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Bu tezde ‘Kasel-37" (Ana; Amasya cesidinden secilen genotip) ve ‘Delbarestivale’
(Tozlayict) cesitlerinin melezlemenmesi ile elde edilen F1 melez bireylerinde aroma
bilesikleri, seker ve organik asitler gibi baz1 meyve kalite 6zellikleri incelenmistir. Egirdir,
Samsun ve Malatya lokasyonlarindan gelen meyveler pomolojik analizlerin yam sira
meyve Kalitesinde biyuk rol oynayan aroma maddeleri HS-SPME/GC/MS (Headspace
Solid Phase Micro Extraction/Gas Chromatograpghy Mass Spectrometry) yontemi ile;
seker, organik asit ve C vitamini igerikleri ise HPLC (High Performance Liquid
Chromatography) teknigi ile kalitatif ve kantitaif olarak analiz edilmistir. Toplam 91 adet
Ozellik incelenmistir. Ortalama meyve agirligit ve meyve boyu bakimikndan Egirdir
lokasyonunda Oteki lokasyonlara gore en yiksek degerler elde edilmistir. F1 bitkilerinin
SCKM icerikleri ebeveynlerden daha yuksek iken meyve et sertliginin ise daha disik
oldugu saptanmistir. HPLC ile yapilan analizlerde meyvelerde en fazla bulunan organik asit
malik asit, en fazla bulunan sekerin ise fruktoz oldugu saptanmistir. Aym zamanda F1
bitkileri ve bunlarin ebeveynlerinde HS-SPME/GC/MS teknigi ile 16 aldehit bilesigi, 15
ester bilesigi, 15 asit bilesigi, 13 alkol bilesigi, 5 keton bilesigi ve 3 terpen bilesigi ve
belirlenmistir

Anahtar Kelimeler: Elma, HPLC , HS-GC/MS , Meyve Kalitesi, Aroma
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In this study, it was aimed to determine fruit quality characters such as aroma
compounds, sugars etc. by using a F1 population that was created by crossing ‘Kasel-
37’ (female parent; selected from Amasya cultivar) and ‘Delbarestivale’ (male
parent) cultivars. Fruits that had grown in Egirdir, Samsun ve Malatya regions addition
to the pomological analyses, flavor components that have a high importance for fruit
quality, detected by HS-SPME/GC/MS (Headspace Solid Phase Micro Extraction Gas
Chromatography/Mass Spectrometry) methods and as for the sugars, organic acids and
vitamin C analyses HPLC (High Performance Liquid Chromatography) techniques were
used. Totally 91 different characteristics were investigated. As a result, average fruit weight
and height obtained by Egirdir location found higher than the other locations. In addition,
TSS content of F1 fruits were found higher than the parent fruits while firmness were
lower. Analyses performed with HPLC technique showed that the most common organic
acid was malic acid and the most common sugar was fructose. Accroding to the results of
HS-SPME/GC/MS analysis, it was determined that 16 different aldehydes, 15 esters, 15
acids, 13 alcohols, 5 kethones and 3 terpenes.

Keywords: Apple, HPLC, HS-GC/MS , fruit quality, flavour
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1. GIRIS Murat AYDIN

1. GIRIS

Rosaceae (gulgiller) familyasi, Pomoideae alt familyas1 ve Malus cinsine
giren ve pomolojik olarak yumusak cekirdekli bir meyve tiri olan elma (Malus
communis L.), eski Tirkce'de "alma™ diye bilinmekte ve adin1 meyvenin rengi olan

"al"'dan almaktadir (Dobrzanski ve ark., 2006). Anavatani, Anadolu da dahil olmak
Uzere Orta Asya’ya uzanan elmanin kultirl ise milattan 6ncelere kadar dayandigi
bilinmektedir. EImanin tarihinin insanlik tarihiyle ayn1 yada daha eski oldugu ve ilk
magara insanlarinin elma tohumlarint ve kurutulmus meyvelerini magara ve toprak
altinda sakladiklarina dair arkeolojik kanitlar da bulunmaktadir (Gilbert, 2001).

Elma iliman iklim meyve tlrleri icerisinde gerek Gretimi ve gerekse
yetistirme alam en fazla olan tir olup, farkli ekolojik kosullara adaptasyonu
nedeniyle nedeniyle Ulkemizin hemen hemen her bolgesinde yetistiriciligi
yapilabilmektedir (Ozcagiran ve ark., 2004). Elma farkl: ekolojilere uyum goéstermesi
yaninda meyve endustrisi, halkin beslenmesi, meyve isleyen sanayilere hammadde
temin etmesi, istihdami saglamasi, katma degerinin goreceli olarak daha ylksek
olmasi ve dis ticarete konu olmasi bakimindan guclu bir sektordir. Bu sektorde elma
%12’lik payla muzdan sonra ikinci buyuk turdir (Oztirk ve ark., 2011). Onceleri
uretilen elmalarin yerel taze tiketiminden arta kalan kismi hayvan yemi olarak
degerlendirilmekte iken, tasima, depolama ve isleme teknolojilerindeki gelismeler
neticesinde elmanin uluslar aras: ticaretteki ve meyve endustrisindeki 6nemi daha da
artmistir. GUn gectikge tuketicilerin saglikli yasam tarzina olan ilgilerindeki artis da
bu 6nemi pekistirmistir (Oztirk ve ark., 2011).

Turkiye elma dretimi yillara gore degismekle birlikte genelde dinya
siralamasinda ilk alt1 sira arasinda yer almistir. 2011 yili verilerine goére Turkiye,
elma dretiminde 2.680.075 ton ile Cin ve ABD’den sonra Ugtinct; Avrupa ulkeleri
icinde ise birinci sirada yer almakta ancak Gretim miktarimiza ragmen ihracat miktar
istenen duiizeyde degildir (Cizelge 1 ve 2). Nitekim, Turkiye tretim miktarinin sadece
%0.4-1’ini ihrac edebilmektedir (Faostat, 2013).
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Ulkemizde elma Uretimin ticari olarak yapildig: iller; Isparta, Karaman,

Nigde, Denizli ve Antalya’dir (Oztiirk ve
ark., 2011).

Cizelge 1.1 Turkiye elma Uretim degerleri (ton)

Yillar | Uretim

2002 2.200.000
2009 2.782.365
2010 2.600.000
2011 2.680.075
2012 2.888.985
2013* 3.069.980

*: Tuik tahmini (TUIK, 2013).

Cizelge 1.2. Dlnya elma dretimi (ton)

Ulkeler | Uretim (ton)
Cin 35.985.000
A.B.D 4.275.108
Turkiye | 2.680.075
Polonya | 2.493.078
ftalya 2.411.201
Fransa 1.857.349
Iran 1.651.839
Brezilya | 1.338.995
Rusya 1.200.000
Arjantin | 1.115.951
Toplam | 55 408 596
*Faostat (2013)
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Elmanin besin icerigi cesit ve yetistirme kosullar1 gibi pek ¢ok faktorden

etkilenmektedir. Ozcagiran ve ark (2004), 100 g Golden Delicious gesidine ait taze

elma meyvesinin besin icerigini Cizelge 3’de verilmistir.

Cizelge 3. EImanin besin igerigi

Maddeler Ortalama Degerleri
Su (9) 84.46
Protein (g) 0.15
Yag () 0.31
Karbonhidrat (g) 14.84
Potasyum (mg) 113.00
Karoten (A vit.) (1g) 15.00
Vitamin C (mg) 4.00
Toplam Seker (g) 10.80
Glikoz (g) 2.40
Fruktoz (g) 7.10
Sakaroz (g) 1.40
Lif (9) 1.90
Malik asit () 0.50

Ulkemizde uzun yillardan beri elma yetistiriciligi geleneksel olarak Golden,

Red Delicious grubu, yerli elmalarimiz ve Amasya gesitleri ile yapilmaktadir. Ancak

son yillarda 6zellikle Avrupa Ulkelerinde yayginlasmaya baslayan elma cesitlerinden

Elstar, Granny Smith, Braeburn, Fuji, Mutsu, Idared, Jonagold ve mutantlar: ile Gala

ve mutantlar: ile istenen miktarda tretim gerceklestirilememistir (Sahinoglu, 2011).

Diinyada 6000’den fazla 6nemli elma cesidi bulunmasisna ragmen Kuzey

Amerikada 1slah edilen Delicious, Golden Delicious, Mclintosh, Idared ve Jonagold,

Yeni Zelenda’da islah edilen Braeburn ve Gala, Avusturalya’da islah edilen Granny

Smith, Japonya’da islah edilen Fuji ve bunlarin temsil ettigi gruplarin diger cesitleri

dinya elma uUretiminde %50’den fazla paya sahip olmuslardir. Sadece Delicious
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grubu, Golden Delicious grubu ve Fuji grubu cesitlerinin diinya Gretiminde aldigi
pay ise; %40’dan daha fazladir (Anonim, 2009).

Ulkemiz elma gen merkezlerinden biri olmasina ragmen, yabanc: gesitlerin
baskisi altinda kalmis ve elma dretim desenimizde yerli gesitler (Amasya cesidi
disinda) yer alamamistir. Amasya elma gesidimiz periyodisite géstermesi nedeniyle
cok dar bir alanda mevcudiyetini devam ettirmektedir. Yeme kalitesi oldukga iyi olan
Amasya elma cesidinde periyodisite ile birlikte meyve iriligi ve cekirdek evi
buyuklagl gibi bazi kalite problemleri de vardir. Amasya elmasi olarak bilinen
Malus sylvestris subsp. Orientalis var. Microphylla Browicz, endemiktir ve dogal
halde yayilis1 sadece Amasya’dadir (Davis, 1972).

Tilrkiye’de elma islah calismalart cesit seleksiyonu ile sinirli kalmastir.
Ayrica, yapilan calismalar kapsamli bir program dahilinde yuritulmedigi icin
streklilik arz etmemis, sadece tiplerin Ozellikleri belirlenmis ve daha ileriye
gidilememistir. Arastirma enstitlleri ve Universitelerde bugiine kadar 100’0 askin
cesidinin adaptasyon calismalari tamamlanmistir. Ulkemizde Egirdir ve Yalova
Bahce Kulturleri Arastirma Enstitllerinde yerli ve yabanc: orijinli 400’0 askin elma
tip veya cesidi muhafaza altinda tutulmaktadir.

Elma yetistiriciliginde cesit se¢cimi en 0©nemli adimlardan birini
olusturmaktadir. Yetistiriciler bahce tesis edecegi zaman gesit segciminde daha 6nceki
aliskanliklarindan etkilenirler. Marka olmus bilinen cesitlere egilim gosterirler.
Ulkemizin bu acidan en énemli bilinen cesidi kendine 6zgii hos koku ve aromas ile
bilinen Amasya elmasidir. Ozellikle Glkemizin kalite yoniinden cok iyi bir cesidi
olan Amasya elmasi sahip oldugu essiz tat ve aromasi ile piyasaya girmesi mimkin
goriinmektedir. Bu cesit Gzerinde bazi ¢calismalarla negatif yonlerinin dizeltilmesi ve
yetistiricilerimizin kullanimina sunulmasi en akilct yollardandir. Bu amagla elmada
1slah siiresini kisaltmak baglaminda molekiiler 1slaha gecis ve bu konuda markdrlerin
gelistirilmesi  slreklilik arz  eden calismalarla  ¢esidin iyilestirilmesi
gerceklestirilebilmektedir. Cesitte yapilacak iyilestirmelerle Turkiye elmacilik
sektdrtinde belirli bir yeri olan Amasya elmas: daha fazla ilgi ¢ekecektir. Halihazirda
tilkemizde Egirdir Bahce Kultirleri Arastirma Istasyonunda elmada melezleme ile
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cesit 1slahi programi ile Karadeniz Tarimsal Arastirmalar Istasyonunda seleksiyonla
elde edilmis Amasya genotiplerinin adaptasyon c¢alismalari devam etmektedir.

Nitekim, Egirdir Arastirma Enstitisiinde KASEL 37xDELBARESTIVALE
elma cesitlerinin kontrolli melezlenmesi ile edilen F1 melez bitkileri elde edilmis ve
bu genotipler M9 anaci Uzerine asilanarak Egirdir ve Malatya Meyvecilik Arastirma
Istasyonu ile Karadeniz Tarimsal Arastirmalar istasyonunda 3 yinelemeli olarak
3x1m araliklarla dikilmislerdir. Bu tezde ise; “KASEL 37xDELBARESTIVALE” F1
populasyonuna ait Egirdir, Malatya ve Samsun lokasyonlarinda yetistirilen
bitkilerden 2013-2014 yetistirme doneminde elde edilecek meyvelerde pomolojik
analizler, aroma, organik asit ve seker icerikleri sirasiyla HS-GC/MS (Head Space
gas Chromatography) ve HPLC (High Performance Liquid Chromatography)
teknikleri kullanilarak karakterize edilmesi hedeflenmistir. ileride bu veriler ve bu
populasyonun genetik haritas: kullanilarak kalite 6zellikleri ile ilgili QTL (kantitatif
oOzellik lokus) bolgeleri belirlenebilecektir.
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2. ONCEKI CALISMALAR

Son vyillarda tiketicilerin kaliteli, 6zellikle aromali meyvelere olan talebi
giderek artis gostermekte ve bu durum gerek Ureticileri aromali gesit yetistiriciligine,
gerekse 1slahcilart aromali gesit islahina yoneltmektedir. Meyve aromas: sekerler,
organik asitler, yag asitlerinin etkilesimi sonucu olusmaktadir. Meyvelerde kalite
kriterleri arasinda 6zellikle aroma ve tat test panelleri ile degerlendirilebilir. Ancak
bu degerlendirmeler panelde yer alan kisilere bagli oldugu igin elde edilecek sonuglar
subjektif olup, gercegi objektif olarak yansitmamaktadir. Ozellikle aroma ile ilgili
daha saglikli ve kesin sonuclar cesitli kromatografik yontemler kullanilarak elde
edilebilmektedir. Son yillarda gelistirilen modern aletler ve degisik kromatografik
tekniklerle meyvelerde aroma maddelerinin kalitatif ve kantitatif olarak belirlenmesi
mumkin olmaktadir (Kafkas, 2004).

Meyvelerde lezzetin tathhk, tuzluluk, acilik ve eksilik bilesenlerinden
olustugu, meyve aromasinin da alkol, aldehit, karboksilik ester ve ketonlar gibi ¢cok
sayida ugucu aroma bilesiklerinin biraraya gelmesiyle olustugu bilinmektedir
(Defilippi vd., 2004). Baz1 arasticilar, elma aromasinin birden fazla aroma bilesiginin
bir araya gelmesiyle olustugunu ve elma aromasinin olusumunda ester, aldehit ve
alkoller gibi t¢ 6nemli kimyasal grubun oldugunu ve bu gruplar icerisinde ester
bilesiklerinin blyik 6neme sahip oldugunu belirtmislerdir (Song ve Bangerth, 1996;
Fellman, 2003). Son yillarda gelistirlen “Fuji’, ‘Breaburn’ ve *Gala’ gibi yeni elma
cesitleri sahip olduklari aromalar1 ve tlketiciler tarafindan begenilmeleri nedeniyle
soz konusu cesitlere 6zgu aromay: veren bilesiklerin belirlenmesi ile ilgili
arastirmalar yapilmistir. EIma aromasi ile ilgili yapilan bir arastirmada "Royal Gala”
gibi kirmiz1 elma ¢esidinde butil asetat ve hekzil asetat (Young vd., 1996), 2-metil
butil asetat yada butil-2-metil butanoat bilesiklerinin elma aromasini (Dixon ve
Hewett, 2000) verdigini elmalarda en yuksek ve etkili kokuyu veren bilesiklerin ise;
norisoprenoids p-damascenone ve B-damascone ile “green” olarak adlandirilan
hekzanal, Z-3-hekzanal ve ester bilesiklerinden hekzil asetat, metil-2-metil butanoat,
etil-2-metilbutanoat, 2-metil butil asetat ile terpen linalool bilesiklerinin rol oldugunu
bildirmislerdir (Fuhrmann ve Grosch, 2002). Young vd. (1996), ‘Kidds Orange’ ve
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‘Golden Delicious’ melezi olan ve Yeni Zelanda’da yogun olarak ticari yetistiriciligi
yapilan olgunlastiginda essiz bir aromaya sahip olan “Royal Gala” elma cesidinde
GC/MS teknigi ile major olarak 2-metilbutil asetat, butil asetat, hekzil asetat,
butanol, 2-metilbutanol ve hekzanol bilesiklerini belirlemislerdir. Arastiricilar, ayrica
analitik olarak yapilan duyusal testler sonucunda 2-metilbutil asetat, butanol ve
hekzil asetat bilesiklerini kirmizi elma aromasi olarak algiladiklarini bildirmislerdir.

Young vd. (1999), yaptiklart bir baska calismada “Royal Gala” elma
cesidinde 4 farkli hasat siresince elektonik nose ve klasik Headspce teknikleri ve
duyusal testlerle aroma bilesiklerini belirlemislerdir. Arastiricilar, elektronik nose
teknigi ile diger tekniklere oranla yaklasik 40 kati1 kadar hassas sonuclar aldiklarini
bildirmislerdir. Rudell vd. (2002), elma aromasinda anahtar role sahip olan ester
bilesiklerinin yag asidi ve spesifik aminoasitlerin metabolik bir tUrin oldugunu, yag
asitlerinin lipoksigenaz enzimleri ile B-oksidasyonu ve a-oksidasyonu sonucu
olustugunu, okside olmus yag asitlerinin aldehitlere yada birincil alkollere
indirgenmsi yada koenzim A’nin esterifikasyonu sonucu olustugu bildirilmistir.
Elmalarda ester hidrolaz (esteraz) enziminin; ester baglarinin hidrolizini
katalizledigi, dolayl olarak da birincil alkol ve yag acyl koenzim A’nin olusumunu
tesvik ettigi ve birincil alkollerin de aldehit ve yag asitlerinin oksidasyonu sonucu
olustugunu bildirilmistir (Rudell vd., 2002).

Kumar ve ark. (2015) yaptiklar: ¢calismada, 20 farkli elma ¢esidinde 2011,
2012 ve 2013 yillart hasadinda aroma analizleri yapmis ve 37 farkli aroma maddesi
saptamigtir. Belirlenen aroma maddelerinin sentezinden elma genomundaki hangi
baglant: grubunun sorumlu oldugu, SNPs primerleri yardimi ile saptanmis, asetat
esterlerin ve ilgili SNPs’lerin 2., 4. ve 8. baglanti gruplar: Gzerinde ortaklik kurdugu,
Etil esterler ve ilgili SNPs’lerin 2. , 4. ve 8. baglanti gruplarinin farkl: bélimlerinde
ortaklik gosterdigi, Etil esterlerin ve ilgili SNPs’lerin ise 1., 5., 10. ve 17. Baglanti
gruplar: Gizerinde ortaklik gosterdigi saptanmistir.

Bazi arastiricilar, elmalarda aromanin kabuk dokusunda sentezlendigi, karpel
dokularinda lipoksigenaz aktivitesinin daha az oldugunu bildirmislerdir (Rudell vd.,
2002). Schaffer vd. (2007) elmalarda aroma olusumunda birincil metabolitlerden en

az 4 pathway meydana geldigini; bunlardan birincisinin yag asit pathwayinin diz
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ester zincir bilesikleri, ikincisinin dallanms ester zincirleri, Ggunctsuniin a-farnesen
sentezi pathwayi, doérdinctisunun ise; fenilpropanoid pathwayi oldugunu
bildirmislerdir. Ayn1 arastiriclar, diiz ve dallanmis ester zincirleri ile ilgili pathwayin
oldukga iyi anlasildigi ve birgcok aday genlerin ara basamaklarda rol aldigim
belirtmiglerdir. Ayrica, aroma analizinin ¢ok kompleks bir analiz oldugunu, iyi bir
analitik laboratuvarlarinda o6zellikle ekstraksiyonda ve elde edilen piklerin
tanimlanmasi esnasinda ¢ok iyi bir teknik bilgiye sahip olunmas: gerektigini ayrica
bildirmislerdir.

Yapilan bir baska ¢calismada ise elma aromasinda esterlerden sonra en 6nemli
aroma Dbilesiklerinin trans-2-hekzanal ve hexanal oldugu saptanmistir (Fellman,
2003). Defilippi vd. (2004) etilen uygulamasinin elmalarda meyve kalite kriterlerine
etkilerini  incelemislerdir. Headspace teknigi kullanarak yaptiklart aroma
calismasinda etilen uygulamas: yapilan meyvelerde ester bilesiklerinde azalma
saptanirken, alkol bilesiklerinde artis, aldehit bilesiklerinde ise herhangi bir
degisiklik saptamamiglardir. Lo Bianco vd. (2008), elmalarda ugucu aroma
bilesiklerinin koku ve meyvenin genel lezzetinden sorumlu oldugunu ve elma
meyvelerinde 300’den fazla ugucu aroma bilesiginin belirlendigini esterlerin ise
toplam aroma maddeleri icindeki payinin 80-98% oldugunu ve yag asitlerinin ise;
olgunluk kriteri oldugunu bildirmislerdir. Arastiricilar, ayrica elma meyvelerinin
kabugunda palmitik asit, stearik asit, oleik asit, linoleik asitin belirlendigini ve yag
asitlerinin ise; jasmonateler, phosphoinosititler gibi ucucu aroma bilesiklerinin
oncust oldugunu bildirmislerdir. Ayni arastiricilar, ugucu aroma bilesiklerini;
esterler, terpenler, alkoller ve aldehitler olmak (zere 4 kimyasal grupta
toplamiglardir. Arastiricilar, PRD (partial rootzone drying) sulama tekniginin ‘Pink
Lady’ elma cesidino aroma Uzerine etkisini incelemisler ve s6z konusu uygulamanin
meyve kalitesini degistirmezken, sadece aroma komposizyonununda olumlu ydnde
degisimlere neden oldugunu belirtmislerdir. Ayrica, aym arastiricilar, kullanilan
anaclarin da aroma profiline etki ettiklerini bodur anaclarin (M9) aroma profilini
arttirdigi kuvvetli anaglarin (MM-106) ise azalttigint bildirmislerdir. Reis vd. (2009),
“Bravo de Esmolfe” tuketicilerin zevkle tiikettigi, aromali Portekiz elma gesidinde
HS-GC/MS teknigi ile “PAJAM2” ve “MM106” 2 farkli ana¢ ile 2 farkli ekolojide
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(kuzey ve guney) aroma komposizyonlari bakimindan istatistiksel olarak fark elde
edilmedigni bildirmislerdir. Adi gecen arastiricilar, a-farnesen bilesiginin “Bravo de
Esmolfe” elma cesidinde GC’de en fazla pik alanini verdigini, ugucu aroma
komposizyonunun depolama stresi boyunca degisim gosterdigini belirtmislerdir. S6z
konusu arastiricilar, elma meyvelerini +4°C’de 4 ay stiresince muhafaza ettiklerinde
once aldehit, aromatik hidrokarbonlar ve fenol bilesiklerinin, daha sonra ise; ester ve
terpenoid bilesiklerinin olustugunu saptamiglardir. Ayrica arastiricilar, elmalarda ilk
kez ocymene, cymene, o-bergamoten, geranil aseton, nerolidol ve etil-3-propionat
bilesiklerini  belirlemislerdir.  Elma  meyvelerinde aroma  maddelerinin
belirlenmesinde kullanilan ekstraksiyon tekniklerinin, meyvenin tim yada
dilimlenmis olmasi gibi 6rnek hazirlama tekniklerine gore degisiklik gosterdigi ve
batin meyve kullanilarak yapilan Headspace tekniginde ugucu ve yari ugucu aroma
bilesiklerinin en iyi sekilde belirlenebildigi saptanmistir (Hern ve Dorn, 2001; 2003).

Kafkas vd. (2010), yaptiklar1 bir ¢calismada ‘Amasya’, ‘Golden Delicious’,
‘Granny Smith’ ve ‘Starking Delicious’ elma cesitlerinin meyvelerinde aroma
maddelerini Headspace ve sivi-sivi ekstraksiyon teknikleri ile karsilastirmislar ve
Headspace tekniginin 0Ozellikle ester bilesiklerinin belirlenmesinde en iyi sonug
verdigi ve hexyl hexanoate, hexyl butyrate, hexyl acetate, butyl butyrate
bilesiklerinin en 6nemli ester bilesikleri oldugunu gesitler arasinda ise en fazla ester
bilesiginin *Amasya’ elmasi ¢esidinden elde edildigini bildirmislerdir.

Aroma bilesiklerinin iklim ve cevre kosullarindan biylk oranda etkilenmesi
bakimindan yillar itibariyle aroma bilesiklerinin komposizyonunda degisimlerin
olabilecegi ve bu bilesiklerden daha farkl: bilesiklerin de belirlenebilecegi g6z ardi
edilmemelidir. Nitekim, Dunemann vd. (2009), ‘Discovery’ ve ‘Prima’ ¢esitlerinin
melezlenmesi ile elde edilen 150 F1 bitkili populasyonu kullanarak tek lokasyonda
tek yil sire ile 20 farkli ugucu aroma bilesiklerini HS-GC/MS teknigi ile
belirlemisler ve bu bilesiklerin miktarlarinin ve sayilarinin yillara gére degisim
gosterdigini bildirmislerdir. Arastiricilar, yaptiklart aroma maddeleri ile ilgili QTL
belirleme calismasinda 27 madde ile ilgili QTL belirlemislerdir. Rowan vd. (2009a),
aroma profilleri bakimindan farkli 6zelliklere sahip ‘Royal Gala’ ve ‘Granny Smith’

cesitlerinin  melezlenmesiyle elde edilen kombinasyonda aroma bilesiklerinin
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ebeveynlerden melez bireylere ne oranda gegtigini 2 yil sire ile incelemislerdir.
Arastiricilar ayrica 2-methylbutyl acetate bilesiginin 1:1 Mendel agilimi gosterdigini
belirleyerek bu madde ile ilgili QTL belirlemislerdir. Bununla birlikte, arastiricilar
bu maddenin LG2 ustunde haritalandigint ve Rvi4 scab’a dayaniklilik genine yakin
oldugunu bildirmislerdir. Rowan vd. (2009b) yaptiklar: bir baska arastirmada, HS-
GC/MS teknigi ile 240 elma cesidinde 89 ugucu aroma bilesigini 2 yil sure ile
incelemisler ve 23 ugucu aroma bilesiginde fenotipik, genotipik ve kalitsal 6zellikler
yonunden degerlendirmislerdir.  Sonucta bazi aroma bilesikleri arasinda
korelasyonlar belirlenmistir.

Longhi vd. (2009), elmada meyve kalitesinde gevrekligin 6nemli bir kalite
kriteri oldugunu ve hucre duvaru pargalanma mekanizmas: ve turgor basinci ile
iliskili oldugunu bildirmiglerdir. Arastiricilar gevrek 6zellige sahip elmalarin daha
fazla tat ve aromaya sahip oldugu igin tercih edildigini belirtmislerdir. Arastiricilar
‘Fuji’ x ‘Delearly’ ve ‘Fuji’ x ‘Pink Lady’ populasyonlarini ve SSR ile SNP
molekuiler markér yontemlerini kullanarak haritalama calismas: yapmislardir. Ayrica
tekstlr analizleme cihazin1 kullanarak da meyve etini analiz etmislerdir. QTL
calismasi1 sonucunda gevreklik ve sertlik ile ilgili QTL bdlgeleri belirlediklerini
bildirmiglerdir.

Meyvelerde tat olusumunda seker/asit dengesi buyiuk énem arz etmektedir.
Seker ve asit bilesiklerinin kalitatif ve kantitatif olarak belirlenmesi; meyvenin genel
kalitesi, tazeligi, olgunlugu, depolanabilirligi ve islemeye uygun olup olmamasi gibi
bircok Ozellik hakkinda bilgi sahibi olunmasini saglamaktadir. Bazi istisnalar
durumunda toplam asit ve toplam sekerlerin belirlenmesinde yanhs sonuclar
alinabilmektedir. Son yillarda gelistirilen GC ve HPLC gibi kromatografik
tekniklerle sekerler, karboksilik asitler ve aminoasitlerin kalitatif ve kantitatif olarak
belirlenmesi mumkindir (Fuzfai vd., 2004). Elmalarda tadi, aroma bilesiklerinin
komposizyonu ile burukluk ve renk gibi fenolik bilesiklerin etkiledigi ve s6z konusu
bilesiklerin konsantrasyonun, ceside, olgunluk derecesine, besin icerigine gore
degistigi bilinmektedir (Wu vd., 2007).

Elma meyvelerinde seker ve asit miktarlari genotipten genotipe degismekle

birlikte, toprak yapisi ve iklim kosullarindan da etkilenmektedir. Nitekim Veberic vd.

11



2. ONCEKI CALISMALAR Murat AYDIN

(2007), ‘Fuji’ elma cesidinin klonlarinda bile ozellikle renk ve oteki kalite
bilesenlerinde farkli iklim kosullarinda yetistirildiginde farkliliklar oldugunu
bildirmislerdir. Ayn1 zamanda Sturm vd. (2003), ‘Gala’ elma cesidinin Klonlar1 ile
ebeveynleri arasinda meyvelerinin dis ve i¢ kalite Ozellikleri bakimindan farklar
oldugunu, elmalarda tatlilhik ve asitligin direk olarak karbonhidrat ve organik asit
bilesiklerinin miktar1 ve oran ile ilgili oldugunu bildirmislerdir. EIma meyvelerinde
en onemli sekerlerin fruktoz, glikoz ve sakkaroz oldugu yapraklarda ylksek
konsantrasyonlarda bulunan ve bitki biyime ve gelismesinde biyik énem arz eden
sorbitolin ise meyvelerde ¢ok az miktarlarda bulundugu saptanmistir (Hecke vd.,
2006). Glintimuzde hizli sonug veren ve pratik 6l¢ciim yapan Refraktif index (kirilma
indisi) metoduna dayanan refraktometreler ile yapilan analizlerde meyvelerdeki kuru
madde miktar: ve toplam seker icerikleri bakimindan bilgi sahibi olunabilmektedir.
Ancak; refraktif index’e suda ¢ozlnebilir 6teki kuru maddelerin kirilma indisleri de
gireceginden elde edilecek sonuclar gercegi pek yansitmamaktadir. Her bir
karbonhidrat bilesiginin gerek kalitatif gerekse kantitatif olarak teshisinde son
yillarda en cok guvenilen ve en dogru sonuglar verdigi bilinen kromatografik
yontemlerden yararlanilmaktadir. Bu teknikler her ne kadar zaman alici, 6rnek
hazirlama, konsantre etme gibi daha yogun is giict istemesi ve pahalli teknikler olsa
da en dogru sonug vermeleri nedeniyle son yillarda en ¢ok tercih edilen teknikler
olmustur (Liu vd., 2006).

Vermier vd. (2007), elma meyvelerinde seker va asitlerin (D-glikoz, D-
fruktoz, sakkaroz, D-sorbitol/ksilitol, L-malik asit, sitrik asit, sussunik asit ve L-
glutamik asit) kantitatif olarak belirlenmesinde enzimatik yontemlerle yapilan
biyoanalitik multianaliz teknikleri ile HPLC teknigini karsilastirmiglar ve HPLC
tekniginin enzimatik yontemler kadar glvenilir sonucglar veren ve standart olarak
kullanilabilecek bir teknik oldugunu bildirmislerdir. Ayni arastiricilar, ayrica, HPLC
teknigininin 6rnek hazirlama ve analiz slresinin enzimatik yonteme gore; daha kisa,
ekstraksiyon yapilmadan direk meyve suyundan injeksiyon yapildiginda daha dogru
sonuclar verdigi, laboratuvar masraflarinin daha disik oldugunu saptamislardir.
Elma meyvelerinde ana tasinabilir karbonhidrat bilesiginin sorbitol bilesigi oldugu ve

elma meyvelerinde en fazla bulunan seker olan fruktozun sorbitol dehidrogenaz
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enzimi ve kofaktor olarak kullanilan NAD+ ile fruktoza dénustiigl bilinmektedir. Bu
nedenle elmalarda s6z konusu enzimin aktivitesi ile meyvelerin seker icerikleri
arasinda pozitif bir iliski oldugu belirlenmistir (Nosarzewski ve Archbold, 2007).

Wu vd (2007), 8 ticari elma cesidinin (‘Granny Smith’, ‘Delicious’, ‘Golden
Delicious’, “Ralls’, ‘Fuji’, ‘Gala’, ‘QinGuan’ ve ‘Orin’) meyvelerinde HPLC teknigi
ile fruktoz, glikoz, sakkaroz igeriklerini incelemisler ve tim elma cesitlerinde
fruktozun oOteki sekerlere gore daha baskin oldugunu (53.9 g/L) bildirmislerdir.
Veberic vd. (2007), “Fuji” elma ¢esidinin meyvelerinde HPLC teknigi ile meyvede
bulunan sekerler arasinda en fazla fruktozun (75.09 g/kg) bulundugunu ve bunu
sirasiyla, glikoz (25.35 g/kg), sakkaroz (33.95 g/kg) ve sorbitolun (4.97 g/kg)
izledigini belirtmiglerdir. Arastiricilar, ayrica sorbitol bilesiginin elmalarda ana
tasinabilir karbonhidrat bilesigi oldugunu ve meyvede birikimi yerine glikoz ve
fruktoza donustigunu bildirmislerdir. Vermeir vd. (2007), elmalarda en fazla fruktoz
sekerinin (6.78 g/L) bulundugunu, bunu sirasiyla glikoz (2.70 g/L), sakkaroz (0.88
g/L) ve sorbitolun (0.27 g/L) izledigini bildirmislerdir. Karadeniz ve Eksi (2002),
ulkemizde 12 farkl: ilden topladiklar: ‘Amasya’, ‘G. ‘Deliciou’s ve *S. Delicious’
elma cesitlerine ait meyve sularinda HPLC teknigi ile fruktoz, glikoz, sakkaroz ve
toplam seker iceriklerini incelemisler ve s6z konusu bilesiklerin illere gére degisim
gosterdigini, aym cesidin farkli illerde farkli sonuclar verdigini bildirmislerdir.
Meyve sularinda fruktoz, glikoz, sakkaroz ve toplam seker iceriklerinin surasiyla;
66.10-96.00, 9.30-32.2, 8.5-55.10, 110.90-164.40 g/L olarak belirlemislerdir. Kafkas
vd. (2010), yaptiklari bir calismada Egirdir’de yetistirilen ‘Amasya’, ‘Golden
Delicious’, ‘Granny Smith’, ‘Starking Delicious’ elma cesitlerinin meyvelerinde
seker iceriklerini HPLC teknigi ile belirlemisler ve tatlilik derecesi en ylksek olan
fruktoz icerigi bakimindan en yiiksek degerin ‘Amasya’ elmasindan elde edildigini
bildirmiglerdir. Kafkas vd. (2009), Egirdir’de yaptiklar1 bir baska arastirmada ise M9
anac uzerine asih “Breaburn” elma cesidinde farkl: sulama araliklarinin meyvelerin
biyokimyasal icerikleri lzerine etkisini arastirmislar ve meyvede en fazla bulunan
sekerlerin sirasiyla fruktoz, sakkaroz ve glikoz oldugunu, fakli sulama araliklarinin
meyvelerde seker komposizyonunu etkilemedigini ancak yag asidi komposizyonunu

6nemli 6lcude etkiledigini bildirmiglerdir.
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Meyvelerde en fazla L-malik asit (elma, armut ve sert ¢cekirdekli meyvelerde)
ve sitrik asit (Uzimsu meyveler, turunggiller ve tropik meyvelerde) bulunmaktadir.
Meyve asitleri tirden tire degisebildigi gibi cesitler arasinda da degisebilmektedir.
Eberhardt vd. (2000), elmalarda askorbik asidin bulundugunu ve s6z konusu asidin
toplam antioksidan aktivitesinin 6zellikle fenolik bilesiklerin etkisiyle %0.4’ten daha
az bir kismint olusturdugunu ve elma kabuklarinda meyve etine gore daha yiksek
miktarda fenolik bilesik bulundugunu bildirmisledir. Elmalarda asitligin cesitten
ceside degisiklik gosterdigi 100 g meyvede 0.1 g ile 6 g arasinda degisebildigi
saptanmistir. Yoon vd. (2005), elmalarda asitfosfotaz enzimi ile seker/asit oran
dengesi arasindaki iliskiyi yuksek asit icerikli elma cesitleri olan ‘Zapata’, ‘Cap of
Liberty’ ve ‘EdwardVII’ ile dusuk asit iceren ‘Empire’ ve ‘Idared’ cesitleri tizerinde
incelemislerdir. Asit fosfotaz enzimi ile seker/asit orani elmalarda r?=0.96
bulunurken, s6z konusu c¢alisma sonuglari degerlendirildiginde asit fosfotaz
aktivitesinin yeni cesit 1slahinda kullanilabilecek bir markor oldugunu ve bu kriterin
tiketicilerin  istedikleri  seker/asit orani ile pozitif korelasyon verdigini
bildirmislerdir.

Meyvelerdeki asitlerin belirlenmesinde ¢ok farkli teknikler kullaniimakla
birlikte son yillarda yapilan ¢alismalarda HPLC tekniginin en fazla gtvenilir, hizh
(10-20 dakika) ve dogru sonug veren bir teknik oldugu saptanmistir. Malik ve sitrik
asit miktarlarinin belirlenmesinde enzimatik metotlar kullaniimakta ancak her bir asit
ayri ayn tekniklerle belirlendigi icin uzun zaman almaktadir. Ayrica, H'NMR
spektrometrik  yontemlerle pikler (st Uste geldiginden kantitatif olarak
hesaplanamamaktadir. Campo vd. (2006) yaptiklar: ¢alismada HPLC’ye gore daha
yogun emek isteyen H'NMR teknigi ile asitleri belirlemisler ve HPLC ile benzer
sonuglar elde etmislerdir. Veberic vd. (2007), “Fuji” elma gesidinin meyvelerinde
HPLC teknigi ile malik asit (7.0 g/kg), fumarik (1.4 mg/kg) ve sikimik asidi (4.5
mg/kg) belirlemislerdir. Wu vd (2007), 8 ticari elma cesidinin (*Granny Smith’,
‘Delicious’, ‘Golden Delicious’, ‘Ralls’, ‘Fuji’, ‘Gala’, ‘QinGuan’ ve ‘Orin’)
meyvelerinde HPLC teknigi ile tartarik, kuinik, malik, sikimik, sitrik ve sussinik
asitleri belirlemisler ve belirlenen asitler igerisinde tiim ¢esitlerde malik asidin baskin

oldugu (4.61 mg/L) ve en yuksek malik asit degerinin ‘Granny Smith* elma
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cesidinde oldugunu bildirmislerdir. Vermeir vd. (2007), ‘Jonagold’, ‘Jonagored’ ve
‘Pink Lady’ elma gesitlerinin meyve sularinda HPLC teknigi ile malik asit icerigini
sirasiyla 0.88 ve 1.01 g/L olarak belirlemislerdir.

Jemric vd. (2013) yaptiklar1 ¢alismada dokuz farkli cesitte kirmizi renkli
cesitlerde L degerinin daha dustk oldugu, sar1 renkli cesitlerde ise daha ylksek
oldugunu saptamiglardir.

Elmada meyve renginin kirmizi olmasi tiketici tercihi ve marketlerdeki satisi
acisindan énemli bir kriterdir. Bu amacgla Cheng vd. (1996) elmada kirmizi ve sarn
kabuk rengi ile iliskili RAPD DNA markori gelistirmislerdir. Dort populasyonda
yapilan testler sonucunda 2 adet kirmizi ve 2 adet sari renk ile iliskili RAPD
markorler bulmuslardir. Fragmentleri amplifiye etmek icin bir cift Gniversal primer
dizayn edilmis olup 1slah programlarinda kullanilabilecegi bildirilmistir.

Chagne vd. (2007), meyve i¢ rengi ve yapraklardaki kirmizi renkle iliskili
SSR ve SNP markorleri gelistirmek UGzerine yaptiklart ¢ahismada 32 farkh
populasyon kullanmiglardir. Arastiricilar, cekirdek evindeki ve yapraktaki kirmizi
renkle iliskili olarak Rni lokusunu tanimlamislardir. Yapilan ¢calismada MdMYB10
geninin Rni lokusu ile birlikte segregasyon gosterdigi ve elma genomunun 9.
kromozomunda yer aldigini belirlemiglerdir.

Ban vd. (2007), MdMYBA, BC226-STS markdrinin (kabuga kirimizi rengi
veren Ozelligin bulundugu Rf lokusuyla baglantili olan markér) yakininda
haritalanmistir. Calisma sonucunda arastiricilar MAMYBA geninin elma kabugunda
antosiyanin sentezinde rol oynayan anahtar gen oldugunu bildirmislerdir.

Harada vd. (2000), elmalarda olgunlasmayla ilgili 1-aminocyclopropane-1-
carboxylate (ACC) sentezleyen gen (Md-ACS1-1) ile etilen sentezi arasindaki iliskiyi
arastirmiglardr.

Costa vd. (2005), elmalarda raf émri Uzerine etkili olan etilen Gretiminden
sorumlu Md-ACS1 ve Md-ACO1 genlerinin rolini arastirdiklart ¢alismada, Md-
ACS1-2 ve Md-ACO1-1 markorleri bakimindan homozigot olan bireylerin en az
etilen Grettikleri ve boylece raf émdirlerinin uzun olduklar: belirlenmistir. Bu iki

markoriin markdre dayali seleksiyonda kullanilabilecegini bildirmislerdir.
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Costa vd. (2008), elma ve armutlarda meyve yumusamasina iligskin yeni bir
genin varligint (Md-Exp7) ortaya koymuslar ve bunun 1 no.lu baglant: grubunda yer
aldigint bildirmiglerdir. Arastiricilar ayrica 31 elma cesidini bu gen bakimindan
karakterize etmislerdir.

Yao vd. (2007), elmada Toka x Fuji melez kombinasyonunu kullanarak
yaptiklari cDNA-AFLP ve bulk segregant analizlerinde disik meyve asitligi ile

iliskili markor gelistirmisler ve Mal-DDNA olarak adlandirmislardir.
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3. MATERYAL VE METOD

3. 1. Materyal

Calismanin ana materyali ana ebeveyn olarak yer alan ‘Kasel-37° genotipi
daha 6nce Amasya elmas: icerisinden iyi meyve Ozellikleri nedeniyle seleksiyon
sonucu elde edilmistir. Tezde baba ebeveyn olarak kullaniimis olan ‘Delbarestivale’
cesidi ise yabanci orijinli olup s6z konusu cesitlere ait 6zellikler asagida verilmistir.
‘Kasel-37" x ‘Delbarestivale’ gesitlerinin melezme calismalari daha 6nce Egirdir
Meyvecilik Arastirma istasyonu’nda yapilmustir.

Amasya: Turkiye’de tesaduf ¢cogirt olarak elde edilmistir (Kaplan vd., 2002;
Ozkan 1995). Agact kuvvetli ve yari dik gelisir. Verimli bir cesit olmakla birlikte
siddetli periyodisite gostermektedir (Ozongun vd., 2004; Kaplan vd., 2003; Ozkan
1995). Tozlayici olarak Golden Delicious, Granny Smith ve Starking Delicious
cesitleri onerilebilir. Meyveleri kiicuk-orta irilikte, kiresel konik sekillidir. Meyve
kabuk rengi yesilimsi beyaz zemin zerine soluk kirmizi, tzerine ¢izgilidir. Meyve
eti beyaz renkte, orta sertlikte, sulu ve c¢ok tatlidir. Tam ciceklenme ile hasat
arasindaki siire 155-165 gindir. Modifiye atmosfer kosullarinda depolama siresi 7-8
aydir (Ozkan, 1995). Klon seleksiyonu sonunda belirlenmis olan ¢ok sayida cesidi
bulunmaktadir. Bunlardan bazilari; Kasel 36, ‘Kasel-37’, Kasel 41 ve Kasel 43’dir
(Eltez ve Kagka, 1985)

‘Delbarestivale’; Fransa’da, ‘Stark Jongrimes’ x ‘Golden Delicious’
cesitlerinin 1976 yilinda yapilan melezlenmesi ile elde edilmistir (Mitra, 2003).
Agaci kuvvetli ve yayvan gelisir ve orta verimli ve diploid bir gesittir (Liebhard vd.,
2003) tozlayici olarak Granny Smith, Gala, Fuji, Arlet, Discovery cesitleri
Onerilebilir. Meyvesi orta irilikte ve tek ornektir. Meyve sekli silindirik ve
kutuplardan basiktir. Meyve kabuk rengi yesil sari zemin Uzerine soluk kirmizi-
kirmizimsi turuncu ve belirgin kirmizi ¢izgilidir. Meyve eti krem renkli, disik-orta

sertlikte, tatli, sulu yeme kalitesi iyi ve aromalidir.
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3. 2. Metod

3.2.1 F1 Bitkileri ve Ebeveynlerin Meyvelerinde Pomolojik Analizler ve Renk

Olcuimleri

2012-2013 yetistirme dénemlerinde her U¢ lokasyonda 180 adet F1 bitkisi ile

bu melez populasyonun ebeveynlerinin meyve veren bitkilerinde derim tarihi ile

meyve eti sertligi, cekirdek evi genisligi, meyve sap1 uzunlugu, meyve dis rengi,

meyve eni, meyve boyu, meyve agirligi ve SCKM 0zellikleri Tablo 3.11°de

belirtildigi gibi incelenmistir.

Cizelge.3.1 F1 Melez bitkilerinde ve ebeveynlerde yapilan pomolojik analizler

Ozellik Yapilma sekli
Derim tarihi Meyvelerin derime geldigi tarihtir.
Meyve agirligi Hassas terazi ile olculmustdr.

Cekirdek evi genisligi

Dijital kumpas ile 6lgtlmusttr.

Meyve eti sertligi (kg)

8 mm’lik uca sahip penetrometre

olcilmustdr.

ile

Meyve sapt uzunlugu ve kalinhg:

(mm)

Dijital kumpas ile 6lgtlmusttr.

Suda CoOzlnebilir Kuru Madde

(SCKM) (%)

Dijital el refraktometresi ile 6lculmastir.

Meyve dis rengi

Hunter Lab Renk Olcer ile dl¢tlmustdr.

Meyve eni ve boyu

Dijital kompas ile dlculmdastdir.

Meyve sap1 uzunlugu ve kalinhg:

(mm)

Kompas ile dlgtlmastar.
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Kasel-37
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F1 melez meélerinden gbrm‘]m. (M: Malatya Iokésyonu; E:

Elma meyvelerinde renk analizleri Hunter Lab renk 6lcer cihazi kullanilarak

yapilmistir. Meyvelerin yiizey rengi L, a, b Hunter lab degerleri ile ifade edilmistir.

Renk olcer cihazi her 6lcim 6ncesinde beyaz renkteki (L=96.96, a=0.08 ve b=1.83)

seramik tablaya gore kalibre edilmistir.

L (koyuluk-aciklik), a (yesillik-kirmizilik) ve b (mavilik-sarilik) durumunu

gostermektedir (Gould,1977).

3.2.2. F1 Melez Bitkileri ve Ebeveynlerin Meyvelerinde Biyokimyasal Analizler

2012 ve 2013 Urin yillarinda her G¢ lokasyonda meyve veren F1 bitkilerinde

ve ebeveynlerde pomolojik analizler yapildiktan sonra kati meyve sikacagi ile elde

edilen meyve suyu ornekleri sivi azot (-196 °C) ile muamele edilerek analiz yapilana

kadar -80 °C’de muhafaza edilmislerdir. Analizler 3 yinelemeli olarak yapilmustir.
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3.2.2.1. F1 Melez Bitkileri ve Ebeveynlerde Ugucu Aroma Bilesiklerinin

Analizleri

Uc degisik lokasyondan olgun dénemde derilen meyvelerden elde edilen
meyve suyu ornekleri cam tip icerisine alinmis ve ugucu aroma maddelerinin
ekstraksiyonu HS-SPME/GC/MS teknigi ile tepe boslugundaki aroma maddelerinin
siringa tarafindan adsorbsiyonu saglanmistir. Siringa tarafindan adsorbe edilen ugucu
aroma maddeleri ise polar kolonun kullanildigt GC-MS’in injektor kismina desorbe
edilmislerdir. Ornekler polar kolonun kullanildigi HS-GC/MS’de (Perkin Elmer)
Innowax (30m X 0.250 mm, 25 mikron) kolonu kullanilarak 70 dakika sure ile analiz
edilmiglerdir. Tanimlama islemleri ise; Wiley ve NIST Kituphane Tarama
Yazilimlar1 kullanilarak, GC’de belirlenen piklerin kitle spektrumunun referans
bilesiklerle veya bilgisayar hafizasindaki kitle spektrumlariyla karsilastiriimasi
yoluyla yapilmastir.

3.2.2.2. F1 Melez Bitkileri ve Ebeveynlerde Seker Iceriklerinin Tayini

Uc degisik lokasyondan olgun dénemde derilen meyvelerden elde edilen
meyve suyu Orneklerinde seker (glikoz, fruktoz, sakkaroz, sorbitol ve toplam seker)
icerikleri Miron ve Scahffer (1991)’in gelistirmis olduklar1 ekstraksiyon yontemine
gére HPLC (HP 1100 series) RID (Refractive Index) detektér ve Shim-Pack HRC
NH, (300X7.8mm, 5m.) kolonu kullanilarak tayin edilmislerdir. Ekstraksiyon islemi
1 mL meyve suyu ornegi kullanilarak yapilmis olup, elde edilen homojenatlar 0.22
um capl filitreden gegirildikten sonra HPLC’ye injekte edilmislerdir. Orneklerdeki
seker icerikleri eksternal standart kullanilarak olusturulan kalibrasyon egrilerine gore
ve standardin retensiyon zamanina gore kalitatif ve kantitatif olarak refraktif index

detektor kullanilarak belirlenmistir.
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3.2.2.3. F1 Melez Bitkleri ve Ebeveynlerde Organik Asit Iceriklerinin Tayini

Uc degisik lokasyondan olgun dénemde derilen meyvelerden elde edilecek
meyve suyu Orneklerinde organik asit analizleri Bozan vd.’nin (1997) gelistirmis
olduklar: yénteme gore HPLC teknigi ile (HP 1100 series) UV detektor ve HPX 87H
(300x7.8 mm, 5um) kolonu kullamlarak tayin edilmistir. Orneklerdeki organik asit
icerikleri eksternal standart kullanilarak olusturulan kalibrasyon egrilerine gore ve
standardin retensiyon zamanina gore kalitatif ve kantitatif olarak 210 nm dalga

boyunda belirlenmistir.

3.2.2.4. F1 Melez Bitkileri ve Ebeveynlerde C Vitamini Iceriklerinin Tayini

C Vitamini analizleri 3 degisik lokasyondan gelen meyve suyu orneklerinde
Bozan vd.’nin (1997) gelistirmis olduklar: yénteme gore HPLC teknigi ile (HP 1100
series) UV detektér ve HPX 87H (300x7.8 mm, 5um) kolonu kullanilarak tayin
edilmistir. Orneklerdeki C vitamini igerikleri eksternal standart kullanilarak
olusturulan kalibrasyon egrilerine gore ve standardin retensiyon zamanina gore

kalitatif ve kantitatif olarak 242 nm dalga boyunda belirlenmistir.

3.2.2.5. istatistiksel Analizler

2012 ve 2013 drun yillarinda 3 farkli lokasyonda meyve veren F1 bitkileri ve
bunlarin ebeveynlerinin meyvelerinde 3 yinelemeli olarak yapilan pomolojik ve
biyokimyasal analiz sonuglarina ait standart sapma degerleri ve korelasyon

analizleri Jump (ver. 5.0) istatistik paket programi kullanilarak yapilmigtir.
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4. BULGULAR VE TARTISMA

4.1. Egirdir, Malatya ve Samsun Lokasyonlarnnda 2013 Yihnda F1 Bireyler ve
Ebeveynlerin Pomolojik ve Biyokimyasal Icerikleri ile Tlgili Elde Edilen
Bulgular

2013 yihh “‘Kasel-37° x ‘Delbarestivale’ populasyonuna ait meyve veren
ebeveyn ve F1 bireylerin derim tarihi, meyve agirhgi, meyve boyu, meyve eni,
cekirdek evi genisligi, meyve sap uzunlugu ve kalinligi, SCKM ve meyve eti sertligi
gibi bazi pomolojik ozellikleri ile ilgili Egirdir lokasyonundan elde edilen bulgular
Cizelge 4.1°de, Samsun lokasyonuna ait bulgular Cizelge 4.2’de ve Malatya
lokasyonuna ait bulgular ise Cizelge 4.2’de verilmistir. Sézkonusu Tablolarda 2013
yilinda Egirdir lokasyonunda 158, Samsun lokasyonunda 102 ve Malatya
lokayonunda 42 olmak Uzere toplam 302 adet analizler icin yeterli sayida (en az 5
adet) meyve veren F1 bireylerin meyve derim tarihleri ile elde edilen bazi pomolojik

Ozellikleri verilmistir.

4.2. Ebeveyn ve F1 Bitkilerden 2013 Yihinda Elde Edilen Pomolojik Veriler

Egirdir, Samsun ve Malatya lokasyonlarindan elde edilen pomolojik veriler
sirasiyla Cizelge 4.1, Cizelge 4.2 ve Cizelge 4.3’de verilmistir. Cizelge 4.1
incelendiginde, Egirdir lokasyonunda meyve derim tarihlerinin 30 Temmuz ile 23
Eylul 2013 tarihleri arasinda degistigi genotiplerin yaridan fazlasinin eylil ayinda
meyvelerini olgunlastirdigr belirlenmistir. Ayni1 lokasyonda ‘Kasel-37° cesidi
‘Delbarestivale’ cesidine gore daha ge¢ meyvelerini olgunlastirmis ve bu 6zellik
bakimindan populasyonun blyuk bir boélimi *Kasel-37" cesidinin  0zelligini
gostermislerdir. Samsun lokasyonunda ayni populasyonun meyvelerinin 1 Eylil-3
Ekim 2013 tarihleri arasinda, Malatya lokasyonunda ise; 2 Eylil-1 Ekim 2013
tarihleri arasinda olgunlastirdigi Cizelge 4.2 ve 4.3’de goriilmektedir. Cizelge 4.1 ve
Cizelge 4.2 karsilastirildiginda, genelde Egirdir lokasyonunda ayni F1 bireylerin

Samsun ve Malatya lokasyonlarina gore meyvelerin daha erken zamanda
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olgunlastirdig1 dikkati cekmistir. Bu durumun nedeninin yetistiricilik yapilan
lokasyonlarin farkli ekolojik kosullara sahip olmasindan kaynaklandig: s@ylenebilir.
Egirdir lokasyonundaki F1 melez genotiplerinin bitkileri 6teki lokasyonlarla ayni
zamanda dikilmis olmalarina ragmen Egirdir lokasyonunun elma yetistiriciligi igin
Ozel bir bolge olmasi ve elmanin buyiime ve gelisebilmesi igin uygun ekolojilere
sahip olmas1 nedeniyle 6teki lokasyonlara gore bitkilerini daha kuvvetli gelistirmisler
ve meyvelerini erken zamanda meyveye yatirmislardir. Bu nedenle, Egirdir
lokasyonununda oteki lokasyonlara gore analizler icin yeterli meyve veren F1 birey
sayisinin daha fazla oldugu belirlenmistir.

Elma ticaretinde en 6nemli kriterlerinden biri de meyve agirhgidir. Meyve
bayuklagl de, meyve kalitesini belirleyen birinci faktordir. Bu bakimdan kicuk ve
dev olarak nitelendirilen blylik meyveler pazarda istenmemekte ve sonugta boyle
elmalar (reticileri ekonomik zarara ugratabilmektedirler. Elmalarda meyve
bayuklagl genetik faktorler, kultirel uygulamalar ve cevresel faktorlerden etkilenir.
Bu faktorler oncelikle hucre sayisi, hiicre buydkligt ve hucreler arasi bosluk
miktarin1  dogrudan yada dolayli olarak etkileyerek meyve blylmesinin
gerceklesmesine neden olurlar. Genelde tezde kullanilan meyve agirliklarinin
ebeveynlere yakin yada ebeveynlerden daha iri oldugu ve ¢ok az sayida genotipten
elde edilen meyve agirliklarinin ise; ebeveynlerden kigik oldugu dikkati ¢cekmistir.
Meyve agirligit bakimindan da populasyondaki genotipler karsilastirildigi zaman
genelde Egirdir lokasyonundan elde edilen meyvelerin Samsun ve Malatya
lokasyonlarina gore daha iri meyve Ozelliklerine sahip olduklar1 saptanmistir. Bu
durumun Egirdir lokasyonu elma yetistiriciligi i¢in uygun olmasindan kaynaklandigi
elmanin ciceklenme ve daha sonraki donemlerde buyime ve gelisme icin ideal
sicaklik ve nem gibi iklim faktorlerine sahip olmasindan kaynaklandigi
dusunulmektedir.

Elmalarda meyve boyu ve eni 6nemli bir kalite kriteridir. Zira, elmalarda
boylama meyvenin sap ve cicek cukurlarini birlestiren eksene dikey olan en genis
kistmlarinin ¢apina gore yapilmaktadir. Ayrica, TSE standartlarina gore farkl kalite
stniflart igin belirlenen minimum cap degerleri buylik 6nem arz etmektedir. Bu

durum Ureticilerin “pazarlanabilir” kalitede meyve Uretebilmesi bakimindan biyik
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O6nem arz ettigi icin 1slah caligmalarinda da 6nemi biyuktir. Genelde iri meyveli
cesitlerde bu degerler en az 65 mm, orta iri meyveli gesitlerde ise 60 mm’nin altinda
olmamas: istenmektedir. Nitekim, bu 06zellik bakimindan elde edilen meyveler
genelde tezde bu degerlerin Gzerinde olup F1 bitkilerinin iyi bir acilim gosterdigi
dikkati ¢ekmistir. Meyve boyunun Egirdir lokasyonunda 50.3 mm (236 no’lu
genotip) ile 82.7 mm (159 no’lu genotip), Samsun lokasyonunda 44.5 mm (143 no’lu
genotip) ile 87.8 mm (262 no’lu genotip) ve Malatya lokasyonunda ise; 52.6 mm (91
no’lu genotip) ile 76.4 mm (49 no’lu genotip) degerleri arasinda degistigi
saptanmigtir. Ortalama meyve boyu degerleri Egirdir lokasyonunda 63.93 mm,
Samsun lokasyonunda 67.28 mm ve Malatya lokasyonunda ise; 66.4 mm olarak
belirlenmistir. ‘Delbarestivale’ cesidinin meyve boyu ‘Kasel-37’ cesidine gore her
iki lokasyonda daha yuksek saptanirken, melez genotiplerin Egirdir lokasyonunda
meyve boyu 50.3-82.7 mm; Samsun lokasyonunda; 44.5-87.8 mm, Malatya
lokasyonunda ise; 52.6-76.4 mm arasinda degismistir.

Meyve eni degerlerinin ise; Egirdir lokasyonunda 58.5 mm (4 no’lu genotip)
ile 87.4 mm (90 no’lu genotip), Samsun lokasyonunda 35.1 mm (281 no’lu genotip)
ile 85.7 mm (262 no’lu genotip) degerleri arasinda, Malatya lokasyonunda ise; 52.5
mm (241 no’lu genotip) ile 77.5 mm (49 no’lu genotip) arasinda degistigi
belirlenmistir.

Meyve sap1 uzunlugu ve meyve sap1 kalinligr bakimindan F1 populasyonunda
oOzellikle sap uzunlugu bakimindan genis bir agilimin oldugu ve ebeveynlerden daha
uzun sap uzunlugu degerleri elde edilmistir. Meyve sap1 kalinligi bakimindan ise;
cok fazla agilimin olmadigi ve hemen hemen ebeveynlere yakin degerler elde
edildigi dikkati cekmistir.

Cekirdek evi genisligi bakimindan ‘Kasel-37° c¢esidinin c¢ekirdek evi
genigliginin ‘Delbarestivale’ cesidine gore daha fazla oldugu ve bu 6zelligin *Kasel-
37" cesidinin Egirdir lokasyonunda 33.17 mm Samsun lokasyonunda 28.73
‘Delbarestivale’ gesidinin ise; sirasiyla 28.28 mm ve 18.87 mm oldugu belirlenmistir.
Bu 6zellik bakimindan F1 populasyonu degerlendirildiginde, Egirdir lokasyonunda
bazi1 F1 bireylerin ‘Kasel-37" ¢esidinden daha genis cekirdek evine sahip oldugu

belirlenmistir. Samsun lokasyonunda da Egirdir lokasyonunda oldugu gibi bazi
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genotiplerin gekirdek evi genisliginin ‘Kasel-37" c¢esidinden daha fazla oldugu
(yaklasik tcte biri) bulunmustur.

Sahinoglu (2011) C.U. Ziraat Fakiiltesi Arastirma ve Uygulama Ciftligi’nin
dort yash elma bahcgesinde M9 elma anaci Uzerine asili ‘Royal Beauty Gala’, ‘Red
Gala’, ‘Mitch Gala’, ‘Shiniga Gala’, ‘Brookfield Gala’, S’ummerred’, ‘Pink Lady’,
‘Vista Bella’ ve ‘Jerseymac’ elma cesitlerinin meyve agirliklarinin 75.07g ile
140.33g arasinda degistigini ve en yuksek meyve agirligin1 ‘Summerred’ (140.339)
cesidinde en distk meyve agirligini ise; Vista Bella gesidinde (75.079g) saptamustir.
Bitlis (Catak) ve Van (Tatvan) yoresinde yetistirilen yerel elma gesitlerinde meyve
eni (35.4-60.3 mm), meyve boyu (32.8-54.3 mm), sap uzunlugu (7.9-32.2 mm), sap
kalinligr (1.3-2.9 mm) gibi baz1 pomolojik 6zelliklerini incelemisler ve s6z konusu
Ozellikler bakimindan yerel cesitler arasinda varyasyonlarin oldugunu bildirmiglerdir
(Ozrenkli vd., 2011). Nitekim bu arastirma sonuclar1 incelendiginde, F1 melez
bireyleri arasinda pomolojik Ozellikler bakimindan varyasyonlar oldugu agikca
gorilmektedir.

Egirdir lokasyonunda suda sozilebilir toplam kurum madde (SCKM)
iceriginin %6.7-18.1 arasinda degistigi, ‘Delbarestivale’ ¢esidinde bu degerin %13.6;
‘Kasel-37’ cesidinde ise; %14.1 oldugu ve melez bireylerin bu 6zellik bakimindan
ortalama degerin %14.15 oldugu belirlenmistir (Cizelge 4.). Samsun lokasyonunda
ise; ‘Delbarestivale’ ¢esidinde bu 6zellik bakimindan %14.3; ‘Kasel-37’ cesidinde
%16.1 oldugu ve melez bireylerin ortalama SCKM iceriginin ise; %14.24 oldugu
saptanmistir (Cizelge 4.2). Malatya lokasyonunda ise; SCKM iceriklerinin %12.9-
18.8 arasinda degistigi melez bireylerin ortalama SCKM iceriklerinin ise %15.97
oldugu belirlenmistir (Cizelge 4.3).

Ozrenk vd. (2011), Bitlis (Tatvan) ve Van (Catak) yoresinde yetisen yerel
elma cesitlerinde Suda Cozunebilir Toplam Kuru Madde miktarinin % 10.0 (Bahor
Tirs) ile % 15.4 (Mayhos Yazlik EIma) arasinda degistigini bildirmislerdir. Balta ve
Uca (1996)’nin Igdir yoresinde yetistirilen yazlhik elma cesitleri Gzerinde yapmis
oldugu bir calismada suda ¢6zunebilir toplam kuru madde miktarlarinin % 10.8 ile %
12.40 arasinda degistigini tespit etmislerdir. Bu arastirmada elde edilen SCKM

degerlerinin onceki yillarda yapilan arastirma sonuclari ile Kkarsilastirildiginda,
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benzer sonuclar elde edildigi ve SCKM degerlerinin yetistiricilik yapilan bolgeye ve
genotipe gore degistigi dikkati cekmistir.

Elma yetistiriciliginde énemli bir kriter olan meyve eti sertligi; gerek derim
zamanini gerekse depolama siresini etkileyen faktorlerin basinda gelir. Meyve eti
sertlik degerleri elmalarda 6nemli kalite unsurlarindan olup, s6z konusu karakter
derim oncesi ve derim sonrasi uygulama ve kosullara gore degisiklik gostermektedir.
Derilen meyvelerin derimden sonra muhafaza edildikleri sicaklik dereceleri meyve
eti sertligini buylk oranda etkilemektedir. Nitekim, MclIntosh elma cesidinde 20°C
sicakhkta bekletilen elma meyvelerinin 0°C sicaklikta bekletilenlere gore
meyvelerinde yumusamanin 20 kat daha hizli oldugu bildirilmistir (Lidster vd.,
1988). Tuketiciler genelde meyve eti sertligi 4.5 kg (9.9 Ib)’dan dusiik meyve eti
sertligine sahip elmalar: tercih etmedikleri icin meyve eti sertlik degerinin bu degerin
altinda olmamasi istenir (Prange vd., 1993).

Bu proje kapsaminda elde edilen arastirma sonuglari degerlendirildiginde,
elma genotiplerinin meyvelerinde belirlenen meyve eti sertlik degerlerinin Egirdir
lokasyonunda 1.9-8.0 kg arasinda degistigi, ‘Delbarestivale’ ¢esidinde bu degerin 3.3
kg; ‘Kasel-37° cesidinde ise; 4.3 kg oldugu ve melez bireylerin ortalama meyve eti
sertlik degerinin 3.86 kg oldugu belirlenmistir (Cizelge 4.1). Samsun lokasyonunda
ise; ‘Delbarestivale’ ¢esidinde bu 6zellik bakimindan 2.6 kg; ‘Kasel-37’ cesidinde
ise; 4.2 kg oldugu ve melez bireylerin ortalama meyve eti sertlik degerlerinin ise;
3.50 kg oldugu saptanmistir (Cizelge 4.2). Malatya lokasyonunda ise; meyve eti
sertlik degerlerinin 3.2-6.0 kg arasinda degistigi melez bireylerin ortalama meyve eti
sertlik degerlerinin ise; 4.69 kg oldugu belirlenmistir (Cizelge 4.3). Meyve eti sertlik
degerlerindeki s6z konusu farkhiliklar elma genotiplerinin  meyvelerin derim
zamanlarinin  farkli olmasi ve derim yapildigi zamandaki sicakhklarin farkl

olmasindan kaynaklandigindan distndlmektedir.
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4.3. Ebeveyn ve F1 Bitkilerden 2013 Yihnda Elde Edilen Seker icerikleri

2013 yilinda Egirdir, Samsun ve Malatya lokasyonlarinda F1 populasyonu ve
ebeveynlerinin meyvelerinde belirlenen seker icerikleri sirasiyla cizelge 4.4, 4.5 ve
4.6’da verilmistir. Sz konusu ¢izelgeler incelendiginde, ortalama fruktoz, glikoz,
sakkaroz, sorbitol ve toplam seker iceriklerinin Egirdir lokasyonunda sirasiyla
%3.15, 4.61, 0.90, 0.82 ve 9.47; Samsun lokasyonunda sirasiyla %2.68, 3.50, 1.12,
0.89 ve 8.20; Malatya lokasyonunda ise sirasiyla %3.01, 3.43, 1.95, 1.11 ve 9.61
olarak belirlenmistir. Egirdir lokasyonunda tatlilik derecesi en yuksek olan fruktoz
iceriginin %1.5-7.3 arasinda degistigi, ‘Delbarestivale’ ¢esidinde bu degerin %1.9;
‘Kasel-37° cesidinde ise; %4.5 oldugu ve melez bireylerin bu 6zellik bakimindan
ortalama %3.15 degeri ile ‘Kasel-37" cesidine yakin oldugu ve bazi genotiplerin
‘Kasel-37’ cesidinden daha fazla fruktoz icerdigi saptanmistir. Samsun lokasyonunda
ise ‘Delbarestivale’ cesidinde bu degerin %2.4; ‘Kasel-37" cesidinde ise; %3.2
oldugu ve melez bireylerin bu 6zellik bakimindan ortalama %2.68 degeri ile yine
‘Kasel-37° cesidine yakin degerler elde edildigi dikkati c¢ekmistir. Malatya
lokasyonunda ise; fruktoz iceriklerinin %1.1-6.0 arasinda degistigi belirlenmistir.

Egirdir lokasyonunda glikoz iceriginin %1.9-8.2 arasinda degistigi,
‘Delbarestivale’ cesidinde bu degerin %5.3; ‘Kasel-37’ ¢esidinde ise; %6.6 oldugu
ve melez bireylerin bu 6zellik bakimindan ortalama %4.61 degeri ile ‘Kasel-37’ ve
‘Delbarestivale’ cesitlerinden daha yuksek glikoz igeriklerine sahip oldugu
saptanmistir (Cizelge 4.4). Samsun lokasyonunda ise; ‘Delbarestivale’ ¢esidinde bu
degerin %3.0; ‘Kasel-37’ cesidinde ise; %4.5 oldugu ve melez bireylerin bu 6zellik
bakimindan ortalama %3.50 degeri ile yine ‘Kasel-37’ cesidine yakin degerler elde
edildigi dikkati cekmistir (Cizelge 4.5). Malatya lokasyonunda ise; glikoz
iceriklerinin  %2.6-5.1 arasinda degistizi melez Dbireylerin ortalama glikoz
iceriklerinin ise; %3.43 oldugu belirlenmistir (Cizelge 4.6).

Egirdir lokasyonunda sakkaroz iceriginin %0.3-4.5 arasinda degistigi,
‘Delbarestivale’ ¢esidinde bu degerin %1.3; ‘Kasel-37" ¢esidinde ise; %0.70 oldugu
ve melez bireylerin bu 06zellik bakimindan ortalama degerin %0.90 oldugu

belirlenmistir (Cizelge 4.4). Samsun lokasyonunda ise; ‘Delbarestivale’ ¢esidinde bu
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4. BULGULAR VE TARTISMA Murat AYDIN

Ozellik bakimindan %1.8; ‘Kasel-37" gesidinde ise; %1.3 oldugu ve melez bireylerin
bu 6zellik bakimindan ortalama %1.12 degeri ile yine ‘Kasel-37" ¢esidine yakin
degerler elde edildigi dikkati ¢ekmistir (Cizelge 4.5). Malatya lokasyonunda ise;
sakkaroz iceriklerinin %0.8-4.8 arasinda degistigi melez bireylerin ortalama sakkaroz
iceriklerinin ise; %1.95 oldugu belirlenmistir (Cizelge 4.6).

Egirdir lokasyonunda sorbitol iceriginin %0.0-1.9 arasinda degistigi,
‘Delbarestivale’ cesidinde bu degerin %0.9; ‘Kasel-37" ¢esidinde ise; %0.8 oldugu
ve melez bireylerde bu 0Ozellik bakimindan ortalama degerin %0.82 oldugu
belirlenmistir (Cizelge 4.4). Samsun lokasyonunda ise; ‘Delbarestivale’ ¢esidinde bu
Ozellik bakimindan %0.80 ‘Kasel-37" cesidinde ise; %1.10 oldugu ve melez
bireylerin bu 6zellik bakimindan ortalama %0.89 oldugu saptanmistir (Cizelge 4.15).
Malatya lokasyonunda ise; sorbitol iceriklerinin %0.7-2.6 arasinda degistigi melez
bireylerin ortalama sorbitol iceriklerinin ise; %1.11 oldugu belirlenmistir (Cizelge
4.16).
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4. BULGULAR VE TARTISMA

Murat AYDIN

izelge 4.4. yilinda Egirdir lokasyonunda ‘Kasel-37” x ‘Delbarestivale
Cizelge 4.4. 2013 yilinda Egirdir lok da ‘Kasel-37" x ‘Delb ivale’ F1
populasyonunun meyvelerinde belirlenen seker icerikleri

Ebeveyn ve Toplam
F1 Bireyler Sakkaroz Glikoz Fruktoz Sorbitol | Sekerler

‘Delbarestivale’ | 1.9+0.06 5.3+0.79 1.3+0.39 0.9+0.09 94

‘Kasel-37’ 4.5+1.08 6.6+1.21 0.7+£0.13 0.8+0.03 12.6

4 3.3+0.68 5.1+1.08 0.7+£0.28 0.9+0.02 10.0

7 3.7£0.54 7.4+0.61 1.2+0.12 0.1+0.07 12.4

10 3.4+0.98 5.7+1.03 0.8+0.06 0.9+0.03 10.8

14 3.8+0.68 7+0.62 0.6+0.19 0.7+£0.05 121

15 3.7+0.38 5.6x£1.75 0.8+0.22 0.7+0.01 10.8

16 1.7+0.15 5.4+0.95 0.5+0.01 0.7+£0.02 8.3

17 3.0+0.46 4.8+0.78 0.6+£0.09 0.7+£0.02 9.1

18 2.3+0.22 5.3+0.21 0.5+0.15 0.8+0.01 8.9

19 2.9+0.09 3.3+0 0.6+0 0.8+0.01 7.60

23 3.3+0.67 6.0+0.48 0.8+0.08 0.9+0.03 11.0

25 2.6+£0.19 5.1+1.35 0.7+0.1 0.6+0.03 9.0

28 2.5+0.56 4.7+1.07 0.7£0.25 0.9+0.02 8.8

29 3.4+0.19 5.7£0.35 1.0+£0.17 0.1+0.01 10.2

30 3.9+1.12 4.5+1.19 1.1+0.56 0.9+0.02 10.4

31 2.1+£0.95 2.6x£1.06 1.2+0.65 0.7+£0.01 6.6

32 4.7+1.02 4.3+1.08 0.6+£0.35 0.7+£0.01 10.3

35 2.5+0.21 5.31£0.26 0.7+£0.19 0.7+£0.02 9.2

38 3.4+0.55 3.5+0.67 0.6+0.13 0.8+0.01 8.3

39 3.0£1.01 2.2+0.36 0.8+0.31 0.8+0.02 6.8

41 3.8+0.85 5.9+£1.03 0.7+£0.03 0.7+£0.04 111

43 3.5+0.31 2.8+0.09 0.7+£0.04 0.9+0.01 7.9

44 2.8+0.09 4.5+0.94 0.7+£0.04 0.1+0.03 8.1

45 2.0£0.21 4.3+1.10 1.2+0.03 0.1+0.02 7.6

46 3.6x£0.75 7.9+£1.99 1.4+0.61 0.8+0.02 13.7
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4. BULGULAR VE TARTISMA Murat AYDIN
Ebeveyn ve Toplam
F1 Bireyler Sakkaroz Glikoz Fruktoz Sorbitol | Sekerler

48 3.6£0.90 5.5+0.82 1.1+0.31 0.7+0.03 10.9
50 2.5+0.25 4.2+0.43 0.9+0.02 0.8+0.02 8.4
52 2.6+£0.24 3.3+0.57 0.8+0.01 0.8+0.03 7.5
56 3.1+0.54 5.9+0.93 1.0+£0.32 0.8+0.01 10.8
S7 1.8+0.19 3.8+£1.07 1.0+£0.11 0.8+0.08 1.4
58 2.9+0.79 5.0+£1.06 0.9+0.01 0.9+0.02 9.7
63 2.7+0.22 3.1+0.62 0.8+0.01 0.7+0.04 7.3
64 4.2+0.81 3.5+0.53 1.2+0.21 0.7+£0.01 9.6
67 3.8+0.56 4.2+1.81 0.8+0.02 0.9+0.05 9.7
72 2.3+0.29 3.3+0.67 1.1+0.12 0.1+0.02 6.8
75 2.7+£0.87 3.3£0.58 0.8+0.01 0.6+0.01 1.4
77 4.0+0.42 3.7£0.62 1.1+0.21 0.7+£0.02 9.5
81 3.5%0.74 5.5+£1.03 0.9+0.01 0.8+0.03 10.7
87 7.3£1.17 4.4+0.81 0.6+£0.04 0.9+0.01 13.2
88 1.5+0.39 3.2+0.84 1.1+0.02 0.8+0.02 6.6
89 2.5+0.61 3.8+0.39 1.1+0.43 0.7+0.01 8.1
90 1.6+£0.94 6.6+£1.08 0.8+0.01 0.7+£0.03 9.7
91 4.6+0.84 4.3+0.94 0.6+£0.22 0.8+0.04 10.3
93 3.0+0.64 4+1.02 2.9+0.32 0.8+0.01 10.7
95 1.7+0.35 4.5+1.03 1.0+£0.22 0.9+0.03 8.1
98 3.0£0.51 5.1+1.15 0.6+0.02 0.7+£0.03 94
102 4.0+0.58 5.6+0.93 0.7+0.01 0.7+0.01 11.0
104 2.9+0.24 2.31£0.56 1.3+0.32 0.9+0.04 1.4
106 3.2+0.43 2.8+0.12 0.5+0.02 1.9+0.13 8.4
107 2.4+0.79 3.5+0.47 1.0+£0.31 0.9+0.09 7.8
109 2.6+£0.42 4.4+1.07 1.2+0.23 0.8+0.05 9.0
110 3.5+0.79 5.4+0.98 0.9+0.13 0.8+0.04 10.6
111 3.6+0.42 3.8+0.66 0.7+0.02 0.8+0.04 8.9
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4. BULGULAR VE TARTISMA Murat AYDIN
Ebeveyn ve Toplam
F1 Bireyler Sakkaroz Glikoz Fruktoz Sorbitol | Sekerler

112 2.1+0.53 3.2+0.69 0.7+£0.05 0.9+0.04 6.8
113 2.7£0.56 3.91£0.67 0.7+£0.01 1.2+0.04 8.5
114 3.0+0.03 7.2+0.64 0.6+0.11 1.2+0.16 12.0
116 5.4+0.89 6.8+1.03 1.1+0.33 0.7+0.04 14.0
119 5.1+0.98 4.1+0.97 0.8+0.02 0.8+0.01 10.8
120 2.4+0.43 4.5+0.85 0.7+0.02 0.7+0.01 8.3
122 3.5+0.31 1.9+0.08 0.8+0.01 0.8+0.02 7.0
125 3.5+0.59 4.940.17 0.6+0.01 0.8+0.05 9.8
126 3.2+0.62 5.3+0.67 0.7+£0.03 1.2+0.02 10.4
127 2.2+0.65 3.5+0.57 1.1+0.02 0.9+0.06 7.7
129 2.8+0.03 3.2+0.07 1.4+0.03 0+0 1.4
130 1.7+0.01 3.1+0.22 1.2+0.09 1.2+0.02 7.2
136 3.0+0.86 8.1+0.63 1.3+0.28 0.7+0.02 131
139 2.4+0.29 2.8+£1.65 0.6+£0.04 0.9+0.04 6.7
140 4.2+0.70 4.4+0.75 0.9+0.02 1.2+0.02 10.7
141 2.3+0.11 3.5+0.4 0.7+0.01 0.8+0.02 7.3
142 4.2+0.98 7.1+£1.08 0.8+0.36 1.6+0.18 13.7
143 2.910.5 2.310.1 0.7£0.14 0.9+0.01 6.8
144 2.9+0.49 5.0+0.66 1.2+0.42 0.8+0.03 9.9
145 3.6£0.34 6.3+0.78 0.9+0.04 0.7+£0.02 11.5
146 2.4+0.08 3.6+0.43 1.3+0.28 1.6+0.15 8.9
148 3.4+0.27 3.8+0.31 1.1+0.09 0.7+0.02 9.0
149 2.4+0.12 5.3£0.34 1.1+0.05 0.7+£0.02 9.5
150 2.3x0.14 4.1+0.26 0.9+0.29 0.6+£0.01 7.9
151 4.0+0.85 3.8+0.13 0.7+0.02 0.7+0.02 9.2
153 3.6+£0.23 2.0£0.11 0.7£0.05 0.8+0.05 7.1
154 2.2+0.17 3.61£0.15 0.7+£0.01 1.8+0.07 8.3
155 2.8+0.13 4.4+0.48 0.6+0.04 0.7+0.03 8.5
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4. BULGULAR VE TARTISMA Murat AYDIN
Ebeveyn ve Toplam
F1 Bireyler Sakkaroz Glikoz Fruktoz Sorbitol | Sekerler

156 3.3+0.77 3.3+0.44 1.3+0.02 0.9+0.02 8.8
158 2.910.51 2.4+0.14 0.8+0.03 0.9+0.02 7.0
159 2.4+0.15 6.8+0.45 0.8+0.18 0.8+0.02 10.8
160 4.8+0.69 4.6+0.61 4.5+5.07 0.7+0.03 14.6
161 4.6+0.94 2.3£0.30 0.5+0.16 0.6+0.04 8.0
164 3.7+0.40 5.6+0.86 0.7+£0.15 1.6+0.03 11.6
166 1.8+0.04 3.5+0.41 0.3+0.13 0.8+0.08 6.4
167 3.4+0.25 8.0+0.43 0.9+0.07 1.3+0.03 13.6
169 2.7+0.16 5.4+0.69 0.7+£0.03 0.9+0.04 9.7
177 2.3+0.12 5.9+0.90 0.9+0.21 1.3+0.08 10.4
179 2.0£0.37 4.7+0.44 0.4+0.15 0.7+£0.07 7.8
183 3.1+0.22 7.2+£0.45 1.7+£0.13 0.7+£0.02 12.7
184 2.0+0.06 3.7+0.04 0.9+0.04 1.1+0.01 7.7
187 2.6+£0.55 2.310.42 0.9+0.01 0.7+£0.03 6.5
188 2.8+0.28 3.6+£0.35 1.3+0.14 0.9+0.04 8.6
190 3.9+0.38 4.7+0.41 0.9+0.12 0.9+0.06 10.4
192 3.3£0.52 3.4+0.58 0.9+0.14 0.8+0.08 8.4
197 3.0£0.21 4.8+0.37 0.8+0.19 0.6+0.07 9.2
198 4.3+0.59 4.5+0.44 1.0+£0.17 1.7+0.07 115
199 3.4+0.32 4.0+0.52 0.6+0.01 1.5+0.03 9.59
201 4.3+0.21 5.0£0.24 1.1+0.06 0.8+0.03 11.2
202 3.6+0.62 7.1+0.73 0.8+0.51 0.8+0.02 12.3
203 2.1+£0.15 4.5+0.37 0.8+0.32 0.7+£0.06 8.1
204 3.6+0.36 5.1+0.42 0.9+0.12 0.6+£0.01 10.2
205 3.4+0.25 3.3+0.22 0.9+0.11 0.9+0.02 8.5
206 2.7£0.32 4.6+0.48 0.7+£0.03 0.7+£0.02 8.7
212 3.1+0.31 4.740.41 0.8+0.38 0.9+0.03 9.5
213 3.1+0.34 4.610.46 0.9+0.04 0.8+0.01 94
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4. BULGULAR VE TARTISMA Murat AYDIN
Ebeveyn ve Toplam
F1 Bireyler Sakkaroz Glikoz Fruktoz Sorbitol | Sekerler

214 2.8+0.23 3.6+0.33 0.9+0.07 0.6+0.09 7.9
215 2.9+0.32 4.1+0.43 0.8+0.06 0.8+0.07 8.6
216 2.2+0.32 4.5+0.49 0.9+0.22 0.9+0.07 8.5
218 2.7+0.25 5.1+0.46 0.9+0.05 0.8+0.06 9.5
219 2.7£0.13 2.4+0.22 0.6+0.01 0.7+£0.09 6.4
221 3.5+0.53 2.4+0.39 0.6+0.03 0.7+0.04 7.2
223 3.2+0.62 3.8+0.43 1.0+£0.55 0.9+0.07 8.9
224 3.0+0.36 5.8+0.85 0.7+£0.09 0.6+0.02 10.1
225 2.8+0.57 3.5+0.49 0.6+0.14 0.9+0.01 7.8
226 3.8+0.37 3.9+0.51 0.8+0.19 0.8+0.03 9.3
228 2.310.28 5.5+0.61 0.7+£0.12 0.8+0.05 9.3
232 3.0+0.40 4.9+0.36 1.1+0.09 0.7+£0.03 9.7
233 3.2+0.43 4.9+0.35 0.7+0.02 0.6+0.02 94
234 2.4+0.31 6.2+0.65 1.0+0.39 0.7+£0.07 10.4
235 2.6+0.31 6.6+0.67 0.5+0.15 0.9+0.09 10.6
236 5.2+0.69 5.6+0.67 0.4+0.18 0.8+0.03 12.0
237 1.7+0.21 4.0+0.58 0.6+0.06 1.3+0.09 7.6
238 3.0+0.88 2.2+0.48 1.2+0.2 0.6+0.07 7.0
239 3.6+0.59 5.0+0.69 0.9+0.16 0.6+0.09 10.1
240 4.2+0.31 6.7+£0.69 1.2+0.13 0.7+£0.01 12.8
241 3.2+0.24 4.7+0.72 0.5+0.14 0.8+0.06 8.5
243 2.7+0.48 3.7£0.15 0.8+0.08 0.8+0.02 7.2
245 5.3t1.3 5.8+0.74 0.7+£0.08 0.8+0.08 11.9
248 4.3+1.16 4.2+0.47 0.9+0.12 0.9+0.07 9.5
249 3.5+0.43 3.8+0.52 2.7+0.31 0.7+0.08 10.1
252 3.4+0.56 7.2+£1.09 0.7£0.05 0.7+£0.05 11.4
253 3.3+0.35 6.9+0,65 0.6+0.02 0.8+0.03 11.6
254 3.2+0.89 5.5+0.87 1.0+£0.33 0.8+0.02 9.8
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4. BULGULAR VE TARTISMA Murat AYDIN
Ebeveyn ve Toplam
F1 Bireyler Sakkaroz Glikoz Fruktoz Sorbitol | Sekerler

255 1.6+0.28 3.1+0.77 0.9+0.03 0.9+0 5.7
258 2.8+0.63 5.2+1.02 0.9+0.25 1.0+0.02 8.9
260 4.7+0.69 6.6+0.81 0.9+0.04 0.9+0.07 12.2
261 2.5+0.52 5.9+0.87 0.6+0.1 0.9+0.07 9.2
262 1.7+0.34 4.4+0.25 0.8+0.02 0.8+0.05 6.9
264 3.8+0.23 8.2+0.68 0.7+£0.36 0.8+0 12.7
265 3.1+0.65 3.8+0.56 0.9+0.18 0.9+0.02 7.9
266 4.0£0.29 3.7£0.74 1.3+0.43 1.2+0.03 10.2
267 3.2+0.61 5.7+0.68 1.1+0.32 0.8+0.09 10.1
268 2.1+0.23 5.9+0.15 1.3+0.08 0.9+0.05 94
269 3.1+0.57 4.6+0.83 1.1+0.26 0.7+£0.03 8.9
270 4.5+0.55 4.2+0.63 0.9+0.02 0.8+0.02 9.7
271 2.7+0.85 3.7+0.56 0.7+£0.14 0.7+0.04 7.2
274 1.9+0 1.9+0.01 0.6+£0.01 0.6x0 4.4
275 4.3+0.48 4.7+0.62 1.3+0.33 0.9+0.03 10.4
276 4.3+0.49 6.4+0.59 1.0+0.14 1.3+0.06 11.8
277 2.8+£0.64 2.4+0.24 0.8+0.18 0.8+0.05 6.1
278 2.6+£0.56 5.6+0.81 0.5+0.07 0.7+£0.01 8.8
281 3.9+0.57 4.6+0.51 0.5+0.17 0.2+0.00 9.2
282 3.3£0.64 5.240.51 1.2+0.16 0.9+0.04 10.6
283 3.3£0.52 2.6+£0.32 0.9+0.17 0.8+0.03 7.6
284 3.1+0.41 6.7+£0.85 0.4+0.04 0.9+0.02 10.3
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4. BULGULAR VE TARTISMA Murat AYDIN

Cizelge 4.5. 2013 yilinda Samsun lokasyonunda ‘Kasel-37” x ‘Delbarestivale’ F1
populasyonunun meyvelerinde belirlenen seker icerikleri

Ebeveyn ve
F1 Bireyler Sakkaroz Glikoz Fruktoz | Sorbitol | Toplam Sekerler
‘Delbarestivale’ | 2.4+0.76 3.0+0.63 | 1.8+0.26 |0.8+0.05 8.00

‘Kasel-37’ 3.2£1.22 45+1.03 | 1.3x0.61 |1.1+0.57 10.10
10 2.6+0.16 3.1+0.13 | 0.5+0.04 | 0.7+0.04 6.90
14 3.0+0.08 2.8+0.02 | 1.1+0.02 |0.8+0.02 7.70
15 2.4+0.06 2.7£0.06 | 1.2+0.06 |0.8+0.03 7.10
16 2.7+0.29 3.7£0.12 | 2.0+0.07 |1.3+0.05 9.70
17 3.1+0.3 2.9+0.25 | 0.9+0.11 |1.0+0.11 7.90
18 2.2+0.07 3.2£0.12 | 0.9+0.06 |1.0+0.05 7.30
19 3.2£0.09 | 3.0+0.12 | 1.240.03 |0.9+0.08 8.30
23 1.6+0.15 2.7£0.21 | 1.5+0.09 |0.7%0.05 6.50
25 2.9+0.06 | 3.4+0.04 | 0.8+0.01 |0.9+0.02 8.00
28 2.3+0.46 3.9+0.57 | 0.8+0.05 |0.9£0.02 7.9
29 3.2+0.10 5.8+0.35 | 1.3+0.17 |0.2+0.01 10.5
31 1.9+0.14 5.7£0.21 | 1.0+0.06 |1.0+0.06 9.60
32 4.3+0.07 3.3+0.10 | 1.0+0.04 |1.1+0.03 9.70
35 5.3+0.36 4.5+0.28 | 1.3+0.08 |1.0+0.05 12.1
38 4.7+0.13 3.9+0.12 | 1.1+0.19 |1.1+0.09 10.8
39 1.8+0.02 5.7£0.05 | 0.6+0.01 |0.7+0.01 9.50
41 3.6£2.61 3.7£0.58 | 1.2+0.03 |1.0+0.21 9.50
42 3.0£0.21 | 3.3+0.27 | 0.740.09 | 0.8+0.08 7.80
44 3.2+0.12 2.8£0.25 | 0.9+0.02 |1.0+0.09 7.90
45 1.8+0.46 3.0+0.30 | 1.5+0.22 |1.0+0.03 7.30
46 2.9+0.46 3.1+0.20 | 1.9+0.21 |1.1+0.03 7.30
48 2.2+0.13 | 2.8+0.10 | 0.7+0.06 |0.9+0.04 6.60
50 2.8+0.25 3.2+0.30 | 1.9+0.21 |1.1+0.03 9.00
52 1.8+0.10 | 2.9+0.04 | 1+0.06 |0.6+0.01 6.30
56 1.7+0.02 2.8£0.02 | 1.5+0.01 |0.8+0.01 6.80
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Ebeveyn ve
F1 Bireyler Sakkaroz Glikoz Fruktoz | Sorbitol | Toplam Sekerler

57 2.1+0.66 2.8+0.27 | 0.9+0.09 |0.7%0.03 6.50
58 3.7£1.04 424152 | 0.9+0.09 |1.0+0.21 9.80
63 2.6+£0.09 2.7£0.1 0.9+0.07 | 0.7+0.04 6.90
64 3.4+0.01 2.8+0.15 | 0.5+0.08 |0.6%0.02 7.30
67 2.8+£0.35 3.3+0.17 | 1.1+0.03 | 0.9£0.02 8.10
68 4.5+0.15 3.3+0.12 | 0.9+0.06 |1.0+0.04 9.70
72 2.4+0.05 2.9+0.33 | 0.8+0.08 | 0.8+0.05 6.90
75 3.9+0.04 4.1+0.03 | 1.6+0.01 |1.3+0.15 10.90
7 3.3+0.03 3.4+0.09 | 0.8+0.04 |0.7%0.02 8.20
81 3.7£0.35 3.2+0.17 | 1.0+0.03 |0.7%0.02 8.60
87 3.91£0.15 3.3£0.12 | 1.0+0.06 | 0.9+0.04 9.10
88 2.8+0.32 3.5£0.21 | 1.3+0.07 | 0.9+0.04 8.50
91 2.5+1.36 5.7£0.19 | 0.9+0.49 |0.9+0.41 10.00
109 1.4+0.21 2.9+0.23 | 0.9+0.01 | 0.8+0.08 6.00
110 1.8+0.01 2.7£0.01 | 0.7+£0.09 |0.9£0.07 6.10
112 2.1+0.22 5.7+£0.63 3+0.32 | 1.7+0.2 12.50
120 2.2+0.01 | 5.6+0.03 | 0.6+0.08 |0.5+0.05 8.90
125 2.4+0.33 4,7+£1.33 | 0.7+0.16 |0.5+0.06 8.30
126 2.6+0.23 3.0£0.25 | 1.1+0.05 |0.8+0.07 7.50
127 1.6+0.42 2.8+0.11 | 0.9+0.18 | 0.7£0.15 6.00
139 3.2+0.07 3.9+0.08 | 1.0+0.31 |1.4+0.02 9.50
140 4.4+0.24 2.5+0.26 | 1.0+0.09 |0.6x0.27 8.50
142 3.3£0.34 3.1+0.26 | 0.7+0.11 | 0.7%0.08 7.80
143 1.0+0.07 2.7£0.03 | 1.1+0.01 | 0.8+0.01 5.60
144 0.8+0.02 5.6+0.08 | 1.1+0.03 |0.8+0.02 8.30
145 2.8+£0.20 3.2£0.21 | 1.3+£0.05 | 0.7%0.05 8.0

149 0.9+0.02 2.7£0.01 | 1.6+0.04 |0.9£0.02 6.10
151 3.2+2.01 4.1+2.76 | 0.6+0.38 | 0.5+0.41 8.40
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Ebeveyn ve
F1 Bireyler Sakkaroz Glikoz Fruktoz | Sorbitol | Toplam Sekerler
153 2.8+0.21 3.0£0.13 | 2.5+0.34 |1.1+0.33 9.40
154 2.9+0.23 | 3.5+0.25 | 1.3+0.05 |0.9+0.07 8.60
156 0.7+0.09 2.7+0.11 | 1.1+0.07 | 0.5+0.04 5.00
157 4.4+1.66 45+2.31 | 1.3+0.11 | 0.8+0.31 11.01
158 1.0+£0.04 2.7£0.17 | 0.8+0.08 | 0.6%0.06 5.20
161 4.5+1.08 3+0.27 0.8+0.03 | 0.8+0.01 9.10
166 5.1+0.03 5.7£0.04 | 1.0+0.01 |1.4+0.01 13.20
177 2.9+0.21 3.5£0.11 | 1.3+£0.05 |0.9£0.07 8.60
179 3.4+0.11 3.2+0.05 | 0.9+0.01 |1.0+0.02 8.50
185 2.4+0.45 2.8+0.2 1.4+0.14 | 1.0+£0.12 7.60
187 1.8+0.33 4.4+2.43 | 0.8+0.01 |0.7+0.09 7.70
188 3.1+0.13 | 3.6+0.08 | 1.2+0.03 |1.0+0.03 8.90
191 3.5+0.13 3.4+0.08 | 1.9+0.03 |0.9+0.03 9.70
198 2.0£0.01 2.8£0.01 | 1.1+0.02 |0.7%0.05 6.60
199 2.6+0.11 | 2.9+0.33 | 0.9+0.03 | 0.6+0.04 7.00
201 1.7+0.04 2.6+0.04 | 1.6+0.38 |0.9+0.09 6.80
203 1.24¢0.08 | 3.0+0.31 | 1.0+0.03 | 0.7+0.03 5.90
204 1.740.05 | 3.3+0.16 | 1.0+0.04 |0.6+0.02 6.60
206 2.9+0.07 2.8+0.13 | 0.9+0.09 |0.7%0.03 7.30
214 1.6+0.15 4.2+0.20 | 0.8+0.15 |0.9+0.07 7.50
216 3.1+0.10 3.2£0.71 | 1.4+0.29 |1.2+0.07 8.90
218 1.7+0.03 2.9+0.11 | 1.2+0.05 |1.0+0.08 6.80
219 1.7+0.61 4.4+1.63 | 1.3+x1.06 |1.0+0.39 8.40
220 3.3+0.08 | 3.2+0.07 | 0.9+0.06 |0.8+0.10 8.20
221 1.9+0.05 2.8+0.04 | 0.8+0.02 |0.7%0.02 6.20
224 1.9+0.36 4.4+2.23 | 1.1+0.26 |0.8+£0.02 8.20
226 4.0+1.68 | 3.9+1.03 | 0.9+0.02 | 1.0+0.26 9.80
228 2.2+0.13 3.2+0.12 | 1.1+0.06 |1.1+0.05 7.60
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Ebeveyn ve
F1 Bireyler Sakkaroz Glikoz Fruktoz | Sorbitol | Toplam Sekerler
230 2.3+0.01 2.8+0.01 | 0.9+0.04 |0.8+0.05 6.82
232 3.3£1.49 3.7£0.37 | 1.7£0.06 |1.2+0.10 9.90
234 1.0+0.08 3.2+0.31 | 1.1+0.03 | 0.6%0.03 5.90
237 3.0£1.59 3.1+0.26 | 1.5+0.05 |1.0+0.11 8.60
238 2.5+0.13 | 2.8+0.15 | 1.6+0.08 | 0.9+0.09 7.80
239 2.0+£0.07 2.8+0.13 | 1.1+0.12 | 0.9+0.04 6.80
240 1.7+0.15 3.3+0.78 | 2.5+1.42 |1.4+0.01 8.90
241 3.9+0.18 | 2.9+0.11 | 0.84£0.04 |0.9+0.04 8.50
245 3.1+1.94 3.3+0.49 | 1.0+0.21 |0.9+0.11 8.30
248 5.0£2.57 6.1+0.33 | 0.6+0.02 | 0.9+0.39 12.60
249 3.4+0.24 2.9+0.22 | 1.0+0.12 |0.9£0.09 8.20
252 4.3+1.49 3.9+0.37 | 1.8+0.03 | 0.9£0.10 10.90
253 2.6x0.77 5.2+0.73 | 1.1+0.37 | 0.9+0.42 9.80
254 2.5+0.42 3.0£0.25 | 1.7+0.23 |1.4+0.13 8.60
258 4.1+1.63 3.7£1.04 | 1.1+0.29 |1.2+0.43 10.10
261 3.6+£1.13 3.0+0.64 | 1.1+0.19 |1.1+0.33 8.80
262 3.2+0.48 3.1+0.09 | 0.8+0.03 |1.1+0.06 8.20
267 2.8+0.01 | 5.6+£0.07 | 0.4+0.01 | 0.6+0.03 9.40
281 1.0+0.21 2.8+0.04 | 2.1+0.23 | 0.9+0.01 6.80
283 3.4+0.58 2.9+0.11 | 0.9+£0.15 | 0.8+0.24 8.00
284 2.1+0.12 2.7£0.25 | 1.4+0.40 |1.1+0.11 7.30
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Cizelge 4.6. 2013 yilinda Malatya lokasyonunda ‘Kasel-37’ x ‘Delbarestivale’ F1
populasyonunun meyvelerinde belirlenen seker icerikleri

F1 Bireyler | Sakkaroz Glikoz Fruktoz | Sorbitol |Toplam Sekerler
16 2.5+0.19 3.4+0.19 2.4+0.27 | 1.1+0.15 9.40
28 3.8+0.26 5.1+0.25 1.3+0.09 1+0.07 11.20
35 2.9+0.13 3.2+0.16 1.6+£0.12 | 1.2+0.07 8.90
38 3.2+0.1 3.4+0.07 2.2+0.06 | 1.5+0.04 10.30
44 3.6+0.81 5.0+0.17 1.5+0.35 | 1.1+0.25 11.20
47 2.8+£0.35 3.3£0.01 1.7+0.02 | 0.9+0.02 8.70
49 2.9+0.35 3.1+0.21 1.9+0.12 | 1.1+0.02 9.00
50 1.8+0.01 2.6+0.15 1.2+0.01 | 0.8+0.07 6.40
52 1.9+0.10 3.2+0.04 1.8+0.06 | 1.1+0.01 8.00
56 4.1+0.19 3.5+0.16 1.5+0.1 1.0+0.06 10.10
67 2.9+0.25 3.4+0.13 1.6+0.03 | 1.1+0.02 9.00
72 2.0£0.12 3.1+0.18 2.1+0.16 | 1.1+0.08 8.30
77 3.5+0.03 3.7+0.09 1.1+0.04 | 1.0+0.02 9.30
81 2.4+0.02 3.6+0.03 2.4+0.01 | 1.2+0.05 9.60
87 1.7+0.06 2.7£0.07 2.1+0.09 | 1.0+£0.04 7.50
88 4.1+0.67 3.7+0.42 1.4+0.17 | 1.2+0.16 10.40
91 2.5+0.04 2.7+0.07 1.2+0.06 | 0.7+0.03 7.10
102 1.1+0.08 2.7+£0.03 1.8+0.03 | 0.8+0.01 6.40
106 4.3+0.21 3.4+0.14 1.6+0.11 | 1.2+0.07 10.50
130 2.7+0.02 3.6x£0.05 2.2+0.01 | 0.8+0.03 9.30
145 2.310.33 3.91+0.24 2.6£0.75 | 1.2+0.05 10.00
149 1.3+0.02 3.4+0.11 2.6£0.09 | 1.1+0.04 8.40
154 2.1+0.05 2.8+0.13 4.845.29 | 0.9£0.05 10.60
157 4.2+0.17 3.240.12 1.1+0.05 | 0.7+0.03 12.70
162 4.8+0.27 4.0£0.01 2.5£0.02 | 1.4+0.04 12.73
177 4.3+1.62 3.1+0.6 1.9+0.75 | 1.4+0.05 10.70
198 4.91+0.1 4+0.01 2.0£0.01 | 1.2+0.01 12.10
199 6+0.16 4.3+0.17 1.8+0.07 | 1.4+0.05 13.50
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F1 Bireyler | Sakkaroz Glikoz Fruktoz | Sorbitol |Toplam Sekerler
201 2.5+0.06 3.6+0.01 1.7+0.04 | 1.4+0.02 9.20
204 2.8+0.13 3.3+0.11 1.6+0.09 | 0.9+0.07 8.60
206 3.910.21 4+0.07 4.7+0.11 | 2.6x0.06 15.20
214 3.6+0.03 3.7+0.09 0.6+0.04 | 0.9+0.02 8.80
218 3.4+0.18 2.6x0.07 1.8+0.09 | 1.1+0.05 8.90
223 2.3+£0.07 3.3+0.08 2.4+0.08 | 1.2+0.04 9.20
228 3.6+0.02 3.1+0.12 0.8+0.04 | 0.9+0.02 8.40
232 3.1+1.31 4.9+2.24 2.6£0.71 | 1.3+0.45 11.90
234 2.5+0.13 3.3£0.01 1.3+0.01 | 0.9+0.01 8.00
241 1.8+0.04 3+0.03 0.8+0.01 | 0.8+0.01 6.40
245 2.3+0.22 2.8+0.25 1.5+0.2 1.0+0.11 7.60
248 2.5+0.15 2.7+0.18 1.6+£0.17 | 1.0+0.09 7.80
281 2.8+0.09 3.3+0.17 1.9+0.12 | 1.1+0.06 9.10
283 2.7+0.12 2.9+0.09 1.4+0.08 | 0.89+0.04 7.89

Egirdir lokasyonunda toplam seker iceriginin %5.0-14.6 arasinda degistigi,
‘Delbarestivale’ ¢esidinde bu degerin %9.4; ‘Kasel-37’ ¢esidinde ise; %12.6 oldugu
ve melez bireylerin bu 06zellik bakimindan ortalama degerin %9.47 oldugu
belirlenmistir (Cizelge 4.14). Samsun lokasyonunda ise ‘Delbarestivale’ ¢esidinde bu
Ozellik bakimindan %8.0, ‘Kasel-37" ¢esidinde ise %10.1 oldugu ve melez bireylerin
ortalama toplam seker igeriginin ise %8.2 oldugu saptanmistir (Cizelge 4.15).
Malatya lokasyonunda ise toplam seker igeriklerinin %6.4-15.2 arasinda degistigi ve
melez bireylerin ortalama toplam seker iceriklerinin ise %9.61 oldugu belirlenmistir
(Cizelge 4.16).

Veberic ve Stampar (2005) 12 farkli elma cesidinin meyvelerinde seker
iceriklerini HPLC teknigi ile belirlemisler ve elma genotiplerin blyuk bir bolimiinde
en fazla bulunan sekerin fruktoz (%7.31) oldugunu, bunu sakkaroz (%3.96) ve
glikozun (%1.78) izledigini bildirmislerdir. Vermier vd. (2007), elma meyvelerinde
seker ve asitlerin (D-glikoz, D-fruktoz, sakkaroz, D-sorbitol/ksilitol, L-malik asit,

sitrik asit, sussunik asit ve L-glutamik asit) kantitatif olarak belirlenmesinde
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enzimatik yontemlerle yapilan biyoanalitik multianaliz teknikleri ile HPLC teknigini
karsilastirmislar, HPLC tekniginin enzimatik yontemler kadar givenilir sonuclar
veren ve standart olarak kullanilabilecek bir teknik oldugunu bildirmislerdir. Ayn
arastiricilar, ayrica, HPLC teknigininin 6rnek hazirlama ve analiz suresinin enzimatik
yonteme gore; daha kisa, ekstraksiyon yapilmadan direk meyve suyundan injeksiyon
yapildiginda daha dogru sonuglar verdigi, laboratuvar masraflarinin daha disik
oldugunu saptamislardir. EIma meyvelerinde ana tasinabilir karbonhidrat bilesiginin
sorbitol bilesigi oldugu ve elma meyvelerinde en fazla bulunan seker olan sorbitoliin
dehidrogenaz enzimi ve kofaktor olarak kullanilan NAD+ ile fruktoza donustigu
bilinmektedir. Bu nedenle elmalarda s6z konusu enzimin aktivitesi ile meyvelerin
seker icerikleri arasinda pozitif bir iliski oldugu belirlenmistir (Nosarzewski ve
Archbold, 2007). Wu vd. (2007), 8 ticari elma cesidinin (‘Granny Smith’,
‘Delicious’, ‘Golden Delicious’, ‘Ralls’, ‘Fuji’, ‘Gala’, ‘QinGuan’ ve ‘Orin’)
meyvelerinde HPLC teknigi ile fruktoz, glikoz, sakkaroz iceriklerini incelemisler ve
tim elma cesitlerinde fruktozun 6teki sekerlere gore daha baskin oldugunu (%5.39)
bildirmislerdir. Veberic vd. (2007), “Fuji” elma cesidinin meyvelerinde HPLC
teknigi ile meyvede bulunan sekerler arasinda en fazla fruktozun (%7.50 g/kg)
bulundugunu ve bunu sirasiyla, glikoz (%2.53), sakkaroz (%3.39) ve sorbitolun
(%4.97) izledigini belirtmislerdir. Arastiricilar, ayrica sorbitol bilesiginin elmalarda
ana tasinabilir karbonhidrat bilesigi oldugunu ve meyvede birikimi yerine glikoz ve
fruktoza donustigunu bildirmislerdir. Vermeir vd. (2007), elmalarda en fazla fruktoz
sekerinin (%6.78) bulundugunu, bunu sirasiyla glikoz (%2.70), sakkaroz (%0.88) ve
sorbitolun (%0.27) izledigini bildirmislerdir. Karadeniz ve Eksi (2002), tlkemizde
12 farkl ilden topladiklari ‘Amasya’, ‘Golden Delicious’ ve ‘Starking Delicious’
elma cesitlerine ait meyve sularinda HPLC teknigi ile fruktoz, glikoz, sakkaroz ve
toplam seker iceriklerini incelemisler ve soz konusu bilesiklerin iceriklerinin illere
gore degisim gosterdigini, aynm cesidin farkli illerde farkli sonucglar verdigini
bildirmislerdir. Ayni arastiricilar, meyve sularinda fruktoz, glikoz, sakkaroz ve
toplam seker iceriklerini sirasiyla 66.10-96.00, 9.30-32.2, 8.5-55.10, 110.90-164.40
g/L olarak belirlemislerdir. Bu arastirma sonuglar: incelendiginde, benzer sonuglarin

elde edildigi ve bu 0zellik bakimindan Egirdir lokasyonunda tatlilik derecesi en
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yuksek olan ortalama fruktoz igeriginin %1.5-7.3 arasinda degistigi, glikoz igeriginin
%1.9-8.2 arasinda degistigi, sakkaroz iceriginin %0.3-4.5 arasinda degistigi, sorbitol
iceriginin %0-1.9 arasinda degistigi, toplam seker iceriginin %5.0-14.6 arasinda

degismistir.

4.4. Ebeveyn ve F1 Bitkilerden 2013 Yihinda Elde Edilen Organik Asit ve C

Vitamini Icerikleri

2013 yilinda Egirdir, Samsun ve Malatya lokasyonlarinda F1 populasyonu ve
ebeveynlerinin meyvelerinde belirlenen organik asit ve C vitamini igerikleri sirasiyla
Cizelge 4.7, 4.8 ve 4.9°da verilmistir. S0z konusu Cizelgeler incelendiginde, malik
asidin Oteki asitlere gore daha ylkse konsantrasyonda bulundugu ve malik asit
degerlerinin %0.6-4.31 arasinda degistigi gorulmektedir. Bu 0Ozellik bakimindan
‘Delbarestivale’ ¢esidinde bu deger %1.8 iken ‘Kasel-37" cesidinde ise; %1.0 olarak
belirlenmistir. Melez bireylerin ortalama malik asit iceriginin ise %1.64 oldugu
saptanmigtir. Samsun lokasyonunda malik asit degerlerinin %0.63-3.56 arasinda
degistigi gorilmektedir (Cizelge 4.8). Bu 0zellik bakimindan ‘Delbarestivale’
cesidinde bu deger %1.98 iken “‘Kasel-37" ¢esidinde ise; %1.06 olarak belirlenmistir.
Melez bireylerin ortalama malik asit iceriginin ise %1.36 oldugu saptanmistir. Her
iki lokasyon karsilastirildiginda malik asit icerikleri bakimindan farklarin az oldugu
ve soz konusu asidin ekolojik kosullardan etkilenmedigi agik¢a gorilmektedir.
Malatya lokasyonunda ise malik asit degerlerinin %0.81-1.33 arasinda degistigi
belirlenmistir (Cizelge 4.9).
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izelge 4.7. yilinda Egirdir lokasyonunda ‘Kasel-37" x ‘Delbarestivale
Cizelge 4.7. 2013 yilinda Egirdir lok da ‘Kasel-37" x ‘Delb ivale’ F1
populasyonunun meyvelerinde belirlenen organik asit ve C vitamini

icerikleri
Ebeveyn ve Toplam
F1 Bireyler Malik Asit [Sussunik Asit [Sitrik Asit | Asitler |L-Askorbik Asit
Delbarestivale’ | 1.8+0.12 0.08+0.02 0.25+0.06 2.13 3.7£0.17
‘Kasel-37’ 1.0+0.03 0.05+0.03 0.34+0.14 1.39 4.2+0.15
4 1.9+0.05 0.43+0.08 0.14+0.05 2.47 2.4+0.05
7 1.6+0.03 0.08+0.02 0.50+0.06 2.18 1.7+0.08
10 2.7+0.02 0.13+0.07 0.19+0.06 3.02 3.9+0.04
14 2.4+0.05 0.07+0.05 0.06+0.09 2.53 3.0+0.16
15 0.8+0.02 0.07+0.04 0.34+0.09 1.21 4.4+0.13
16 1.05+0.04 0.04+0.06 0.26+0.06 1.35 2.6+0.11
17 0.8+0.08 0.06+0.12 0.06+0.01 0.92 1.6+0.02
18 2.8+£0.06 0.12+0.16 0.10+0.01 3.02 3.2+0.05
19 0.6+0.06 0.34+0.08 0.0+0.0 0.94 3.8+0.09
23 2.2+0.05 0.08+0.05 0.17+0.04 2.45 5.3+0.05
25 0.8+0.03 0.05+0.15 0.42+0.08 1.27 2.1+0.10
28 0.8+0.05 0.05+0.06 0.42+0.01 1.27 2.0+£0.05
29 1.6+0.08 0.06+0.15 0.10+0.03 1.76 4.1+0.12
30 3.61£0.12 0.15+0.07 0.03+0.02 3.78 4.3+0.18
31 1.6+0.08 0.07%0.07 0.42+0.12 2.09 1.4+0.12
32 3.3+0.37 0.07+0.06 0.24+0.08 3.61 3.7+0.12
35 1.940.30 0.06+0.03 0.34+0.05 2.30 1.6+0.09
38 0.9+0.02 0.03+0.02 0.05+0.01 0.98 1.7+0.01
39 2.0+0.03 0.82+0.08 0.01+0.03 2.83 3.7+0.02
41 1.8+0.04 0.11+0.04 0.12+0.02 2.03 4.2+0.18
43 2.9+0.07 0.39+0.02 0.29+0.02 3.58 1.3+0.08
44 0.8+0.09 0.02+0.01 0.21+0.03 1.03 1.4+0.06
45 0.8+0.05 0.10+0.06 0.31+0.13 1.21 3.2+0.06
46 0.9+0.11 0.06+0.07 0.13+0.04 1.09 3.6+0.09
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Ebeveyn ve Toplam
F1 Bireyler Malik Asit |Sussunik Asit  Sitrik Asit | Asitler  |L-Askorbik Asit
48 2.8+0.07 0.07%0.07 0.33+0.06 3.20 2.6+0.06
50 2.4+0.19 0.07+0.09 0.06+0.07 2.53 1.4+0.12
52 2.0+£0.19 0.09+0.02 0.19+0.04 2.28 4.0+0.11
56 2.9+0.32 0.10+0.03 0.13+0.07 2.32 3.2+0.16
57 0.9+0.05 0.05+0.03 0.63+0.07 1.58 4.3+0.03
58 0.7+0.07 0.03+0.01 0.27+0.03 1.00 2.8+0.11
63 0.8+0.08 0.11+0.02 0.32+0.04 1.23 2.0+£0.04
64 1.4+0.04 0.08+0.05 0.41+0.08 1.89 3.7£0.08
67 1.3+0.03 0.05+0.07 0.58+0.08 1.93 2.4+0.07
72 0.7+0.07 0.09+0.26 0.20+0.09 0.99 2.1+0.04
75 1.1+0.04 0.26+0.09 0.49+0.06 1.85 4.3+0.01
77 1.2+0.08 0.09+0.04 0.63+0.04 1.92 2.1+0.06
81 0.9+0.04 0.04+0.05 0.24+0.12 1.18 3.2+0.07
87 0.8+0.06 0.15+0.10 0.20+0.06 1.15 3.6+0.09
88 2.8+0.23 0.10+0.06 0.60+0.24 3.50 3.1+0.18
89 1.9+0.07 0.06+0.05 0.04+0.03 2.00 2.8+0.04
90 1.940.33 0.05+0.08 0.39+0.19 2.34 2.2+0.12
91 2.5+0.15 0.08+0.08 0.29+0.09 2.87 1.7+0.03
93 1.5+0.13 0.08+0.06 0.19+0.06 1.87 3.5+0.08
95 1.1+0.03 0.10+0.07 0.96+0.22 2.16 3.9+£0.05
98 1.2+0.06 0.07+0.03 0.02+0.01 1.29 5.240.13
102 1.8+0.11 0.04+0.01 0.31+0.10 2.15 1.9+0.02
104 0.8+0.07 0.24+0.08 0.10+0.03 1.14 1.8+0.06
106 3.3£0.19 0.48+0.14 0.25+0.08 4.03 3.4+0.01
107 3.0+£0.27 0.31+0.04 0.10+0.03 341 1.9+0.11
109 1.2+0.15 0.14+0.06 0.13+0.05 1.47 3.3£0.03
110 1.6+0.28 0.63+0.24 0.33+0.05 2.56 1.5+0.14
111 1.2+0.15 0.04+0.01 0.28+0.09 1.52 2.8+0.08
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4. BULGULAR VE TARTISMA

Murat AYDIN

Ebeveyn ve Toplam
F1 Bireyler Malik Asit |Sussunik Asit  Sitrik Asit | Asitler  |L-Askorbik Asit
112 0.8+0.16 0.05+0.02 0.09+0.03 0.94 2.9+0.03
113 1.6+0.07 0.08+0.02 0.16+0.07 1.84 1.1+0.06
114 1.3+0.16 0.18+0.05 0.72+0.24 2.20 11.7+2.09
116 3.1+0.14 0.05+0.04 0.24+0.28 3.39 2.5+0.11
119 0.8+0.06 0.04+0.02 0.28+0.13 1.12 1.2+0.16
120 0.8+0.04 0.03+0.01 0.24+0.09 0.96 6.9+0.45
122 0.8+0.05 0.03+0.02 0.13+0.06 0.96 2.2+0.18
125 1.7+0.12 0.78+0.06 0.48+0.19 2.96 14.8+1.14
126 0.8+0.10 0.06+0.02 0.19+0.12 1.05 2.2+0.08
127 0.9+0.07 0.04+0.01 0.22+0.05 1.16 2.5+0.06
129 0.9+0.08 0.54+0.15 0.15+0.02 1.59 3.1+0.04
130 1.8+0.09 0.24+0.04 0.02+0.01 2.06 2.9+0.04
136 0.9+0.07 0.05+0.01 0.14+0.03 1.09 4.4+0.21
139 0.6+0.03 0.22+0.07 0.13+0.02 0.95 2.6+£0.04
140 0.9+0.07 0.07+0.05 0.28+0.10 1.25 5.1+0.15
141 3.1+0.31 0.05+0.07 0.10+0.03 3.25 2.5+0.11
142 1.6+0.16 0.07+0.18 0.08+0.01 1.75 2.7£0.05
143 4.0£0.06 0.18+0.06 0.14+0.03 4.32 2.4+0.10
144 1.1+0.03 0.06+0.05 0.40+0.01 1.56 3.3+0.13
145 1.940.08 0.05+0.03 0.08+0.02 2.03 2.8+0.09
146 1.8+0.18 0.09+0.02 0.50+0.03 2.39 2.8+0.04
148 2.7+0.47 0.09+0.04 0.45+0.16 3.24 3.0+£0.05
149 0.9+0.08 0.05+0.02 0.35+0.07 1.30 2.7+0.04
150 0.9+0.14 0.05+0.05 0.07+0.08 1.02 2.7+£0.03
151 1.09+0.15 0.15+0.08 0.08+0.05 1.32 3.9+0.11
153 0.8+0.03 0.08+0.07 0.05+0.03 0.93 3.8+0.01
154 2.01+0.16 0.07+0.03 0.38+0.12 2.46 1.7+£0.04
155 0.99+0.08 0.06+0.04 0.20+0.03 1.25 1.6+0.06
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4. BULGULAR VE TARTISMA

Murat AYDIN

Ebeveyn ve Toplam
F1 Bireyler Malik Asit |Sussunik Asit  Sitrik Asit | Asitler |L-Askorbik Asit
156 0.97+0.07 0.07+0.04 0.26+0.09 1.30 2.2+0.04
158 1.98+0.17 0.15+0.05 0.17+0.05 2.30 4.1+0.05
159 0.95+0.05 0.05+0.03 0.45+0.12 1.45 5.4+0.04
160 0.81+0.15 0.03+0.01 0.26+0.00 1.10 3.0+0.08
161 1.50+0.19 0.10+0.07 0.15+0.05 1.75 6.8+0.5
164 0.90+0.35 0.04+0.02 0.27+0.12 121 3.3£0.24
166 2.79+0.31 0.11+0.05 0.07+0.03 2.97 2.4+0.26
167 1.06+0.37 0.45+0.18 0.71+0.15 1.32 3.8+0.15
169 2.37+0.22 0.08+0.05 0.15+0.05 2.60 3.1+0.23
177 2.25+0.52 0.08+0.05 0.59+0.07 2.92 3.7+0.04
179 0.70+0.08 0.05+0.03 0.07+0.03 0.92 4.1+0.33
183 1.12+0.07 0.05+0.01 0.17+0.05 1.34 2.31+0.28
184 2.64+0.21 0.12+0.05 0.5+0.08 3.26 5.1+0.40
187 3.41+0.19 0.16+0.07 0.34+0.05 3.91 4.2+0.28
188 1.14+0.19 0.07+0.04 0.05+0.01 1.26 2.6+£0.30
190 1.66+0.28 0.04+0.02 0.11+0.09 181 2.1+0.07
192 2.66+0.49 0.14+0.07 0.39+0.12 3.19 1.4+0.06
197 2.70+0.44 0.12+0.08 0.22+0.07 3.04 1.6+0.05
198 0.69+0.06 0.10+0.05 0.57+0.08 1.36 3.7+0.26
199 0.93+0.13 0.06+0.03 0.28+0.17 1.27 2.5+0.27
201 1.63%0.26 0.06+0.04 0.07+0.02 1.76 3.2+0.14
202 0.85+0.04 0.04+0.02 0.22+0.05 1.11 5.7+0.47
203 3.81+0.36 0.16+0.05 0.05+0.02 4.02 3.4+0.13
204 0.71+0.04 0.05+0.02 0.20+0.02 0.96 2.9+0.06
205 2.25+0.29 0.05+0.03 0.02+0.11 2.50 4.1+0.31
206 1.66+0.14 0.05+0.02 0.11+0.17 1.82 5.1+0.05
212 1.63+0.07 0.05+0.04 0.27+0.25 1.95 2.5+0.03
213 1.52+0.35 0.07+0.01 0.35+0.06 1.94 3.5+0.35
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4. BULGULAR VE TARTISMA

Murat AYDIN

Ebeveyn ve Toplam
F1 Bireyler Malik Asit |Sussunik Asit  Sitrik Asit | Asitler  |L-Askorbik Asit
214 4.31+0.49 0.17+0.06 0.26+0.05 4.74 8.3+0.34
215 2.50+0.57 0.10+0.05 0.24+0.09 2.84 2.4+0.39
216 2.31+0.75 0.06+0.09 0.09+0.07 2.46 1.7+0.23
218 1.35+0.28 0.09+0.07 0.18+0.02 1.62 3.5+0.29
219 0.94+0.16 0.07+0.04 0.25+0.03 1.26 2.7£0.29
221 2.32+0.08 0.14+0.07 0.13+0.01 2.59 5.3+0.43
223 0.79+0.07 0.17+0.10 0.57+0.05 1.53 2.8+0.07
224 0.86+0.05 0.18+0.10 0.44+0.05 1.48 2.9+£0.07
225 1.63+0.16 0.02+0.03 0.13+0.03 1.78 2.0+£0.16
226 1.41+0.08 0.32+0.07 0.25+0.03 1.98 3.7+0.29
228 1.36+0.14 0.07+0.03 0.13+0.07 1.56 1.9+0.05
232 2.08+0.37 0.15+0.03 0.17+0.05 2.40 2.1+0.23
233 2.41+0.41 0.23+0.11 0.23+0.07 2.87 2.5+0.18
234 1.96+0.35 0.11+0.08 0.05+0.04 2.12 1.8+0.19
235 2.19+0.23 0.08+0.03 0.09+0.02 2.36 3.3+0.27
236 0.87+0.07 0.03+0.06 0.20+0.03 1.10 3.1+0.30
237 2.29+0.46 0.09+0.04 0.23+0.16 2.61 1.6+0.22
238 0.92+0.16 0.30+0.09 0.16+0.07 1.38 2.9+0.25
239 2.43+0.35 0.13+0.04 0.66+0.19 3.22 4.0+0.24
240 1.87+0.27 0.04+0.03 0.19+0.07 2.10 3.7£0.35
241 1.41+0.18 0.07+0.05 0.20+0.05 1.68 5.6+0.58
243 1.20+0.06 1.05+0.06 0.38+0.13 2.63 13.9+1.16
245 0.69+0.09 0.06+0.03 0.13+0.08 0.88 2.8+0.06
248 0.72+0.08 0.03+0.02 0.10+0.04 0.85 2.6+0.04
249 1.96+0.29 0.04+0.02 0.63+0.14 2.63 1.7+0.11
252 2.06+0.34 0.10+0.09 0.14+0.04 2.30 3.1+0.08
253 2.11+0.36 0.14+0.06 0.18+0.06 243 3.6+£0.02
254 1.01+0.14 0.09+0.03 0.16+0.02 1.26 1.7+0.01
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4. BULGULAR VE TARTISMA

Murat AYDIN

Ebeveyn ve Toplam
F1 Bireyler Malik Asit |Sussunik Asit  Sitrik Asit | Asitler  |L-Askorbik Asit
255 1.83+0.11 0.09+0.07 0.34+0.18 2.26 2.9+0.31
258 0.82+0.13 0.07%0.07 0.18+0.07 1.07 4.9+0.06
260 1.91+0.31 0.07+0.08 0.17+0.06 2.15 2.3+0.11
261 1.74+0.31 0.08+0.07 0.06+0.02 1.88 1.6+0.14
262 1.26x0.27 0.07+0.04 0.08+0.05 141 4.4+0.12
264 1.28+0.18 0.82+0.12 0.67+0.07 2.77 1.8+0.18
265 2.08+0.34 0.12+0.17 0.07+0.03 2.27 0.6+0.05
266 2.73+0.28 0.17+0.07 0.07+0.04 2.97 1.1+0.09
267 1.88+0.38 0.07+0.02 0.4+0.06 2.35 2.2+0.17
268 2.08+0.14 0.11+0.05 0.06+0.03 2.25 6.7+0.48
269 1.03+0.17 0.05+0.04 0.29+0.08 1.37 3.7£0.45
270 0.91+0.06 0.04+0.02 0.28+0.03 1.23 2.8+£0.05
271 1.93+0.15 0.10+0.03 0.23+0.04 2.26 1.6+0.06
274 1.42+0.11 0.05+0.04 0.07+0.03 154 1.1+0.18
275 0.82+0.13 0.04+0.07 0.28+0.11 1.14 2.1+0.15
276 1.08+0.09 0.07+0.16 0.11+0.05 1.26 4.7+0.03
277 3.68+0.74 0.16+0.62 0.31+0.01 4.15 2.2+0.28
278 1.58+0.17 0.62+0.04 0.34+0.13 2.54 2.1+0.04
281 1.81+0.28 0.04+0.05 0.14+0.02 1.99 2.7+0.10
282 1.00+0.07 0.05+0.13 0.44+0.16 1.49 3.5+0.08
283 2.53+0.33 0.13+0.06 0.16+0.05 2.82 1.9+0.06
284 2.34+0.37 0.06+0.06 0.39+0.07 2.79 2.9+0.23
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4. BULGULAR VE TARTISMA

Murat AYDIN

Cizelge 4.8. 2013 yilinda Samsun lokasyonunda ‘Kasel-37” x ‘Delbarestivale’ F1
populasyonunun meyvelerinde belirlenen organik asit ve C vitamini

icerikleri
Ebeveyn
ve
F1 Bireyler |Malik Asit|Sussunik Asit| Sitrik Asit| Toplam Asitler | L-Askorbik Asit

‘Delbarestivale’ | 1.98+0.19 | 0.07+0.04 | 0.38+0.02 243 2.0£0.01
‘Kasel-37’ 1.06+0.12 | 0.11+0.02 | 0.17+0.06 1.34 5.0+£0.23
10 1.89+0.04 | 0.08+0.01 | 0.20+0.09 2.17 1.7+£0.01
14 3.56+0.41 | 0.05+0.01 | 0.11+0.05 3.72 2.0+£0.03
15 1.66+0.24 | 0.03+0.02 | 0.25+0.01 1.88 1.4+0.07
16 0.89+0.04 | 0.08+0.03 | 0.48+0.13 1.45 2.1+0.01
17 0.71+0.09 | 0.08+0.01 | 0.10+0.03 0.89 0.7+£0.03
18 2.48+0.44 | 0.14+0.02 | 0.30+0.01 2.92 2.1+0.01
19 1.16+0.28 | 0.04+0.01 | 0.32+0.01 1.52 3.3+0.03
23 1.85+0.12 | 0.12+0.02 | 0.50+0.07 2.47 3.1+0.02
25 0.65+0.03 | 0.06+0.02 | 0.36+0.08 1.07 2.2+0.05
28 1.1+0.03 0.09+0.06 | 0.39+0.01 1.58 2.5+0.05
29 1.9+0.07 0.08+0.13 | 0.16+0.02 2.14 4.0£0.03
31 1.38+0.17 | 0.13+0.02 | 0.06+0.03 1.57 2.1+0.01
32 1.83+0.07 | 0.08+0.01 | 0.63+0.14 2.54 2.61£0.01
35 1.81+0.19 | 0.06+0.03 | 0.34+0.04 221 1.9+0.09
38 0.92+0.05 | 0.03+0.02 | 0.15+0.03 1.10 2.7+0.01
39 2.27+0.50 | 0.23+0.01 00 2.50 1.5+0.3
41 1.05+0.25 | 0.19+0.03 | 0.56+0.11 1.80 4.340.11
42 0.80+0.05 | 0.06+0.02 | 0.49+0.06 1.35 1.9+0.5
44 0.9+0.09 0.19+0.01 | 0.20+0.03 1.29 1.4+0.06
45 1.20+0.38 | 0.05+0.02 | 0.66+0.09 1.91 3.5+0.03
46 0.7+0.09 0.09+0.01 | 0.13+0.03 0.92 1.4+0.06
48 1.18+0.26 | 0.09+0.01 | 0.23+0.11 1.50 2.6+0.03
50 1.0+0.05 0.03+0.01 | 0.11+0.03 1.14 1.4+0.06
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4. BULGULAR VE TARTISMA

Murat AYDIN

Ebeveyn
ve
F1 Bireyler |Malik Asit | Sussunik Asit| Sitrik Asit | Toplam Asitler | L-Askorbik Asit

52 1.64+0.31 0.09+0 0.08+0.03 1.81 1.2+0.01
56 1.24+0.11 0.05+0 0+0 1.29 2.4+0.03
57 0.63+0.14 | 0.08+0.06 | 0.49+0.05 1.20 3.3+0.08
58 0.82+0.23 | 0.03£0.01 | 0.13+0.01 0.98 1.8+0.08
63 0.84+0.22 | 0.06+0.01 0.09+0 0.99 2.2+0.07
64 0.67+0.07 0.04+0 0+0 0.71 1.1+0.04
67 0.72+0.07 | 0.05+£0.01 | 0.21+0.04 0.98 1.4+0.06
68 1.26+0.25 0.09+0 0.38+0.13 1.73 0.9+0.02
72 0.67+0.13 0.05+0 0.03+0.02 0.75 5.6+0.01
75 1.04+0.27 | 0.01+0.01 | 0.21+0.07 1.26 1.9+0.01
77 0.81+0.15 | 0.03+x0.02 | 0.47+0.17 1.31 2.3+0.08
81 1.0+0.04 0.05+£0.05 | 0.34+0.12 1.39 3.5+0.07
87 0.9+0.06 0.05+0.10 | 0.42+0.06 1.37 3.8+0.09
88 1.6+0.21 0.45+0.05 | 0.35+0.13 2.40 3.9+0.18
91 1.23+0.11 | 0.16%0.05 0.09+0 1.48 1.5+0.01
109 1.06+0.22 | 0.04+0.02 | 0.23+0.03 1.33 2.7£0.07
110 1.07+0.19 | 0.17£0.02 | 0.08+0.04 1.32 1.6+0.01
112 0.84+0.23 0.05+0 0.23+0.02 2.19 1.7+0.03
120 0.73x0.05 | 0.07+0.01 0.01+0 0.81 1.3+0.01
125 2.60+0.14 | 0.07+£0.05 | 0.19+0.04 2.86 3.9+0.39
126 0.72+0.15 0.04+0 0.26+0.07 1.02 1.2+0.01
127 0.69+0.08 | 0.02+0.03 | 0.33+0.13 1.04 1.3+0.03
139 0.70+£0.11 | 0.14+0.03 | 0.35+0.14 1.19 2.1+0.06
140 0.84+0.09 | 0.06+0.01 | 0.62+0.09 1.52 2.9+0.09
142 1.35+0.33 0.08+0 0.50+0.06 1.93 1.5+0.03
143 2.74+0.39 0.08+0 0.00+0.00 2.82 2.3+0.03
144 1.16+0.31 0.04+0 0.11+0.03 131 5.7+0.07
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4. BULGULAR VE TARTISMA

Murat AYDIN

Ebeveyn
ve
F1 Bireyler |Malik Asit | Sussunik Asit| Sitrik Asit | Toplam Asitler | L-Askorbik Asit

145 1.00+0.21 0.07+0 0.15+0.03 1.22 5.9+0.05
149 1.62+0.37 | 0.09+0.01 | 0.17+0.08 1.88 2.1+0.01
151 1.68+0.39 | 0.02+0.01 | 0.07+0.02 1.77 2.9+0.05
153 1.12+0.06 | 0.12+0.02 0.01+0.0 1.25 9.7+£0.02
154 1.08+0.03 | 0.17+0.02 | 0.07+0.03 1.32 6.9+0.03
156 1.94+0.23 | 0.11+0.01 | 0.18+0.06 2.23 2.0+0.02
157 2.66+0.35 | 0.03£0.04 | 0.05+0.02 2.74 2.5+0.09
158 1.42+0.21 | 0.07£0.01 | 0.17+0.04 1.66 2.61£0.01
161 0.750.15 0.04+0 0.0+0.0 0.79 1.0+0.01
166 2.68+0.39 0.08+0 0.12+0.01 2.88 2.2+0.01
177 1.02+0.03 | 0.08+0.02 0.01+0.0 1.22 9.7+£0.02
179 0.76+£0.05 | 0.03+0.01 | 0.07+0.01 0.86 2.0+0.04
185 0.75+0.09 0.05+0 0.29+0.07 1.09 2.4+0.01
187 1.84+0.43 | 0.19+0.04 | 0.09+0.03 2.12 1.8+0.07
188 1.13+0.13 | 0.11+0.02 | 0.00+0.00 1.24 3.1+0.02
191 2.36£0.29 | 0.24+0.05 | 0.49+0.12 3.09 1.4+0.06
198 1.38+0.31 | 0.03+0.03 | 0.81+0.08 2.22 2.6£0.01
199 0.75+0.12 | 0.08+0.01 | 0.44+0.04 1.27 2.3+0.01
201 1.26+0.31 | 0.04+0.01 | 0.16+0.02 1.46 2.4+0.03
203 1.04+0.27 | 0.11+0.05 | 0.21+0.13 1.36 1.3+0.06
204 1.01+0.11 | 0.07+0.01 | 0.23+0.02 131 2.4+0.03
206 1.22+0.14 | 0.07+0.01 | 0.11+0.01 1.40 1.0+0.03
214 1.11+0.16 0.11+0.05 | 0.24+0.07 1.46 3.4+£0.04
216 1.26+0.11 | 0.07+0.05 | 0.02+0.01 1.35 2.9+0.11
218 1.01+0.31 | 0.14+0.01 | 0.12+0.02 1.27 2.7+0.03
219 1.89+0.15 | 0.03x0.01 | 0.59+0.12 251 2.9+0.10
220 0.98+0.13 | 0.04+0.00 | 0.46+0.18 1.48 3.1+0.08
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4. BULGULAR VE TARTISMA

Murat AYDIN

Ebeveyn
ve
F1 Bireyler |Malik Asit | Sussunik Asit| Sitrik Asit | Toplam Asitler | L-Askorbik Asit

221 1.93+0.17 | 0.11+0.05 | 0.00+0.00 2.04 1.5+0.06
224 2.75+0.33 | 0.21+0.16 | 0.11+0.01 3.07 3.9+0.18
226 1.46+0.19 | 0.38+0.17 | 0.33+0.08 2.17 2.3+0.11
228 1.33+0.11 | 0.35x0.12 | 0.23+0.08 191 2.7+0.09
230 1.94+0.33 | 0.00+£0.00 | 0.00+0.00 1.94 1.4+0.07
232 1.62+0.17 | 0.06+0.01 | 0.01+0.00 1.69 1.0+0.04
234 1.01+0.13 | 0.35x0.12 | 0.23+0.08 1.59 2.310.11
237 1.64+0.15 | 0.17+£0.00 | 0.07+0.00 1.88 2.0+0.06
238 0.82+0.09 | 0.04+0.00 | 0.05+0.00 0.91 3.6x£0.05
239 1.63+0.23 | 0.13+0.00 | 0.33+0.02 2.09 4.3+0.03
240 1.57+0.13 | 0.06+0.01 | 0.21+0.06 1.84 2.9+0.06
241 1.27+0.06 | 0.03+0.00 | 0.20+0.00 1.50 1.4+0.01
245 0.80+0.07 | 0.05+0.00 | 0.08+0.01 0.93 1.8+0.02
248 0.87+0.14 | 0.05+0.02 | 0.08+0.05 1.00 1.940.06
249 1.62+0.05 | 0.05+0.01 | 0.15+0.01 1.82 2.3+0.04
252 1.89+0.31 | 0.00+£0.00 | 0.51+0.09 2.40 3.7+0.08
253 0.79+0.06 | 0.08+£0.01 | 0.53+0.07 1.40 3.5+0.01
254 1.04+0.31 | 0.10+0.04 | 0.30+0.08 1.44 2.1+0.09
258 0.77+£0.07 | 0.39+0.06 | 0.27+0.13 1.43 1.7+£0.02
261 1.34+0.23 | 0.11+0.00 | 0.00+0.00 1.45 1.7+£0.05
262 0.81+0.12 | 0.04+0.02 | 0.17+0.04 1.02 1.4+0.01
267 1.24+0.19 | 0.15+0.02 | 0.25+0.11 1.64 1.0+0.01
281 2.90+0.28 | 0.05+0.07 | 0.35+0.09 3.30 2.7+0.16
283 1.92+0.17 | 0.06+0.02 | 0.32+0.05 2.30 0.8+0.08
284 0.83+0.12 | 0.03+0.02 | 0.19+0.04 1.05 1.9+0.07
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Cizelge 4.9. 2013 yilinda Malatya lokasyonunda ‘Kasel-37" x ‘Delbarestivale’ F1
populasyonunun meyvelerinde belirlenen organik asit ve C vitamini

F1 Bireyler M:fl?li”:;tcl Sussunik asit | Sitrik asit | Toplam asitler | L-Askorbik Asit
16 1.18+0.17 | 0.13+0.02 |0.23+0.03 1.54 3.9+0.03
28 1.49+0.28 | 0.11+0.01 |0.21+0.02 1.81 4.7+0.02
35 1.58+0.43 | 0.19+0.08 |0.46+0.01 2.23 2.0+00.2
38 1.34+0.21 0.09+0 0+0 2.77 4.2+0.02
44 0.98+0.23 0.03+0 0.18+0 1.19 1.6+0.01
47 0.94+0.25 0.03+0 0.13+0.03 1.10 4.1+0.03
49 1.1940.23 | 0.09+0.01 |0.11+0.02 1.39 4.9+0.03
50 1.43+0.11 0.12+0 0.03+0.01 1.58 2.0£0
52 1.33+0.13 | 0.13+0.02 |0.19+0.02 1.65 4.940.05
56 1.96+0.24 | 0.38+0.06 00 2.34 0.8+0.04
67 1.11+0.21 | 0.10+0.02 |0.31+0.02 1.52 4.5+0.02
72 0.90+0.28 | 0.33+0.04 |0.22+0.23 1.45 3.4+0.1
77 1.11+0.28 | 0.21+0.01 |0.19+0.02 151 4.6+0.02
81 0.82+0.06 | 0.51+0.07 |0.76+0.11 2.09 1.8+0.04
87 1.53+0.28 | 0.11+0.01 0.03+0 1.67 2.3x0
88 1.56%0.24 0.07+0 0.19+0 2.45 2.2+0.07
91 1.01+0.09 0.10+0 0.24+0.01 1.35 2.0+£0.04
102 1.9+0.11 0.14+0 0.21+0 2.25 4.2+0.01
106 1.05+0.36 | 0.29+0.02 | 0.3+0.05 1.64 1.8+0.06
130 1.62+0.21 0.10+0 0+0 1.72 1.1+0.03
145 1.16+0.16 | 0.19+0.05 |0.01+0.02 1.36 1.7+0.12
149 0.86+0.19 | 0.32+0.09 |0.38+0.07 1.56 1.8+0.13
154 1.11+0.22 | 0.09+0.01 |0.31+0.02 151 0.9+0.01
157 1.61+0.21 | 0.15+0.11 |0.20+0.04 1.96 2.0+0.01
162 2.11+0.24 | 0.2+0.01 0+0 231 5.5+0.18
177 1.51+0.31 | 0.33+0.04 |0.18+0.07 2.02 1.8+0.05
198 0.85+0.17 | 0.19+0.03 |0.36+0.10 1.40 4.6+0.11
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F1 Bireyler | Malik asit | Sussunik asit | Sitrik asit| Toplam asitler | L-Askorbik Asit
199 1.01+0.17 | 0.02+0.01 0+0 1.03 1.7+0.11
201 1.41+0.11 0.12+0 0.44+0.15 1.97 2.5+0
204 1.20+0.07 0.13+0 0.02+0.01 1.35 7.8+0.01
206 1.95+0.13 | 1.03+0.03 0+0 2.98 1.8+0.01
214 1.11+0.09 | 0.13+0.02 |0.35+0.13 1.59 2.5+0
218 1.31+0.12 | 0.09+0.01 |0.14+0.03 4.52 1.8+0.01
223 1.68+0.24 | 0.15+0.09 |0.28+0.02 211 6.1+0.13
228 1.12+0.15| 0.21+0.05 |0.12+0.01 1.45 5.9+0.13
232 1.21+0.39 | 0.23+0.04 |0.11+0.05 1.55 3.2£0.45
234 1.08+0.17 | 0.42+0.01 0+0 1.50 3.0+0.31
241 0.92+0.12 | 0.47+0.02 |0.61+0.04 2.00 6.2+0.01
245 1.12+0.17 0.07+0 0+0 1.19 2.5+£0.04
248 0.81+0.08 | 0.14+0.02 |0.18+0.04 1.13 1.4+0.04
281 1.77+0.13 | 0.06+0.01 |0.27+0.01 2.10 1.8+0.02
283 1.67+0.34 0.26+0 0.45+0 2.38 0.23+0.05

Cizelge 4.7 incelendiginde, Egirdir lokasyonunda malik asitten sonra en fazla

bulunan asidin sitrik asit oldugu ve s6z konusu asidin degerlerinin %0-0.96 arasinda
degistigi gorilmektedir. Bu 6zellik bakimindan ‘Delbarestivale’ ¢esidinde bu deger
%0.25 iken ‘Kasel-37" cesidinde ise; %0.34 olarak belirlenmistir. Melez bireylerin
ortalama sitrik asit igeriginin ise %0.25 oldugu saptanmistir. Samsun lokasyonunda
sitrik asit degerlerinin %0-0.81 degerleri arasinda degistigi gortlmektedir (Cizelge
4.8). Bu ozellik bakimindan ‘Delbarestivale’ ¢esidinde bu deger %0.38 iken ‘Kasel-
37’ cesidinde ise; %0.17 olarak belirlenmistir. Melez bireylerin ortalama sitrik asit
iceriginin ise %0.23 oldugu saptanmistir. Her iki lokasyon karsilastirildiginda sitrik
asit icerikleri bakimindan farklarin az oldugu ve s6z konusu asidin ekolojik
kosullardan etkilenmedigi acikca gortlmektedir. Malatya lokasyonunda ise; sitrik
asit degerlerinin %0-0.76 arasinda degistigi gorulmektedir (Cizelge 4.9).

Cizelge 4.7 incelendiginde, Egirdir lokasyonunda sussunik asit degerlerinin

%0.2-0.13 arasinda degistigi gortlmektedir. Bu 6zellik bakimindan ‘Delbarestivale’
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cesidinde bu deger %0.08 iken ‘Kasel-37" gesidinde ise; %0.05 olarak belirlenmistir.
Melez bireylerin ortalama sussunik asit igeriginin ise %0.13 oldugu saptanmustir.
Samsun lokasyonunda  sussunik asit degerlerinin %0-0.39 degerleri arasinda
degistigi gorilmektedir (Cizelge 4.8). Bu 0zellik bakimindan ‘Delbarestivale’
cesidinde bu deger %0.07 iken “‘Kasel-37” gesidinde ise; %0.11 olarak belirlenmistir.
Melez bireylerin ortalama sussunik asit iceriginin ise %0.08 oldugu saptanmistir. Her
iki lokasyon karsilastirildiginda sussunik asit icerikleri bakimindan farklarin az
oldugu ve sb6z konusu asidin ekolojik kosullardan etkilenmedigi acikca
gorulmektedir. Malatya lokasyonunda ise sussunik asit degerlerinin %0.02-1.03
arasinda degistigi goriilmektedir (Cizelge 4.9).

Cizelge 4.7 incelendiginde, toplam asit iceriklerinin Egirdir lokasyonunda
%0.85-4.74 arasinda degistigi gorilmektedir. Bu 6zellik bakimindan ‘Delbarestivale’
cesidinde bu deger %2.13 iken “‘Kasel-37" ¢esidinde ise; %1.39 olarak belirlenmistir.
Melez bireylerin ortalama toplam asit iceriginin ise %2.01 oldugu saptanmstur.
Samsun lokasyonunda toplam asit degerlerinin %0.71-3.72 degerleri arasinda
degistigi gortlmektedir (Cizelge 4.8). Bu 0zellik bakimindan ‘Delbarestivale’
cesidinde bu deger %2.43 iken “‘Kasel-37’ ¢esidinde ise; %1.34 olarak belirlenmistir.
Melez bireylerin ortalama toplam asit igeriginin ise %2.63 oldugu saptanmistir. Her
iki lokasyon karsilastirildiginda toplam asit icerikleri bakimindan farklarin az oldugu
ve s0z konusu asidin ekolojik kosullardan etkilenmedigi agikca gorilmektedir.
Malatya lokasyonunda ise toplam asit degerlerinin %1.03-4.52 arasinda degistigi
belirlenmistir (Cizelge 4.9).

Eberhardt vd. (2000), elmalarda asitligin cesitten ceside degisiklik
gosterdigini ve bu degerin 100 g meyvede 0.1 g ile 6 g arasinda degisebildigini
saptamiglardir. Sturm vd. (2003), ‘Gala’ elma cesidinin Klonlar: ile ebeveynleri
arasinda meyvelerinin dis ve i¢ kalite Ozellikleri bakimindan farklar oldugunu,
elmalarda tatlilik ve asitligin direk olarak karbonhidrat ve organik asit bilesiklerinin
miktart ve orant ile ilgili oldugunu bildirmislerdir. Veberic ve Stampar (2005), 12
farkli elma gesidinin meyvelerinde asit iceriklerini HPLC teknigi ile belirlemisler ve
elmalarda en fazla bulunan asit bilesiginin malik asit oldugunu (%0.84)

bildirmislerdir. Vermeir vd. (2007), ‘Jonagold’, ‘Jonagored’ ve ‘Pink Lady’ elma
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cesitlerinin meyve sularinda HPLC teknigi ile malik asit icerigini sirasiyla 0.88 ve
1.01 g/L olarak belirlemislerdir. Onceki yillarda yapilan arastirma sonuclar:
degerlendirildiginde proje sonuglarina benzer sonuclar elde edildigi saptanmistir
(Hecke vd., 2006; Kafkas vd., 2009; 2010). Nitekim, bu arastirmada da benzer
sonuclar elde edilmistir. Meyvelerdeki asitlerin belirlenmesinde ¢ok farkl: teknikler
kullanilmakla birlikte son yillarda yapilan ¢aligmalarda HPLC tekniginin en fazla
guvenilir, hizli (10-20 dakika) ve dogru sonug veren bir teknik oldugu saptanmustir.
Malik ve sitrik asit miktarlarinin belirlenmesinde enzimatik metotlar kullaniimakta
ancak her bir asit ayri ayri tekniklerle belirlendigi igin uzun zaman almaktadir.
Ayrica, H'NMR spektrometrik yontemlerle pikler Gst iiste geldiginden kantitatif
olarak hesaplanamamaktadir. Campo vd. (2006) yaptiklar: calismada HPLC’ye gore
daha yogun emek isteyen H'NMR teknigi ile asitleri belirlemisler ve HPLC ile
benzer sonuglar elde etmiglerdir. Veberic vd. (2007), “Fuji” elma cesidinin
meyvelerinde HPLC teknigi ile malik asit (%0.7), fumarik (%0.14) ve sikimik asidi
(%0.45) belirlemislerdir. Wu vd (2007), 8 ticari elma ¢esidinin (‘Granny Smith’,
‘Delicious’, ‘Golden Delicious’, ‘Ralls’, ‘Fuji’, ‘Gala’, ‘QinGuan’ ve ‘Orin’)
meyvelerinde HPLC teknigi ile tartarik, kuinik, malik, sikimik, sitrik ve sussinik
asitleri belirlemisler ve belirlenen asitler igerisinde tiim ¢esitlerde malik asidin baskin
oldugu (%0.46) ve en yiiksek malik asit degerinin ‘Granny Smith’ elma ¢esidinde
oldugunu bildirmislerdir.

Cizelge 4.7 incelendiginde, Egirdir lokasyonunda L-askorbik asit degerlerinin
100 g meyvede 0.6-22.4 mg arasinda degistigi gortilmektedir. Bu 6zellik bakimindan
‘Delbarestivale’ ¢esidinde bu deger 3.7 mg/100g iken ‘Kasel-37’ cesidinde ise; 4.2
mg/100 g olarak belirlenmistir. Melez bireylerin ortalama L-askorbik asit igeriginin
ise 3.32 mg/100g oldugu saptanmistir. Samsun lokasyonunda L-askorbik asit
degerlerinin %0.7-9.7 degerleri arasinda degistigi gorilmektedir (Cizelge 4.8). Bu
Ozellik bakimindan ‘Delbarestivale’ cesidinde bu deger %2.0 iken ‘Kasel-37°
cesidinde ise; %5.0 olarak belirlenmistir. Melez bireylerin ortalama L-askorbik asit
iceriginin ise %2.36 oldugu saptanmistir. Malatya lokasyonunda ise; L-askorbik asit
degerlerinin %0.23-7.80 arasinda degistigi gorulmektedir (Cizelge 4.9).
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Li vd. (2008), askorbik asit miktarinin elmalarda 6teki meyvelere gore daha
distik miktarlarda bulundugunu bildirmisler ve 0Onceki yilarda yapilan arastirma
sonuclarina gore askorbik asit iceriginin meyve kabugunda, meyve etinde, gines
goren ve gormeyen meyve dokularinda konsantrasyonun degisiklik gosterdigini
belirtmiglerdir. Chen vd (2004), ‘Gala’ elma ¢esidinin meyvelerinin giines goren ve
gblgede olgunlasan bdlgelerine gore daha yuksek askorbik asit icerigine sahip
oldugunu bildirmislerdir. Eberthard vd. (2000), elmalarda askorbik asidin
bulundugunu ve s6z konusu asidin toplam antioksidan aktivitesinin 6zellikle fenolik
bilesiklerin etkisiyle %0.4’ten daha az bir kismini olusturdugunu bildirmislerdir.
Ayni aragtiricilar, elmalarda C vitamini igeriklerinin az, orta ve yiiksek olmak Uzere
cesitlendirmislerdir. 100 g meyvede 5 mg’dan daha az C vitamini iceren elma
cesitleri distk, 100 g’da 5-15 mg arasinda degisen C vitamini igeren cgesitler orta ve
100 g’da 15 mg’dan daha fazla C vitamini igeren gesitler ise yiksek C vitamini
iceren cesitler olarak belirlenmistir. Bu arastirma sonuglar degerlendirildiginde elma
genotiplerinin bu 6zellik bakimindan diustk L-askorbik asit icerdikleri belirlenmistir,
Bu durumun en énemli nedeninin anne ve babanin C vitamini iceriklerinin dusik
olmasindan kaynaklandig: distinilmektedir.

Meyvelerde tat olusumunda seker/asit dengesi biyik énem arz etmektedir.
Seker ve asit bilesiklerinin kalitatif ve kantitatif olarak belirlenmesi; meyvenin genel
kalitesi, tazeligi, olgunlugu, depolanabilirligi ve islemeye uygun olup olmamasi gibi
bircok Ozellik hakkinda bilgi sahibi olunmasini saglamaktadir. Bazi istisnalar
durumunda toplam asit ve toplam sekerlerin belirlenmesinde yanlis sonuglar
alinabilmektedir. Son yillarda gelistirilen UFLC ve HPLC gibi kromatografik
tekniklerle sekerler, karboksilik asitler ve aminoasitlerin kalitatif ve kantitatif olarak
belirlenmesi mumkindir (Fuzfai vd., 2004). Elmalarda tadi, aroma bilesiklerinin
komposizyonu ile burukluk ve renk gibi fenolik bilesiklerin etkiledigi ve s6z konusu
bilesiklerin konsantrasyonunun, ceside, olgunluk derecesine, besin igerigine gore
degistigi bilinmektedir (Wu vd., 2007). ElIma meyvelerinde seker asit miktarlari
genotipten genotipe degismekle birlikte, toprak yapisi ve iklim kosullarindan da
etkilenmektedir. Nitekim bu arastirma sonuglari incelendiginde s6z konusu 6zellikler
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bakimindan farkl: ekolojilerde yetistirilen elma genotiplerinin meyvelerinde farkl

sonuclar alinmustur.

4.5. Ebeveyn ve F1 Bitkilerin Meyvelerinde 2013 Yilh Renk Olctim Degerleri

2013 yilinda Egirdir, Samsun ve Malatya lokasyonlarinda F1 populasyonu ve
ebeveynlerinin meyvelerinde belirlenen renk ile ilgili bulgular sirasiyla Cizelge 4.10,
4.11 ve 4.12°de verilmistir. L degeri meyvenin aciklik ve koyulugunu bir baska
deyisle parlakhigint sayisal olarak gosterir. L degeri dikey eksende agikliktan
koyuluga gidisi belirtirken; +a kirmiziliga, -a yesillige, +b sariliga, -b ise mavilige
gidisi gostermektedir (Gould, 1977). Chroma (C) degeri meyve renginin canliligim
ve mathigini sayisal olarak ifade eder ve hesaplamasinda a ve b degerleri kullanilir.

Egirdir lokasyonunda F1 populasyonunda meyve renk degerleri
incelendiginde, L degerlerinin 14.32-85.8, Hue degerinin ise; 22.3- 122.1 arasinda
degistigi ve ebeveynlerde ise bu degerlerin sirasiyla ‘Kasel-37° cesidinde 54.5 ve
52.3; ‘Delbarestivale’ cesidinde ise 55.6 ve 56.6 oldugu ve s6z konusu Ozellikler
bakimindan hemen hemen yakin degerler elde edildigi ve renk bakimindan ise
populasyonun genis bir acilim gdstermedigi saptanmistir. Meyve rengi elma satin
alirken tlketicilerin direk etkilendikleri bir dzelliktir. Henriquez vd (2010), 5 farkh
elma cesidinde (‘Fuji’, ‘Granny Smith’, ‘Pink Lady’, ‘Red Delicious’ ve ‘Royal
Gala’) meyve kabuk rengi ve meyve eti renginin gesitlere gore farklilik gosterdigini
ve bu farklarin istatstiksel olarak 6nemli oldugunu bildirmislerdir. ‘Red Delicious’
elma cesidinde meyve kabuk renginin koyu oldugu dolayisiyla daha distk L, b ve
Hue ve daha yiiksek a degerine sahip oldugu, ‘Pink Lady’ cesidinde ise; meyve
kabuk renginin daha acik ve pembe renkte oldugu bu nedenle L, b degerleri orta, a
degerleri yiksek ve daha disik Hue degerleri elde edilmistir. Ayni arastiricilar,
kabukta kirmizi ve yesil rengin birlikte hakim oldugu ‘Fuji’ elma cesidinde L, a, b ve
Hue degerlerinin ne ¢ok yiksek ne de cok distk oldugunu bildirmiglerdir. Agik
meyve rengine sahip hemen hemen sari renkte meyve kabuki rengine sahip olan
‘Royal Gala’ elma cesidinde ise; L, a, b, ve Hue degerleri ‘Fuji’ cesidi ile benzer

bulunmustur. Meyve kabuk rengi yesil olan ‘Granny Smith’ elma cesidinde ise; L, b
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ve Hue degerleri yuksek olup, a degeri negatif bulunmustur. Bu arastirma sonugclar
renk degerleri bakimindan degerlendirildiginde, L, a, b, ¢ ve Hue degerleri
bakimindan F1 bitkilerin ebeveynlere benzerlik gosterdigi soylenebilir. Nitekim,
ebeveynlerden s6z konusu Ozellikler bakimindan hemen hemen birbirine yakin
degerler elde edilmistir. Egirdir ve Samsun lokasyonlar: karsilastirildiginda ise; L, b
ve C degerlerinin her iki ebeveynde Samsun lokasynunda daha yiiksek, a degerinin
‘Delbarestivale’ cesidinde Samsun lokasyonunda daha yiksek ancak ‘Kasel-37’
cesidinde daha dusuk; Hue degerlerinin ise; ‘Delbarestivale’ c¢esidinde Samsun
lokasyonunda daha dusik, ‘Kasel-37° cesidinde ise daha yiksek oldugu
belirlenmistir. Hue degerlerine gore, ‘Delbarestivale’ ¢esidinin *‘Kasel-37" cesidine
gore nispeten daha koyu renk o6zelligine sahip oldugu ve Samsun lokasyonunda
kirmizi renklenmenin daha iyi oldugu bu 6zellik bakimindan ‘Kasel-37° ¢esidinin
Egirdir lokasyonunda Samsun lokasyonuna gore daha iyi renklendigi belirlenmistir.
Veberic vd. (2007) “Fuji’ elma cesidinin Klonlarinda bile 6zellikle renk ve oteki
kalite bilesenlerinde farkl: iklim kosullarinda yetistirildiginde farkliliklar oldugunu

bildirmislerdir.
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Cizelge 4.10. 2013 yilinda Egirdir lokasyonunda ‘Kasel-37” x ‘Delbarestivale’ F1

populasyonunun meyvelerinde belirlenen renk  degerleri
Ebeveynler ve F1 Bireyler L* a* b* C* h

‘Delbarestivale’ 54.5+2.72 |25.2+1.06 | 32.5+0.41 |41.9+3.22| 52.3+2.07
‘Kasel-37’ 55.6+3.78 |21.1+2.49| 32.0+0.86 |42.5+2.95| 56.6+2.53
4 59.2+3.49 |17.4+2.23| 36.7+£0.98 | 45.0£3.07 | 65.0+2.66

7 76.8+1.43 | 5.7+0.46 |55.40+£1.86 |55.4+1.45| 84.5+1.47

10 66.0+3.84 | 25.9+1.6 | 31.1+0.34 |42.6+2.27 | 52.2+2.81

14 57.8+2.86 |23.4+1.49| 36.8£1.01 |48.1+4.81| 57.6+2.39

15 63.4+3.16 | 22+1.34 | 33.2+0.75 |42.9+1.02 | 56.3+2.47

16 54.8+2.70 |27.4+1.81| 51.241.01 |59.3+2.71| 58.6+2.59

17 58.2+4.83 |21.9+1.48| 28.3£1.42 |39.5+1.32 | 62.4+2.08

18 76.6+1.26 | 8.3+1.13 | 36.8+0.41 | 38.8+1.43| 77.1+1.08

19 64.7+1.16 | 25.5+£1.87 | 29.1+0.22 |41.3+2.52 | 50.4+1.49

23 49.0+£1.55 |33.5+£1.74 | 27.4+0.48 |45.7+2.29| 40.9+2.11

25 64.3+1.66 |19.1+1.96 | 38.0£1.56 |44.3+0.99 | 63.2+1.81

28 49.6+1.81 |32.6+£3.95| 25.1+0.79 |41.4+2.47| 37.7£2.15

29 47.1+1.19 |39.8+1.42| 32.8+0.67 |53.7+6.76 | 41.4+3.98

30 80.7+2.52 | 3.1+1.29 | 46.4+0.37 |47.0+1.54| 85.5+1.47

31 46.3+ 2.79 | 30.4+1.44 | 28.2+0.15 | 43.8+2.94 | 44.3+1.99

32 53.5+1.54 |30.1+1.73 | 32.2+0.56 |46.8+2.91| 48.4+1.89

35 47.2+2.71 | 38.5+£1.68 | 24.8+0.61 |45.8+0.82| 32.7£1.85

38 31.9+2.72 129.6+£2.87 | 12.241.24 | 32+3.41 | 22.3+2.36

39 50.8+2.61 | 24+1.17 | 24.4+1.06 |38.2+2.78 | 46.2+1.99

41 74.8+4.59 | -0.6+£1.58 | 43.8+1.38 |43.9+4.32 | 88.9+3.08

43 56.1+3.68 |26.0+1.82| 27.9£1.09 |42.5+3.08 | 47.8+2.49

44 55.0+£3.19 [29.5+1.39| 33.4£1.07 |49.0£3.67 | 48.3+2.98

45 64.2+3.22 |18.7+1.11 | 40.0+0.46 |45.1+3.66 | 64.4+2.19

46 70.4+3.40 |19.7£1.91 | 44.7£1.89 |51.5+2.13| 65.5+2.19
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4. BULGULAR VE TARTISMA Murat AYDIN
Ebeveynler ve F1 Bireyler L* a* b* Cc* h
48 77.5£2.41 | 2.5+0.59 | 54.7£1.39 |54.9+3.61| 87.5+2.13
50 76.0+2.78 | 9.1+1.16 | 45.7+0.49 | 47+1.31 | 78.9+1.29
52 61.0+£2.91 [29.3+1.90| 30.2+1.29 |46.1+4.41| 48.0+3.14
56 42.2+2.07 |455+£1.17 | 21.7+£1.94 |50.4+1.82 | 25.4+1.68
57 64.0+1.22 |20.9+1.63 | 34.2+1.32 |44.4+3.83 | 58.5+2.45
58 58.2+1.14 |27.6+£1.05| 37.4+£1.95 |47.6+3.31| 54.0+2.19
63 55.4+2.91 | 29+1.85 | 26.9+0.51 |42.6+4.96 | 43.5+2.97
64 77.4+3.64 | 3.3+0.45 | 46.3£1.08 |46.9+1.57 | 85.8+2.28
67 48.4+1.10 | 31.3+0.96 | 24.4+0.16 |40.9+2.64 | 38.3+1.82
72 55.5+1.65 [26.9+1.63 | 31.4+1.18 | 44+1.23 | 47.7+1.43
75 48.4+0.87 |31.8+0.69 | 25.3+1.53 |40.9+2.79| 38.7+1.44
77 77.6+£1.97 | 5.5+£0.74 | 54.9£0.26 |55.2+1.90 | 84.6+1.03
81 71.3+1.88 | -2.3+1.28 | 54.1+1.97 |56.1+2.94| 91.5+1.87
87 54.4+0.39 |36.3+2.04 | 18.1+0.96 |43.2+2.73|122.1+1.37
88 54.5+1.01 |28.7+£1.52 | 29.4+0.44 |43.3+3.05| 46.6+1.99
89 49.8+1.62 |20.2+1.64 | 26.2+1.58 |36.9+3.29 | 50.4+2.18
90 59.2+1.77 |25.1+1.70 | 33.9£0.54 | 44+3.23 | 53.7+1.66
91 54.9+1.02 |37.3+3.39| 34.3£0.70 |51.5+3.61| 43.0+1.66
93 71.6+1.54 |13.3+1.86 | 40.3+0.47 |45.6+3.01| 71.2+2.03
95 79.2+3.01 | 4.5£1.91 | 49.5+0.91 |50.3+2.59 | 83.9+1.77
98 62.8+1.76 | 16+1.43 | 38.7£1.03 |45.4+1.69| 75.9+1.51
102 73.9+2.27 | 7.0£0.94 | 43.4+0.95 |45.0£1.19| 79.8+1.54
104 66.7+0.89 |19.6+0.88 | 38+1.23 |44.5+2.17| 61.2+1.45
106 66+£1.83 | 14+1.49 | 31.1+0.42 | 38.2+4.07 | 66.3+2.62
107 50.3+1.26 [33.8+2.71| 33.4£1.73 |49.1+1.72| 41.0+£1.95
109 46.6+£1.02 | 37.9+£1.66 | 30.3+0.91 |51.4+2.47 | 40.6+1.96
110 43.1+0.41 |35.2+1.82| 19.9+0.51 |40.7+4.89 | 29.1+2.08
111 65.4+0.73 |12.3+1.79| 39.5+2.05 |43.5+3.79 | 72.6+2.67
112 75.9+1.59 | 6.3+1.77 | 40.5+0.85 |42.2+3.82| 80.6+2.29
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4. BULGULAR VE TARTISMA Murat AYDIN
Ebeveynler ve F1 Bireyler L* a* b* Cc* h
113 51.4+2.99 | -0.2+0.04 | 37.9£1.85 |38.1+2.85| 88.5+3.37
114 49.5+1.05 | 37.7£1.13| 23.4+0.49 |44.8+1.66 | 32.5+1.39
116 50.3+1.43 |34.4+1.29| 28.1+1.41 |45.7+2.47| 38.4+1.79
119 47.2+0.33 | 37.6+£0.19 | 23.1+0.82 |44.2+1.85| 31.5+0.83
120 56.7+1.88 [29.0+1.32| 29.7+£1.06 |44.7£3.17 | 46.7+2.04
122 58.7+£1.45 |24.2+1.05| 30.7£0.43 |40.8+4.34| 52.1+2.61
125 75.5+1.88 | 6.6+£0.74 | 58.7£1.96 |59.2+4.55| 83.9+2.94
126 59.1+2.45 |27.1+1.66 | 32.2+0.78 | 45+2.78 | 50.9+2.03
127 74.3+0.42 | -0.1+0.08 | 50.4+1.18 |50.6+4.29 | 90.4+2.83
129 80.3+4.61 | 2.6+0.09 | 49.2+0.93 |49.2+2.96 | 87.0+1.98
130 58.6+2.19 |35.8+0.94 | 31.3+0.34 |48.2+2.51| 41.3+1.82
136 51.0+£2.85 |33.5+£2.98 | 24.7+0.52 |42.6+5.09 | 36.6+2.53
139 67.4+3.59 | 9.8+1.92 | 36.5+0.57 |40.5+3.42| 73.8+2.93
140 55.5+1.63 |23.2+1.09 | 30.2+0.85 |42.6+4.75| 52.2+2.53
141 85.8+4.47 | 1.6+£0.59 | 38.6+0.33 |38.7£1.34 | 87.7+1.84
142 62.9+1.97 |31.7+2.26 | 30.3£0.23 |46.7+1.11| 46.4+1.06
143 61.7+0.14 | 26.2+0.98 | 31.4+0.25 |41.4+2.46| 50.7+0.93
144 62.4+1.25 |24.7+1.63 | 31.5+0.16 |43.6+3.03| 52.4+1.79
145 51.5+2.56 [41.0+1.83| 24.7+0.26 |47.9+1.08 | 31.1+1.92
146 65.7+1.16 | -1.2+0.41 | 50.0+2.81 | 50.0+0.8 | 91.4+2.09
148 53.4+0.19 |39.2+0.41 | 24.4+1.03 |46.5+3.92 | 32.2+2.19
149 61.0+1.53 |23.6+£1.02 | 32.4+0.43 |45.0+4.53 | 55.4+2.75
150 64.9+2.45 |27.2+1.41 | 32.4+2.44 |44.3+2.84| 49.8+2.23
151 42.0+0.81 |44.1+1.32| 25.5+0.46 |51.0+0.16| 30.1+1.05
153 80.3+3.46 | 6.6+£0.12 | 51.3+0.22 |51.9+0.92 | 82.5+2.94
154 67.7£0.43 |12.8+1.28 | 39.6+0.97 |44.6+0.17| 70.9+0.87
155 77.524.76 | 9.4+0.23 | 54.6+2.83 |55.6+4.68 | 80.7+3.89
156 55.89+0.98 | 23.0+2.37| 36+1.78 |48.2+0.33| 60.1+1.86
158 81.9+4.64 | 6.8+1.76 | 48.7£1.55 |49.9+0.49 | 82.3+3.19
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4. BULGULAR VE TARTISMA Murat AYDIN
Ebeveynler ve F1 Bireyler L* a* b* Cc* h
159 64.2+2.94 |23.7£1.52 | 33.4+1.39 |43.4+2.94| 54.0+2.48
160 49.8+1.98 |24.6+£1.61| 27.6+1.92 |40.6+0.49 | 45.7+1.53
161 55.6+1.04 |19.6+£1.04 | 28.3£1.16 |39.5+0.50 | 54.6+1.65
164 60.4+1.18 |19.9+1.24 | 39.2+1.01 |46.4+1.17| 61.7+1.77
166 72.4+0.59 | 6.5+1.31 | 37.8+0.29 |40.0+0.47 | 78.9+0.69
167 66.5+1.02 |21.7£1.91| 30.5+0.89 |40.4+0.13| 57.4+1.29
169 76.0+1.17 | -0.4+0.22 | 48.4+0.23 |48.5+0.21 | 90.3+0.92
177 14.32+1.33|23.3£2.01 | 13.2+0.08 | 6.3+0.09 | 31.4+1.51
179 80.1+2.65 | 4.2+1.74 | 48.5+0.94 |50.0+1.49 | 85.6+1.62
183 59.5+1.46 |23.9+1.64 | 31.3+0.93 |41.6+0.51| 53.2+1.25
184 71.7+¢1.75 |17.4+1.17 | 30.3£1.24 | 38.6+0.06 | 62.9+1.07
187 81.7+3.85 | 1.6+0.41 | 40.7+£0.48 |40.9+0.67 | 87.9+2.14
188 63.6+2.31 |14.6+£0.22 | 38.5+1.76 |42.2+1.19| 68.6+1.61
190 54.2+1.33 |29.7£1.54 | 30.4+1.12 |45.5+1.19| 46.4+1.52
192 55.1+1.92 |25.5+1.80| 33.2£1.61 |46.2+0.36 | 52.7+1.79
197 56.9+1.43 |30.7+£1.66 | 32.2+1.32 |45.9+0.41| 46.3+1.07
198 60.1+1.73 |28.5+£1.72 | 31.9£1.65 |44.7+0.86 | 49.0+1.72
199 59.7+0.96 |22.5+0.23 | 27.5£1.04 |35.7+0.07 | 50.7+0.85
201 62.7+1.92 |20.8+2.06 | 39.5+1.58 |48.9+0.53 | 63.5+2.58
202 61.8+2.29 |19.3+1.16 | 33.5+1.12 |40.6+0.99 | 59.8+1.36
203 53.3+1.31 |31.4+1.69| 35.4+0.34 |48.7+0.32| 48.9+1.19
204 78.3+1.18 |30.6+£0.05| 53.5+1.62 |53.8+0.88 | 87.1+1.01
205 58.8+1.75 |23.6+£2.01| 37.3+0.71 |47.5+0.39 | 58.5+1.76
206 74.0+£1.61 | 4.3+0.51 | 46+0.74 |46.7+0.25| 84.3+1.05
212 80.4+1.15 | -1.8+0.08 | 46.6+0.64 |46.7+0.72| 92.3+0.87
213 59.5+1.99 |31.8+1.32| 33.4+1.18 |47.2+0.65| 48.0+1.65
214 66.0+1.69 | 6.6£1.86 | 40.0+0.87 |42.9+0.21| 81.3+1.19
215 66.5+0.54 |16.8+1.36 | 39.7+0.83 |45.1+0.88 | 67.0+0.86
216 58.8+1.92 |23.3+1.84| 34.4+0.47 |44.9+£1.31| 57.3x1.24
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4. BULGULAR VE TARTISMA Murat AYDIN
Ebeveynler ve F1 Bireyler L* a* b* Cc* h
218 75.2+0.61 | 7.8+1.54 | 38.3£1.45 |40.1+1.43| 83.4+1.35
219 46.3+1.66 |34.3+3.17 | 22.4+1.43 |41.3+0.47 | 33.6+2.59
221 47.3+1.35 |41.5+0.44 | 25.4+0.65 |48.8+0.35| 31.3+0.55
223 54.8+1.37 |26.3+0.08 | 31.1+0.91 |41.6+0.37 | 50.4+0.89
224 74.7+1.39 | -3.7+£0.07 | 53.6+0.97 |53.8+£0.91| 94.0+1.17
225 58.9+1.07 |14.5+£1.08 | 38.2+0.77 |44.7+0.39 | 67.9+1.03
226 54.9+1.71 |29.4+1.97 | 27.4+0.41 |42.0+0.39 | 47.2+1.52
228 57.2+0.32 | 33+1.12 | 31.4+0.06 |46.2+0.66 | 44.4+0.67
232 63.2+1.15 [19.9+1.99| 39.3+0.73 |47.4+1.23 | 63.5+1.36
233 56.4+1.81 | 26.3+1.55| 43.1+0.85 |53.9+1.12| 59.2+1.43
234 57.1+1.69 |25.6£1.90| 30.3£1.15 |44.2+0.09| 51.1+1.83
235 53.1+0.97 |37.4+£1.55| 25.7+0.38 |45.8+0.25| 35.2+0.82
236 54.2+1.85 |34.6+£1.98 | 27.7+0.19 |45.4+0.28 | 40.4+1.08
237 74.6+1.32 | -1.5+0.13 | 49.1+0.58 |49.3+0.53 | 91.8+2.03
238 68.8+2.44 |14.0+0.83 | 46.1+0.36 |50.0+0.45| 72.4+1.39
239 80.0+3.21 | 6.4+0.49 | 51.7+0.37 |52.2+0.63 | 83.1+2.73
240 66.7+1.21 |11.8+1.07 | 53.2+1.51 |57.0+1.58 | 78.5+1.58
241 70.8+£3.01 |14.2+0.82| 39.84+0.13 |43.2+1.96| 70.1+1.97
243 46.9+4.37 |17.5+£1.05| 38.1+1.48 |45.2+1.85| 65.6+2.90
245 68.2+1.18 |14.8+1.46 | 37.4+0.33 |42.9+0.21| 67.6+1.69
248 61.1+2.43 |24.4+1.09 | 32.2+0.79 |43.1+0.46| 52.7+2.33
249 65.7+2.63 | 20.0+0.66 | 35.7+0.43 |41.9+0.33 | 61.0+1.87
252 51.2+1.48 |35.9+1.02 | 27.2+0.71 |45.4+0.74 | 37.4+0.99
253 481.2+1.19|34.9+0.82 | 28.2+0.53 |43.9+0.52 | 37.9+0.86
254 68.4+1.26 |19.9+1.45| 34.2+2.89 |42.2+0.68 | 60.1+2.43
255 55.4+3.69 |29.3+1.75| 25.6+1.13 |39.8+2.55| 43.4+2.65
258 68.1+3.97 | 7.1+0.56 | 41+0.83 |43.5+0.36| 79.2+2.76
260 74.7+1.23 |10.6+£1.87 | 45.2+0.32 |47.8+0.74 | 76.8+1.49
261 58.2+1.73 |23.9+1.81 | 32.9+0.58 |45.5+0.44 | 54.7+1.53
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4. BULGULAR VE TARTISMA Murat AYDIN
Ebeveynler ve F1 Bireyler L* a* b* Cc* h
262 66.1+1.49 | 15.6£1.06 | 34.2+2.62 |40.6+0.39| 64.6+1.64
264 75.8+2.57 | 5.8+0.77 | 40.7+£1.68 |41.5+0.98 | 81.7£2.39
265 71.4+£1.47 [10.6£1.12| 38.0+£1.74 |40.7£1.17 | 77.2£2.54
266 71.7£2.41 | 0.8+1.66 | 45.5+0.16 |46.4+0.28 | 88.1+1.47
267 55.2+1.97 |30.8£1.47 | 31.4+1.21 |46.5+£0.84 | 45.9£1.25
268 77.9+3.58 | 0.7+0.01 | 49.6+1.38 [49.8+0.45| 89.3+2.61
269 48.5+£1.59 |29.3+1.64 | 24.9+0.83 [41.0+£0.74 | 41.4£1.09
270 48.4+0.74 |40.5£1.58 | 24.5+1.26 |47.4+1.29| 31.0£1.03
271 58.7+1.84 |29.7£1.90 | 30.6+1.47 |44.3+0.86| 47.6+1.28
274 60.4+1.78 | 28.8£1.96 | 29.1+1.57 |44.5+£0.97 | 46.6+£1.51
275 81.8+0.18 | 4.7+0.35 | 50.4+2.66 |50.7+£0.69| 84.9+1.71
276 80.1+2.98 | 1.9+0.36 | 46.3+3.07 [46.6+£0.19| 88.1+2.51
277 81.5+3.96 | 5.9+0.75 | 50.9+1.28 |51.3+0.64 | 83.7+£2.68
278 54.8+0.79 |32.0£0.88 | 26.7+0.43 [42.0+0.49 | 40.3£0.56
281 60.3+1.65 | 23.6+£1.39 | 35.0+1.05 [47.5+0.95| 57.3+0.87
282 77.7£1.79 | 4.4+1.04 | 46.8+2.05 [48.2+0.91| 84.1+£1.49
283 61.6+1.14 |22.5+1.82 | 30.5+1.96 |43.3+£0.45| 54.1+0.89
284 51.7+1.33 |32.74£0.16 | 25.5+1.21 [41.9+0.17 | 38.2+0.89
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4. BULGULAR VE TARTISMA

Murat AYDIN

Cizelge 4.11. 2013 yilinda Samsun lokasyonunda ‘Kasel-37’ x ‘Delbarestivale’ F1
populasyonunun meyvelerinde belirlenen renk degerleri

Ebeveynler ve F1 Bireyler L* a* b* Cc* h

‘Delbarestivale’ 57.6+£3.81 | 30.8+2.09 |33.3+1.66 | 48.1+2.72 | 47.6+2.97
‘Kasel-37’ 60.6+4.26 | 14.4+1.24 |37.5+0.24| 44.1+2.19 | 68.3%£2.59
10 78.2+3.15 | 9.6+2.24 [49.1+1.85| 50.0£1.79 | 79.0+£2.65

14 63.2+5.36 | 8.6+1.93 |45.3+1.98| 47.2+2.51 | 77.8+4.15

15 60.7+5.32 | 38.3+2.12 |34.4+2.21| 52.0+1.87 | 42.6£3.75

16 69.7+5.89 | 14.9+1.72 |52.0+1.42| 55.1+2.81 | 73.6%£4.02

17 65.3+4.26 | 13.2+1.83 |46.9+0.85| 49.9+1.32 | 73.2+2.99

18 65.2+4.78 | 31.8+1.89 |29.2+2.01| 43.2+2.65 | 42.6+£2.93

19 61.9+6.78 | 38.1+3.06 | 37.6+1.3 | 54.4+2.77 | 44.2+5.69

23 55.9+1.32 | 26.6+2.99 |35.6+£2.87 | 46.0£1.55 | 51.9+1.49

25 50.9+2.48 | 33.8+2.76 |29.5+1.61 | 46.4+2.25 | 39.9+2.08

28 48.9+1.51 | 33.6+£3.55 |27.1+0.89 | 40.9+2.19 | 36.7+2.10

29 46.3+1.12 | 38.8+1.32 | 31.8+0.53 | 52.9+5.06 | 40.4+2.90

31 43.3+5.95 | 40.0+£2.32 |23.7+4.83 | 46.7+2.34 | 30.5+3.91

32 67.614.64 | 20.1+0.98 | 53+2.46 | 57.2+2.04 | 69.4+£3.17

35 46.8+1.79 | 39.5+£1.65 |29.8+0.61 | 46.6+0.78 | 33.5+1.04

38 30.6+0.72 | 28.6+2.07 |15.2+1.03| 33.1+3.21 | 24.1+1.96

39 56.4+3.7 | 27.8+£1.33 |29.945.72 | 42.1+2.17 | 47.9+3.53

41 78.6+1.87 | -2.8+0.19 |47.2+3.62| 47.3£3.77 | 93.3£3.17

42 65.5+5.98 | 20.9+0.91 |39.2+2.69| 44.7+3.32 | 62.2+3.89

44 56.0+4.11 | 28.5+1.09 | 34.4+1.01| 48.0£2.29 | 47.3£2.13

45 67.2+5.92 | 17.0+£1.35 [43.6£2.09| 48.3£2.79 | 68.1+3.31

46 69.7+4.00 | 18.9+0.91 |43.9+1.29| 51.2+1.13 | 64.5%£1.19

48 73.1+4.99 | 4.3+0.82 |51.4+1.48| 52.2+2.72 | 85.6+3.38

50 75.9+1.78 [13.21+1.06 |44.7+0.69 | 48.12+0.69 | 73.9+£1.35

52 66.0+4.21 | 29.4+1.33 |41.6+2.51| 53.1+2.94 | 55.6+£3.34

56 45.616.21 | 43.9+£3.49 |24.9£1.94 | 50.5+2.09 | 29.4+4.46

57 60.8+2.71 | 27.6+1.16 |40.3+2.03| 51.1+2.05 | 55.8+2.82
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4. BULGULAR VE TARTISMA Murat AYDIN
Ebeveynler ve F1 Bireyler L* a* b* Cc* h

58 63.2+2.17 | 22.7+1.28 |38.3+2.75| 47.1+2.07 | 58.8+2.43
63 47.9+1.84 | 35.2£1.52 |25.74£1.95| 44.2+1.49 | 35.7+1.65
64 78.315.8 | 6.8+0.93 |43.1+1.19| 43.9£2.21 | 81.3+£3.64
67 49.7+£1.23 | 41.5+0.89 |29.4+0.17 | 42.9+2.39 | 41.3+1.22
68 62.4+4.32 | 24.5+1.32 [39.2+2.73| 47+1.02 | 58.5+2.73
72 64.2+1.2 | 15.8+1.41 |40.8£1.18| 46.2+2.79 | 68.6+1.89
75 55.6+3.58 | 28.2+2.56 |29.3+1.77| 40.9+2.37 | 46.1+2.79
77 79.8+2.29 | 3.6+0.38 |61.2+2.92| 61.3+1.04 | 86.7+2.07
81 72.3+x1.28 | -5.3+1.13 |54.1+1.97| 56.1+2.94 | 91.5+£1.17
87 57.5+0.58 | 34.9+1.11 |22.1+0.36 | 41.5+1.03 | 98.9£1.05
88 57.2+1.32 | 29.7+1.07 |32.4+0.84 | 43.3£1.08 | 46.7£1.12
91 62.7+£1.07 | 31.1+1.89 |36.7+2.27| 51+2.24 | 51.1+2.25
109 56.5+2.34 | 25.8+1.05 | 27.7£1.55| 42.1+2.59 | 49.5+2.39
110 56.8+2.62 | 20.0+1.36 |34.3+1.94| 41.2+1.72 | 59.1+1.92
112 67.0+4.54 | 16.3+1.72 |32.4+1.62| 37.5£1.08 | 63+2.67

120 47.7£3.96 | 36.2+0.61 | 25.6+2.64 | 45.3+0.68 | 35.4+2.95
125 66.4+2.01 | 18.6+2.34 |44.3+1.28| 50.7+£3.74 | 64.8+2.49
126 57.5+6.39 | 25.3+1.66 |34.1+1.56 | 45.4+2.44 | 52.2+3.76
127 75.7+£1.68 | 5.4+0.23 | 6.0+2.73 | 62.3+1.39 | 85.1+2.94
139 65.7+4.73 | 21.8+1.47 |33.0+1.42| 41.5+£1.76 | 56.4+2.07
140 445+3.76 | 26.6£1.51 |21.841.84 | 36.2+1.45 | 40.8+2.69
142 55.9+1.59 | 25.0+1.49 |27.2+1.19| 40.3+0.78 | 48.1+1.05
143 50.4+2.57 | 24.9+1.06 |30.3+1.42| 42.9+1.82 | 51.6+1.78
144 65.0+1.2 | 22.1+0.67 |37.3£2.87 | 44.1+1.35 | 58.7+1.78
145 53.2+1.87 | 42.0+£1.63 | 25.2+0.35| 45.9£1.13 | 32.5£1.57
149 58.2+1.31 | 25.3+1.51 |33.4+1.14| 45.3£1.84 | 53.7£1.07
151 57.3+2.67 | 37.1+1.53 |30.8+1.52| 49.2+2.02 | 40.1+1.88
153 73.4+4.82 | -0.7+0.08 |46.7+£3.57| 46.8+0.48 | 90.9+£2.62
154 67.8+0.33 | 13.5+1.05 |38.1+0.58 | 43.7+0.32 | 72.5+0.37
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156 43.4+3.22 | 28.4+1.96 |21.6+1.81| 36.4+1.65 | 38.7+2.35
157 58.1+1.06 | 12.9+1.01 |37.9+1.17| 42.845.41 | 70.7+2.82
158 78.7x2.42 | 8.9+0.39 |59.9+1.46| 60.6+2.71 | 81.7+£1.48
161 46.2+2.49 | 38.0+2.79 |24.1+1.76 | 45.3+1.97 | 31.5+2.14
166 47.1+£1.99 | 32.2+0.45 |22.3+0.82 | 40.0+1.74 | 34.5+1.88
177 14.02+£1.23| 26.3£2.01 |19.2+0.15| 7.3+0.12 | 32.4+1.31
179 77.0+£3.61 | 11.9+0.29 |50.1+3.77| 51.9+5.64 | 76.4+3.33
185 62.7+3.51 | 18.0+1.78 |30.4+1.61| 37.3+2.36 | 59.6+2.86
187 79.5+5.47 | 5.6+£0.89 |52.5+3.97| 52.9+1.31 | 84+3.99

188 36.0+2.61 | 34.2+1.56 |21.3+2.31| 40.5+0.68 | 32.4+1.57
191 63.7+5.39 | 14.3+1.32 |55.0+1.32| 55.9+2.21 | 73.1+3.02
198 57.8+1.89 | 40.4+0.37 |28.3+0.99| 49.7£0.97 | 35.3£1.21
199 49.2+1.53 | 36.8+0.36 |26.6+1.08 | 46.6+5.98 | 35.6+3.78
201 56.1+1.79 | 18.9+1.04 |34.9+1.69| 42.1+5.78 | 60.5%£3.99
203 64.3+0.52 | 25.7+1.45 |47.2+0.49| 53.8+1.78 | 61.8+0.89
204 79.7+£1.13 | 32.7+0.07 |54.7£1.02| 54.3+0.48 | 85.1+1.21
206 71.6+1.71 | -14.141.49 | 49.8+2.64 | 53.3+£6.25 | 104.6+3.45
214 62.3+1.44 | 15.7+£1.59 |36.4+1.05| 42.3£1.95 | 65.9+£1.65
216 61.3+1.74 | 19.7+1.73 |36.4+1.28| 45.2+2.66 | 61.8+2.91
218 77.2+0.33 | 17.2+1.31 |37.3+1.05| 43.1+1.03 | 85.4+£1.05
219 57.8+1.16 | 25.7+1.88 |31.6£1.58 | 43.7£3.42 | 50.7£2.55
220 58.8+1.57 | 27.9+1.79 | 30.9+2.07 | 45.1+3.24 | 48.2+2.64
221 60.8+5.34 | 19.1+1.12 |36.5+2.54 | 44.3+4.78 | 61.2+3.67
224 65.1+1.36 | 26.6+3.19 |36.9+1.38| 52.1+1.43 | 59.6+£2.65
226 62.7+£3.98 | 26.2+1.4 |42.3+1.06| 52.2+2.70 | 58.0£1.58
228 69.2+0.38 | 6.9+1.00 |38.0+1.05| 49.1+1.01 | 85.4+1.11
230 52.2+3.53 | 40.4+2.74 |26.6£1.36| 49+3.08 | 33.9+2.38
232 61.1+1.39 | 25.4+1.07 |32.3+0.75| 45+3.02 | 52.4+2.55
234 77.2+0.39 | 13.8+1.04 |43.1+1.05| 40.5+£1.03 | 81.9+1.01
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237 77.2+3.85 | 0.1+0.02 |50.3+£3.04 | 50.3+3.08 | 90.0£3.22
238 61.4+3.03 | 28.8+1.64 |35.5+£1.27 | 46.7+3.02 | 50.7£2.06
239 73.6£3.49 | 16.5£1.35 |58.8+2.67 | 61.3+5.47 | 74.5+£3.32
240 66.3+1.62 | 22.9+1.38 |31.5+1.21 | 41.6+5.69 | 56.6+2.14
241 57.7£5.01 | 31.4+1.05 |27.7£0.71 | 43.7+4.45 | 43.0+3.72
245 59.6+£3.85 | 24.5+1.90 |33.1+1.13 | 43.9+2.18 | 53.4+2.95
248 58.3+1.77 | 29.0+1.51 |34.74£0.33 | 47.3+5.02 | 51.1+3.15
249 57.1+£1.06 | 27.7£0.17 |34.4£1.41| 47.1+3.23 | 51.8+2.69
252 46.6+3.83 | 43.6+£1.05 |24.3+0.61 | 50.1+2.85 | 30.1+2.48
253 62.3+1.98 | 23.4+1.05 |32.1+£1.97 | 44.2+4.01 | 54.3+2.98
254 71.74554 | 14.9+1.38 |42.0£1.22 | 46.9+3.53 | 69.0+3.85
258 58.2+1.29 | 24.0+1.18 | 37.2+1.06 | 46.9+3.65 | 56.8+2.32
261 61.745.34 | 12.6+1.03 |38.9£1.01 | 43.5+2.91 | 58.0+2.26
262 50.3+£1.07 | 29.7+£1.48 | 33.7+0.83 | 45.8+2.61 | 49.1+1.02
267 71.6+2.34 | 8.4+1.40 |46.6+£1.02| 48.6+3.95 | 80.3+2.77
281 77.8+4.03 | 7.5£1.08 |47.9£3.32| 48.6+1.04 | 80.7+3.84
283 59.0£3.54 | 24.3£1.01 |31.9£1.07| 45+2.98 | 53.1+2.77
284 63.3+2.13 | 15.9+1.38 |32.0+0.42 | 41.9+2.14 | 64.0+2.05

88




4. BULGULAR VE TARTISMA Murat AYDIN

Cizelge 4.12. 2013 yilinda Malatya lokasyonunda ‘Kasel-37’ x ‘Delbarestivale’ F1
populasyonunun meyvelerinde belirlenen renk degerleri

F1 Bireyler L* a* b* Cc* h
16 67.7+4.89 | 18.9+1.52 56.0+1.32 | 54.1+1.81 | 75.6%£3.19
28 74.4+4.29 7.910.61 48.6+2.88 | 49.8+3.32 | 80.3+3.81
35 62.8+3.81 | 16.1+1.73 32.1+1.49 | 37.9+44.61 | 63.0£2.87
38 59.6+5.24 | 15.7+2.44 27.2+3.71 | 32.7+£2.41 | 59.3+3.16
44 81.4+4.09 | 12.5+1.42 4.31£0.39 3.2+0.39 10.5+2.55
47 73.2+4.7 13.6x£1.74 60.9+1.16 | 62.4+1.40 | 77.5%£2.43
49 59.745.09 | 24.9+1.02 55.0+1.02 | 52.1+1.81 | 75.6%6.02
50 76.3+5.37 -1.7+0.34 51.1+0.31 | 51.1+0.31 | 92.0+£1.89
52 71.745.09 | 34.9+1.02 | 53.02+1.32 | 56.1+1.81 | 76.6+3.19
56 62.7£3.06 | 30.0+1.97 38.3+1.48 | 51.5+1.02 | 52.4+2.62
67 68.7+3.89 | 24.9+1.72 53.0+£1.02 | 54.1+2.01 | 63.6%+4.02
72 77.54.74 7.6£2.21 41.742.53 | 42.5+2.39 | 79.6%+3.44
77 68.7+4.89 | 24.9+1.72 53.0£1.32 | 56.1+2.01 | 71.6%£3.02
81 74.2+3.14 | 17.2+2.32 38.4+0.31 | 45.2+3.71 | 67.2+2.23
87 76.0+5.97 7.2+£2.15 58.5+3.04 | 59.0+3.42 | 83.1+3.63
88 79.7+6.93 6.9+1.08 53.3+3.64 | 53.7x0.77 | 82.7+4.06
91 75.7#5.25 | 18.1+1.55 51.6+3.16 | 55.1+2.45 | 70.5%3.87
102 78.9+2.94 3.2+0.21 44.8+2.55 | 45.1+2.80 | 86.6%+2.85
106 73.0£4.19 | 16.4+1.07 39.2+2.57 | 43.3x1.27 | 67.6%£3.86
130 79.8+2.91 9.7£1.71 46.7£2.46 | 48.0+5.21 | 77.843.53
145 67.614.12 24.7+1.83 31.9+2.07 | 42.7£3.57 | 54.843.25
149 80.5+2.56 3.0£0.94 49.1+2.95 | 49.4+554 | 87.0+3.32
154 71.3+1.52 | 15.8+1.22 37.2¢2.39 | 40.5+1.33 | 66.9%£1.59
157 77.715.22 9.1+0.83 47.8+1.79 | 48.845.64 | 79.2+3.76
162 62.0+5.74 | 20.9+1.32 39.6+5.16 | 46.3+4.98 | 62.3+4.54
177 66.1+11.04 | 21.5+1.13 32.5+1.13 | 41.8+4.62 | 57.0+6.66
198 62.2+6.19 29.7+1.95 35.4+4.47 | 48.8+1.65 | 50.7+4.33
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F1 Bireyler L* a* b* Cc* h
199 47.6+£2.76 | 35.8+0.87 20.4+1.14 | 41.6+4.04 | 29.6+2.59
201 75.612.62 4.842.33 41.8+3.18 | 42.5+3.01 | 83.8+2.54
204 83.0+3.44 11.2+0.72 49.8+2.1 51.1+5.86 | 77.8+4.19
206 79.418.4 2.3+0.82 47.3+2.06 47.4+2.1 87.2+4.35
214 73.745.09 | 33.9+1.22 62.0+£1.02 | 59.1+1.86 | 74.6+£3.02
218 84.5+7.57 5.2+0.64 43.7£1.81 | 44.1+1.87 | 83.2+3.54
223 64.8+6.65 | 20.1+1.09 46.0£6.01 | 51.2+0.57 | 66.3+4.25
228 67.7£3.19 | 34.9+1.72 72.0+1.13 | 59.1+1.81 | 74.6+£3.02
232 77.4+2.48 | 16.1+0.46 47.3+1.06 | 54.3+2.84 | 75.0+1.89
234 73.7+£11.92 | 15.5+1.86 37.7£6.81 | 42.4+0.41 | 67.4+7.99
241 71.1+5.91 4.0+0.89 4154246 | 41.8+2.11 | 84.3+3.37
245 65.4+4.03 | 22.7+2.74 38.2+1.93 | 4554494 | 58.1+3.11
248 75.5+4.65 13.2+1.14 42.0£6.12 | 44.6x4.05 | 71.9+4.74
281 74.4+6.55 | 12.4+1.92 46.3+2.32 | 48.7+6.61 | 75.9+4.59
283 80.0+3.21 1.2+0.06 52.3+2.50 | 52.5+2.74 | 88.8+2.26
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4.6. Ebeveyn ve F1 Bitkilerin Meyvelerinde 2013 Yilh Aroma Bilesenleri

Meyvelerde lezzetin tathilik, tuzluluk, acilik ve eksilik bilesenlerinden
olustugu, meyve aromasinin da alkol, aldehit, karboksilik ester ve ketonlar gibi ¢cok
sayida ugucu aroma bilesiklerinin biraraya gelmesiyle olustugu bilinmektedir
(Defilippi vd., 2004). Bazi arastiricilar, elma aromasinin olusumunda ester, aldehit ve
alkoller gibi t¢ 6nemli kimyasal grubun oldugunu ve bu gruplar icerisinde ester
bilesiklerinin blyik 6neme sahip oldugunu belirtmislerdir (Song ve Bangerth, 1996;
Fellman, 2003).

Egirdir, Samsun ve Malatya lokasyonlarinda 2013 yilinda meyve veren F1
bireylerin meyvelerinde HS-SPME/GC/MS teknigi ile belirlenen aroma bilesikleri ile
ilgili bulgular Ek-2, Ek-3 ve Ek-4’de verilmistir. F1 bireyler ve ebeveynlerin
meyvelerinde aldehit (16), ester (15), asit (15), alkol (13), keton (5), terpen (3) ve
diger bilesikler (1) olmak tizere toplam 68 aroma bilesigi belirlenmistir. Ancak bu
bilesikler bazi F1 bireylerde bulunurken, bazi F1 bireylerde bulunmamis ve oranlar:
da bireyden bireye farklilik gostermistir. S6z konusu Ekteki Tablolar incelendiginde,
F1 bireylerin meyvelerinde asetaldehit, pentanal, hexanal, 3-hexenal, 4-pentenal,
heptanal, 2-hexenal, octanal, nonanal, 2,4 hexadienal, decanal, 2,5-
furancarboxaldehyde, 2-furancarboxaldehyde, benzaldehyde ve furfural aldehit
bilesikleri belirlenmistir. Egirdir lokasyonunda belirlenen aldehit bilesikleri arasinda
en fazla bulunan bilesigin 2-hexanal (2070.60 pg/L) oldugu ve bilesigin oraninin
‘Kasel-37’ cesidinde 533.60 pg/L, ‘Delbarestivale’ ¢esidinde ise; 70.90 pg/L oldugu
saptanmistir. S6z konusu lokasyonda 2-hexanal bilesigini hexanal bilesigi takip etmis
ve 7 no’lu F1 bireyde her iki bilesik (1259.70 pg/L; 2070.60 pg/L) en yiiksek
degerleri almistir. Samsun lokasyonunda ise; 42 no’lu F1 bireyde hexanal (9607.20
pg/L) bilesiginin 139 no’lu F1 bireyde 2-hexanal (3189.90 pg/L) bilesigine goére
daha yiksek oranlarda bulundugu saptanmistir. Malatya lokasyonunda ise 2-hexanal
bilesiginin 321.97 pg/L - 1479,50pg/L; hexanal bilesiginin ise 456.82 pg/L -
1184.80 pg/L arasinda degistigi belirlenmistir. En ylksek hexanal bilesigi 232 no’lu
F1 bireyde belirlenirken, en yiksek 2-hexanal bilesigi ise 157 no’lu F1 bireyde

belirlenmistir.
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Elma aromasinda blylk 6éneme sahip olan ester bilesiklerinden ketogluconic
metyl ester, acetic acid butyl ester, butanoic acid hexyl ester, propanoic acid
propylester, acetic acid hexyl ester, acetic acid pentyl ester, butanoic acid 2-methyl
ester, hexanoic acid hexyl ester, benzoic acid.hexyl ester, decanoic acid decyl ester,
butanoic acid ethyl ester, hexanoic acid hexyl ester, benzoic acid hexyl ester,
hexanoic acid hexyl ester, benzoic acid hexyl ester, decanoic acid decyl ester,
butanoic acid ethyl ester, propenoic acid, 2-propynyl ester, ethyl acetate, n-propyl
acetate ve 4-penten-2-ol acetate bilesikleri belirlenmistir. S6z konusu Tablolar (Ek-2,
Ek-3 ve Ek-4) incelendiginde, acetic acid butyl ester bilesiginin oransal olarak en
fazla bulunan ester bilesigi oldugu (274 no’lu F1 birey) ve bu bilesigin bazi F1
bireylerinde ebeveynlerinden daha yuksek oranlarda bulundugu saptanmistir. Ayrica,
ketogluconic metyl ester, propanoic acid propylester, benzoic acid hexyl ester, 2-
propenoic acid, 2-propynyl ester ve ethyl acetate bilesikleri ebeveynlerde
bulunmadg: halde F1 melez bitkilerinde belirlenmistir. Bu durum polijenik 6zellige
sahip ve ekolojik faktorler, olgunlasma zamani, yetistirme kosullar1 vb faktorlerden
etkilenen aroma kriterinin 6zelligi bu calisma ile de dogrulamigtir. Samsun
lokasyonunda belirlenen ester bilesikleri arasinda acetic acid butyl ester bilesiginin
Oteki ester bilesiklerine oranla oransal olarak daha ytiksek miktarlarda bulundugu ve
125 no’lu F1 bireyde 8482.80 pg/L olarak belirlendigi ve stz konusu bilesigin
‘Kasel-37’ ¢esidinde 563.60 ug/L, ‘Delbarestivale’ gesidinde ise 215.50 pg/L oldugu
dikkati cekmistir. Egirdir lokasyonunda ise s6z konusu bilesik 125 no’lu F1 bireyde
663.70 pg/L olarak belirlenmistir. Malatya lokasyonunda ise belirlenen ester
bilesikleri arasinda oransal olarak en fazla ethyl acetate (2160.30 pg/L) bilesigi
belirlenmistir.

Tezde yer alan F1 populasyonu ve bunlarin ebeveynlerinde; 15 farkl asit (2-
methyl propanoic acid, tetradecanoic acid, pentadecanoic acid, 3-amino-2,3-
dihydrobenzoic acid, acetic acid , pentanoic acid, hexanoic acid, heptanoic acid,
butanoic acid, octanoic acid, benzoic acid, nonanoic acid, formic acid ve n-decanoic
acid) bilesigi belirlenmistir. Belirlenen asitler igerisinde butanoic asidin oteki asit
bilesiklerine gore daha ylksek konsantrasyonlarda bulundugu ancak s6z konusu

asidin ebeveynlerde bulunmadig: dikkati gekmistir. Butanoic asitten sonra en yiiksek
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degerler acetic acid ve hexanoic acid’den elde edilirken, s6z konusu asitler ‘Kasel-
37’ ¢esidinde 11.70 pg/L; ve 13.90 pg/L, ‘Delbarestivale’ cesidinde ise 6.77 pg/L ve
8.82 ug/L olarak belirlenmistir. Samsun lokasyonunda butanoic asidin 6teki asitlere
oranla 262 no’lu F1 bireyde daha yuksek (227.00 pg/L) oranda bulundugu ve s6z
konusu asidin ‘Kasel-37" ¢esidinde 4.80 pg/L iken, ‘Delbarestivale’ ¢esidinde ise hig
bulunmadig1 saptanmistir. Bu 6zellik bakimindan butanoic asitten sonra en fazla
bulunan asidin 16 no’lu F1 bireyde 3-amino-2,3-dihydrobenzoic acid (178.80 pg/L)
oldugu ve so6z konusu asidin ‘Kasel-37° ve ‘Delbarestivale’ cesitlerinde hig
bulunmadig: saptanmustir.

Malatya lokasyonunda, Egirdir ve Samsun lokasyonlarina gore daha az sayida
(11) farkh asit bilesigi (sinapic acid, 2-methyl propanoic acid, 3-amino-2,3-
dihydrobenzoic acid, acetic acid, pentanoic acid, hexanoic acid, butanoic acid,
benzoic acid, nonanoic acid, formic acid ve n-decanoic acid) belirlenmistir.
Belirlenen asitler icerisine en yiiksek deger ise; 3-amino-2,3-dihydrobenzoic acid
(218.40 pg/L) bilesiginden elde edilmistir.

Tezde yer alan F1 populasyonu ve bunlarin ebeveynlerinde 13 farkli alkol
(ethanol, 2-propanol, 2-methyl-1-butanol, 1-hexanol, 3-hexen-1-ol, 1-butanol, 1-
pentanol, 1,4, butanediol, 1-octen-3-ol, 1-heptanol, 2-ethyl-1-hexanol, 1-octanol ve
2-hexene-1-ol) bilesigi belirlenmistir (Ek-2, Ek-3, Ek-4). Egirdir lokasyonunda 1-
butanol bilesigi belirlenen alkol bilesikleri arasinda en ylksek 7 no’lu F1 bireyde
1755.00 pg/L degere sahip olurken, s6z konusu bilesigin ‘Kasel-37" ¢esidinde 92.10
ug/L, ‘Delbarestivale’ cesidinde ise 10.57 pg/L oldugu belirlenmistir. Butanol
bilesiginden sonra en fazla bulunan bilesigin 1-hexanol (1586.80 pg/L) ve 1-methyl-
1-butanol (1507.80 pg/L) oldugu ve s6z konusu bilesiklerin sirasyla ‘Kasel-37’
cesidinde 29.90 pg/L ve 299.20 ug/L, ‘Delbarestivale’ cesidinde ise; 29.93 pg/L ve
139.85 ug/L olarak saptanmastir.

Samsun lokasyonunda 1-hexanol bilesiginin 6teki alkol bilesiklerine oranla
daha ylksek konsantrasyonda (20953.40 pg/L; 42 no’lu F1 birey) oldugu ve bu
bilesigin ‘Kasel-37° cesidinde 331.70 pg/L, ‘Debarestivale’ cesidinde ise; 362.00
pg/L  olarak belirlendigi saptanmistir.  Ayni  lokasyonda 2-methyl-1-butanol
bilesiginin 7223.40 pg/L degeri ile ikinci sirada yer aldigi ve s6z konusu bilesigin
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miktar1 ‘Kasel-37" cedinde 523.10 pg/L ve ‘Delbarestivale’ gesidinde ise; 263.80
Mg/L oldugu belirlenmistir. Malatya lokasyonunda ise 1-hexanol bilesiginin oteki
bilesiklere gore daha ylksek miktarlarda bulundugu ve s6z konusu bilesigi bu 6zellik
bakimindan 1-butanol, 2-methyl-1-butanol ve ethanol bilesiklerinin izledigi dikkati
cekmistir.

Egirdir, Samsun ve Malatya lokasyonlarinda F1 populasyonu ve bunlarin
ebeveynlerinin meyvelerinde belirlenen keton bilesiklerinin 1-hydroxy-2-propanone,
3-hydroxy-2-butanone, heptan-2-one, 4H-pyran-4-one ve 2(3H)furanone oldugu ve
bu bilesikler icerisinde en fazla bulunan bilesigin Egirdir lokasyonunda 1-hydroxy-2-
propanone; Samsun Malatya lokasyonlarinda ise; heptan-2-one oldugu belirlenmistir
(Ek-2, Ek-3, Ek-4).

Egirdir, Samsun ve Malatya lokasyonlarinda F1 populasyonu ve bunlarin
ebeveynlerinin meyvelerinde belirlenen terpen bilesiklerinin farnesene, estragole ve
2-pentene oldugu ve oldugu ve bu bilesikler igerisinde en fazla bulunan bilesigin
Egirdir, Samsun ve Malatya lokasyonlarinda 2-pentene bilesiginin oldugu
belirlenmistir (Ek-2, Ek-3, Ek-4).

Son yillarda gelistirilen “Fuji’, “‘Breaburn’ ve ‘Gala’ gibi yeni elma cesitleri
sahip olduklar1 aromalar1 ve tiketiciler tarafindan begenilmeleri nedeniyle s6z
konusu cesitlere 6zgt aromayr veren bilesiklerin belirlenmesi ile ilgili arastirmalar
yapilmistir. EIma aromasi ile ilgili yapilan bir arastirmada ”Royal Gala” gibi kirmizi
elma ¢esidinde butyl acetate ve hexyl acetate (Young vd., 1996), 2-metil butil asetat
yada butil-2-metil butanoat bilesiklerinin elma aromasin: (Dixon ve Hewett, 2000)
verdigini elmalarda en yiliksek ve etkili kokuyu veren bilesiklerin ise; norisoprenoid,;
[-damascenone ve -damascone ile “green” olarak adlandirilan hexanal, Z-3-hexanal
ile hexyl acetate, metil-2-metil butanoat, etil-2-metilbutanoat, 2-metil butil acetate
gibi ester bilesikleri ile linalool gibi terpen bilesiklerinin rol aldigin: bildirmiglerdir
(Fuhrmann ve Grosch, 2002). Young vd. (1996), “Kidds Orange” ve “Golden
Delicious”melezi olan ve Yeni Zelanda’da yogun olarak ticari yetistiriciligi yapilan
olgunlastiginda essiz bir aromaya sahip olan “Royal Gala” elma ¢esidinde GC/MS
teknigi ile major olarak 2-metilbutil asetat, butil asetat, hekzil asetat, butanol, 2-

metilbutanol ve hekzanol bilesiklerini belirlemislerdir.
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Rudell vd. (2002), elma aromasinda anahtar role sahip olan ester
bilesiklerinin yag asidi ve spesifik aminoasitlerin metabolik bir Grin oldugunu, yag
asitlerinin lipoksigenaz enzimleri ile B-oksidasyonu ve a-oksidasyonu sonucu
olustugunu, okside olmus yag asitlerinin aldehitlere yada birincil alkollere
indirgenmesi yada koenzim A’min esterifikasyonu sonucu olustugu bildirilmistir
(Rudell vd., 2002). Bazi arastiricilar, elmalarda aromanin kabuk dokusunda
sentezlendigi, karpel dokularinda lipoksigenaz aktivitesinin daha az oldugunu
bildirmislerdir (Rudell vd., 2002).

Yapilan bir baska ¢alismada ise elma aromasinda esterlerden sonra en dnemli
aroma Dbilesiklerinin trans-2-hekzanal ve hexanal oldugu saptanmistir (Fellman,
2003). Defilippi vd. (2004) etilen uygulamasinin elmalarda meyve kalite kriterlerine
etkilerini  incelemislerdir. Headspace teknigi kullanarak yaptiklart aroma
calismasinda etilen uygulamas: yapilan meyvelerde ester bilesiklerinde azalma
saptanirken, alkol bilesiklerinde artis, aldehit bilesiklerinde ise herhangi bir
degisiklik saptamamiglardir. Lo Bianco vd. (2008), elmalarda ugucu aroma
bilesiklerinin koku ve meyvenin genel lezzetinden sorumlu oldugunu ve elma
meyvelerinde 300’den fazla ugucu aroma bilesiginin belirlendigini esterlerin ise
toplam aroma maddeleri igindeki payinin 80-98% oldugunu ve yag asitlerinin ise;
olgunluk kriteri oldugunu bildirmislerdir. Arastiricilar, ayrica elma meyvelerinin
kabugunda palmitik asit, stearik asit, oleik asit, linoleik asitin belirlendigini ve yag
asitlerinin ise; jasmonateler, phosphoinosititler gibi ucucu aroma bilesiklerinin
oncust oldugunu bildirmislerdir. Ayni arastiricilar, ugucu aroma bilesiklerini;
esterler, terpenler, alkoller ve aldehitler olmak (zere 4 kimyasal grupta
toplamiglardir. Arastiricilar, PRD (partial rootzone drying) sulama tekniginin Pink
Lady elma cesidino aroma Uzerine etkisini incelemisler ve s6z konusu uygulamanin
meyve kalitesini degistirmezken, sadece aroma komposizyonununda olumlu ydnde
degisimlere neden oldugunu belirtmislerdir. Ayrica, aym arastiricilar, kullanilan
anaclarin da aroma profiline etki ettiklerini bodur anaclarin (M9) aroma profilini
arttirdigi kuvvetli anaglarin (MM-106) ise azalttigint bildirmislerdir. Reis vd. (2009),
“Bravo de Esmolfe” tuketicilerin zevkle tiikettigi, aromal Portekiz elma gesidinde
HS-GC/MS teknigi ile “PAJAM2” ve “MM106” 2 farkl ana¢ ile 2 farkli ekolojide
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(kuzey ve guney) aroma komposizyonlari bakimindan istatistiksel olarak fark elde
edilmedigni bildirmislerdir. Adi gecen arastiricilar, a-farnesen bilesiginin “Bravo de
Esmolfe” elma cesidinde GC’de en fazla pik alanini verdigini, ugucu aroma
komposizyonunun depolama siresi boyunca degisim gosterdigini belirtmislerdir.
Nitekim, bu tezde de s6z konusu bilesik belirlenmistir. Ayni arastiricilar, elma
meyvelerini +4°C’de 4 ay slresince muhafaza ettiklerinde once aldehit, aromatik
hidrokarbonlar ve fenol bilesiklerinin, daha sonra ise; ester ve terpenoid
bilesiklerinin  olustugunu  saptamislardir.  Nitekim bu arastirma sonuglar
degerlendirildiginde elma meyveleri derilir derilmez aroma analizleri yapildigindan
ve depolama yapilmadigindan esterlerden cok aldehit bilesikleri belirlenmistir.
Ayrica arastiricilar, elmalarda ilk kez ocymene, cymene, a-bergamoten, geranil
aseton, nerolidol ve etil-3-propionate bilesiklerini belirlemisler ancak s6z konusu
bilesikler  ‘Kasel-37°,  ‘Delbarestivale’ ve bunlarin  melez  bireylerinde
belirlenmemistir. EIma meyvelerinde aroma maddelerinin belirlenmesinde kullanilan
ekstraksiyon tekniklerinin, meyvenin tim yada dilimlenmis olmasi gibi 6rnek
hazirlama tekniklerine gore degisiklik gosterdigi ve butlin meyve kullanilarak
yapilan Headspace tekniginde ugucu ve yar1 ugucu aroma bilesiklerinin en iyi sekilde
belirlenebildigi saptanmistir (Hern and Dorn, 2001; 2003). Bu tezde ayn teknik
kullanilarak benzer ugucu aroma bilesikleri belirlenmistir.

Kafkas vd. (2010), yaptiklart bir calismada ‘Amasya’, ‘Golden Delicious’,
‘Granny Smith’ ve ‘Starking Delicious’ elma cesitlerinin meyvelerinde aroma
maddelerini Headspace ve sivi-sivi ekstraksiyon teknikleri ile karsilastirmiglar ve
Headspace tekniginin Ozellikle ester bilesiklerinin belirlenmesinde en iyi sonug
verdigi ve hexyl hexanoate, hexyl butyrate, hexyl acetate, butyl butyrate
bilesiklerinin en 6énemli ester bilesikleri oldugunu cesitler arasinda ise en fazla ester
bilesiginin Amasya elmasi cesidinden elde edildigini bildirmiglerdir. Bu tezde
ebeveyn olarak kullanilan ‘Kasel-37’ cesidinde ise; benzer bilesikler elde edilmistir,
Aroma bilesiklerinin iklim ve ¢evre kosullarindan biyik oranda etkilenmesi ve yillar
itibariyle aroma bilesiklerinin komposizyonunda degisimlerin olabilecegi ve bu
bilesiklerden daha farkli bilesiklerin de belirlenebilecegi goz ardi edilmemelidir.

Nitekim, tezde ebeveyn olarak kullanilan ‘Delbarestivale’ ve ‘Kasel-37° elma
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genotiplerinin Egirdir ve Samsun lokasyonlarindan elde edilen meyvelerinde ugucu
aroma bilesiklerinin komposizyonlar1 bakimindan farklar oldugu dikkati ¢ekmistir.
Benzer arastirma, Dunemann vd. (2009), tarafindan yapilmis olup, ‘Discovery’ ve
‘Prima’ cesitlerinin melezlenmesi ile elde edilen 150 F1 bitkili populasyonu
kullanarak tek lokasyonda 1 yil sure ile 20 farkli ugucu aroma bilesiklerini HS-
GC/MS teknigi ile belirlemisler ve bu bilesiklerin miktarlarinin ve sayilarinin F1
bireylere gore degisim gosterdigini bildirmiglerdir. Rowan vd. (2009a), aroma
profilleri bakimindan farkli Ozelliklere sahip ‘Royal Gala’ ve ‘Granny Smith’
cesitlerinin - melezlenmesiyle elde edilen populasyonda aroma bilesiklerinin
ebeveynlerden melez bireylere ne oranda gegtigini 2 yil sire ile incelemislerdir.
Aragtiricilar, ayrica 2-methylbutyl acetate bilesiginin 1:1 Mendel agilimi gosterdigini
belirleyerek bu madde ile ilgili QTL belirlemislerdir. Bununla birlikte, arastiricilar
bu maddenin LG2 (izerinde haritalandigini ve Rvi4 scab’a dayaniklilik genine yakin
oldugunu bildirmiglerdir. Rowan vd. (2009b) yaptiklar1 bir baska arastirmada, HS-
GC/MS teknigi ile 240 elma cesidinde 89 ugucu aroma bilesigini 2 yil sure ile
incelemisler ve 23 ugucu aroma bilesiginde fenotipik, genotipik ve kalitsal 6zellikler
yonunden degerlendirmislerdir.  Sonucta bazi aroma bilesikleri arasinda
korelasyonlar belirlenmistir.

Elmalarda aroma o6nemli meyve Kkalite kriteri olup, yeni c¢esitlerin
gelistirilmesinde en 6nemli 1slah amacidir. ElImalarda aroma ile ilgili son yillarda
oldukga yogun calismalar yapilmis ve 300°den fazla kimyasal bilesigin biraraya
gelerek elma aromasini olusturdugu bildirilmistir. Elmalarda bu bilesikler
siniflandinldiginda en fazla bulunan bilesiklerin esterler, alkoller, aldehitler,
norisoprenoidler ve terpenler oldugu ve s6z konusu bilesiklerin genotip, olgunluk
derecesi, derim oncesi iklim kosullari, derim sonrasi uygulamalari ve depolama
kosullarina gore degisiklik gosterdigi bildirilmistir. Ayrica, elma aromasinin
olusumunda her ne kadar cok sayida bilesik yer alsa da yapilan duyusal
tamimlamalarda yaklasik 20 bilesigin anahtar rol oynadig: bilinmektedir (Dixon ve
Hewett, 2000). Genotipler arasinda ester bilesiklerinin konsantrasyonlar1 ve
cesitliligi bakimindan farklar oldugu ve bu farklarin alkol acyl CoA transferaz yada

alkol dehidrogenaz enzimlerinin ortamda kendilerine 06zgl substrat bulma
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durumlarina gore degistigi, cesitler arasinda alkol oncul bilesiklerinin farkliligi, yada
bu ¢ kombinasyona gore degisiklik gostermektedir. Ucucu aroma bilesiklerinin
yuksek sicakliklarda tretiminin arttig1 diistik sicakliklarda ise; azaldigi bikinmektedir
(Dixon ve Hewett, 2000). Bazi arastiricilar; kirmizi elma aromasinda butyl acetate
ve hexyl acetate bilesiklerinin; bazi arastiricilar ise; 2-methyl butyl acetate yada butyl
2 methyl butanoate bilesiklerinin anahtar rol oynadigini bildirmislerdir (Dixon ve
Hewett, 2000; Young vd., 1996). Fuhrmann ve Grosch (2002), ‘Elstar’ ve ‘Cox
Orange’ elma cesitlerinde 34 aktif koku bilesigini belirlemis ve belirlenen bilesikler
arasinda norisoprenoidlerden; B-damascenone ve p-damascone, hexanal, (2)-3-
hexanal, hexyl acetate, methyl-2-methyl butanoate, ethyl-2- methyl butanoate, 2-
methyl butyl acetate, ve terpen linalool bilesiklerini saptamislardir. Schaffer vd.
(2007), elmalarda ucucu aroma bilesiklerinin 4 agamadan olustugunu bildirmislerdir.
Birinci asamada; diiz zincirli esterler, isoldsin biyosentezi ile olusan dallanmis zincir
yapisina sahip ester bilesikleri, o-farnesene ve phenylpropanoid sentezi seklinde
oldugunu bildirmislerdir. Aroma analizleri; kalite kriterleri arasinda analizi ve analiz
sonrasi degerlendirilmesi en zor kriterdir. ElImalarda baz1 QTL haritalama ¢alismalar:
yapilmis olup, genelde polijenik hastaliklara dayanim, tekstir, meyve iriligi, seker
icerigi, asitlik ve C vitamini igerigi gibi bazi kalite parametreleri ile QTL haritalama
analizleri farkl arastiricilar tarafindan yapilmistir (Calenge vd., 2005; Calenge ve
Durel, 2006; Khan vd., 2006).

4.7. Ebeveyn ve F1 Bitkilerin Meyvelerinde Analiz Sonuglarimn Korelasyon

Analizi.

Meyveler, éngorilen analizlerin tamamlanmasinin ardindan toplanan bitln
veriler, Jump paket program kullanilarak her bir karakterin birbirleriyle iliski durumu
degerlendirilmistir. Buna gore; meyve eni ve meyve agirligi gibi pomolojik
analizlerden elde edilen veriler dogrudan birbirleri ile baglantili olduklari igin

korelasyon oranlar: ¢cok yuksek oldugu gortalmustur.
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5. SONUCLAR VE ONERILER

Egirdir Meyvecilik Arastirma Istasyonunda ‘Kasel-37’ ile ‘Delbarestivale’
elma cesitleri arasinda kontrollii melezlemeler sonucu elde edilen bireylerin M9
anaci Uzerine asilanmasiyla elde edilen F1 bitkileri ve bunlarin ebeveynleri bu
calisma kapsaminda 3 farkli lokasyonda (Egirdir, Samsun ve Malatya) 2 x 1 m
araliklarla 2 yinelemeli olarak deneme bahceleri kurulmustur. Kurulan bahgelerden 2
yil sliresince ebeveynler ve F1 bitkileri materyal olarak kullanilmistir.

2013 yilinda Egirdir lokasyonundan 158 adet F1 bitkiden, Samsun lokasyonundan
102 adet F1 bitkiden ve Malatya lokasyonunda ise 42 bitkiden analizler igin yeterli sayida
meyve elde edilmistir.

Tez kapsaminda F1 bitkileri ve bunlarin ebeveynleri pomolojik olarak derim
tarinleri, meyve agirliklari, meyve eni, meyve boyu, meyve sap1 uzunlugu, meyve sapi
kalinhg, cekirdek evi genisligi, meyve kabuk rengi, meyve eti sertligi ve SCKM igerikleri
bakimindan degerlendirilmiglerdir. Ayrica, F1 bitkileri ve bunlarin ebeveynlerinin
meyvelerinde son yillarda kullamlan ve dogru ve tekrar edilebilir sonuglar veren HPLC
teknikleri kullamlarak seker (fruktoz, glikoz, sakkaroz, sorbitol) icerikleri ile organik asit
(malik, sitrik, sussinik asit) ve L-askorbik asit icerikleri bakimindan Kkalitatif ve kantitatif
olarak da degerlendirilmislerdir. Bunun yaninda, F1 bitkileri ve bunlarin ebeveynleri aroma
icerikleri bakimindan son yillarda en dogru, hizli ve guvenilir sonuclar veren HS-
SPME/GC/MS teknigi ile ugucu aroma bilesikleri bakimindan da degerlendirilmislerdir.

Tez kapsaminda Egirdir ile Samsun lokasyonlarindan alinan 8 adet meyve
pomolojik dzellikleri, 5 adet seker, 5 adet organik asit, 5 adet renk ve 68 adet aroma
maddesi olmak lzere, toplam 91 adet 6zellik bakilmustir.

Bu tez kapsaminda yukarida belirtilen analizlerin yapilmas: sonucunda asagidaki
sonuglar elde edilmistir:

1. Ebeveyn ve F1 bitkilerin Egirdir lokasyonunda Samsun ve Malatya

lokasyonlarina gore, daha erken zamanda meyveye yattigi ve s6z konusu
lokasyonda meyvelerin daha erken zamanda olgunlastigi belirlenmistir.
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2. Ortalama meyve agriliklari, meyve eni ve meyve boyu bakimindan lokasyonlar
karsilastirildiginda, Egirdir lokasyonunda daha yiiksek degerler elde edilmistir.
S6z konusu kriterler bakimindan F1 bitkileri ve ebeveynler karsilastirildiginda,
bu 6zellikler bakimindan bir agilimin oldugu dikkati cekmistir. Nitekim ortalama
meyve agirliklar Egirdir lokasyonunda 172.77 g, Samsun lokasyonunda 131.36
g ve Malatya lokasyonunda ise; 135.5 g olarak belirlenmistir.

3. Meyve boyu Egirdir lokasyonunda; 63.93 mm, Samsun lokasyonunda 67.28
mm ve Malatya loksayonunda ise 66.4 mm olarak belirlenmistir. Meyve eni
degerleri ise Egirdir lokasyonunda 58.5-87.4 mm; Samsun lokasyonunda 52.5-
77.5 mm; Malatya lokasyonunda ise; 52.5-77.5 mm arasinda degismistir

4. Projede yer alan F1 bitkileri meyve sularinda belirlenen SCKM igerikleri
bakimindan degerlendirildiginde, ortalama SCKM igeriklerinin ebeveynlerinden
daha vyuksek, ortalama meyve eti sertlik degerleri bakimindan ise
ebeveynlerinden daha diisuk degerler aldiklar: saptanmustur.

5. HPLC teknigi ile elma genotiplerinin meyvelerinde en fazla bulunan sekerlerin
sirasyla fruktoz, glikoz, sakkaroz ve sorbitol oldugu belirlenmistir. Ortalama
toplam seker igerikleri bakimindan F1 bitkileri degerlendirildiginde, bu
degerlerin ‘Kasel-37" ¢esidinden daha diistik ancak ‘Delbarestivale’ cesidinden
daha yiiksek oldugu saptanmustir.

6. HPLC teknigi ile elma genotiplerinin meyvelerinde en fazla bulunan asidin
malik asit oldugu ve sz konusu asit igerigi bakimindan F1 melez bitkilerinin
daha ¢ok ‘Delbarestivale’ gesidine yakin sonugclar verdigi belirlenmistir. Malik
asitten sonra en fazla bulunan asidin ise sitrik asit oldugu ve bu asidi bu 6zellik
bakimindan sussunik asidin izledigi saptanmustir.

7. Tezde kullanilan F1 bitkileri meyve sularinda belirlenen L-askorbik asit
icerikleri bakimindan degerlendirildiklerinde, F1 bitkilerinin ebeveynlere
benzerlik gosterdigi ve bu 6zellik bakimindan L-askorbik asit iceriklerinin disiik
oldugu belirlenmistir.

8. Tezde kullanilan F1 bitkileri meyve kabuk rengi  bakimindan
degerlendirildiginde, bu 0ozellik bakimindan F1 bitkilerinin meyve renk

degerlerinin ebeveynlere benzerlik gésterdigi belirlenmistir.
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10.

11.

12.

13.

Tezde kullamilan F1 bitkileri ve bunlarin ebeveynlerinde HS-SPME/GC/MS
teknigi ile 16 aldehit bilesigi, 15 ester bilesigi, 15 asit bilesigi, 13 alkol
bilesigi, 5 keton bilesigi, 3 terpen bilesigi ve 1 adet diger gruba giren
bilesik belirlenmistir.

Belirlenen ucucu aroma bilesikleri arasinda elma aromasinda blytk éneme
sahip aldehit bilesiklerinden hexanal ve 2-hexanal bilesiklerinin, ester
bilesiklerinden acetic acid butyl ester ve acetic acid hexyl ester
bilesiklerinin, asit bilesiklerinden butanoic acid ve 2-methyl propanoic asit
bilesiklerinin, alkol bilesiklerinden 1-butanol, 1-hexanol ve 2 methyl-1-
butanol bilesiklerinin, keton bilesiklerinden 2(3H) furanone ve 1-hydroxy-
2-propanone bilesiklerinin, terpenlerden 2-terpen ve diger bilesiklerden
fenol  bilesiginin  miktarsal  olarak  6teki  bilesiklere  gore
konsantrasyonlarinin daha yiiksek oldugu saptanmustir.

Samsun lokasyonunda Egirdir lokasyonua gore daha yuksek aldehit, ester,
alkol, keton, terpen bilesiklerine rastlanirken, asit ve fenol icerikleri
bakimindan tam tersi sonuglar elde edilmistir.

Egirdir ve Samsun lokasyonunda Malatya lokasyonuna gore daha fazla
ucucu aroma bilesigi belirlenmistir. Bu durumun nedeninin, Malatya
lokasyonunda meyve veren genotip sayisimn  Egirdir ve Samsun
lokayonlarina gore daha az olmasindan kaynaklanmaktdir. Bu amagla
bundan sonraki calismalarda Samsun ve Malatya lokasyonlarinda
ontmdazdeki yillarda tim genotipler meyveye yatacagindan pomolojik ve
biyokimyasal analizlerin yapilmas: 6nerilmektedir.

Meyve analiz sonuclarinin birbirleriyle iligkileri degerlendirildiginde
Egirdir lokasyonununa 0zgu olmak (izere sertlik verileri toplam kuru
madde Uzerinde pozitif korelasyon gortilmis olup sert meyvelerdeki
toplam seker miktar1 Uzerinde bir baglanti olmamas: bu korelasyonu
O6nemsiz olarak yorumlamamiza sebep olabilir. Ayni sekilde Egirdir
lokasyonuna 6zgli olmak Uzere L-askorbik asit ile Sussinik asit verileri
arasinda pozitif korelasyon saptanmistir. Bu iki baglant: tek lokasyona has

olduklari igin yetisme kosullarindan kaynaklanabilecegi dustnulebilir.

101



5. SONUCLAR VE ONERILER Murat AYDIN

Diinyada elma uretiminde en 6nemli tlkelerden biri olan Turkiye; maalesef
diinya elma ticaretinde istenilen diizeyde degildir. Aym sekilde elmada yapilan
molekdler ¢alismalar incelendiginde yine tlkemiz arzu edilen seviyede degildir. Bu
tezde elde edilen veriler, Lokasyonlar arasi farklarin meyve Kkalitesi Uzerindeki
etkilerinin yani sira Jump paket program ile genetik haritas: bilinen bireylerde QTL
lokuslarinun berlirlenmesiyle karakterlerin kromozom Uzerinde bulunduklar: yerler
saptanacak ve ulusal ¢esitimiz olan Amasya Elmasinin (Kasel-37) 1slahinda zaman

ve maliyet agisindan avantaj saglayacaktir.
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Ek-1. 2013 Egirdir Lokasyonu Belirlenen Aroma Bilesikleri . (pg/L)

Bilesik ad1 Ortall;nalar I\/Iillks I\; iln Kg;el Delbarestivale
ALDEHITLER
butanal 3.23 49.4 0 0.9 0
acetaldehyde 1.76 31.4 0 0 0
pentanal 4.13 655.8 0 0 0
hexanal 230.65 1259.7 0 437.5 88.22
3-hexenal 4.8 48.6 0 53.1 12.52
4-pentenal 3.04 254.4 0 0.3 2.22
heptanal 0.07 9.4 0 0 0
2-hexenal 289.09 2070.6 2.4 533.6 70.9
octanal 0.63 14.1 0 2.2 3.42
nonanal 2.35 73.1 0 1.4 0.1
2,4, E-hexadienal 6.24 55.6 0 47.3 5.17
decanal 0.83 19.7 0 0.5 0
2-5- furancarboxaldehyde 1.33 34.6 0 0 0
2- furancarboxaldehyde 2.18 42 0 0 0
benzaldehyde 1.43 77.3 0 1.7 0
furfural 0.76 18.7 0 0 0
ESTERLER
ketogluconic metyl ester 0.3 7.2 0 0 0
acetic acid butyl ester 157.22 1608.6 0 74.3 6.18
butanoic acid hexyl ester 9.2 113.1 0 9.8 12.84
propanoic acid propylester 8.78 406.1 0 0 0
acetic acid hexyl ester 78.47 1135.1 0 60.7 38.43
acetic acid pentyl ester 4.62 108.6 0 5.6 0
butanoic acid 2-methyl ester 17.12 368.6 0 3.2 0.6
hexanoic acid hexyl ester 1.62 21 0 4.3 0.56
benzoic acid hexyl ester 0.12 4.4 0 0 0
decanoic acid decyl ester 4.44 388.2 0 0.4 0
Butanoic acid ethyl ester 16.37 477.3 0 0 0.1
2-propenoic acid.2-propynyl ester 0.83 79.7 0 0 0
ethyl acetate 15.42 539.1 0 0 0
n- propyl acetate 10.04 135.3 0 0.8 0
4-penten-2-ol acetate 1.36 49.9 0 1.1 0.67
ASITLER
sinapic acid 1.06 24 0 6 0
2-methyl propanoic acid 2.52 137.1 0 0 0
tetradecanoic acid 0.89 8.2 0 0.8 0.1
pentadecanoic acid 0.39 4.1 0 0 0
3-amino-2.3-dihydrobenzoic acid 4.09 118.5 0 0.5 0
acetic acid 21.19 755.3 0.5 11.7 6.77
pentanoic acid 3.08 375.2 0 0 0
hexanoic acid 4.89 79 0.3 13.9 8.82
heptanoic acid 0.63 11.9 0 0.5 0.66
butanoic acid 11.44 1085.3 0 0 0
octanoic acid 1.01 9.8 0 2.3 1.29
benzoic acid 1.28 34.8 0 0 0
nonanoic acid 3.84 56.1 0 5 3.19
formic acid 1.07 18.2 0 0.4 0
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I F1 F1 F1 Kasel .
Bilesik ad1 Ortalamalar| Maks Min 33 Delbarestivale
n- decanoic acid 1.13 16.5 0 0 0
ALKOLLER
Ethanol 4.02 218.1 0 6.6 0
2-propanol 6.66 279.4 0 0 0
2-methyl-1-butanol 190.3 1507.8 0 299.2 139.85
1-hexanol 226.38 1586.8 0 29.9 29.93
3-hexen-1-ol 7.5 65.9 0 16.9 3.33
1-butanol 222.27 1755 0 92.1 10.57
1-pentanol 24.88 863.1 0 6 1.24
1.4.butanediol 0.48 42.9 0 0 0
1-octen-3-ol 0.28 24.4 0 0.6 0
1-heptanol 0.56 21.8 0 0 0
2-ethyl-1-hexanol 10.2 331.4 0 5.8 80.23
1-octanol 1.1 61.8 0 0 0.28
2-hexene-1-ol 7.52 737.6 0 0 0
KETONLAR
1-hydroxy-2-propanone 6.28 114.1 0 0.2 1.05
3-hydroxy-2-butanone 1.29 42.9 0 0 4.57
heptan-2-one 8.09 30.5 0 9.3 2.21
4H-pyran-4-one 0.86 26.2 0 2.3 1.14
2(3H)furanone 3.98 193 0 7.9 1.09
TERPENLER
farnesene 0.07 3.6 0 0 0
estragole 0.27 5.8 0 0 0
2-pentene 0.94 29 0 0 0
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Ek-1. 2013 Egirdir Lokasyonu Belirlenen Aroma Bilesikleri Devami . (ug/L)

Bilesik ach 4 7 10 14 15 16
ALDEHITLER
butanal 0 4.4 0 55 3.8 3.1
acetaldehyde 0 31.4 55 0 0 0.2
pentanal 0 0 0 0 0 0
hexanal 1255 | 1259.7( 93.7 343.3| 3404 938
3-hexenal 0.8 7.2 2.4 0.9 4.8 0.3
4-pentenal 0.2 0 0 12.7 0 4.4
heptanal 0 0 0 0 0 0
2-hexenal 150.1 | 2070.6 1485]| 359.2| 577.7| 88
octanal 1.9 1.2 0 0 0 0
nonanal 0 2.1 0.6 8.5 0 0.5
2,4, E-hexadienal 2.2 0 0 19.2 12.5 4.2
decanal 0 0 0 4.1 0.8 0
2-5- furancarboxaldehyde 0.1 1.8 0 2.3 3.9 15
2- furancarboxaldehyde 0.4 2.2 0 0 0 3.2
benzaldehyde 1.3 55 1.1 2.7 1.7 0.4
furfural 0.1 0 0 0.7 0 0
ESTERLER
ketogluconic metyl ester 0 0 0 0 0 0
acetic acid butyl ester 04| 187.1 188.6| 1035| 2716 11.9
butanoic acid hexyl ester 0 9.4 9 0 4.8 1
propanoic acid propylester 0 1.4 6.7 0 3.5 0
acetic acid hexyl ester 25| 200.6 49.4 62.2 207.1( 128
acetic acid pentyl ester 0 3.7 8.1 24| 115 0.6
butanoic acid 2-methyl ester 12| 223 134 82| 185 0
hexanoic acid hexyl ester 0.4 4 0.4 0 0.4 0
benzoic acid hexyl ester 0 1.7 0 0 0 0
decanoic acid decyl ester 0 10.3 1 0 0.6 0
Butanoic acid ethyl ester 0.1 7.3 0 0.7 8.3 2.7
2-propenoic acid.2-propynyl ester 0 8.4 0 0 0 0
ethyl acetate 0 40.9 43.3 0 0 59
n- propyl acetate 0 0 9.5 0 4.9 0
4-penten-2-ol acetate 0 0 0 13.9 0 0
ASITLER
sinapic acid 0 0 0 0 2 2.8
2-methyl propanoic acid 1.1 0 0 0 0 0.2
tetradecanoic acid 0 1.3 0.7 1.8 0 1
pentadecanoic acid 0 0 0 0 0 0.7
3-amino-2.3-dihydrobenzoic acid 0 0 0 0 0 0
acetic acid 27| 20.8 5.8 81| 15.1 2.9
pentanoic acid 0.4 0 0 0.9 1.4 0
hexanoic acid 3.4 8.3 2.4 7.8 2.8 1.2
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Bilesik adh 4 7 10 14 15 16
heptanoic acid 0 0 0 1.8 0 0.5
butanoic acid 06| 625 04 0 0.6 0.9
octanoic acid 0.4 0 0.4 2.9 0 1.2

benzoic acid 0.1 1.4 0.7 3 1.2 0.6
nonanoic acid 1.2 1.7 14 5.7 1.2 0
formic acid 0 1.4 0 1.2 0 1.1
n- decanoic acid 0.3 0 0 1.6 3.2 0.9
ALKOLLER
Ethanol 0 3.4 4.4 0 13 0
2-propanol 01| 117.1 7.2 0 2.6 0
2-methyl-1-butanol 11 136.6 1532 | 66.4 326.9| 154
1-hexanol 40.9 1160.8( 158.3( 1419 3904 | 20.8
3-hexen-1-ol 6.6 4 9.4 78| 241 2.2
1-butanol 52.5 1755 1335 1972 1754 | 29.2

1-pentanol 35| 44.6 2.9 5 19 4.6
1.4.butanediol 0 0 0.2 0 0 0

1-octen-3-ol 0 0 0 0 0 0

1-heptanol 0.3 0 0 0 1.3 0

2-ethyl-1-hexanol 0 6.5 10.6 3.7 10.1 2.9
1-octanol 0 0 0.8 0 15 0
2-hexene-1-ol 6.5 0 0 0 3.1 0.2
KETONLAR
1-hydroxy-2-propanone 0 5.1 0 0 1.7 1.1
3-hydroxy-2-butanone 0 0 0 0 0 0
heptan-2-one 53| 29.3 73| 10 5.9 4
4H-pyran-4-one 0 3 0 0 0 0
2(3H)furanone 0.4 7.4 0.4 0.7 0.2 0
TERPENLER
farnesene 0 2.2 0 0 0 0
estragole 0 0 0 0 2.3 0.2
2-pentene 0 0 29 0 0 0
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Ek-1. 2013 Egirdir Lokasyonu Belirlenen Aroma Bilesikleri Devami . (ug/L)

Bilesik ach 17 18 19 23 25 28
ALDEHITLER
butanal 0 0 10.5 2.6 0 2.4
acetaldehyde 0 0 0 0.5 15.7 1
pentanal 0 0 0 0 0 0
hexanal 1484 | 3768 | 68.4 49.1 664.1 [ 36.2
3-hexenal 4.5 8.6 0 1.3 0 0.4
4-pentenal 0 3.4 0 0 0 0
heptanal 0 0 0 0 0 0
2-hexenal 1282 9508 | 236.6| 83.1 338.2 | 49.7
octanal 0 0 0 0 0 0
nonanal 0 2.3 0 0.7 3.1 0.6
2,4, E-hexadienal 0.4 27.4 0 0.1 0 0.4
decanal 0 0 0 0 1.1 0.3
2-5- furancarboxaldehyde 0.3 2.8 0 0 1 0.5
2- furancarboxaldehyde 1.4 2.1 3.9 0.6 1.4 1.1
benzaldehyde 0 0 7.7 0 6.7 0.1
furfural 0 0 0 0 0 0
ESTERLER
ketogluconic metyl ester 0 0 0 0 0 0
acetic acid butyl ester 27.4 59.1 91.6 58.3 755.2 0.4
butanoic acid hexyl ester 0.2 16.5 6.5 7.5 25.6 1.2
propanoic acid propylester 0 3.4 0 02| 46.9 0
acetic acid hexyl ester 18.8 33 45.8 25.6 288.3 2.9
acetic acid pentyl ester 2.2 0.8 0.4 1.6 5.8 0
butanoic acid 2-methyl ester 0 4 5 0.5 1.9 0.6
hexanoic acid hexyl ester 0 0.8 0 0.1 7 0
benzoic acid hexyl ester 0 0 0 0 0 0
decanoic acid decyl ester 0 04| 424 0 0 0
Butanoic acid ethyl ester 0.8 8.7 0 4.3 5.6 1
2-propenoic acid.2-propynyl ester 0 0 0 0 0 0
ethyl acetate 0 6.1 0 0 0 0
n- propyl acetate 0 1.1 1.5 1.7 91 0
4-penten-2-ol acetate 0 0.9 0 0 0 0.6
ASITLER
sinapic acid 0 2.5 0 0 5.2 0
2-methyl propanoic acid 0 1.5 4.4 0 26.3 0
tetradecanoic acid 0.3 1 0 0.1 0 0
pentadecanoic acid 0 0 0 0 0 0
3-amino-2.3-dihydrobenzoic acid 0 1.7 0 0 0 0
acetic acid 3 9.1 | 755.3 55| 5434 2.1
pentanoic acid 0 0 4.2 0 375.2 0
hexanoic acid 1.3 3.7 6.8 0.5 5.9 1
heptanoic acid 0 0.9 0 0 0 0.3
butanoic acid 0 0 137.2 0 1.4 0.1
octanoic acid 0.3 1.3 0.3 0 14 0.4
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Bilesik adh 17 18 19 23 25 28
benzoic acid 1.4 1.1 0.4 0.9 2.7 0.7
nonanoic acid 0.6 1.5 7.8 0 4.4 1
formic acid 0 1.7 0 0 0 0.7
n- decanoic acid 0.9 15 0 0.1 2.8 1.7
ALKOLLER
Ethanol 1.9 0 12.3 0 0 04
2-propanol 0.3 0 1.7 0 0 0
2-methyl-1-butanol 95.3 22.7 271.3 | 454 495.2 21.7
1-hexanol 30.6 64.9 149.7 84.1 279.9 68.7
3-hexen-1-ol 6.7 7.3 3.7 0 2.6 5.6
1-butanol 81.9 119 1276 [ 99.2 716.1 71
1-pentanol 2.9 33.9 18.3 1.6 8.2 3.4
1.4.butanediol 0 0 4.4 0 0 0
1-octen-3-ol 0 0 0 0.1 0 0
1-heptanol 0 0 0 0 1 0.1
2-ethyl-1-hexanol 2.4 4 86.7 2.8 2.5 3.5
1-octanol 0 0 0 0.3 3.2 0
2-hexene-1-ol 0 0 0 0 0 0.1
KETONLAR
1-hydroxy-2-propanone 0 0 0 2.4 1.4 0.8
3-hydroxy-2-butanone 0 5.3 0 1.1 0 0.1
heptan-2-one 4 14.2 1.1 3.5 9.3 3.2
4H-pyran-4-one 0 1 0 0 0 0
2(3H)furanone 2.7 2.8 0 0 0 0
TERPENLER
farnesene 0 0 0 0 1 0
estragole 0 0 0 0 0 0
2-pentene 0 0 0 5.7 0 0
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Ek-1. 2013 Egirdir Lokasyonu Belirlenen Aroma Bilesikleri Devami . (ug/L)

Bilesik ach 29 30 31 32 35 38
ALDEHITLER
butanal 26.3 1.2 15 0 3.7 0
acetaldehyde 2.7 0 0 0.2 0 3.7
pentanal 0 0 1.3 0 0 0
hexanal 6944 | 1172 | 1126 475 2265 [ 69.3
3-hexenal 3.7 4.2 4.2 0 3.2 0
4-pentenal 0 0 0 0 3.1 1.1
heptanal 0 0 0 0 0 0
2-hexenal 366.8 | 229.1| 1846 | 79.8 3095 [ 447
octanal 0 0 0 0 1.3 0
nonanal 0 0 1.8 1.9 1.5 0.1
2,4, E-hexadienal 0 6.8 8.2 3.2 6.3 1
decanal 0.1 0 0 0 1.1 0
2-5- furancarboxaldehyde 0 0 3 1.2 0.5 0.9
2- furancarboxaldehyde 0 0.7 1.4 0.6 0 2.1
benzaldehyde 2.7 0.4 0 0.3 2.8 0
furfural 0.3 0.9 0 0 0 0.4
ESTERLER
ketogluconic metyl ester 0 0 0 0 0 0
acetic acid butyl ester 674.7 223.1 30.5 0 200 0.8
butanoic acid hexyl ester 1.3 155 2.8 3.2 4.9 5.1
propanoic acid propylester 0.1 0 3.1 0.3 6.3 2.4
acetic acid hexyl ester 168 79.6 24.8 04] 66.1 1.7
acetic acid pentyl ester 4 2.7 0 0 5.8 0
butanoic acid 2-methyl ester 1.1 2.2 0.2 2.8 9.7 5.2
hexanoic acid hexyl ester 0 0.8 0 0.2 0 0
benzoic acid hexyl ester 0 0 0 0.9 0 0
decanoic acid decyl ester 2.7 0.8 0 0.3 0 0
Butanoic acid ethyl ester 2.6 1.7 3.2 6.4 2.2 115
2-propenoic acid.2-propynyl ester 0 0 0 0 0 0
ethyl acetate 0 21.7 0 2.4 6.7 0
n- propyl acetate 23.7 33.4 0 0 7.2 3.4
4-penten-2-ol acetate 0.2 0 3.8 0 0 0
ASITLER
sinapic acid 0 0 2.8 0 0 0
2-methyl propanoic acid 0.9 0 0 0.9 0.7 0
tetradecanoic acid 0 0 1.5 0.4 0 0
pentadecanoic acid 0 0 0 0 0 0
3-amino-2.3-dihydrobenzoic acid 0 0 12.5 19.2 0 0
acetic acid 24.4 11.7 10.2 36| 152 2.8
pentanoic acid 1.4 0 0 0 0 0.4
hexanoic acid 10.2 4.4 2.3 0.8 0.9 0.6
heptanoic acid 1.6 0.4 0 0 0 0
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Bilesik adh 29 30 31 32 35 38
butanoic acid 7.3 8.6 0 0 6.4 0
octanoic acid 0.4 0.7 1 0 0 0.1
benzoic acid 0.9 0.3 2.1 0.6 13.2 0.8
nonanoic acid 0.8 1.4 3 1.4 5.5 1.4

formic acid 0 0 3.2 1.6 0 0

n- decanoic acid 0 0 4.6 0.9 0 0.7

ALKOLLER

Ethanol 1.3 2.3 1.8 0 0 4.1

2-propanol 0 15.6 0 0 0 0
2-methyl-1-butanol 120.8 | 3476 140 39.6 252 42

1-hexanol 439.2 245 89.1 102.6 0 52.7

3-hexen-1-ol 6.2 6.7 3 3.3 1.3 1.9
1-butanol 90.3 312.7 51.1 55.7 164.1 37.7

1-pentanol 0 78| 10.8 81| 99.1 4.3
1.4.butanediol 0 0 0 0 0 0
1-octen-3-ol 0 0 0 0 0 0

1-heptanol 0 0.1 0 0.2 0 0.4

2-ethyl-1-hexanol 1.9 8.7 8.1 0.8 0 1.5
1-octanol 0.9 1.1 0 0 0 0
2-hexene-1-ol 0 0 0 0 0 0
KETONLAR
1-hydroxy-2-propanone 1.2 0.9 6.9 2.3 0 1.9
3-hydroxy-2-butanone 0 0 0 2.2 0 0
heptan-2-one 17.7 5.8 8.1 1.2 9.9 0.5
4H-pyran-4-one 0 0 0 2.4 26.2 0
2(3H)furanone 1.7 2.2 0 0.3 0.6 0.4
TERPENLER
farnesene 0 0 0 0 0 0
estragole 0.1 0 0 0 0 0
2-pentene 0.1 0 0 0.9 0 0
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Ek-1. 2013 Egirdir Lokasyonu Belirlenen Aroma Bilesikleri Devami. (Jug/L)

Bilesik ach 39 41 43 44 45 46
ALDEHITLER
butanal 0 0 0.7 0 5.3 0
acetaldehyde 0 0 0 0 6.8 0
pentanal 0 1.5 0 0 0 0
hexanal 1306 [ 92 3795 | 1349 2189 | 4012
3-hexenal 48.6 4.3 1 3.6 5.6 3.9
4-pentenal 0.3 0 0 0 0 0
heptanal 0 0 0 0 0 0
2-hexenal 308 82.8 4538 | 473.6| 2721 | 6433
octanal 0 0.9 0 0 0 0.4
nonanal 4.6 0.7 1 2.1 2.2 14.3
2,4, E-hexadienal 55.6 3.6 10.6 5.7 06| 334
decanal 0 0 0.3 0 0 0
2-5- furancarboxaldehyde 8.8 0.4 0.9 2.3 0 8.6
2- furancarboxaldehyde 0.1 1.6 1 0 0 22.3
benzaldehyde 0 0 0.7 0 4.4 0
furfural 0 0 0 0 0 12.7
ESTERLER
ketogluconic metyl ester 0 0 0 0 0 0
acetic acid butyl ester 15.7 22.9 254.5 174.6 261.8 278.2
butanoic acid hexyl ester 0.9 0 0.7 6.3 24.3 0
propanoic acid propylester 0.4 0 7.8 1.6 1.6 7.8
acetic acid hexyl ester 16.9 27.4 69.3 68.4 87.6 149
acetic acid pentyl ester 0 0 6.3 4.9 6.9 6.6
butanoic acid 2-methyl ester 5.3 3.3 133 30 38.6 40.3
hexanoic acid hexyl ester 0 0 0.9 0 1 7.4
benzoic acid hexyl ester 0 0 0 0 0 0
decanoic acid decyl ester 12 0 4.8 0 113.6 0
Butanoic acid ethyl ester 4.4 0.5 54 7.1 3.1 11.6
2-propenoic acid.2-propynyl ester 0 0 0 0 0 0
ethyl acetate 0 3.3 6.6 0 8.8 0
n- propyl acetate 0 0 37.3 7 2.3 0
4-penten-2-ol acetate 0 0 0 0 0 0
ASITLER
sinapic acid 5.3 0 0 0.8 0 0
2-methyl propanoic acid 0.8 0 3.2 0 0.5 6.3
tetradecanoic acid 0 4 0 3.3 0 7.3
pentadecanoic acid 0 1.7 0 2 0 0.1
3-amino-2.3-dihydrobenzoic acid 15.2 26.9 0 35.7 0 0
acetic acid 32.8 6.8 58 [ 14.3 35.5 29.9
pentanoic acid 0 0 0 0 4.9 0.1
hexanoic acid 3.8 3.8 4.6 6.4 10.2 8.2
heptanoic acid 0.1 0.6 0 2 0 0
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Bilesik ad: 39 41 43 44 45 46
butanoic acid 0.3 0 5.3 2.2 1.4 0.2
octanoic acid 0.1 1.1 1 2.5 0 0.2
benzoic acid 3.8 0 0.3 0.4 8.1 0
nonanoic acid 3.7 2.9 4.4 4.6 7.8 7.3

formic acid 0 1.5 0.5 3.3 0 6.3

n- decanoic acid 6.9 1.4 0.5 2.9 0 16.5
ALKOLLER
Ethanol 0 0 0 0 9.7 0
2-propanol 0 0 2.7 0 21.6 0
2-methyl-1-butanol 192.8 29.8 251.4 195.7 380.2 457.1
1-hexanol 59.3 46.5 144.1 153.9 419 390.4
3-hexen-1-ol 0.1 7 8.8 0 8.4 25.5
1-butanol 41 36.5 90.2 127 495.2 154.2

1-pentanol 0.2 08 [ 16.7 87| 146 0
1.4 .butanediol 0 0 0 0 4.5 0
1-octen-3-ol 0 0 0 0 0 0

1-heptanol 0 0 0 0 0.4 0.2

2-ethyl-1-hexanol 10.3 4.6 6.1 8.9 175.1 29.4
1-octanol 0 0 0 0 0.6 0
2-hexene-1-ol 0 0 1 0 0 0
KETONLAR
1-hydroxy-2-propanone 12.8 4.6 1.7 3.9 2.6 | 40.9
3-hydroxy-2-butanone 0 0.7 0 2.2 0 5.9
heptan-2-one 0.3 4.9 6.3 5 23.6 19.4
4H-pyran-4-one 0 1.6 0.8 0 0 14.2
2(3H)furanone 8.7 1.8 0.4 0 0 0
TERPENLER
farnesene 0 0 0 0 0 0
estragole 0 0 0 3.2 0 0
2-pentene 0 0 0 0 0 0
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Ek-1. 2013 Egirdir Lokasyonu Belirlenen Aroma Bilesikleri Devami. (Jug/L)

Bilesik ach 48 50 52 56 57 58
ALDEHITLER
butanal 0 0 0 0.9 0.6 0
acetaldehyde 0 1.1 0 0 18.6 0
pentanal 0 0 0 0 0 0
hexanal 3724 625 738.5 454.6 298.1| 208.8
3-hexenal 12 1.3 0.2 6.8 3.9 0.7
4-pentenal 0 0 0 55.5 0 0
heptanal 0 0 0 0 0 0
2-hexenal 512.3| 60.4 504.9 1064.4| 734.4| 60.7
octanal 0.3 0 0 0 0 0
nonanal 10.1 09| 139 1.3 0 2
2,4, E-hexadienal 3.2 17| 123 5.4 42.1 4.4
decanal 0 0 0 3.2 1.2 0
2-5- furancarboxaldehyde 0 0.7] 15.8 4.4 0.7 2.3
2- furancarboxaldehyde 0 0.7 0 3.6 4.4 1.8
benzaldehyde 2.1 0 0 5.4 2.2 0
furfural 0 0 0 0 2 0
ESTERLER
ketogluconic metyl ester 0 0 0 0 0 3.2
acetic acid butyl ester 716.1| 17.8 752 743.3 257.8| 194.2
butanoic acid hexyl ester 10.5 02| 16.3 32.6 14.5 5.2
propanoic acid propylester 66.1 0.4 0.5 14.4 2.2 2.7
acetic acid hexyl ester 186.9]| 10.3 421.5 380.8 67.3 84.7
acetic acid pentyl ester 49.1 0.2 0 24.1 6.8 2.1
butanoic acid 2-methyl ester 102.8 58| 58.6 45.4 16.1 15.9
hexanoic acid hexyl ester 0 0 7.9 0.9 0 0.9
benzoic acid hexyl ester 0 0 0 0 0 0
decanoic acid decyl ester 0 0 0 0 5.5 0
Butanoic acid ethyl ester 0.6 27| 215 18.2 0 3.6
2-propenoic acid.2-propynyl ester 0 0 0 0 0 0
ethyl acetate 3.2 2.9 1.7 0 0 0
n- propyl acetate 95.2 22| 40.7 44.7 3.4 3.3
4-penten-2-ol acetate 0 0 0 0 3.1 0.7
ASITLER
sinapic acid 0 0 6.8 0 0 0
2-methyl propanoic acid 14.2 0 79.4 13.1 0 0.5
tetradecanoic acid 0 0 0 0 0 1.3
pentadecanoic acid 0 0 0 0 0 0
3-amino-2.3-dihydrobenzoic acid 0 5.4 0 0 0 0
acetic acid 12.4 25| 547 37.6 10.8 6
pentanoic acid 0 0 0 0 0 0
hexanoic acid 4.5 08| 139 75 2.8 2.8
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Bilesik adh 48 50 52 56 57 58
heptanoic acid 2.1 03] 11.9 0 0 8.3
butanoic acid 24.7 3.5 0.5 17.6 0.5 1.4
octanoic acid 0 0.6 8.3 1.2 0 0

benzoic acid 2.4 0 0 3.4 0.9 0
nonanoic acid 0 06| 438 3.3 0 1.9
formic acid 0 0 0.1 0 0 1.3
n- decanoic acid 0.3 0.6 0 1.3 0 1.6

ALKOLLER

Ethanol 24.9 0.7 0 0 0 0.2

2-propanol 0 18.8 7.9 0 0 36.2
2-methyl-1-butanol 917.3| 88.4 897.7 762.1 69.3 205.1
1-hexanol 239.9| 38.2 1340.8| 455.3 96.8 103.7
3-hexen-1-ol 2.7 0 0 9.7 1.2 3.4
1-butanol 402.5 6.2| 1010.3| 2344 302.4| 105.8

1-pentanol 0 9.2 926 0 172.5 9.2
1.4.butanediol 0 0 0 0 0 0

1-octen-3-ol 0 0 0 0.8 0 0

1-heptanol 0 0 0.2 21.8 0 0

2-ethyl-1-hexanol 0 1.4 0.5 4.8 0 4.2
1-octanol 0 0 15 0 0 0
2-hexene-1-ol 0 0 0 0 12.3 0
KETONLAR
1-hydroxy-2-propanone 0.9 16| 111 0 0 1
3-hydroxy-2-butanone 0 0 0 0 0 0
heptan-2-one 13.2 1.4 0.6 12.9 18.2 3.5
4H-pyran-4-one 0 0 12.6 0 0 0
2(3H)furanone 6.2 0 10.8 0 3.9 0
TERPENLER
farnesene 0 0 0.1 0 0 0
estragole 0 0 0 0 0 3.7
2-pentene 0 0 0 0 0 0
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Ek-1. 2013 Egirdir Lokasyonu Belirlenen Aroma Bilesikleri Devami . (g/L)

Bilesik ach 63 64 67 72 75 77
ALDEHITLER
butanal 1.8 0 1.6 7.5 1.6 0
acetaldehyde 0 0 0 0.4 1.5 0
pentanal 0 0 0 0 0 0
hexanal 46.1 1028 | 28.4 50.6 1118 [ 190.5
3-hexenal 0.1 2.4 0.1 0.8 6.1 5.2
4-pentenal 0 0 0 0 0 0
heptanal 0 0 0 0 0 0
2-hexenal 20.4 91.9 88.7 76.3 1142 [ 86
octanal 0 0.7 0 0.4 0.8 0
nonanal 0.1 1.3 0.5 0.4 2.7 1.7
2,4, E-hexadienal 0 0 0 0 5.3 3.3
decanal 0 5.1 0 0 0 0
2-5- furancarboxaldehyde 0 1.4 0 0 2.7 0
2- furancarboxaldehyde 0 2.5 0 0 3.9 0.2
benzaldehyde 0.6 0.5 0.1 0.2 0 0.7
furfural 0 0.3 0 0 0 0
ESTERLER
ketogluconic metyl ester 0 0 0.5 0 0 0
acetic acid butyl ester 74 0 44.3 29.3 124.7 0
butanoic acid hexyl ester 1.1 0 4.8 0 29.3 0.5
propanoic acid propylester 5.4 0.8 0 0 4.7 0
acetic acid hexyl ester 8.8 04] 213 17.6 150.4 1.4
acetic acid pentyl ester 1.2 0 0 1.3 0 0
butanoic acid 2-methyl ester 14.5 32.9 2.4 01| 254 6.2
hexanoic acid hexyl ester 0.1 0 0.4 0.8 115 0
benzoic acid hexyl ester 0 0 0 0 0 0
decanoic acid decyl ester 2.2 0 0 0 0 0
Butanoic acid ethyl ester 2 0.2 3.5 0 30.6 0.2
2-propenoic acid.2-propynyl ester 0 0 0 0 79.7 0
ethyl acetate 0 0 0 0 4.1 0
n- propyl acetate 7 0 0 0 3.7 0
4-penten-2-ol acetate 0 0 4.3 0.3 0 0
ASITLER
sinapic acid 0 0 0 0 0.6 0
2-methyl propanoic acid 0.1 0 0.3 0 0 1.1
tetradecanoic acid 0.1 2 0 0 0 1
pentadecanoic acid 0 1.1 0 0 0 0
3-amino-2.3-dihydrobenzoic acid 0 0 0 0 0 0
acetic acid 1.1 3.8 1.9 0.7 8.1 8.3
pentanoic acid 0 0 0.4 0 0 0.7

126




Bilesik adh 63 64 67 72 75 77
hexanoic acid 0.6 2.4 2.1 1.4 2.4 6.3
heptanoic acid 0 0.6 0.4 0.3 0 1.4
butanoic acid 1 0.2 0.2 0 1.7 0
octanoic acid 0.1 1 0.6 0.4 0 2

benzoic acid 0.4 0 0 0 1 0.7
nonanoic acid 0.5 1.8 1.7 0.9 2.1 5.7
formic acid 0 0.9 0 0 1 1.1
n- decanoic acid 0 1.4 0 0 0.5 0
ALKOLLER
Ethanol 5.1 0 0 0 1.6 1.4
2-propanol 0 0.5 0.1 0 1.6 0
2-methyl-1-butanol 78.9 62.3 8.9 6.3 11 39.3
1-hexanol 33.6 121.5 25.1 66.4 229.1 117.1
3-hexen-1-ol 1 12 0.3 3.2 4.1 6.7
1-butanol 52 133.3 | 49.7 66.8 56.7 131.6

1-pentanol 1.6 11.2 2.4 2.3 8.5 13.7
1.4.butanediol 0.3 0 0 0.1 0 0

1-octen-3-ol 0 0 0 0 0 0

1-heptanol 0 0 0 0.3 0 0.1

2-ethyl-1-hexanol 4.2 2.9 4.1 2.6 4.5 6.9
1-octanol 0 0 0 0.4 2.2 0
2-hexene-1-ol 0.1 0 0 0 0 0
KETONLAR
1-hydroxy-2-propanone 0 3.2 0.8 0 4.7 5.8
3-hydroxy-2-butanone 0.1 0.1 0 0 0 1.3
heptan-2-one 0.9 5.3 3.2 1.6 5.5 4.9
4H-pyran-4-one 0 0 0.1 0 0 2.2
2(3H)furanone 0 0.6 0.1 0.9 1.5 0
TERPENLER
farnesene 0 0 0 0 0 0
estragole 0 0 1.3 0.3 3.9 0
2-pentene 0 0.7 0.2 0 0 1.8
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Ek-1. 2013 Egirdir Lokasyonu Belirlenen Aroma Bilesikleri Devami . (g/L)

Bilesik ach 81 87 88 89 90 91
ALDEHITLER
butanal 0 2.3 0 0 0 2.1
acetaldehyde 0 0 7.5 2.3 0.5 0
pentanal 0 0 0 0 0 0
hexanal 30.3 2965 | 1244 | 2982 | 14.3 85.9
3-hexenal 2.2 15.2 0.5 4.4 0 0.6
4-pentenal 0 0 1.3 254.4 0 0
heptanal 0 0 0 0 0 0
2-hexenal 31.6 588.1 | 1265 | 7524 | 184 69.6
octanal 0 2.9 0.7 0 0.6 0.5
nonanal 0.2 2.6 0.3 0 0.4 0.2
2,4, E-hexadienal 0.7 3.3 2.6 0.8 0.4 3.1
decanal 0.1 0 0 0 0 0
2-5- furancarboxaldehyde 0.1 0 0.7 0 0 0
2- furancarboxaldehyde 0 2 0.8 0.2 0 2.9
benzaldehyde 0.4 7.3 0 10.7 0 1.1
furfural 0.2 0 0 0.2 0 0.8
ESTERLER
ketogluconic metyl ester 0 0 0 0 0 0
acetic acid butyl ester 2 921.3 0.2 71.6 31.1 0.8
butanoic acid hexyl ester 0.9 8.4 0.4 0 0.9 3.2
propanoic acid propylester 0 2.8 0.5 0 2.9 0
acetic acid hexyl ester 6.3 | 488.2 0.7 14.8 11 5.4
acetic acid pentyl ester 0 33.7 0 2.1 0 0
butanoic acid 2-methyl ester 1 11.2 0.1 1 11.1 4.4
hexanoic acid hexyl ester 0 2.4 0 0 0.1 1.3
benzoic acid hexyl ester 0 0 0 0 0 0
decanoic acid decyl ester 1.3 0 0 8.5 0 2.1
Butanoic acid ethyl ester 0.5 16.5 10.9 0.2 34.6 2.6
2-propenoic acid.2-propynyl ester 0.4 0 0 0 0 0
ethyl acetate 0 8.3 0 539.1 5.5 8.6
n- propyl acetate 0 70.7 2.3 8.2 2.7 0.1
4-penten-2-ol acetate 2.2 0 0 2.5 0 0
ASITLER
sinapic acid 0.3 0 0.2 0 0 1.6
2-methyl propanoic acid 0 0 0 0 0 0
tetradecanoic acid 0 0 0.7 0 0.6 0
pentadecanoic acid 0 0 0.3 0 0.3 0
3-amino-2.3-dihydrobenzoic acid 0 0 0 0 0 0
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Bilesik ad1 81 87 88 89 90 91
acetic acid 3.3 22.7 2.8 11.4 2.2 12.9
pentanoic acid 0 0 0.1 0.2 0 0.1
hexanoic acid 1.9 6.5 1.2 12.2 1 55
heptanoic acid 0.2 0 0 2.2 0.3 0.1
butanoic acid 0.2 7.7 0 12.7 0.7 5.1
octanoic acid 0.3 0 0.5 3.4 1.2 1.2
benzoic acid 0.3 2.3 0.7 2.9 0 1.4
nonanoic acid 0.7 1.9 1 5.1 1.3 2.9
formic acid 0 0 0.4 0 0.2 0.5
n- decanoic acid 0.2 0 0.9 0 0 2
ALKOLLER
Ethanol 0 0 5.4 3.3 0.8 0.4
2-propanol 0.3 0 0 31.2 0 0
2-methyl-1-butanol 11.2 556.1 0 58.2 59.5 52.2
1-hexanol 20.1 227.6 20.1 148.7 19.5 291
3-hexen-1-ol 2.1 9.7 39| 494 0 3.7
1-butanol 24.9 113.6 8.6 0 35.6 305.9
1-pentanol 0.4 0 1.3 28.9 1.3 20.6
1.4.butanediol 0.2 0 0.1 3 0 0
1-octen-3-ol 0 0 0 0 0 2.5
1-heptanol 0 0 0 0 0 0.1
2-ethyl-1-hexanol 3.2 0 14| 20 2.8 13.6
1-octanol 0 0 0 0 0.2 0
2-hexene-1-ol 0 0 0 0 0 19.6
KETONLAR
1-hydroxy-2-propanone 0 0 0.2 2.1 0.1 2.9
3-hydroxy-2-butanone 0 0 0.2 3.5 0 0.1
heptan-2-one 3.2 5.8 2.6 16.6 1.8 10.4
4H-pyran-4-one 0 0 0 3.6 0 0
2(3H)furanone 0.4 0 0.1 2.4 0 0.3
TERPENLER
farnesene 0 0 0 0 0 0
estragole 0 0 0 0 0 0
2-pentene 0 0 0 0 0 0

129




Ek-1. 2013 Egirdir Lokasyonu Belirlenen Aroma Bilesikleri Devami . (ug/L)

Bilesik ach 93 95 98 102 [ 104 106
ALDEHITLER
butanal 0 15.7 0 0 0 21.2
acetaldehyde 0 0 0 0 18.1 0.2
pentanal 0 0 0 0 0 0
hexanal 262 116.8| 80.7 374.2 170.8 272.8
3-hexenal 7.7 0.1 8.4 0.4 0 5.4
4-pentenal 0 2.8 2.2 0 8.7 0
heptanal 0 0 0 0 0 0
2-hexenal 510.3| 243.5( 109.7| 299.8 340.3 91.8
octanal 0 3.8 0 0 0 0
nonanal 0 2.5 0.7 0.4 0.6 0
2,4, E-hexadienal 12 29[ 10.6 0.2 17.6 0.1
decanal 0 1.4 0 0.4 0 1.2
2-5- furancarboxaldehyde 3.1 2 0.2 0.4 6 0
2- furancarboxaldehyde 2.9 2.3 0 0.6 2.6 0
benzaldehyde 0 0 1.2 1.6 0 0.1
furfural 3.1 0 0.5 0 0.5 0
ESTERLER
ketogluconic metyl ester 1.6 0 0 0 0 0
acetic acid butyl ester 415.6 0 40.8 26.3 141.1 0.1
butanoic acid hexyl ester 6.7 1.6 32| 175 0.8 2
propanoic acid propylester 84| 135 0 2.2 8.7 2.4
acetic acid hexyl ester 174.7 25| 16.3 8.8 22.2 5.3
acetic acid pentyl ester 4.1 0 1.9 0.3 4.7 0
butanoic acid 2-methyl ester 25.1 0.1 2.4 6.7 35.2 15.4
hexanoic acid hexyl ester 2.2 0.1 2 1.9 8.4 0
benzoic acid hexyl ester 0 0 0 0 0 0
decanoic acid decyl ester 0 0 3.1 0 0 1
Butanoic acid ethyl ester 7.8 0 0 47.3 8.2 477.3
2-propenoic acid.2-propynyl ester 0 0 0 0 0 0
ethyl acetate 0 0 0 0 0.8 0
n- propyl acetate 13.6 0 0 1.8 12 0
4-penten-2-ol acetate 0 0 0 0 0 0
ASITLER
sinapic acid 1.1 0 0.5 0 4 0
2-methyl propanoic acid 0 0 0 0 0 6.5
tetradecanoic acid 0.7 0 0.5 4 0 0
pentadecanoic acid 0 0 0.1 2.1 0 0
3-amino-2.3-dihydrobenzoic acid 0 2.2 0 0.3 69.8 1.3
acetic acid 22.5 6.4 2.4 4.8 40.5 3.6
pentanoic acid 0 1.2 0 0 0.6 0
hexanoic acid 2.2 3.6 31| 16.3 7.3 2.1
heptanoic acid 0 5.5 0.3 2.8 4 0.8
butanoic acid 0 8 02| 222 6.3 6.3
octanoic acid 0.2 0 0.6 4.8 4.4 0
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Bilesik adh 93 95 98 102 | 104 106
benzoic acid 1.1 2.5 0.7 0 1 0.8
nonanoic acid 3.9 0.1 22| 117 14.4 0.7
formic acid 0.2 0 0 0.3 13.1 0
n- decanoic acid 1.9 53 0 0.1 0.5 0.1
ALKOLLER
Ethanol 0 0 0 0.4 0 3.4
2-propanol 0 0 0 9.4 0 4.9
2-methyl-1-butanol 165.2 02| 545 1507.8| 437.9 435.7
1-hexanol 686.8 28| 67 843 136.9 572.7
3-hexen-1-ol 0.5 0.6 04 311 24.3 0
1-butanol 553.2 362.5[ 65.1 666 132.4 382.4
1-pentanol 38.6 9.3 28| 52 31.6 29
1.4.butanediol 0 0 0.5 0 0 0
1-octen-3-ol 0 0 0 0 0 0
1-heptanol 0.7 0 0 2.5 0 0
2-ethyl-1-hexanol 0.7 0.5 6.1] 179 24.4 0
1-octanol 0 1.3 0 2.1 0 0.6
2-hexene-1-ol 1.5 0 0 0 0 0
KETONLAR
1-hydroxy-2-propanone 9 0 0 0.2 77.8 0
3-hydroxy-2-butanone 0.7 1.8 0 0 0 6.2
heptan-2-one 11.5 10 3.2 164 24 6.7
4H-pyran-4-one 0 0 0 0.2 4.9 0
2(3H)furanone 3.7 0 0.6 0.1 5.2 0
TERPENLER
farnesene 0 0 0 0 0 0
estragole 0 0 0 0 0 0
2-pentene 0 0 0 0.3 0 0
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Ek-1. 2013 Egirdir Lokasyonu Belirlenen Aroma Bilesikleri Devami . (ug/L)

Bilesik adh 107 109 110 111 112 113
ALDEHITLER
butanal 0 7.5 2 3.8 3.7 0
acetaldehyde 0 0 0.4 0 0.9 1.7
pentanal 0 0.3 0 0 0.1 0
hexanal 88.6 221.3 87.4 202.3 107.6 380.8
3-hexenal 0.8 9.1 1.8 0.5 1.4 1.1
4-pentenal 0 0.7 0 0 0.9 0
heptanal 0 0 0 0 0 0
2-hexenal 52.3 120.2 167.7 97.8 205.1 630.8
octanal 0.4 1 0 0.3 0 0
nonanal 0.2 2.3 0.1 1.1 0.5 1.4
2,4, E-hexadienal 0 11 0.9 11.5 0.9 45.2
decanal 0 0.1 0 0.9 0 0
2-5- furancarboxaldehyde 0.6 3 0 1 0 2.5
2- furancarboxaldehyde 0.5 5.1 0.5 0.6 0.3 4.9
benzaldehyde 0.1 0.1 1.1 0.1 0.4 0
furfural 0 0.5 0 0 0 3.2
ESTERLER
ketogluconic metyl ester 0 0 0 1.9 0 0
acetic acid butyl ester 0.3 1.1 71 0.2 2.2 76.1
butanoic acid hexyl ester 0.3 11.2 1.2 0.6 15.3 1.5
propanoic acid propylester 0 0 4.1 0 0.7 0
acetic acid hexyl ester 1.7 10.3 19.1 4.8 3 31
acetic acid pentyl ester 0 0 33.5 0 0 6.6
butanoic acid 2-methyl ester 0 10.5 2 0 9.5 0.4
hexanoic acid hexyl ester 0.2 0.8 0.4 0 0 2.3
benzoic acid hexyl ester 0 0 0 0 1 0.2
decanoic acid decyl ester 0 0 0.1 0.3 0 5
Butanoic acid ethyl ester 0.2 10 2.5 4.8 7 2.6
2-propenoic acid.2-propynyl ester 0 0 0 0.1 0 0
ethyl acetate 0 0 2.7 0 0 5.9
n- propyl acetate 0 0.1 2.8 0 0 0
4-penten-2-ol acetate 0 0.7 0 0.9 0 4.9
ASITLER
sinapic acid 0 0 0 0 0 0
2-methyl propanoic acid 0 0 0.4 0.9 0.3 0
tetradecanoic acid 0.4 0 0.7 0.5 0.4 0
pentadecanoic acid 0.3 0 0 0.3 0.2 0
3-amino-2.3-dihydrobenzoic acid 0 1.2 0 0 0 42.3
acetic acid 1.1 5.8 3.6 3.2 5.4 12.2
pentanoic acid 0 0 0.2 0.3 0 0
hexanoic acid 1.2 2.1 3.3 2.6 2 4.6
heptanoic acid 0.6 0.8 0.1 0.3 0 0.5
butanoic acid 0 1.7 2.4 0.1 9.7 8.9
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Bilesik ad1 107 109 110 111 112 113
octanoic acid 0 1.6 0.8 0.4 0.4 0.6
benzoic acid 0.4 0.7 0.3 0.1 1 1.3
nonanoic acid 0.7 1.7 4.5 2.3 15 2.3
formic acid 0.3 1.3 0 0 0 0

n- decanoic acid 0 1.8 0.7 1.9 0.2 1
ALKOLLER
Ethanol 0 1.4 0 0.6 0 3.4
2-propanol 1.7 3.4 0 0 0 0
2-methyl-1-butanol 15.6 176 66.4 25.4 35.7 19.4
1-hexanol 58.4 169.1 93.5 181.7 170.8 37.8
3-hexen-1-ol 3.9 8.1 7.6 5.1 9.7 9.3
1-butanol 28.5 93.8 59 238.2 87 142.1

1-pentanol 2.7 15.7 4.7 87.2 8.6 88
1.4.butanediol 0 0 0 0 0 0
1-octen-3-ol 0.4 0 0 0 0 1.8

1-heptanol 0.1 0 0 0 0.2 0

2-ethyl-1-hexanol 2.9 9.6 2.3 2.3 6.9 7.5
1-octanol 2.9 0.4 0 0.3 0.3 0
2-hexene-1-ol 0 0 0 0 0 0
KETONLAR
1-hydroxy-2-propanone 0 3.2 0.3 0.3 0 3.5
3-hydroxy-2-butanone 0 0 0 0 0 2.6
heptan-2-one 2.1 7.8 3.6 5.1 6 13.7
4H-pyran-4-one 0 0 0.3 0.4 0.1 12.4
2(3H)furanone 0.2 0.5 0 0.3 0 25.6
TERPENLER
farnesene 0 0 0 0 0 0
estragole 0 0 0 0 0 0
2-pentene 0 0 0 0 0.3 0
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Ek-1. 2013 Egirdir Lokasyonu Belirlenen Aroma Bilesikleri Devami . (ug/L)

Bilesik ach 114 116 (119 120 122 125
ALDEHITLER
butanal 4.7 0 0 3.5 12.2 0
acetaldehyde 0 0.7 0 10 0 0
pentanal 0 0 0 0 0 0
hexanal 381.1 313.7 350.8 364.2 897 237.8
3-hexenal 10.8 0 1.2 0 0 1.1
4-pentenal 0 0 0 0 0 0
heptanal 0 0 0 0 0 0
2-hexenal 1017.8| 149.7 107.2 163.6 662.9 81.3
octanal 0 0 0 0 0 0
nonanal 0.6 0 0.8 0.9 8.2 2.5
2,4, E-hexadienal 39.1 0 2.6 0 24 0
decanal 0 0 0 0.3 0 0
2-5- furancarboxaldehyde 0 0 0 0 18.2 1.2
2- furancarboxaldehyde 0 0 0 0.4 42 2.2
benzaldehyde 1.4 0.9 0 0 0 0
furfural 0.8 0.7 1.4 0 7.7 0
ESTERLER
ketogluconic metyl ester 0 0 2.5 0 0 0
acetic acid butyl ester 33.3 16 266.3 577.5 180.6 663.7
butanoic acid hexyl ester 0 0 0 3.6 48.8 12.1
propanoic acid propylester 0 0 6 7 41.3 0.3
acetic acid hexyl ester 27.4 1135.1] 60.9 114.6 100.4 247.5
acetic acid pentyl ester 0 4.6 0 12.7 0 3.8
butanoic acid 2-methyl ester 0 0 32.8 21.6 148.7 368.6
hexanoic acid hexyl ester 0 0 0 0.1 0 14.8
benzoic acid hexyl ester 0 0 0 0 4.4 0
decanoic acid decyl ester 0 3.5 1.4 0.9 5.3 0
Butanoic acid ethyl ester 0 0 180.2 2.1 38.2 66.9
2-propenoic acid.2-propynyl ester 0 0 0 0 0 0
ethyl acetate 68.2 12 9.4 12.3 6 110.4
n- propyl acetate 4.7 0 59.8 33 0 115
4-penten-2-ol acetate 0 0.7 49.9 0 0 0
ASITLER
sinapic acid 0 0 1.8 0.4 0 0
2-methyl propanoic acid 0.5 0 0 0 0 0
tetradecanoic acid 0 3.5 0 0 0 0
pentadecanoic acid 0 0 0 0 0 0
3-amino-2.3-dihydrobenzoic acid 0 0 0 0 7.6 0
acetic acid 6.8 3.3 8.3 4.2 80 4.6
pentanoic acid 0 0 0 0 0 0
hexanoic acid 2.4 4.7 9.1 4.2 9.3 7.2
heptanoic acid 0 0.9 0 0.7 0 0.5
butanoic acid 6.1 0 5.2 1.8 17 2.4
octanoic acid 0 0.9 1.3 0.9 8 2.1




Bilesik adh 114 116 |119 120 122 125
benzoic acid 3.9 0.8 0 0.1 0 0.9
nonanoic acid 0 1.4 4.7 2.3 23.8 2.7
formic acid 0 0 0 0.4 8.4 1.1
n- decanoic acid 0 0 0 0 0 4.5
ALKOLLER
Ethanol 0 0.8 0 1.6 52.6 0
2-propanol 0 22.7 7.3 0 279.4 0
2-methyl-1-butanol 66.4 28.6 249.1 191.8 842 37
1-hexanol 0 187.8 361.4 391.5 626.4 249.1
3-hexen-1-ol 0 10.5 23.7 8.9 11.2 4.8
1-butanol 66.8 304.7 358 404.1 7 56.5
1-pentanol 23 8 21.1 3.9 40.9 1.4
1.4.butanediol 0 0.7 0 0.1 0 0
1-octen-3-ol 0 0 0 0 0 1.8
1-heptanol 0 0 0 0.2 0 0.4
2-ethyl-1-hexanol 0 10.8 7.1 3.2 6.3 7.6
1-octanol 0 0.8 0 0.1 0 1.9
2-hexene-1-ol 32.6 0 0 0 0 0
KETONLAR
1-hydroxy-2-propanone 0 0 0 0.8 36.8 0.6
3-hydroxy-2-butanone 0 0 18.2 0 6.6 0
heptan-2-one 16.2 4.7 6.5 6.7 16.2 5.3
4H-pyran-4-one 0.8 2.4 0 1.1 0 0
2(3H)furanone 5.9 0 16.5 0.6 193 0
TERPENLER
farnesene 0 0 0.7 0 0 3.6
estragole 0 0 1.1 3.5 0 0
2-pentene 0 0 0 0 0 0
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Ek-1. 2013 Egirdir Lokasyonu Belirlenen Aroma Bilesikleri Devami . (ug/L)

Bilesik ach 126 127 129 130 136 139
ALDEHITLER
butanal 0 0 0 0 3.5 5
acetaldehyde 0 5.4 0.7 0 0 1.4
pentanal 0 0 0 0 0 0
hexanal 2414 | 106 19.2 106.1 | 1085 | 104.3
3-hexenal 0 3.1 0.8 2 1.4 2.6
4-pentenal 0 0 0 0.7 0.6 9.9
heptanal 0 0 0 0 0 0
2-hexenal 2329 [ 51.2 19.3 259.9 [ 1326 | 2513
octanal 0 0 0 0 0 1.1
nonanal 1.8 2.7 1.1 2.3 2.7 0.5
2,4, E-hexadienal 0 0 0 0.7 3 0.7
decanal 5.8 0 0 0 0 0.3
2-5- furancarboxaldehyde 2.9 1 0 0 0.6 0.2
2- furancarboxaldehyde 3.4 2.4 0.1 0.3 6.2 0.6
benzaldehyde 0 0 0 0 0 0.8
furfural 0 0.6 0 0 0 0.5
ESTERLER
ketogluconic metyl ester 0 0 0 0 2 0
acetic acid butyl ester 145.1 1184 | 22 21.8 79 37.1
butanoic acid hexyl ester 5.2 2.5 3.9 0 7.6 3.1
propanoic acid propylester 0 18.4 1.2 115 0 0.3
acetic acid hexyl ester 52.6 44.6 12.3 10.8 41.1 16.5
acetic acid pentyl ester 34 114 0.3 3.6 0.6 2.3
butanoic acid 2-methyl ester 17.2 46.1 6.3 84| 121 5.7
hexanoic acid hexyl ester 0 0.4 0.1 0 0.9 0.5
benzoic acid hexyl ester 0 0 0 0 0 0
decanoic acid decyl ester 0 0 0.2 0 0 1.9
Butanoic acid ethyl ester 6.2 0 6.3 10.9 47 0.3
2-propenoic acid.2-propynyl ester 0 0 0 0.8 0 0
ethyl acetate 0 12 25.9 27.9 4.8 0
n- propyl acetate 8.6 21.3 0 0.4 2.9 0
4-penten-2-ol acetate 0 1.7 0.2 2.4 0 3.1
ASITLER
sinapic acid 0 0 0 1.1 0 0
2-methyl propanoic acid 0 0 0 0.5 0 0.3
tetradecanoic acid 2.9 2.5 0.3 0.7 34 0.2
pentadecanoic acid 4.1 1.5 0 0.5 1.8 0
3-amino-2.3-dihydrobenzoic acid 0 0.1 0 1.6 0 0
acetic acid 4 7.3 4.3 2.5 14.4 3.6
pentanoic acid 0 0 0.2 0 1 0.4
hexanoic acid 2.7 3.7 1.6 2.3 2.2 5.4
heptanoic acid 0 0.6 0 0 0 0.5
butanoic acid 34 11 0.4 3.1 0 0
octanoic acid 0 0.7 0.7 0.6 1.3 1.1
benzoic acid 0 0 0 0.4 3 0.6
Bilesik ach 126 127 129 130 136 139
nonanoic acid 3.7 1.7 2.7 1.7 1.3 3.1
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formic acid 1.8 3.3 0 0 0 0.3
n- decanoic acid 4.7 1.3 0.1 0.7 5.6 0
ALKOLLER
Ethanol 0 0 12.2 0 32.8 0.3
2-propanol 0 6.5 0 0 0 0
2-methyl-1-butanol 2259 | 2975 34.2 1208 | 2017 | 87.2
1-hexanol 220.3 | 233 61.5 46.5 183 75.8
3-hexen-1-ol 6.7 5.2 2.1 0 0 17.3
1-butanol 1448 | 303.1| 34.3 64.3 1076 | 814
1-pentanol 0 23.3 0.9 08| 155 7.2
1.4.butanediol 0 0 0 0 0 0.5
1-octen-3-ol 0 0 0 1 0 0
1-heptanol 0 0.5 0 0 0 0
2-ethyl-1-hexanol 0 8.4 1.7 0.8 6.4 7.5
1-octanol 0 0.8 0 0 0 0.1
2-hexene-1-ol 0 0.8 0 0 0 0
KETONLAR
1-hydroxy-2-propanone 1.7 3.7 0 15.1 11 0
3-hydroxy-2-butanone 0 0.7 0 0 0 0
heptan-2-one 5.6 5.9 2.2 7.6 4.4 5.2
4H-pyran-4-one 0 0 0 0 0 0.2
2(3H)furanone 0 0 0 0 3.9 1.2
TERPENLER
farnesene 0 0 0 0 0.7 0
estragole 0 0 0 0 0 0
2-pentene 0 0 0 0 0 0
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Ek-1. 2013 Egirdir Lokasyonu Belirlenen Aroma Bilesikleri Devami . (pg/L)

Bilesik ach 140 141 142 (143 144 145
ALDEHITLER
butanal 0 0 0 0 5.3 0
acetaldehyde 0.4 0 0.1 0.7 0.7 0.8
pentanal 0 0 0 0.7 0 0
hexanal 50.7 92.2 551.3 106.6 104.5 24.6
3-hexenal 0.5 2.9 4.3 2.2 1.2 0
4-pentenal 0 2.5 0 1.4 0 0
heptanal 0 0 0 0 0 0
2-hexenal 174.7 110.7 1121.9] 335.2 137.4 58.8
octanal 0 2.1 0 0 0 0
nonanal 0 0.6 0.2 0 2 0.3
2,4, E-hexadienal 13.7 0.1 8.2 13.7 0 0
decanal 0.6 1 0 0 0.3 0
2-5- furancarboxaldehyde 0.4 0 0 0 3.8 0
2- furancarboxaldehyde 0.6 0 0 0 2.9 0.3
benzaldehyde 0.8 0 4.6 0 0 0
furfural 0 0.1 0 0 0 0.5
ESTERLER
ketogluconic metyl ester 0 0 0 0 0 2.9
acetic acid butyl ester 24.3 21.4 292.5 28.5 133 37.7
butanoic acid hexyl ester 1.2 1 0.4 0 18.7 0.8
propanoic acid propylester 14.2 2.9 4.1 0 23.7 0.7
acetic acid hexyl ester 11 9.2 60.6 9.5 100.6 12.2
acetic acid pentyl ester 1.6 1.5 7.7 1 3.9 0.4
butanoic acid 2-methyl ester 38.7 11.8 21.8 0 44.7 3.4
hexanoic acid hexyl ester 0.5 0 0 0 0.7 0.4
benzoic acid hexyl ester 0 0 0 0 0 0
decanoic acid decyl ester 5.9 0 0 1.8 0 0
Butanoic acid ethyl ester 139.9 1 7.8 0 82.1 5.5
2-propenoic acid.2-propynyl ester 0 1.6 0 0 0.1 0
ethyl acetate 301.7 91.5 10.4 0 99.8 4.9
n- propyl acetate 1.5 0.8 1.7 0 8.3 0
4-penten-2-ol acetate 1.2 0 0 3.3 0.4 0
ASITLER
sinapic acid 0 0 0 16.7 0 0
2-methyl propanoic acid 0 0 0 0 0.1 0.2
tetradecanoic acid 0.8 0 0 0 1.4 0
pentadecanoic acid 0.4 0 0 0 0 0
3-amino-2.3-dihydrobenzoic acid 1 0.2 0.6 0 2.6 0
acetic acid 3.2 2.4 13.8 4 15.2 2.5
pentanoic acid 0 0 4.3 0 0 0
hexanoic acid 0.8 2.5 22.4 1.2 2.7 1.4
heptanoic acid 0 0.1 3.1 0 0 0
butanoic acid 2 2.1 3.1 0.9 0.8 0.3
octanoic acid 0 04 3.5 0 1.3 0.4
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Bilesik adh 140 141 142 {143 144 145
benzoic acid 0.6 0.2 2.5 0 2.3 0
nonanoic acid 0.2 1.5 5 0 1.6 1.2
formic acid 0.3 0 0 0 2.1 0
n- decanoic acid 0.5 0 0 0 1.8 0.5
ALKOLLER
Ethanol 8.3 0 3.9 0 0 0
2-propanol 0 4.1 3.8 0 0 0
2-methyl-1-butanol 28.7 143.8 241.2 16.5 284.4 22.8
1-hexanol 36.9 50.6 274.9 0 165.6 40.7
3-hexen-1-ol 1.5 0.3 46.3 0 0 3.7
1-butanol 76.8 44.8 287.3 31.4 160.8 67.1
1-pentanol 2.5 1.8 29.5 4.9 24.9 0.9
1.4.butanediol 0 9.3 0 0 0 0
1-octen-3-ol 0 0 0 0.7 0 0
1-heptanol 0 0 0 0 0.1 0.1
2-ethyl-1-hexanol 0.3 2.1 24.8 11.8 9.8 3.5
1-octanol 0 0.3 0 0 61.8 0.1
2-hexene-1-ol 0 0 0 0 0 0
KETONLAR
1-hydroxy-2-propanone 0.3 1.6 0.4 0 0.2 3
3-hydroxy-2-butanone 0 1 0 17.8 0 0.3
heptan-2-one 6.4 1.8 20.9 8.7 7 2.1
4H-pyran-4-one 0 0 0 0 0 0.9
2(3H)furanone 0.4 1.7 6.6 1.8 5.5 0
TERPENLER
farnesene 0 0 0 0 0 0
estragole 0 0 0.4 0 0 0
2-pentene 0 0 0 1.2 0 0.1
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Ek-1. 2013 Egirdir Lokasyonu Belirlenen Aroma Bilesikleri Devami . (ug/L)

Bilesik ach 146 148 149 150 151 153
ALDEHITLER
butanal 0 3.2 0 4.8 0.4 0
acetaldehyde 1.5 0 0.1 0 5.6 0
pentanal 0 0 0 0 0 655.8
hexanal 196.7 109.9 94.1 66.2 115.2 655.8
3-hexenal 3.1 0 6.3 0.4 0.8 1.8
4-pentenal 0 0 0 0.2 0 0
heptanal 0 0 0 0 0 0
2-hexenal 277.4 151.7 130.3 57.9 141.5 290.3
octanal 0 0 0.1 1 0 0
nonanal 2.3 1.7 0.3 0.1 2 10.6
2,4, E-hexadienal 9 0 8.1 0.1 2.1 0.9
decanal 0 0 0.4 0 0 3.4
2-5- furancarboxaldehyde 0.8 0 0 0 1.6 0.7
2- furancarboxaldehyde 2.2 0 0 0 2.2 3.3
benzaldehyde 0 1.4 0 0 0 0.7
furfural 0 0.3 0 0 0 2.3
ESTERLER
ketogluconic metyl ester 0.4 0 6.7 0 0 0
acetic acid butyl ester 107.5 171.8 1 0.2 38.1 1020.8
butanoic acid hexyl ester 1 21.6 1.5 5.8 1.8 12.9
propanoic acid propylester 0 65.4 0.9 0 0.6 1.4
acetic acid hexyl ester 64.1 75 15.1 2.7 23.6 614
acetic acid pentyl ester 0.4 3 0 0 0.5 31.8
butanoic acid 2-methyl ester 5 42.7 3.6 6.6 9.4 5.9
hexanoic acid hexyl ester 0 0.7 0.3 0.2 21 2.7
benzoic acid hexyl ester 0 0 0 0 0.5 0
decanoic acid decyl ester 0 0 2.5 0.4 0 2.3
Butanoic acid ethyl ester 5.1 12.4 1 1.7 42.9 5.9
2-propenoic acid.2-propynyl ester 0 0 0.1 0 0 6.6
ethyl acetate 1.4 7.1 0 0 4.4 131.2
n- propyl acetate 0 35.7 0 0 0 24.8
4-penten-2-ol acetate 0 5.2 0.7 0 0 0
ASITLER
sinapic acid 3.4 0.7 0 0 0 0
2-methyl propanoic acid 0 0 0.1 0 0 0
tetradecanoic acid 3.9 0.7 0 0.6 0.4 0
pentadecanoic acid 0.6 0 0 0.4 0 0
3-amino-2.3-dihydrobenzoic acid 15.2 0 0.9 0 0 0
acetic acid 8.4 6.2 3 0.5 5.5 22.7
pentanoic acid 0 0 0 0.7 0 0
hexanoic acid 7.4 6.7 1.2 1.4 1.2 8.8
heptanoic acid 1.1 1.1 0 0.1 0 0.5
butanoic acid 0 18 0.3 0 0 1.3
octanoic acid 1.6 1.5 0.2 0.3 0 0.7
benzoic acid 0 0.7 0.7 0 0.8 0
nonanoic acid 5 4.6 0.5 0.7 1.3 1.6
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Bilesik adh 146 148 149 150 151 153
formic acid 1.1 0.4 0.1 0 0.7 4.6
n- decanoic acid 0.6 0 0.3 0 0.3 2.8
ALKOLLER
Ethanol 0 1.6 2.3 0 30.8 12.4
2-propanol 0 5.8 0 1.2 0 0
2-methyl-1-butanol 30.8 256.3 6.2 | 404 85.8 155.5
1-hexanol 159.3 205.7 39.8 77.1 20.9 726.7
3-hexen-1-ol 10.5 6.4 0.3 1.3 0 14.5
1-butanol 163.8 251.2 60 68.7 83.2 834.9
1-pentanol 5.9 4.7 4.6 4.3 5.2 13.9
1.4.butanediol 0 0.6 0 0 0 0.7
1-octen-3-ol 0 0 0 0.1 0 0
1-heptanol 0.9 0 0 0.2 0 0.8
2-ethyl-1-hexanol 4.2 9.1 0.8 2.7 1.4 7.3
1-octanol 0 0 0 0.4 0 3.2
2-hexene-1-ol 0 1.4 0 0 0 2.3
KETONLAR
1-hydroxy-2-propanone 1.2 4.1 0.7 0 0.7 0
3-hydroxy-2-butanone 0 0 0.1 0 0 0
heptan-2-one 4.5 5.7 8.9 1.7 4.9 11.5
4H-pyran-4-one 0 0 0 0 0 0
2(3H)furanone 1.2 0.3 2.2 0.2 0 0.5
TERPENLER
farnesene 0.3 0 0 0 0 0
estragole 0 0 0 0 0 0
2-pentene 0 0 0 1.1 0 0
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Ek-1. 2013 Egirdir Lokasyonu Belirlenen Aroma Bilesikleri Devami . (ug/L)

Bilesik ach 154 155 156 158 159 160
ALDEHITLER
butanal 0 0 0 3.3 0 0
acetaldehyde 6.8 0 0 0.5 0 0
pentanal 0 0 0 0 0 0
hexanal 196.6 363.5 193.3 204.5 344 100.4
3-hexenal 5.2 4.1 2.2 3 4 3.1
4-pentenal 0 1 2.4 0 0 0
heptanal 0 0 0 0 0 0.8
2-hexenal 223.6 652.7 125.5 258.2 52.5 237.9
octanal 0 0 0 0 0 3.5
nonanal 0.1 0 0.5 4.4 1.6 0.3
2,4, E-hexadienal 0 9.9 3.9 0.7 0 0
decanal 0 1 0 0.4 0 0
2-5- furancarboxaldehyde 0 1.4 1.6 0 1.2 0
2- furancarboxaldehyde 0 2.3 1.9 0.5 1.8 0.5
benzaldehyde 0.5 3.1 0 0 0 0
furfural 0.6 1.7 0 0 3.2 1.3
ESTERLER
ketogluconic metyl ester 0 0 0 0 0 0
acetic acid butyl ester 48.9 0 127.8 163.9 481.2 0.3
butanoic acid hexyl ester 0 23 12.3 22.6 30 4.6
propanoic acid propylester 3.4 1 406.1 17.5 83 1.7
acetic acid hexyl ester 23.3 5.8 248.9 125.3 96.7 9.8
acetic acid pentyl ester 0 0 31.4 12.2 1.1 0
butanoic acid 2-methyl ester 9.8 6.1 50.3 32.8 11.7 6.9
hexanoic acid hexyl ester 1.1 0 8.7 1.6 6.5 1.6
benzoic acid hexyl ester 0 0 1 0 0 0
decanoic acid decyl ester 0 0 0 0 1.9 0
Butanoic acid ethyl ester 14 6.5 17.2 7.5 46.9 24.6
2-propenoic acid.2-propynyl ester 0 0 0 0 0 0
ethyl acetate 0 0 4.7 34.4 5.9 0
n- propyl acetate 0.8 0 65.3 69 119.7 0
4-penten-2-ol acetate 0 0 0 0 0 0
ASITLER
sinapic acid 0 6.4 0 0 11.4 6.9
2-methyl propanoic acid 0 11.9 0 0 0 0
tetradecanoic acid 0.2 0 0 0 3 0.5
pentadecanoic acid 0.2 0 0 0 1.5 0
3-amino-2.3-dihydrobenzoic acid 0 0 0.6 0 0 0
acetic acid 34 16.4 8 3.9 19.2 4
pentanoic acid 3.2 0 0 0.2 0 0
hexanoic acid 1.5 3.8 1.3 4.6 3.4 4.4
heptanoic acid 0.1 0 0 0.2 0 0.5
butanoic acid 0 16.1 2.8 23 3.7 0
octanoic acid 0.1 0 0 1 0 1.1
benzoic acid 0 3.9 0 0 1.1 0
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Bilesik adh 154 155 156 158 159 160
nonanoic acid 0.4 0.8 1.5 3.4 0 2.4
formic acid 0 0 0.9 0.4 1.8 5.9
n- decanoic acid 0 0.7 0 0 1.4 0
ALKOLLER
Ethanol 0.7 0 0 0 0 0
2-propanol 2.5 0 0 3.7 0 7.8
2-methyl-1-butanol 239.3 96.5 181.1 227.7 612.4 109
1-hexanol 97.6 118.3 182.5 231.7 282.8 226.2
3-hexen-1-ol 14.9 15.5 5.7 2.7 2.3 13.4
1-butanol 153.5 192.2 106.5 211.4 398.7 228
1-pentanol 4 13.9 0 8.2 12.8 12
1.4.butanediol 0 0 0 0 0 0
1-octen-3-ol 0 0 0 0 1.1 0
1-heptanol 0 5.8 0 0.4 0 1.9
2-ethyl-1-hexanol 9.9 0 1.3 2.3 13.8 9.1
1-octanol 0.5 0 0 0.4 0 0.9
2-hexene-1-ol 0 99.9 0 0 0 0
KETONLAR
1-hydroxy-2-propanone 0 0.8 2.9 1.1 6.6 1.1
3-hydroxy-2-butanone 0.5 1.5 0 0 19.2 0
heptan-2-one 10.1 15.6 4.9 6 15 6.1
4H-pyran-4-one 0 0 0 0.8 0 0.8
2(3H)furanone 1.2 1 0 0.4 0 0.4
TERPENLER
farnesene 0 0 0 0 0 0
estragole 0 0 0 0 0 0
2-pentene 8.6 0 1.3 0 0 0
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Ek-1. 2013 Egirdir Lokasyonu Belirlenen Aroma Bilesikleri Devami . (pg/L)

Bilesik adh 161 164 166 167 169 177
ALDEHITLER
butanal 2.8 1 0 0 0 0
acetaldehyde 0 0.3 0 0.5 0 0
pentanal 0 0.2 0 0 0 0
hexanal 133.4 51.1 71.9 162.4 177.3 150.1
3-hexenal 2.9 0.4 41.4 8.7 0 40.1
4-pentenal 0 0.1 0 1 0 70.2
heptanal 0 0 0 0 0 0
2-hexenal 154 77.6 62.7 596.4 322.3 522.9
octanal 0 0 0 0 0 0
nonanal 0 0.6 0 0 4.7 0.1
2,4, E-hexadienal 0 0 18.1 13.5 0.1 0
decanal 0.8 0.4 0.1 0 0.2 0
2-5- furancarboxaldehyde 0.2 0 0 0 0 0
2- furancarboxaldehyde 0 0.3 0 0 4 0
benzaldehyde 0.4 0 0 0 0 2.8
furfural 0 0 0 0 1.8 0
ESTERLER
ketogluconic metyl ester 0.8 0 0 0 0 0
acetic acid butyl ester 103.2 31 0.2 131.1 243.8 80.5
butanoic acid hexyl ester 6.4 3.2 0 18.4 1.8 34.8
propanoic acid propylester 1.8 0.7 0 0 13.9 0
acetic acid hexyl ester 10.4 14.3 5.5 76.7 165.6 0.3
acetic acid pentyl ester 3.4 0 1.5 0 6.9 8
butanoic acid 2-methyl ester 5.3 2.4 0.3 5 21.1 0.2
hexanoic acid hexyl ester 2.1 0.5 0 0 4 0
benzoic acid hexyl ester 0 0.1 0 0 0 0
decanoic acid decyl ester 0.2 0 0.2 0 0 0
Butanoic acid ethyl ester 16.2 1.3 0 30.2 7.4 0.1
2-propenoic acid.2-propynyl ester 0 0 0 0 0 0
ethyl acetate 0 3.1 0 19.5 0 0
n- propyl acetate 0.8 1.7 0.1 0 22.8 0
4-penten-2-ol acetate 0 0 2 2.8 0 13.4
ASITLER
sinapic acid 1.6 1.8 0 3.5 0 0
2-methyl propanoic acid 0 0 0 11.5 0 0
tetradecanoic acid 0 0 0 0 2 0
pentadecanoic acid 0 0 0 0 0 0
3-amino-2.3-dihydrobenzoic acid 0 0 0 0.8 0 0
acetic acid 4.7 1.6 0.6 7.8 9.2 11.8
pentanoic acid 0 0 0 0 0 0
hexanoic acid 0.6 0.5 0.4 3.2 3.7 3.9
heptanoic acid 0 0.1 0 0 0 0
butanoic acid 0.2 0.4 0.1 1.6 3.1 3.6
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Bilesik ad1 161 164 166 167 169 177
octanoic acid 0 0 0 0 0.1 0.1
benzoic acid 0.2 0.3 0.2 0.8 0 2.3
nonanoic acid 0 0.9 0.3 0 1.9 0.2
formic acid 0 0 0 0 0 0

n- decanoic acid 0 0.2 0 0 2.4 0
ALKOLLER
Ethanol 0 1.5 0 0 3 0
2-propanol 0 0 0 0 0 0.9
2-methyl-1-butanol 78.3 59.1 1.5 40.3 376.4 99.3
1-hexanol 0 86.4 0 49.1 214.9 93.2
3-hexen-1-ol 1.2 0 0.2 2 7.2 0
1-butanol 133.6 22.6 5.1 477.9 143.7 9.4

1-pentanol 2.2 1.9 2.3 253.6 0.3 0.1
1.4.butanediol 0 0 0 0 0 0
1-octen-3-ol 0 0 0 0 0 0

1-heptanol 0 0.2 0 20.9 0.1 0

2-ethyl-1-hexanol 5.2 1.2 0 0 4.8 0.2
1-octanol 0 0.3 0 0 0 0
2-hexene-1-ol 1.8 0 0 0 0 0.1
KETONLAR
1-hydroxy-2-propanone 0 0 0 4.1 12.1 0
3-hydroxy-2-butanone 0 0 0.6 0 3.5 15.3
heptan-2-one 5.5 1.2 1.1 14 4.6 30.5
4H-pyran-4-one 0 0 1.2 2.6 2.4 0.1
2(3H)furanone 0 0 6.7 3.5 0 5
TERPENLER
farnesene 0 0 0 0 0 0
estragole 0 0.4 0 0 0 0
2-pentene 0 0 0 0 0 0
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Ek-1. 2013 Egirdir Lokasyonu Belirlenen Aroma Bilesikleri Devami . (pg/L)

Bilesik adh 179 183 184 187 188 190
ALDEHITLER
butanal 0 0 0 0 0 0
acetaldehyde 0 0.3 0 0.2 0 0
pentanal 0 0 0 0 0 0
hexanal 531.7 87.7 61.5 201.9 186.4 42.3
3-hexenal 26.9 2.2 0 2.6 11 2.3
4-pentenal 10.5 0 0 1.4 6 0
heptanal 9.4 0 0 0 0 0
2-hexenal 760.7 93.9 35.6 259.4 209.9 31.2
octanal 11.7 0 0 0 3.6 0
nonanal 3.2 0.9 3.3 0 1.7 1.2
2,4, E-hexadienal 22.4 0 0.8 8.8 23.9 1.3
decanal 0 0 0 0 3.2 0
2-5- furancarboxaldehyde 0.2 0 0.2 1.1 0 0.6
2- furancarboxaldehyde 0.2 0.3 0.2 1.3 0 0.7
benzaldehyde 4.3 0 0 0 0 0
furfural 0 0 0.4 0.2 0 0
ESTERLER
ketogluconic metyl ester 54 0 0 0 0 0
acetic acid butyl ester 57.3 90.4 82.8 15.7 45.4 58.6
butanoic acid hexyl ester 0.2 3.9 6.4 0 1 6.2
propanoic acid propylester 0.6 6.8 10.3 2 2.5 5.8
acetic acid hexyl ester 57.7 38 69.9 11.3 24 52.1
acetic acid pentyl ester 0 1.7 2.4 1.2 0 2.5
butanoic acid 2-methyl ester 0 19.1 9.3 0 23.7 25.4
hexanoic acid hexyl ester 0.3 0.7 0 0.4 0 2.5
benzoic acid hexyl ester 0 0 0 0.4 0 1.3
decanoic acid decyl ester 14 0 0 0 0 0
Butanoic acid ethyl ester 0 5.1 1.2 0.9 1 23.7
2-propenoic acid.2-propynyl ester 0 0 0.2 0 0 0
ethyl acetate 0 0 0 2 276 16.7
n- propyl acetate 0 20.1 2.5 3.7 27.3 3.9
4-penten-2-ol acetate 0.2 0 11.2 0 0 0
ASITLER
sinapic acid 8 0 1.1 0 0 1.5
2-methyl propanoic acid 0 0.5 0 0 0 0.3
tetradecanoic acid 0 0 0.4 0 0 0.3
pentadecanoic acid 0 0 0 0 0 0
3-amino-2.3-dihydrobenzoic acid 6.4 0 0 0 0.4 0.4
acetic acid 115 2.1 5.2 2.9 5 2.5
pentanoic acid 0 0 0 0 0 0
hexanoic acid 5.6 3.4 4.6 0.8 5.1 2.7
heptanoic acid 0 0.2 0.3 0 1.9 0.7
butanoic acid 3.1 2.8 0 0.1 8 0.2
octanoic acid 0.2 0 1 0.2 1.1 0.3
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Bilesik adh 179 183 184 187 188 190
benzoic acid 0.3 0 0.2 0.2 0 0.2
nonanoic acid 0.7 1.7 3.6 0.8 3.4 2.3
formic acid 0.1 0 0.6 1.6 0 0.4
n- decanoic acid 0 0 0.1 0.5 0 0.3
ALKOLLER
Ethanol 0 0 2.4 0 0 0
2-propanol 0 0 0.9 0.2 7.6 2.2
2-methyl-1-butanol 103.8 183.2 228.5 6.7 384.5 143.5
1-hexanol 6.7 35.1 149.7 35.4 112.1 100.1
3-hexen-1-ol 0.4 0 0 0.9 0 0
1-butanol 118.9 48.3 180.1 32.9 156.4 131
1-pentanol 68.2 1.3 0.8 0.4 3.7 7.4
1.4.butanediol 0 0 0 0 0 0
1-octen-3-ol 24.4 0 0 0.2 0 0
1-heptanol 0 0 0.2 0 1.4 0
2-ethyl-1-hexanol 0 4.7 2.5 0.7 4.7 3.5
1-octanol 0 0 0.3 2.2 0 0
2-hexene-1-ol 0 0 0.8 0.4 0 0
KETONLAR
1-hydroxy-2-propanone 0.1 1.6 4 3.7 0 0
3-hydroxy-2-butanone 0 0 0 0 0 0.4
heptan-2-one 17.5 2.8 3.2 4.2 4.1 2.9
4H-pyran-4-one 0 0.3 0 0 1.5 0
2(3H)furanone 18.9 0 0.5 4.5 2.8 0
TERPENLER
farnesene 0 0 0 0 0 0.1
estragole 0 0.7 0 0 0 0
2-pentene 18.7 0 0 0 0 0

147




Ek-1. 2013 Egirdir Lokasyonu Belirlenen Aroma Bilesikleri Devami . (pg/L)

Bilesik adh 192 197 198 199 201 202
ALDEHITLER
butanal 4 17.7 6.2 0 5.3 0
acetaldehyde 0 0 0 3.8 0 0
pentanal 0 0 0 0 0 0
hexanal 75.3 532.4 119.5 419.8 36.3 15
3-hexenal 3.9 0 0 2.8 48.2 0.5
4-pentenal 0 0 0.2 1.5 0 0
heptanal 0 0 0 0 0 0
2-hexenal 245.1 52.2 54.6 458.6 52.1 88.7
octanal 0 0 0 0 0 0
nonanal 0.4 2.8 0.6 1.1 0.5 0.4
2,4, E-hexadienal 5.6 4.2 0 3.6 7.6 0
decanal 7.1 0 0 0 0 0
2-5- furancarboxaldehyde 0 0 0 0.8 0 0
2- furancarboxaldehyde 5.5 2.5 0.3 2.9 3 0
benzaldehyde 0.6 0 0 0 0 0.4
furfural 2.7 4.1 0 0.6 2.3 0
ESTERLER
ketogluconic metyl ester 0 0 0 2.9 0 0
acetic acid butyl ester 82.9 80.3 179 1.8 0 40.5
butanoic acid hexyl ester 3.3 9.4 5.8 45.6 2.4 2.7
propanoic acid propylester 0 0 4.4 0 1.1 0
acetic acid hexyl ester 42.4 57 112.6 11.6 2.5 26.5
acetic acid pentyl ester 0.8 0 108.6 0 0 2.4
butanoic acid 2-methyl ester 3.5 77.5 3.7 7.8 0 0.9
hexanoic acid hexyl ester 0.6 1.6 2.4 2.5 0.5 0
benzoic acid hexyl ester 0 0 0 0 0 0
decanoic acid decyl ester 0.7 0 0 0 0 0.2
Butanoic acid ethyl ester 4.8 6.3 11.1 1.8 13.6 0
2-propenoic acid.2-propynyl ester 0 0 0 0 0 0
ethyl acetate 0 0 0 0 0 0
n- propyl acetate 0 0 0.2 0 0 0
4-penten-2-ol acetate 0 17.2 0 0 0 0.3
ASITLER
sinapic acid 0 0 0 0 0 0
2-methyl propanoic acid 4.2 0 0 0 0 0
tetradecanoic acid 2.5 0 0 1.2 1.4 0
pentadecanoic acid 0 0 0 0 0 0
3-amino-2.3-dihydrobenzoic acid 51.3 0 0 0 7.7 0
acetic acid 21.6 24.1 1.8 16.4 24.8 0.7
pentanoic acid 0.8 0 0 0 0 0
hexanoic acid 6 3.2 1.9 5.9 6 1.6
heptanoic acid 0.5 0 0 0 0 0.3
butanoic acid 0 0 0.8 32.7 0.4 0
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Bilesik ad1 192 197 198 199 201 202
octanoic acid 0.8 0 0.5 0.8 9 0.4
benzoic acid 0.3 0 0 1.9 0.9 0
nonanoic acid 10.4 2.3 2.6 6 7.5 1.5
formic acid 3.5 0 0 2.3 2.2 0

n- decanoic acid 2.5 0 0 0 0 0
ALKOLLER
Ethanol 0 0 0 13.4 0 0
2-propanol 0 0 0 10.7 0 3.3
2-methyl-1-butanol 74.3 773.8 65.6 79.1 52.9 11.7
1-hexanol 55.3 741.4 100.4 377 243.9 39.1
3-hexen-1-ol 9.9 0 0.9 10.9 2.5 3.6
1-butanol 52.4 843 16.9 312.8 144.5 30.2

1-pentanol 14.6 29.9 2.6 35.8 36.2 2.5
1.4.butanediol 0.2 0 0 0 0 0
1-octen-3-ol 0.3 0 0 0 0 0

1-heptanol 0.1 0 0 0 0.3 0

2-ethyl-1-hexanol 4.8 0 2.5 7.6 7.8 3.1
1-octanol 1.4 2 0 0 0 0.2
2-hexene-1-ol 0 0 0 0 19.3 0
KETONLAR
1-hydroxy-2-propanone 36.2 9.7 0 5.1 27 0
3-hydroxy-2-butanone 3.1 42.9 0 0 0 0
heptan-2-one 13.7 12.4 2.6 6.3 9 2
4H-pyran-4-one 3.7 0 0 0 0 0
2(3H)furanone 9.9 0 0.4 0 5.9 0
TERPENLER
farnesene 0 0 0 0 0 0
estragole 0 0 0 0 0 0
2-pentene 0 0 0 0 0 0.3
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Ek-1. 2013 Egirdir Lokasyonu Belirlenen Aroma Bilesikleri Devami . (g/L)

Bilesik ach 203 204 | 205 206 212 213
ALDEHITLER
butanal 0 34.7 8.9 0 20.9 22.9
acetaldehyde 0 0 0 0.6 0 0
pentanal 0 0 0 0 8.5 0
hexanal 222.8 594.6 107.8 72.2 315.6 1025.2
3-hexenal 3.3 4.9 11.7 3.3 0 8.1
4-pentenal 1.7 2.7 0 0 0 0
heptanal 0 0 0 1.2 0 0
2-hexenal 190.3 782.6 2.4 84.4 561.8 699.9
octanal 0.3 0 0 0.7 13.9 0
nonanal 2.7 0.5 0 1.6 4.5 0
2,4, E-hexadienal 30.4 1.7 20.4 2.4 0 2.8
decanal 0.5 1.3 3.7 1.6 9.7 0
2-5- furancarboxaldehyde 1.7 0 0 0.4 3.2 9
2- furancarboxaldehyde 3 0 0 0.2 7 33.1
benzaldehyde 0.2 2.4 0.2 0.7 0 5.8
furfural 0 0 0 0 0 6.8
ESTERLER
ketogluconic metyl ester 0 0 0 0 0 0
acetic acid butyl ester 52.9 0 83 12.3 403.9 1585.7
butanoic acid hexyl ester 6.2 50.3 25.7 1.2 113.1 16.6
propanoic acid propylester 2.5 7.3 0 1.6 9.1 0
acetic acid hexyl ester 41.9 25.8 42.2 30.3 177.8 544.7
acetic acid pentyl ester 2.2 0 2.1 0.1 5.9 0
butanoic acid 2-methyl ester 11.2 40.8 3.2 4.2 44 47
hexanoic acid hexyl ester 1.1 10.1 5.6 0.2 6.3 0
benzoic acid hexyl ester 0.8 0 0 0.3 0 0
decanoic acid decyl ester 0 7.2 2.1 0.1 0 0
Butanoic acid ethyl ester 6.1 51.1 0 2.5 67.3 16.2
2-propenoic acid.2-propynyl ester 0 0 0 0 0 0
ethyl acetate 0 0 0 2 6 46
n- propyl acetate 2 0 11.6 0.4 4.8 58.9
4-penten-2-ol acetate 0 1.9 2.1 1.5 0 0
ASITLER
sinapic acid 0.5 1.6 0 0 0 0
2-methyl propanoic acid 0 0 1.9 0 0 0
tetradecanoic acid 1.9 1.7 0 0 0 0
pentadecanoic acid 1.1 0 0 0 0 0
3-amino-2.3-dihydrobenzoic acid 0 0 0.1 0 0 17.1
acetic acid 4.9 8.7 5.1 2.4 14.2 58.5
pentanoic acid 0 0 7.2 0 0 0
hexanoic acid 4.2 14 3.4 1.1 4.5 12.8
heptanoic acid 1.2 2.8 0 0.3 0 3
butanoic acid 4.2 5.5 2.1 0.6 8.3 8
octanoic acid 2.2 4.4 0.1 0.2 1.1 5.9
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Bilesik ad1 203 204 (205 206 212 213
benzoic acid 0.8 2.5 0 0.2 0 0
nonanoic acid 4.3 6.6 2.5 0.8 2.1 27.6
formic acid 1.6 0 0 0 7.3 0
n- decanoic acid 34 0 0 0.5 3 6.4
ALKOLLER
Ethanol 0 2.6 0 0 8.6 14.2
2-propanol 0 10.4 13.8 0 0 14.9
2-methyl-1-butanol 214.2 596.2 310.1 61 242.3 671
1-hexanol 136.8 1501.7| 370.9 18.1 510 1586.8
3-hexen-1-ol 0 40.6 2.5 4.8 94 25.5
1-butanol 30.8 1590.9| 308.5 31 430.4 879.3
1-pentanol 3.3 863.1 9.9 6.9 15.8 66.8
1.4 butanediol 0 1.5 0 0 0 0
1-octen-3-ol 0.4 0 0 0 0 0
1-heptanol 0 7.2 0.2 0 0 0
2-ethyl-1-hexanol 4.9 28.5 12.6 1.2 8.2 35.1
1-octanol 0 5.9 3.5 0.1 0 0
2-hexene-1-ol 0 0 0 0 0 0
KETONLAR
1-hydroxy-2-propanone 2.5 0 0 0 2.3 79.6
3-hydroxy-2-butanone 0.9 3.8 0 0.6 0 5.9
heptan-2-one 4.7 17 114 5.5 10.8 14.6
4H-pyran-4-one 1 3.4 0 0 0 0
2(3H)furanone 1.7 0.2 10.2 0.6 0 5.9
TERPENLER
farnesene 0 0 0 0 0 0
estragole 0 0 0 0 0 0
2-pentene 1.3 0 0 0 0 0
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Ek-1. 2013 Egirdir Lokasyonu Belirlenen Aroma Bilesikleri Devami . (ug/L)

Bilesik ach 214 215 216 218 219 221
ALDEHITLER
butanal 0 6.4 0 10.7 0 0
acetaldehyde 0 0 0 0 0 0
pentanal 0 0 0 0 0 0
hexanal 61.6 134.3 130.8 82.2 47.9 107.8
3-hexenal 4.8 7.7 0 0 1.1 0.1
4-pentenal 0 0 0 0 0 0
heptanal 0 0 0 0 0 0
2-hexenal 42 188.3 280 99.1 89.8 64.5
octanal 2.3 0 0 0 0.3 0
nonanal 0.2 0.4 4.8 1 0.4 1.6
2,4, E-hexadienal 2.9 6 11.4 0 3.2 2.9
decanal 0.2 0 18 0 0 0
2-5- furancarboxaldehyde 0.2 0 6.8 1.2 0 1
2- furancarboxaldehyde 1.1 0 6.5 1.1 0 0
benzaldehyde 0.5 1.5 0 0 0.4 0
furfural 1.3 1.4 0 0 0 0
ESTERLER
ketogluconic metyl ester 0 0 0 0 0 0.7
acetic acid butyl ester 135 100.5 42.4 119.1 0.4 162.4
butanoic acid hexyl ester 0 3.9 8.4 7.8 0 3
propanoic acid propylester 0 2.3 3.6 3.1 0 1.8
acetic acid hexyl ester 16.2 46.7 84.8 83.7 2.6 62
acetic acid pentyl ester 0 3.5 0 1.4 0 2.1
butanoic acid 2-methyl ester 1 1.8 3.9 18.1 1.6 0.1
hexanoic acid hexyl ester 0 5.6 4.3 1.3 0 0
benzoic acid hexyl ester 0 0 0 0.5 0 0
decanoic acid decyl ester 0 3.9 0 0.6 0.4 0
Butanoic acid ethyl ester 0.2 1.8 17.2 26.6 5.9 7.7
2-propenoic acid.2-propynyl ester 28 0 0 0 0 0.4
ethyl acetate 20.7 7.9 36.6 0 2.6 0
n- propyl acetate 0 3.8 5.3 10.1 1.1 0
4-penten-2-ol acetate 0 0 0 0 0 0
ASITLER
sinapic acid 0 0 0 0 0 0
2-methyl propanoic acid 0 1.1 0 2 0 0
tetradecanoic acid 0 0 5.4 0 0.3 0
pentadecanoic acid 0 0 0 0 0.2 0
3-amino-2.3-dihydrobenzoic acid 19.4 0 118.5 0 0 6.6
acetic acid 115 2.7 21 2.9 1.3 3.4
pentanoic acid 0 0 0 0 0 0
hexanoic acid 0.9 9.5 6.4 3.4 4.3 1.5
heptanoic acid 0 2 0 1.1 0.3 0.6
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Bilesik ad1 214 215 216 218 219 221
butanoic acid 0.2 2 11.2 0 0 0
octanoic acid 0 2 0 2.3 0.8 1.1
benzoic acid 0.3 0.4 0 0 0.2 0.6
nonanoic acid 5.6 2.9 0 5.3 1.9 1.3

formic acid 3.9 0 6 0.4 0 1

n- decanoic acid 1.8 0 3.5 0.7 0 2.2

ALKOLLER

Ethanol 0 0.4 0 1.2 0 0
2-propanol 1.4 0 0 0 0 0
2-methyl-1-butanol 34.9 246 184.3 174.4 4.5 14.6
1-hexanol 21 329.6 77.7 212 13.1 56.7

3-hexen-1-ol 2.9 24.7 13.6 0 10.2 0.1

1-butanol 24 308.6 22.7 1445 9.8 3.1

1-pentanol 2 11.5 0 2.7 2.6 12.8
1.4.butanediol 0.6 0.4 0 0 0 0
1-octen-3-ol 0.1 0 0 0 0 0

1-heptanol 0 0 0 1 0 0

2-ethyl-1-hexanol 2.4 19.3 0 3.6 5.9 2.2
1-octanol 0 2.2 4 1.7 0.4 0
2-hexene-1-ol 0 0 3.5 0.9 0 0
KETONLAR
1-hydroxy-2-propanone 29.4 0 4.1 0.9 0 2.4
3-hydroxy-2-butanone 2 0 0 0 0 0
heptan-2-one 0.7 10.1 10.3 1.7 4.7 1.9
4H-pyran-4-one 1.5 1.3 0 0 0.8 0
2(3H)furanone 2.4 6.1 0 0 0.9 0
TERPENLER
farnesene 0 0 0 0 0 0
estragole 0 0 0 0 0 0
2-pentene 0 0 0 0 0 0
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Ek-1. 2013 Egirdir Lokasyonu Belirlenen Aroma Bilesikleri Devami . (pg/L)

Bilesik ach 223 224 225 226 228 232
ALDEHITLER
butanal 0 37.8 0 2.8 0 0
acetaldehyde 0 0 1.8 12.7 0 0
pentanal 0 0 0 0 0 0.3
hexanal 32.4 563.5 152.7 187.2 0 175.1
3-hexenal 0.5 9.7 2 0.1 0 1.3
4-pentenal 0.4 0 0 0 0 0
heptanal 0 0 0 0 0 0
2-hexenal 32.3 554.3 101.6 161.1 20.1 200.5
octanal 0 0 0 0 0 6.4
nonanal 0.5 5 1.2 0 0.2 0.2
2,4, E-hexadienal 0 0 10.9 0.1 0 2.5
decanal 0 1.8 0 0 0 0.1
2-5- furancarboxaldehyde 0.5 4.8 2.9 0 0 0.1
2- furancarboxaldehyde 0.4 1.1 2.5 0 0 0
benzaldehyde 0 2.5 0 2.5 0 0.2
furfural 0.2 0 0 0 0 0.6
ESTERLER
ketogluconic metyl ester 0.6 0 0 0 0
acetic acid butyl ester 1.6 744.2 39.2 166.8 152.3 26.7
butanoic acid hexyl ester 6.3 23.6 1.6 1.3 4.2 0
propanoic acid propylester 1.8 0 1.1 0.4 1 0
acetic acid hexyl ester 4.7 442.6 38.6 62.7 0.3 9.5
acetic acid pentyl ester 0 9.1 0 10.2 3.1 0
butanoic acid 2-methyl ester 15.6 21 0.4 0.8 0.8 0.4
hexanoic acid hexyl ester 0 0.2 1.6 0.4 0.5 0.5
benzoic acid hexyl ester 0.7 0 0 0 0 0
decanoic acid decyl ester 0 0.2 0 4.9 0 1
Butanoic acid ethyl ester 54.1 30.4 0.1 0 9.6 8.7
2-propenoic acid.2-propynyl ester 0 0 0 0 0 0
ethyl acetate 1.4 0 15.1 5.1 4.8 23.1
n- propyl acetate 0 15.9 6.4 2.6 1 0
4-penten-2-ol acetate 0 0 0.2 10.3 0 3.2
ASITLER
sinapic acid 0 0 0 8.1 0 2.7
2-methyl propanoic acid 0 9.1 0 0 0 0.7
tetradecanoic acid 0 6 1.8 0 0 0
pentadecanoic acid 0 3 1.2 0 0 0
3-amino-2.3-dihydrobenzoic acid 0.5 0 0 3.5 0 0
acetic acid 3.4 26.8 6.1 3.5 3.1 5.3
pentanoic acid 0.4 0 0 0 0.7 3.9
hexanoic acid 1.5 24.2 2.4 2.3 0.9 8.3
heptanoic acid 0 4.7 0.1 2.4 0.2 0.8
butanoic acid 0 7.3 0.1 8.5 0.2 1.8
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Bilesik ad1 223 224 225 226 228 232
octanoic acid 0.5 0.8 1.7 0.1 0.3 1.8
benzoic acid 0.6 1.7 0 1.6 0 0.4
nonanoic acid 15 22.5 15 0.3 0.8 5
formic acid 0.3 2.8 1.3 0 0 0

n- decanoic acid 04 0 1.7 0 0 0.6

ALKOLLER

Ethanol 0 0 8 10.9 0 0.4
2-propanol 0 0 0.1 59.5 0 1
2-methyl-1-butanol 112.5 346.9 151.2 135.4 9.5 20.6
1-hexanol 81.4 796.3 48.8 43.4 45.3 66.1

3-hexen-1-ol 0 1.5 6 0.7 0.7 8.3
1-butanol 167.3 826 9.4 314.4 52.7 83.1

1-pentanol 35.3 10.4 2 1.1 0.7 11.3
1.4.butanediol 0 0.1 0 0 0 0
1-octen-3-ol 0 0 0.1 0 0 0

1-heptanol 0 0 0 0.2 0 0

2-ethyl-1-hexanol 3.9 134 6.9 93.6 2.5 8.4
1-octanol 0 1.9 1.4 0.3 0 0
2-hexene-1-ol 0 3.2 1.9 293.7 0 0.6
KETONLAR
1-hydroxy-2-propanone 1 0 0 0 0 0
3-hydroxy-2-butanone 0.4 0 0 0 0 2.3
heptan-2-one 4.7 19.9 4.2 3.2 1.3 6.7
4H-pyran-4-one 2.4 0 0.5 0 0 0
2(3H)furanone 0.2 4.1 0.1 0 0 1.5
TERPENLER
farnesene 0 0 0 0 0 0
estragole 0 5.8 0 0 0.4 0
2-pentene 0.3 0 0 0 0.2 0.1
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Ek-1. 2013 Egirdir Lokasyonu Belirlenen Aroma Bilesikleri Devami . (pg/L)

Bilesik adh 233 234 235 236 | 237 238
ALDEHITLER
butanal 3 10.5 0 11.1 0
acetaldehyde 4.2 16.6 0 3.9 1.1
pentanal 0 0 0 5.1 0 .
hexanal 354.6 518.9 420.6 737.3 56.3 409.6
3-hexenal 2 13.7 0 8.8 7.1
4-pentenal 1.3 0 0 19.5 0
heptanal 0 0 0 0 0
2-hexenal 841.7 911 418.6 922.3 69.3 432.5
octanal 0 0 0 0 0
nonanal 1.1 0.2 4.5 19.6 0.3
2,4, E-hexadienal 11.3 25.3 10.9 4.6 4.4 11.2
decanal 0.2 2.1 0 4.1 0.3
2-5- furancarboxaldehyde 2.4 0 5.9 9.7 0
2- furancarboxaldehyde 1.9 2 5 10 0
benzaldehyde 3.8 0 1.7 0 0
furfural 0 2 0 5.3 0
ESTERLER
ketogluconic metyl ester 0 0 0 0 0
acetic acid butyl ester 25.7 148.7 539.7 1056.4 8.1
butanoic acid hexyl ester 3.4 33.4 6.8 32.5 0
propanoic acid propylester 5.3 3.2 41.7 31.3 0
acetic acid hexyl ester 98.1 118 124.8 563 5.3
acetic acid pentyl ester 0 27.2 9.4 29.9 0.4
butanoic acid 2-methyl ester 1.2 25.9 80.4 38.2 0.6 5
hexanoic acid hexyl ester 0 1.1 0 1.4 0.5 0
benzoic acid hexyl ester 0 0 0 0 0 0
decanoic acid decyl ester 4.1 3.9 0 2.4 0 0
Butanoic acid ethyl ester 5.9 0.9 16.7 26.6 1.4 1
2-propenoic acid.2-propynyl ester 0 0 0 0 0.1 0
ethyl acetate 0.9 7.3 28.2 9.8 0 0
n- propyl acetate 0 0 55.1 16.7 0 0
4-penten-2-ol acetate 0.4 8.6 0 1.1 0 0
ASITLER
sinapic acid 0.8 1.4 0 0 0 0
2-methyl propanoic acid 0 5.4 0 19.7 0 0.3
tetradecanoic acid 1.3 0.1 1.2 4.3 0 0
pentadecanoic acid 0.7 0 0.6 2.5 0
3-amino-2.3-dihydrobenzoic acid 5.1 3.8 0 0 0
acetic acid 14.8 20.5 18.8 78 0.7
pentanoic acid 0 0 0 0 0
hexanoic acid 5.2 5.5 3.3 8.5 0.7
heptanoic acid 1.1 0 0 0 0
butanoic acid 9.5 8.4 7.8 23.5 0
octanoic acid 1.6 0 0 0 0.1
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Bilesik adh 233 234 235 236 | 237 238
benzoic acid 0.7 3.5 0.8 2.4 0 0.7
nonanoic acid 2.1 0.2 0.7 4.6 0.5 0.3
formic acid 1.7 0.1 11 3.3 0 0
n- decanoic acid 1 0 2.9 1.4 0 0
ALKOLLER
Ethanol 47.8 0 0 0 0 0
2-propanol 24.3 0 0 0 0 1.1
2-methyl-1-butanol 66.1 335.5 444.7 753.3 19.9 80.6
1-hexanol 72.3 656.8 225.2 426.4 17.6 0
3-hexen-1-ol 1.1 7.1 15.2 1.8 3.1 0
1-butanol 77.7 875.8 156.4 528 20.5 216.1
1-pentanol 14.8 20.6 38 79.9 1.2 165.4
1.4.butanediol 0 0 0 0 0 0
1-octen-3-ol 0 4.9 0 0 0 0.4
1-heptanol 1.1 0 0 0 0 0
2-ethyl-1-hexanol 2.9 0.8 26.9 5.2 1.7 5.4
1-octanol 0 7.4 0 0 0 0
2-hexene-1-ol 0 0 0 0 0 0
KETONLAR
1-hydroxy-2-propanone 5.3 11.9 5.4 20.6 0 114.1
3-hydroxy-2-butanone 0.3 0.8 0 2.8 0 0
heptan-2-one 16.9 22.3 9.2 13.8 1.2 6.3
4H-pyran-4-one 0 0 0 0 0 0
2(3H)furanone 3.6 0 9 4.1 1.5 130.9
TERPENLER
farnesene 0 0 0 0 0 0
estragole 0 0 0 0 0 0
2-pentene 1.2 4.2 0 0 0 0
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Ek-1. 2013 Egirdir Lokasyonu Belirlenen Aroma Bilesikleri Devami . (pg/L)

Bilesik adh 239 240 241 243 245 248
ALDEHITLER
butanal 5.8 6.7 0 0 0 0
acetaldehyde 1.1 0.1 0 0 1.1 0
pentanal 0 0 0 0 0 1.1
hexanal 434.2 288.2 34.4 110.2 | 312.4 76.1
3-hexenal 8.2 2.9 1 0 3.5 30.8
4-pentenal 0 2.1 0 0 0 0.5
heptanal 0 0 0 0 0 0
2-hexenal 646.2 190.3 60.3 56.9 233.2 3125
octanal 0 0.1 0.6 0 2.8 0.7
nonanal 0.6 1.6 0.7 0.5 6.1 2.8
2,4, E-hexadienal 0 2.8 3.3 0 14.4 0
decanal 2.7 0 0.3 0 0 5.4
2-5- furancarboxaldehyde 1.2 0 0.7 0.2 3.8 1.7
2- furancarboxaldehyde 0.6 5.7 1.3 0.2 0 2.1
benzaldehyde 0 0 0 0 0 1.2
furfural 0.3 2.6 0 0 0 2.1
ESTERLER
ketogluconic metyl ester 0 3.5 0 0 7.2 0
acetic acid butyl ester 524.9 1.2 0.2 132.2 0 1
butanoic acid hexyl ester 41.7 24.8 1.6 2.3 0 5.6
propanoic acid propylester 19.6 0 0.8 1 0.9 0
acetic acid hexyl ester 200.3 9.5 1.6 20.6 4.8 1.4
acetic acid pentyl ester 19.2 0 0 2 21.9 0
butanoic acid 2-methyl ester 19.4 8.3 0 1.7 0 1.2
hexanoic acid hexyl ester 5 1.2 0.2 0 1.4 2.3
benzoic acid hexyl ester 0 0 1.1 0 0 0.9
decanoic acid decyl ester 0.7 0 0 0 3.2 0
Butanoic acid ethyl ester 136 5.4 0.6 1.1 0 0
2-propenoic acid.2-propynyl ester 0 0 0 0 0 0
ethyl acetate 27.2 0 0 4.8 0 0
n- propyl acetate 8.3 0 0 1.6 0 0
4-penten-2-ol acetate 0 0 0 0 0 0.2
ASITLER
sinapic acid 0 0 0 0 0 0
2-methyl propanoic acid 0 0 0 0 1 0
tetradecanoic acid 0 0 0.5 0.2 0.4 1.7
pentadecanoic acid 0 0 0 0 0.3 0.9
3-amino-2.3-dihydrobenzoic acid 0.6 0 8.1 0 9.6 0
acetic acid 9.9 14.2 2.2 2.1 12 10
pentanoic acid 7.9 0.1 0 0 0 0.2
hexanoic acid 4 2 1.5 1.2 3.2 3.8
heptanoic acid 0 0.2 0 0.1 0 0




Bilesik adh 239 240 241 243 245 248
butanoic acid 0.9 1.9 0 0 2.3 2.8
octanoic acid 0.2 0.2 0.2 0.4 0 0.2
benzoic acid 0.9 2.9 0 0 0 0.4
nonanoic acid 0.3 0.2 2 1.4 1.9 4

formic acid 0 0 0.6 0.1 0.5 1.5

n- decanoic acid 0 0 1 0 6.4 0.8
ALKOLLER
Ethanol 2.1 0 0 0 0 0
2-propanol 0 0 0 0 0.8 0
2-methyl-1-butanol 73.2 265.6 5.1 8 63.8 377.5
1-hexanol 439.9 165.4 10.6 51.5 204.4 529.6
3-hexen-1-ol 0 9.1 4.9 0.9 14.5 45
1-butanol 230.7 264.3 7.5 74.1 124 484.7

1-pentanol 182.6 11.8 1.9 1.4 19.6 44.7
1.4.butanediol 0 0 0 0 0 0
1-octen-3-ol 0 0.1 0 0 0 0

1-heptanol 0 0 0 0 0 2.4

2-ethyl-1-hexanol 1.7 1.1 1.7 1 7.9 0.7
1-octanol 0 0.1 0 0 0 5
2-hexene-1-ol 0 0 0 0 0 0
KETONLAR
1-hydroxy-2-propanone 11.7 5.2 1.3 0 1.9 8.9
3-hydroxy-2-butanone 0 1.6 0.2 0 0 0
heptan-2-one 11.3 17.5 2.3 14 12.2 13.5
4H-pyran-4-one 0 0 0 0 0 0
2(3H)furanone 0 0 0.3 0 1.5 3.2
TERPENLER
farnesene 0 0 0 0 0 0
estragole 0.3 0 0 0 0 0
2-pentene 0 0 0 0.4 0 0
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Ek-1. 2013 Egirdir Lokasyonu Belirlenen Aroma Bilesikleri Devami . (pg/L)

Bilesik ach 249 252 253 |254 255 258
ALDEHITLER
butanal 0 0 34.7 0 0 0
acetaldehyde 0 11.2 0.8 3.6 0 4
pentanal 0 0 0 0 0 0
hexanal 118.4 404.2 | 175 386.5 216.3 222.6
3-hexenal 7.5 8.3 11.1 6.7 4.7 11.7
4-pentenal 0 0 0 0 0 1.9
heptanal 0 0 0 0 0 0
2-hexenal 229.5 767.9 [953 707.8 187.9 804.4
octanal 0 9.7 0 0 0 0
nonanal 8.2 1.2 13.9 4.8 5.6 0.8
2,4, E-hexadienal 0.8 37.7 0 18.1 1.3 0.7
decanal 2 0 0 0 0 0
2-5- furancarboxaldehyde 3.5 2.7 34.6 2.5 1.3 0
2- furancarboxaldehyde 9.3 5.8 27.2 0 1.5 0.9
benzaldehyde 0 0.5 14.5 8.9 0 2.2
furfural 3.1 0 0 3.9 0 1.1
ESTERLER
ketogluconic metyl ester 0 0 0 0 0 0
acetic acid butyl ester 47.9 30.7 |686.4 31.7 1.8 189.7
butanoic acid hexyl ester 4.3 0 0 1 36.1 7.4
propanoic acid propylester 0 3.2 13.1 47.6 0.2 1.8
acetic acid hexyl ester 16.1 34.3 |548.6 31.6 6.9 91.8
acetic acid pentyl ester 0.1 0.6 57.6 0 0 0
butanoic acid 2-methyl ester 7.4 0 50.5 0 19 6.3
hexanoic acid hexyl ester 0.5 0 1.1 0 1.4 1
benzoic acid hexyl ester 0 0 0 1.2 0 0.3
decanoic acid decyl ester 0 0 0 0 0 0
Butanoic acid ethyl ester 4.1 0 ]110.2 1.4 8.9 10.8
2-propenoic acid.2-propynyl ester 0.1 0 0 0 0 0
ethyl acetate 0 4.4 75.4 0 0 0
n- propyl acetate 0.3 0 ]135.3 6.1 0 1.9
4-penten-2-ol acetate 0 1.7 1.6 0.9 0 0
ASITLER
sinapic acid 3.1 0 1.89 11 2 0
2-methyl propanoic acid 3 0 0 0 0 0
tetradecanoic acid 8.2 3.3 2.56 1.3 0 0
pentadecanoic acid 4 0.9 0 0 0 0
3-amino-2.3-dihydrobenzoic acid 23.7 44.1 0 0 0 0
acetic acid 21.6 30.1 |378.09 15.1 6.8 6.6
pentanoic acid 0.3 0 20.98 0 0 0
hexanoic acid 5.3 55 46.4 1 75 4.5
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Bilesik adh 249 252 253 | 254 255 258
heptanoic acid 0.1 0 0 0 0 0
butanoic acid 3.7 6.4 |354.5 5 1.2 0.6
octanoic acid 0.6 0.7 0 0.7 2.5 0.8

benzoic acid 0.1 1.7 33.67 2.7 0 0.9
nonanoic acid 8.8 16.2 6.4 1.2 10.3 2.8
formic acid 4.6 1.2 9.8 18.2 1.1 04
n- decanoic acid 2.5 0 1.09 3.1 0 0
ALKOLLER
Ethanol 0 0 0 0 1.8 0
2-propanol 38.1 66.1 55.2 0 0 2.1
2-methyl-1-butanol 39.9 56.7 |511.3 81.1 133.3 71.2
1-hexanol 133.7 181.5 [112.98 159.8 568.2 496.4
3-hexen-1-ol 7.1 14.9 19.3 10.5 1.8 0.9
1-butanol 125.4 153.8 1843 172.3 517 218.5

1-pentanol 1.3 14.5 [530.4 16.3 27.5 11.5
1.4.butanediol 0 0 0 0 0 0

1-octen-3-ol 0.3 0 2.2 0 0 0

1-heptanol 0 0 0 0 2.1 0.4

2-ethyl-1-hexanol 6 4.2 0 3.4 8.6 2.3
1-octanol 0 7.5 4.5 0 3.3 0.4
2-hexene-1-ol 0 0 0 0 0 0
KETONLAR
1-hydroxy-2-propanone 8.5 47 45.5 58.3 0 2.6
3-hydroxy-2-butanone 2.1 2.6 0 2.8 0 0
heptan-2-one 5 20.3 16.5 20.4 9.2 15.3
4H-pyran-4-one 0 0 0 2.1 4.4 0.8
2(3H)furanone 2.5 4.9 1100.78 2.4 0 6.7
TERPENLER
farnesene 0 0 0 0 0 0
estragole 0 0 0.68 0 0 1
2-pentene 0 0 0 0 0.2 0
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Ek-1. 2013 Egirdir Lokasyonu Belirlenen Aroma Bilesikleri Devami . (pg/L)

Bilesik adh 260 261 262 | 264 265 266
ALDEHITLER
butanal 0 49.4 0 4.5 3 0
acetaldehyde 3.4 0 0 0 0 3.9
pentanal 0 0.2 0 0 0 1.1
hexanal 258 1018.4( 2015 85 113.4 566.5
3-hexenal 4 37 0 8.7 2.3 14.9
4-pentenal 0 0 0 0 2.8 0
heptanal 0 0 0 0 0 0
2-hexenal 195.5 1127.5] 606.6 172.4 152 576.9
octanal 0.7 0 0 0 0 0
nonanal 2.8 0.2 73.1 1.4 1 5.5
2,4, E-hexadienal 0 22 0 10.9 6.7 0
decanal 0 0.5 0 0.2 0 7
2-5- furancarboxaldehyde 0 0 0 0.2 0.2 0
2- furancarboxaldehyde 0 9.1 0 0.2 1.1 0
benzaldehyde 2.1 6.6 77.3 0 0 0
furfural 0.5 18.7 0 0.2 1.5 0
ESTERLER
ketogluconic metyl ester 0 0 0 5.5 0 0
acetic acid butyl ester 0.7 23.5 0 68.2 22.7 1.2
butanoic acid hexyl ester 0 2.8 0 22.1 0.8 7
propanoic acid propylester 0 0 0 0.3 2.4 7.6
acetic acid hexyl ester 2.4 42.1 35.5 41.9 11.1 17.8
acetic acid pentyl ester 0 15.8 0 2.6 0.8 0
butanoic acid 2-methyl ester 0.8 0 0 1.4 4 12.1
hexanoic acid hexyl ester 1.5 0 0 3 0.5 1.1
benzoic acid hexyl ester 0 0 0 0 0 0
decanoic acid decyl ester 2.3 12.6 388.2 0 0 0
Butanoic acid ethyl ester 0.2 0 0 0 0.2 2.5
2-propenoic acid.2-propynyl ester 0 0 0 0 0 0
ethyl acetate 0 6.9 0 0 3.7 6.2
n- propyl acetate 0 0 117.2 2.7 0.8 0
4-penten-2-ol acetate 3 0.8 0 0 3.1 0
ASITLER
sinapic acid 0 0 0 0 0 0
2-methyl propanoic acid 2.4 0.1 137.1 0 0 0
tetradecanoic acid 0 0 0 0 2.1 0
pentadecanoic acid 0 0.2 0 0 1.2 0
3-amino-2.3-dihydrobenzoic acid 0 0 0 0.6 26.4 1
acetic acid 4.3 24.5 405.3 4.2 13.6 11.1
pentanoic acid 1 5.1 44.3 0 0 0
hexanoic acid 5.9 34.6 79 1.6 3.1 3.4
heptanoic acid 1.1 6.1 0 0 0.3 0
butanoic acid 0.3 0.3 1085.3] 11.3 2 0.8
octanoic acid 1.3 7.9 0 0 1.3 1.5
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Bilesik adh 260 261 262 | 264 265 266
benzoic acid 1.3 10.6 34.8 0.4 0.2 1.2
nonanoic acid 2 11 56.1 0.2 3 2.2
formic acid 0.1 0 0 0 2.1 0
n- decanoic acid 0 0 0 0 1.2 0.9
ALKOLLER
Ethanol 1.5 3.4 218.1 0 0 14.5
2-propanol 0 0 45.1 6.3 0.6 0
2-methyl-1-butanol 98.2 58.2 705 246.8 114.2 67.5
1-hexanol 311.9 201.5 203.1 151.3 44.4 693.6
3-hexen-1-ol 33.2 65.9 39.6 1.9 1.3 0
1-butanol 373.2 171.3 275.6 123 52.1 1093.7
1-pentanol 16.7 16 0 5.8 5.1 52.5
1.4.butanediol 1.7 0.2 42.9 0 0 0
1-octen-3-ol 0.1 0 0 0 0 0
1-heptanol 0 0 0 0 0 2.8
2-ethyl-1-hexanol 8.2 45.6 3314 4.7 7 0
1-octanol 0.7 0.2 0 1 0.9 5.6
2-hexene-1-ol 0 0 0 0 0 737.6
KETONLAR
1-hydroxy-2-propanone 2.3 9.7 0 0 22.5 2.6
3-hydroxy-2-butanone 0 0 0 0 1.5 0
heptan-2-one 9.8 26.2 0 5.2 7 10.7
4H-pyran-4-one 0 8.2 0 0 0 3.3
2(3H)furanone 3.4 12.6 0 3.6 1.9 1.5
TERPENLER
farnesene 0 0 0 0 0 0.9
estragole 0 0 0 0 0 0
2-pentene 0 0 0 0 0 0
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Ek-1. 2013 Egirdir Lokasyonu Belirlenen Aroma Bilesikleri Devami . (pg/L)

Bilesik adh 267 | 268 269 270 271 272
ALDEHITLER
butanal 0 5.3 2.2 0 0 7
acetaldehyde 0 10.3 0.1 0 0 5.6
pentanal 0 0 0 0 0 0
hexanal 537.8 183.9 270.6 70.2 204.8 | 354.6
3-hexenal 0 2.3 3.8 4.7 1.5 3.4
4-pentenal 0 0 0 1.3 0 3
heptanal 0 0 0 0 0 0
2-hexenal 239.7 196.8 610.3 127.7 311.1 284.3
octanal 0 0 0 1.8 0.2 0
nonanal 0.9 0.2 4.9 0.4 0.6 5.2
2,4, E-hexadienal 0 0.4 27 1.3 0.1 4.2
decanal 0 0 0 0.5 0 0.7
2-5- furancarboxaldehyde 0 0 0 0 0 1.6
2- furancarboxaldehyde 6.3 0 4.7 0.4 0 2.5
benzaldehyde 0 1.2 0 0.1 6.1 0
furfural 0 0 4.2 0 2.6 0
ESTERLER
ketogluconic metyl ester 0 0 0 0.2 0 0
acetic acid butyl ester 1009.5 0.9 312.7 76.2 1.1 7.2
butanoic acid hexyl ester 34.9 2.7 1.1 5.3 0.1 0.7
propanoic acid propylester 71 0 7.3 9.4 0.1 0
acetic acid hexyl ester 369.6 15.6 91.1 37.6 0.4 0
acetic acid pentyl ester 16.5 0 3.3 1.9 0 0
butanoic acid 2-methyl ester 111.9 0.6 17 12.2 0 13.2
hexanoic acid hexyl ester 20.9 1 0.3 0 2.1 1
benzoic acid hexyl ester 0 0 0 0 0 0
decanoic acid decyl ester 0 0 0 0 14.1 0
Butanoic acid ethyl ester 38.9 0 4.7 10.4 0.3 2.7
2-propenoic acid.2-propynyl ester 0 0 0 0 1.1 0
ethyl acetate 5.5 2.4 0 0 0 0
n- propyl acetate 34.1 0 14.9 3.4 0 0
4-penten-2-ol acetate 0 1.5 0 1.7 2.5 0.2
ASITLER
sinapic acid 0 24 0 0 0 0
2-methyl propanoic acid 1.2 0.5 0 0 0 0
tetradecanoic acid 0 0 0 0.4 0 2.2
pentadecanoic acid 0 0 0 0.2 0 1.3
3-amino-2.3-dihydrobenzoic acid 0 0 0 1.1 0 0
acetic acid 38.9 3.4 13.6 1.2 4.5 3.2
pentanoic acid 0 0.1 0 0 0 0
hexanoic acid 5.1 3 0.3 1.6 7.6 7
heptanoic acid 0 0 0.1 0 2.4 0
butanoic acid 21.2 3.1 0.1 0.1 0 1.8
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Bilesik adh 267 268 269 270 271 272
octanoic acid 0.6 0.2 0.2 0.4 1.9 1.9
benzoic acid 21.2 0.7 0 0 3.8 0.3
nonanoic acid 9.4 1.9 0.5 1.5 3.1 1.2
formic acid 0.4 0 0 0 0.6 0.9

n- decanoic acid 6 0 3.8 0.3 0 2.8
ALKOLLER
Ethanol 0.9 0 0 0 2.5 0
2-propanol 0 51.9 6.7 0 55 0
2-methyl-1-butanol 665.3 562.8 355.3 220.6 29.8 197.4
1-hexanol 598.2 378.1 160.4 99 65.8 513.5
3-hexen-1-ol 0 16.9 2.9 0.2 33 12.2
1-butanol 675 462.3 211.3 92.1 108.7 132.9

1-pentanol 54 27.2 0.5 10.5 10.8 23
1.4.butanediol 0 0.6 0 0 3.6 0
1-octen-3-ol 0 0.5 0.1 0 0 0

1-heptanol 0 0.7 0 0 0 1.6

2-ethyl-1-hexanol 8.8 115 0 1.5 15.5 6.1
1-octanol 0.9 3.5 0 0 0 0.9
2-hexene-1-ol 0 0 0 0 0 0
KETONLAR
1-hydroxy-2-propanone 45.4 0 9.9 15.3 0 0
3-hydroxy-2-butanone 0 0 0 7.1 0 0
heptan-2-one 10.5 9.2 9.9 1.4 9.2 3.9
4H-pyran-4-one 0 0.1 0.1 0 0.1 0
2(3H)furanone 0 1.4 0 0.2 1.2 0
TERPENLER
farnesene 0 0 0 0 0 0
estragole 0 0 0 0.6 0 0
2-pentene 0 0.1 0 0.1 0 0
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Ek-1. 2013 Egirdir Lokasyonu Belirlenen Aroma Bilesikleri Devami . (g/L)

Bilesik ach 274 (275 276 277 278 281
ALDEHITLER
butanal 0 2.9 0 0 7.6 1.9
acetaldehyde 0 0.2 6.4 2.2 0 0
pentanal 0 0 0 0 0 0
hexanal 1039 93.6 195.5 210.8 178.8 69.9
3-hexenal 16.5 0.1 1.3 1.6 4.4 7.3
4-pentenal 0 0 0 0 0 0
heptanal 0 0 0 0 0 0
2-hexenal 359.6 89.6 325.1 411.2 210.1 157
octanal 0 0 0 14.1 0.5 0
nonanal 9.8 8 2.3 4 0.2 0
2,4, E-hexadienal 0 0 0 12 1.7 55
decanal 19.7 0 0 3.9 0 0.1
2-5- furancarboxaldehyde 0 0.9 0.4 2.3 0 0
2- furancarboxaldehyde 4.8 0 0.1 2 0.3 0
benzaldehyde 4.3 0 0 0 0.2 0.5
furfural 0 0 0 0 0.7 0
ESTERLER
ketogluconic metyl ester 0 0 0 0 0 0.4
acetic acid butyl ester 1608.6| 149 386.6 195.1 21.7 27.1
butanoic acid hexyl ester 75.7 26.9 18.6 4.3 1.6 0
propanoic acid propylester 21.5 8.1 16.8 6.4 0.2 0
acetic acid hexyl ester 489 5.5 194.6 132.5 6.2 14.3
acetic acid pentyl ester 13 2.5 2.3 3 1.9 2.2
butanoic acid 2-methyl ester 65.5 27 34.3 2.1 3.9 3.1
hexanoic acid hexyl ester 2.4 10 3.4 0.9 1.1 1.9
benzoic acid hexyl ester 0 0 0.8 1.1 0 0
decanoic acid decyl ester 0 0 0 0 0 0.1
Butanoic acid ethyl ester 0 28.8 39.3 18.2 0.5 0.3
2-propenoic acid.2-propynyl ester 0 0 0 0 0 0
ethyl acetate 106.6 0 3 1.5 0 0
n- propyl acetate 100.3 5.8 22.1 9.7 0.6 0
4-penten-2-ol acetate 0 0 0 0 0 0
ASITLER
sinapic acid 0 0 0 0 0 0
2-methyl propanoic acid 23.4 0 0.4 6.2 0 0
tetradecanoic acid 0 0.1 0 4.3 0 0
pentadecanoic acid 2.8 0 0 1.9 0 0
3-amino-2.3-dihydrobenzoic acid 0 5.1 9.4 0 0 0.4
acetic acid 50.5 4.7 9.3 10.2 2.3 7.3
pentanoic acid 0 0 0.1 0 0 0.5
hexanoic acid 10.1 1.4 4.3 5 2.1 4.8
heptanoic acid 0 0 0 1.2 0.2 0.6
butanoic acid 7.2 3.3 1.8 0 0 0.4
octanoic acid 0 0.1 1.3 1.5 0.2 1.3
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Bilesik adh 274 1275 276 277 278 281
benzoic acid 2.8 0 0.1 0.7 0.2 0.2
nonanoic acid 8.3 1.4 5.4 8.3 0.9 3
formic acid 3.3 0 0.7 1.4 0 2.7
n- decanoic acid 0 0.8 0 2.9 0 0
ALKOLLER
Ethanol 0 0 1.6 0 0 0
2-propanol 15.2 0 0 0 1.6 0
2-methyl-1-butanol 690.3 93.9 205.5 156.5 81.2 38.4
1-hexanol 305.9 297.9 329 135.2 72.2 36.2
3-hexen-1-ol 8.1 0.1 3.4 0 6.8 7.8
1-butanol 759.9 11.2 243.2 145.8 67.7 31.7
1-pentanol 52.6 14.3 12.8 3.2 8.8 1.4
1.4.butanediol 0 0 0 0 0 0
1-octen-3-ol 0 0 0 0 0 0
1-heptanol 0 0.8 0 0 0 0
2-ethyl-1-hexanol 12.8 3.1 2.2 0 4.1 6.1
1-octanol 0 2.8 0.8 0 0.3 0
2-hexene-1-ol 3.7 0 0 0 0 0
KETONLAR
1-hydroxy-2-propanone 8.2 3.3 2.6 2 2.1 0
3-hydroxy-2-butanone 6.8 0 0 0 0.3 0.1
heptan-2-one 11 0.2 5.9 6.9 2.8 4.5
4H-pyran-4-one 0 0 0 0 1.5 0
2(3H)furanone 0 0 2.3 2.7 1.1 5.5
TERPENLER
farnesene 0 0 0 0.7 0 0
estragole 0 0.2 2 3.2 0.3 0.1
2-pentene 0 0 0.1 0 0 0
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Ek-1. 2013 Egirdir Lokasyonu Belirlenen Aroma Bilesikleri Devami . (ug/L)

Bilesik adh 282 283 284
ALDEHITLER
butanal 0 0.2 2.2
acetaldehyde 0 2.7 0
pentanal 0 0 0
hexanal 54.7 88.9 16.9
3-hexenal 0.6 3.6 0.3
4-pentenal 0 0.1 0
heptanal 0 0 0
2-hexenal 77 218 23.3
octanal 0 0 0
nonanal 0 0 0
2,4, E-hexadienal 0.3 10.1 0.8
decanal 0 0 0.6
2-5- furancarboxaldehyde 0.4 0 0
2- furancarboxaldehyde 0.7 0.1 0
benzaldehyde 0 0.4 0.1
furfural 0 0.8 0
ESTERLER
ketogluconic metyl ester 0 0 0
acetic acid butyl ester 5.8 24.7 17.2
butanoic acid hexyl ester 0 3.4 1.5
propanoic acid propylester 0 1.5 0.1
acetic acid hexyl ester 5.2 10.7 8.1
acetic acid pentyl ester 0 0 0.9
butanoic acid 2-methyl ester 2.2 0.6 0
hexanoic acid hexyl ester 0 0 0.3
benzoic acid hexyl ester 0 0 0
decanoic acid decyl ester 0 1.5 0.2
Butanoic acid ethyl ester 0.8 5.2 0
2-propenoic acid.2-propynyl ester 0 7 0
ethyl acetate 54.9 0 0
n- propyl acetate 0 0 0
4-penten-2-ol acetate 17 0.2 1.5
ASITLER
sinapic acid 0 0 0
2-methyl propanoic acid 0 2.2 0
tetradecanoic acid 0.9 0.1 0
pentadecanoic acid 0.4 0 0
3-amino-2.3-dihydrobenzoic acid 0 1.6 0
acetic acid 1.9 2.6 1.2
pentanoic acid 0.3 0 0.1
hexanoic acid 1.9 1.3 0.8
heptanoic acid 0 0.1 0.1
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Bilesik ad1 282 283 284
butanoic acid 0 2.1 0
octanoic acid 0.5 0.1 0.2
benzoic acid 0 0.7 0
nonanoic acid 2 0.3 0.7

formic acid 0.3 0 0

n- decanoic acid 0.8 0 0.1
ALKOLLER
Ethanol 0 1.5 0.1
2-propanol 0 0 0.9
2-methyl-1-butanol 3.4 14 6.4
1-hexanol 21.3 39.1 30
3-hexen-1-ol 7.5 1.1 0
1-butanol 18.1 85.6 40

1-pentanol 1 3.6 1
1.4.butanediol 0 0 0
1-octen-3-ol 0 0 0

1-heptanol 0.7 0 0

2-ethyl-1-hexanol 1.3 0.2 1.3
1-octanol 0 0 0.4
2-hexene-1-ol 0 0 0
KETONLAR
1-hydroxy-2-propanone 0 0 0
3-hydroxy-2-butanone 0 0.4 0.3
heptan-2-one 2.4 5.7 0.8
4H-pyran-4-one 0 0.7 0.1
2(3H)furanone 0 0.7 0.4
TERPENLER
farnesene 0 0 0
estragole 0 0 0.3
2-pentene 0 0.3 0

169




Ek-2. 2013 Samsun Lokasyonu Belirlenen Aroma Bilesikleri . (g/L)

Bilesik adh OrtZI%ama F1 Maks MI|:r11 Kg;el Delbarestivale
ALDEHITLER
butanal 9.93 338.7 0 6.2 0.7
acetaldehyde 6.64 202.2 0 0 2.5
pentanal 0.2 9.6 0 0 0.9
hexanal 575.97 9607.2 0 318.5 287.3
3-hexenal 5.7 71.5 0 5.3 4.3
4-pentenal 1.6 56.6 0 0 0
heptanal 0.14 2.9 0 0 0
2-hexenal 404.21 3189.9 12.56 443 386.1
octanal 0.42 6.3 0 0 0
nonanal 2.2 21.2 0 0.4 2
2,4,e,hexandienal 1.99 24 0 1 0
decanal 1.09 15.4 0 3 0
2-5- furancarboxaldehyde 5.48 123.1 0 2.1 0
2- furancarboxaldehyde 4.42 50.6 0 1.4 0
benzaldehyde 3.25 48.2 0 6.8 0
furfural 1.41 12.4 0 0 0
ESTERLER
ketogluconic metyl ester 0.14 3.4 0 0 1
acetic acid butyl ester 771.91 8482.8 0 563.6 215.5
butanoic acid hexyl ester 41.38 1570.1 0 54 3
propanoic acid propylester 18.59 132.1 0 17.4 4
acetic acid hexyl ester 264.15 2548.6 0 292.1 152.3
acetic acid pentyl ester 15.64 296.5 0 18.6 7.8
butanoic acid 2-methyl ester 53.6 2352.9 0 18.2 114
hexanoic acid hexyl ester 8.56 191.5 0 0 0
benzoic acid.hexyl ester 1.13 23.98 0 0 0
decanoic acid decyl ester 0.26 8.6 0 0 0
Butanoic acid ethyl ester 67.43 1702.4 0 5.9 2.8
2-propenoic acid.2-propynyl 0.22 4.7 0 0 0
ethyl acetate 80.34 1065.2 0 0 56.5
n- propyl acetate 58.19 700.3 0 65.9 43.7
4-penten-2-ol acetate 0.39 22.9 0 0 0
ASITLER
sinapic acid 0.39 6.6 0 0 0.6
2-methyl propanoic acid 1.64 17.7 0 14 0
tetradecanoic acid 1.61 70.2 0 0 0.4
pentadecanoic acid 1.91 60.2 0 0 0
3-amino-2.3-dihydrobenzoic 13.38 178.8 0 0 0
acetic acid 23.19 234.09 0 13.5 9.4
pentanoic acid 0.43 67.98 0 0 0
hexanoic acid 3.92 58.6 0 5.7 12
heptanoic acid 0.23 17.1 0 0.3 1.9
butanoic acid 10.09 227 0 4.8 0
octanoic acid 0.31 10.4 0 0.5 3.5
benzoic acid 2.03 43.3 0 1.8 0
nonanoic acid 5.68 66.2 0 3.6 8.5
formic acid 6.26 128.6 0 0 0
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Bilesik ad1 OrtZI%alma F1 Maks MI|:nl Kg;el Delbarestivale
n- decanoic acid 4.23 82.5 0 0 0
ALKOLLER
Ethanol 3.49 172 0 0 7
2-propanol 12.14 249.3 0 2.7 4.3
2-methyl-1-butanol 436.43 7223.4 0 523.1 263.8
1-hexanol 592.49 20953.4 0 331.7 362
3-hexen-1-ol 9.14 247.3 0 16.5 6.7
1-butanol 44251 6291.3 0 196.6 154.1
*1-pentanol 184.72 5304.4 0 1.9 8
1.4 butanediol 0.09 4.5 0 0 0
1-octen-3-ol 0.12 3.1 0 0 0
1-heptanol 0.63 23.7 0 0 0.6
2-ethyl-1-hexanol 2.56 62.4 0 5.9
1-octanol 0.51 14.5 0 0 0.7
2-hexene-1-ol 2.48 144.8 0 0 0
KETONLAR
1-hydroxy.2-propanone 9.08 122.5 0 0.4 2.1
3-hydroxy.2-butanone 1.17 28.1 0 0 0
heptan-2-one 19.56 346.1 0 13.5 6.9
4H-pyran-4-one 2.53 117.9 0 0 0
2(3H)furanone 6.2 129.2 0 0 1.6
TERPENLER
farnesene 0.17 5.5 0 0 0
estragole 2.33 28.2 0 0 4.6
2-pentene 4.06 136 0 3 0
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Ek-2. 2013 Samsun Lokasyonu Belirlenen Aroma Bilesikleri Devami . (pg/L)

Bilesik ach 10 14 15 16 17 18
ALDEHITLER
butanal 0.7 9 135 7.9 11.3 2.4
acetaldehyde 3.5 0 2.8 13.6 0 0
pentanal 0 0 0 0 0 0
hexanal 693.7 | 728.6 | 4483 | 9114 372 326.4
3-hexenal 3.08 0 9.2 9.6 5.2 1.2
4-pentenal 0 0 0 0 2.8 0
heptanal 0 0 0 0 0 0
2-hexenal 185 | 282.6 | 381.2 | 558.4 | 190.3 | 216.7
octanal 0 0 0 0 0 0
nonanal 1.6 0 0 0 0 0
2.4. E-hexadienal 0 0 4 0 3.9 21.7
decanal 0 0 2.1 0 0 0
2-5- furancarboxaldehyde 0 6.9 5.2 6.2 3.1 1.3
2- furancarboxaldehyde 2 2.4 10.1 5.6 2.4 7.6
benzaldehyde 2.1 9.8 4.3 19.1 0.6 0
furfural 1.76 0 0 0 0 3.1
ESTERLER
ketogluconic metyl ester 0 0 0 0 0 0
acetic acid butyl ester 348.6 | 1625.6 | 938.2 | 853.3 | 358.6 | 66.9
butanoic acid hexyl ester 137.9 8.8 18.2 | 27.6 8.1 10.2
propanoic acid propylester 61.7 0 82.7 0 10.1 10.7
acetic acid hexyl ester 149.5 227 598 560 83.3 57.7
acetic acid pentyl ester 34.98 10.8 | 296.5 12.3 6.8 0
butanoic acid 2-methyl ester 178.89 15.5 29 11.1 8.2 6
hexanoic acid hexyl ester 5.4 1.2 21.8 5.6 0.6 2.5
benzoic acid hexyl ester 5.09 0 0 0 0.9 0
decanoic acid decyl ester 6.09 0 0 0 0 0
Butanoic acid ethyl ester 3.98 3.8 15.3 | 93.8 10.8 17.9
2-propenoic acid.2-propynyl ester 2.9 0 0 0 0 0
ethyl acetate 49.89 41.9 0 0 12.7 16.3
n- propyl acetate 119.5 141 | 103.1 | 199.9 67.7 0
4-penten-2-ol acetate 1 0 0 0 0 0
ASITLER
sinapic acid 0 0 0 0 0 0
2-methyl propanoic acid 4 0 0 15 0 0
tetradecanoic acid 6.87 0 0 0 0 0
pentadecanoic acid 5.09 0 0 0 0 0
3-amino-2.3-dihydrobenzoic acid 0 0 0 178.8 0 90.9
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Bilesik adh 10 14 15 16 17 18
acetic acid 4.99 15.1 24.5 43 10 23.9
pentanoic acid 2.89 0 0 0 0 0
hexanoic acid 13.4 3.8 3.8 5.8 0.9 2.7
heptanoic acid 0 0 0 0 0 0
butanoic acid 114 0 39.1 5.7 2.6 0
octanoic acid 0.9 0 0 0 0 0
benzoic acid 6.7 3.2 0 6.6 0 2.5
nonanoic acid 0 1.2 2.8 0 4.3 10.5
formic acid 0 0 1.8 0 6.8 8.4
n- decanoic acid 0 7 5.9 54 1 7.9
ALKOLLER
Ethanol 14.9 0 0 0 0 0
2-propanol 6.2 0 25.6 0 16.2 0
2-methyl-1-butanol 498.2 | 275.3 | 757.9 89.9 386.6 | 73.5
1-hexanol 568.3 0 2.1 0 159.9 | 1351
3-hexen-1-ol 19.3 1.1 0 0 3.8 0
1-butanol 183.5 15 2424 | 125.7 | 2055 | 212.7
1-pentanol 1129 | 313.4 | 1661.5 8.1 22.1 9.7
1.4.butanediol 0.2 0 0 0 0 0
1-octen-3-ol 0 0 0 0 0 0
1-heptanol 0 0 18 0 0 0
2-ethyl-1-hexanol 1.69 4.5 0 0 0 0
1-octanol 0.8 2.3 0 0 0 1.8
2-hexene-1-ol 0 0 0 0 4 0
KETONLAR
1-hydroxy-2-propanone 0 0 0 0 7.7 | 25.6
3-hydroxy-2-butanone 0 0 0 0 0 2.5
heptan-2-one 12.3 19.1 17.7 | 27.1 10.2 13.6
4H-pyran-4-one 0 0 1.9 0 0 0
2(3H)furanone 6.4 0 12.4 | 119.6 0 3.7
TERPENLER
farnesene 0 0 55 0 0 0
estragole 1 2.8 28.2 | 10.7 3.1 0
2-pentene 112 0 0 0 1.3 0
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Ek-2. 2013 Samsun Lokasyonu Belirlenen Aroma Bilesikleri Devami . (pg/L)

Bilesik adh 10 14 15 16 17 18
ALDEHITLER
butanal 4.8 6.7 0.78 34 13.89 0
acetaldehyde 17.7 0 5.78 0.78 1.7 0
pentanal 0 0 1.98 0 0 0
hexanal 422.1 | 333.3 698 312 394.9 | 619.6
3-hexenal 0 4.7 2 0.89 1.7 30.7
4-pentenal 0 0 1.87 0 0 0
heptanal 0 0 0 0 0 0
2-hexenal 277.2 | 286.8 567.09 34.98 233.8 | 217.7
octanal 0 0 0 0 0 0
nonanal 0 0 2.98 0 0 8.3
2,4,e,hexandienal 0 0 0 0 0 0
decanal 0 0.8 3.09 0 0 0
2-5- furancarboxaldehyde 0 0.9 34.98 0 0 7.9
2- furancarboxaldehyde 0 4.2 5.89 5 0 3.1
benzaldehyde 0 0.7 4.89 0 3.89 0
furfural 0 2.9 0 0 0 0
ESTERLER
ketogluconic metyl ester 0 0 0 0 0 0
acetic acid butyl ester 593.2 | 427 432.09 45.9 379 253.9
butanoic acid hexyl ester 57.3 21.1 34.98 12.98 0 25.9
propanoic acid propylester 41.8 0 12.9 3.9 0 65.2
acetic acid hexyl ester 208.1 | 240.8 112.09 11 128 174.4
acetic acid pentyl ester 28.6 3.2 34.09 0 14.98 0
butanoic acid 2-methyl ester 29.1 10.7 1 0 0 91.9
hexanoic acid hexyl ester 7.4 0.9 34 0 0 6.3
benzoic acid.hexyl ester 7 0 23.98 0 0 0
decanoic acid decyl ester 5.9 0 0 0 0 0
Butanoic acid ethyl ester 117.7 8.9 4.9 6.89 5.09 | 110.7
2-propenoic acid.2-propynyl 0 0 0 018 0 0
ester
ethyl acetate 0 28 10.9 5.9 0 9.7
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Bilesik ach 10 14 15 16 17 18
n- propyl acetate 363.5 14 39.98 12.98 0 33.8
4-penten-2-ol acetate 0 0 3.98 0 0 0
ASITLER
sinapic acid 0 0 3.99 1 0 0
2-methyl propanoic acid 0 0 12.98 2.9 19 3.6
tetradecanoic acid 0 0 5.98 0 0 0
pentadecanoic acid 0 0 1.09 0 0 0
3-am|no-2.3;2|3|igydroben20|c 0 356 1287 4.89 0 0
acetic acid 31.2 26.6 234.09 0 123.98 18
pentanoic acid 0 0 67.98 0 0 0
hexanoic acid 7.2 3.5 23.9 0 13.09 3.9
heptanoic acid 0 0 2.98 1.9 0 0
butanoic acid 143.4 2.9 56.9 5.89 5.98 39.6
octanoic acid 0 3.3 1.89 1.89 1 0
benzoic acid 0 0 12.56 0 0 0
nonanoic acid 10.8 5.2 14.79 0 0 3.4
formic acid 17.4 8.9 12.09 0 0 0
n- decanoic acid 5.9 35 6.78 0 0 7.1
ALKOLLER
Ethanol 0 0 5.89 0 0.45 0
2-propanol 0 1.6 11.9 0 0 0
2-methyl-1-butanol 878.8 | 104.5 567 89 112.09 | 522.6
1-hexanol 512.6 | 255.6 1980.89 112 230.79 | 1382.3
3-hexen-1-ol 0 0.9 12.89 3.56 6.09 0
1-butanol 525.8 | 259.2 234.09 112.45 112.09 | 542.2
*]1-pentanol 73.7 34 456 13.89 13 0
1.4.butanediol 0 0 1 0 0 0
1-octen-3-ol 0 0 0 0 0 0
1-heptanol 0 0 0 0.1 0 0
2-ethyl-1-hexanol 0 0 0 0 0 0
1-octanol 0 0 0 0 0 0
2-hexene-1-ol 0 0 0 0.1 0 0
KETONLAR
1-hydroxy.2-propanone 46.8 32 7.09 5.9 1 4.6
3-hydroxy.2-butanone 0 0 0 0 0 0
heptan-2-one 17.4 10.9 0 6.09 6.9 30.6
4H-pyran-4-one 0 0 0 0 0 0
2(3H)furanone 0 25 0 13.9 0.89 0
TERPENLER
farnesene 0 0 1 0 0 0
estragole 0 11.1 0 5.09 0.78 0
2-pentene 0 0 0 0 1.89 0
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Ek-2. 2013 Samsun Lokasyonu Belirlenen Aroma Bilesikleri Devami . (g/L)

Bilesik adh 32 35 38 39 41 42
ALDEHITLER
butanal 0 2.09 2.09 0 4.7 338.7
acetaldehyde 0 0 0 0.6 3.2 23.2
pentanal 0 0 0 2.8 0 0
hexanal 174.1 123.09 3478 | 70.1 | 147.2 | 9607.2
3-hexenal 51 1.09 0 0 1 0
4-pentenal 0 1.09 0 0 0 0
heptanal 0 0 0 0 0 0
2-hexenal 184.5 112.87 55.78 | 52.6 | 117.4 | 2047.2
octanal 0 0 0 2.2 0 0
nonanal 2.3 0 0 0 4.8 0
2,4,e,hexandienal 0 0 1 1.1 0 0
decanal 0.9 0 0 0 1.1 0
2-5- furancarboxaldehyde 8 0 0 4.3 0 52.6
2- furancarboxaldehyde 9.8 0 0 1.9 0 15.6
benzaldehyde 0 3 0 0 2.3 0
furfural 3.7 0 0 0.8 0 0
ESTERLER
ketogluconic metyl ester 0 0 0 0 0 0
acetic acid butyl ester 32.9 123 0 29.4 | 2694 71.8
butanoic acid hexyl ester 93.1 4.9 11.9 1.1 6.4 | 1570.1
propanoic acid propylester 0.9 5 1.9 0 1.7 60.9
acetic acid hexyl ester 28.1 57.9 0 11.1 | 110.3 160.9
acetic acid pentyl ester 0 12.98 0 0 4.1 0
butanoic acid 2-methyl ester 35.5 5.09 45.98 2.5 3.6 0
hexanoic acid hexyl ester 19.9 0 0 0 1.1 191.5
benzoic acid.hexyl ester 0 0 0 0 0 0
decanoic acid decyl ester 0 0 0 0 0 0
Butanoic acid ethyl ester 188.9 3.78 8.09| 0.8 3.6 | 1702.4
2-propenoic acid.2-propynyl 0 0 0 0 0 0
ester
ethyl acetate 0 4.89 0 0 12.3 190.7
n- propyl acetate 0 5.89 9 0 2.4 0
4-penten-2-ol acetate 0 0 0 1.2 0 22.9
ASITLER
sinapic acid 0 0 0 1 0 0
2-methyl propanoic acid 0 0.08 0 5.8 1.2 0
tetradecanoic acid 0 0 0 0.2 0 70.2
pentadecanoic acid 0 0 0 0.3 0 60.2
3-amino-2.3-dihydrobenzoic acid 9.5 0 0 3.2 0 22.1
acetic acid 25 112.09 4509 | 8.8 8.6 152.3
pentanoic acid 0 0 0.9 0 0 0
hexanoic acid 13.9 0 06| 08 1.9 58.6
heptanoic acid 0 0 0 0 0.2 0
butanoic acid 0 3.78 0 1.3 1.1 0
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Bilesik adh 32 35 38 39 41 42
octanoic acid 0 2.75 0.1 0 0 0
benzoic acid 0.9 11.09 0.89| 15 0 43.3
nonanoic acid 5.2 55 4 4.1 0.8 66.2
formic acid 6.3 0 0 3.8 0.6 128.6

n- decanoic acid 1.9 0 0.78| 25 0.8 82.5
ALKOLLER
Ethanol 0 0 9.97 0 0 36.7
2-propanol 0 0 0 0 0 0
2-methyl-1-butanol 445 89.09 77.09 | 46.3 81.5 401.9
1-hexanol 1282.1 0 76 6.7 76.4 | 20953.4
3-hexen-1-ol 0 0 0 0 0.4 0
1-butanol 2089.4 56.89 39.67 | 8.7 195.4 | 6291.3
*]1-pentanol 141.1 160.87 1298 | 9.8 142.2 181.9
1.4.butanediol 0 0 0 0 0 0
1-octen-3-ol 0 0 0 0 0 0
1-heptanol 0 0 0.67 0 0 23.7
2-ethyl-1-hexanol 0 0 0 0.6 0 0
1-octanol 0 0 0 0 0 0
2-hexene-1-ol 0 0 0 0.2 0 0
KETONLAR
1-hydroxy.2-propanone 5 0 5.95 6 0.2 0
3-hydroxy.2-butanone 0 0 0 0.3 0 0
heptan-2-one 10.4 4.89 0.89| 5.6 51 346.1
4H-pyran-4-one 0 13.89 0 04 0 0
2(3H)furanone 0 0 0 15.9 0 0
TERPENLER
farnesene 0 0 0 0 0 0
estragole 0 0 0 0 0.5 0
2-pentene 0 0 0 0 0 0
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Ek-2. 2013 Samsun Lokasyonu Belirlenen Aroma Bilesikleri Devami . (pg/L)

Bilesik adh 44 45 46 48 50 52
ALDEHITLER
butanal 1.45 2.8 1.13 1 0 12.5
acetaldehyde 3.56 6.4 1.89 0 0 14.7
pentanal 3.78 1.2 2.78 0 0 0
hexanal 35.78 | 767.4 309.98 78.4 34.89 | 3458
3-hexenal 0 10.7 14.09 0.7 0 11.6
4-pentenal 0 0 0 0 0 0
heptanal 0 0 0 0 0 0
2-hexenal 1100 | 450.2 896.98 | 513.7 123.89| 1644.4
octanal 0 0 0 0 0 0
nonanal 0 0 0.7 0 0 0
2,4,e,hexandienal 0 0 12.67 6.9 0 19.6
decanal 0 0 0 0.7 0 7.7
2-5- furancarboxaldehyde 0 2.4 7.89 6.8 0 7.9
2- furancarboxaldehyde 0 1.2 2 19.6 0 7.7
benzaldehyde 0 3.9 0 0 0 0
furfural 0 0 11.09 12.4 0 0
ESTERLER
ketogluconic metyl ester 0 0 0 0 0 0
acetic acid butyl ester 74.68 | 1270.1 1123.09 | 2930.7 23.78 | 5135.8
butanoic acid hexyl ester 0 15.1 0 40.7 0 80.9
propanoic acid propylester 0 20.4 7 3.4 0 26.3
acetic acid hexyl ester 4578 | 295.1 142.67 | 217.7 56.89 | 1346.3
acetic acid pentyl ester 5 21.5 5.98 5 0 17.2
butanoic acid 2-methyl ester 34.9 38.1 37.89 58 11.89 84.3
hexanoic acid hexyl ester 0 2.5 0 0.2 0 7.1
benzoic acid.hexyl ester 0 0 0 0 0 21.3
decanoic acid decyl ester 0 0 0.78 0 0 0
Butanoic acid ethyl ester 45.98 10.6 44.67 3.1 0 57
2-propenoic acid.2-propynyl 0 0 0 0 0 0
ester
ethyl acetate 0 54.5 0 232.1 0 84.4
n- propyl acetate 0 | 136.8 0 39.6 0 | 2024
4-penten-2-ol acetate 0 1.2 0 0 0 0
ASITLER
sinapic acid 0 0 0 0 0 0
2-methyl propanoic acid 0 0.8 0 2.1 0 0
tetradecanoic acid 2.56 0 0 9.1 0 11.6
pentadecanoic acid 2 0 0 6.6 0 44.5
3-am|no-2.3;(1:|izydroben20|c 3123 0 0 0 367 0
acetic acid 34.67 16 2.89 26.2 5.89 63.3
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Bilesik adh 44 45 46 48 50 52
pentanoic acid 0 0 0 0 0 0
hexanoic acid 4.78 3.8 0 7.3 1.1 8.3
heptanoic acid 0 0 0 0 0 0
butanoic acid 0 0 0 0 0 7.9
octanoic acid 0 0 0 0 0 0

benzoic acid 0 1 0 0 0 0
nonanoic acid 2.67 4 0 9.1 0 12.6

formic acid 33.67 0 5.78 7.9 0 0

n- decanoic acid 0 2.3 5.89 0 0 20

ALKOLLER

Ethanol 0 0 0 1.9 0 11.9
2-propanol 0 | 2493 0 79.2 4.78 65.8
2-methyl-1-butanol 45.78 | 750.3 4589 | 749.4 56.89 | 7223.4

1-hexanol 151.87| 536.2 450.98 | 744.4 19.98 | 2160.1
3-hexen-1-ol 0 4.4 7.98 0.6 0 0

1-butanol 87.09 | 755.6 111 561.6 6.9 | 3749

*1-pentanol 5 1.2 0 120.1 13.98 0

1.4.butanediol 0 0 0 0 0 0
1-octen-3-ol 0 0 0 0 0 0
1-heptanol 0 0 0.4 0 0 0
2-ethyl-1-hexanol 6.09 0 0 0 4.89 31.1
1-octanol 0 0 0 0 3.99 0
2-hexene-1-ol 0 0 0 0 0 0
KETONLAR
1-hydroxy.2-propanone 9 3.5 12.98 15.9 7.9 18.2
3-hydroxy.2-butanone 0 0 0 0 0 0
heptan-2-one 0 18.2 0 42.3 3.89 72
4H-pyran-4-one 0 0 0 28.8 0 0
2(3H)furanone 0 0 0 5.4 0 0
TERPENLER
farnesene 0 0 0 0 0 0
estragole 1.45 0 0 0 0 0
2-pentene 0 0 0 0 0 0
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Ek-2. 2013 Samsun Lokasyonu Belirlenen Aroma Bilesikleri Devami . (pg/L)

Bilesik ach 44 45 46 48 50 52
ALDEHITLER
butanal 0 13.8 0 0 42.1 1.6
acetaldehyde 55 5.1 12 0 0 0
pentanal 0 0 0 0 0 0
hexanal 432.6 246 138.9 817 553.1 28.4
3-hexenal 3 2.9 0 17.1 4.9 0.1
4-pentenal 0 2.9 0 0 0 0
heptanal 1.6 0 0 0 0 0
2-hexenal 257.4 | 284.6 | 436.9 | 363.4 | 229.6 88.7
octanal 0 2.3 0 0 0 0
nonanal 14 4.8 21.2 16.9 0 0.5
2,4,e,hexandienal 0 2.5 0 3 0.4 0
decanal 0 0 0 0 3.3 0
2-5- furancarboxaldehyde 4 2.7 5 0 0.4 0
2- furancarboxaldehyde 0 1 4.5 0 0.6 0
benzaldehyde 6.2 6.6 0 2.9 2.3 0.1
furfural 0 0 0 1.7 0 0
ESTERLER
ketogluconic metyl ester 0 0 0 0 0.5 0.5
acetic acid butyl ester 1480.7 | 7745 | 1580.2 | 1901.8 3.3 44.3
butanoic acid hexyl ester 48.3 9.8 7.1 135 1.6 4.8
propanoic acid propylester 33.3 | 147 65.3 84.5 1.5 0
acetic acid hexyl ester 534.4 | 3129 | 1011.2 663 1.5 21.3
acetic acid pentyl ester 35.7 | 16.3 23.6 26.5 0 0
butanoic acid 2-methyl ester 549 | 11.6 21.1 | 105.9 8.7 2.4
hexanoic acid hexyl ester 14.8 2.6 2.5 16.1 0 0.4
benzoic acid.hexyl ester 2 0 0 0 0 0
decanoic acid decyl ester 0 0 0 0 0 0
Butanoic acid ethyl ester 748 | 114 8.9 55.1 1.1 3.5
2-propenoic acid.2-propynyl ester 0 1.7 0 0 0 0
ethyl acetate 30.5| 89.8 16.3 57 0 0
n- propyl acetate 69.1 | 73.7 358.8 | 189.3 0 0
4-penten-2-ol acetate 0 0 0 0 0 4.3
ASITLER
sinapic acid 0 1.6 0 0 1.5 0
2-methyl propanoic acid 0 3.1 0 0 0 0.3
tetradecanoic acid 0 0 0 0 0 0
pentadecanoic acid 0 0 0 0 0 0
3-amino-2.3-dihydrobenzoic acid 0 0 0 0 0 0
acetic acid 15.1 9.9 15.8 20.7 14.5 1.9
pentanoic acid 0 0 0 1.7 0 0.4
hexanoic acid 3.4 0 3.8 35 2.2 2.1
heptanoic acid 0 0 0 0 0 0.4
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Bilesik ad: 44 45 46 48 50 52
butanoic acid 0 0 0 1.7 495 0.2
octanoic acid 0 0 0 0 0 0.6
benzoic acid 1.8 0.9 0 0 1.5 0
nonanoic acid 2.3 0 7.5 9.1 0.9 1.7
formic acid 2.7 2.7 135 7.2 0 0

n- decanoic acid 6.1 3.4 3.6 5.3 0 0
ALKOLLER
Ethanol 0 0 0 0 0 0
2-propanol 0 5.8 0 0 19.5 0.1
2-methyl-1-butanol 816.6 | 386.3 | 647.2 | 1176.9 | 3114 8.9
1-hexanol 600.7 0 0 172.3 | 1413.2 25.1
3-hexen-1-ol 16 2.6 18.9 0 1 0.3
1-butanol 529 196.4 | 123.1 | 3224 | 623.8 49.7
*1-pentanol 0 451.1 652 211.4 325 2.4
1.4 .butanediol 0 0 0 0 0 0
1-octen-3-ol 0 0 0 0 1 0
1-heptanol 0 0 0 0 0 0
2-ethyl-1-hexanol 6.9 0 0 0 0 4.1
1-octanol 0 0 7.2 0 0 0
2-hexene-1-ol 0 0 0 0 0 0
KETONLAR
1-hydroxy.2-propanone 35 2.6 9.2 10.2 0 0.8
3-hydroxy.2-butanone 3.4 0 0 0 0 0
heptan-2-one 194 | 105 16 11.4 13.4 3.2
4H-pyran-4-one 0 10.3 0 0 0 0.1
2(3H)furanone 0 1 2.9 1.5 0 0.1
TERPENLER
farnesene 0 0.7 0 0 1 0
estragole 0 0 13.1 24.3 0 1.3
2-pentene 0 0 0 0 0 0.2
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Ek-2. 2013 Samsun Lokasyonu Belirlenen Aroma Bilesikleri Devami . (pg/L)

Bilesik adh 68 72 75 77 81 87
ALDEHITLER
butanal 9.2 0 0 3.3 0 0
acetaldehyde 3.2 49.1 0 0 0 0
pentanal 0 0 0 0 0 0
hexanal 206.2 | 1620.7 | 429 226.7 15.15 234.67
3-hexenal 6.2 23.8 7 3.9 0 0
4-pentenal 0 0 0 0 0 0
heptanal 0 0 0 0 0 0
2-hexenal 1145 | 882.4 | 491.8 82 12.56 78.98
octanal 1.9 0 0 0 0 0
nonanal 4.9 0 0 0 0 0
2,4,e,hexandienal 1.1 0 0 3.2 0 0
decanal 4.2 8.4 0 0 1.89 0
2-5- furancarboxaldehyde 1.2 0 0 2.3 0 0.23
2- furancarboxaldehyde 0 0 0 2.1 0 0
benzaldehyde 0.9 6.4 3.6 0 0 0
furfural 0 0 0 1.9 0 0
ESTERLER
ketogluconic metyl ester 0 0 0 0 0 0
acetic acid butyl ester 488 | 1615.6 | 841.9 2.8 2 67.98
butanoic acid hexyl ester 5.6 18.1 | 26.3 1.8 0 5
propanoic acid propylester 0 84 | 341 2.6 0 6.7
acetic acid hexyl ester 183.8 | 889.5 | 332.8 0.7 8 566
acetic acid pentyl ester 9.1 31.7 | 219 0 0 66
butanoic acid 2-methyl ester 7.7 0 55 8.7 0 0
hexanoic acid hexyl ester 1.3 0 1 0 0 0
benzoic acid.hexyl ester 2.7 0 0 0 0 0
decanoic acid decyl ester 0 0 0 0 0 0
Butanoic acid ethyl ester 0 13 65.7 1.7 0 7.89
2-propenoic acid.2-propynyl ester 0 0 0 0 0 0
ethyl acetate 8.3 | 163.9 74 | 213 0 6.09
n- propyl acetate 35.1 29.2 19 0 0 2
4-penten-2-ol acetate 0 0 0 0 0 0
ASITLER
sinapic acid 0 0 6.6 0 0 0
2-methyl propanoic acid 1.7 0 0 0 0 0
tetradecanoic acid 0 0 0 0 0 0
pentadecanoic acid 0 0 0 0 0 0
3-amino-2.3-dihydrobenzoic acid 0 0 0 0 0 0
acetic acid 6.6 56.2 | 19.7 10.7 4.89 3
pentanoic acid 0 0 0 0 0 0
hexanoic acid 2.2 8.8 3.6 1.4 0 3.4
heptanoic acid 0 0 0 0 0 0
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Bilesik adh 68 72 75 77 81 87
butanoic acid 13.1 0 3.9 3.2 0 4.7
octanoic acid 0 0 0 0 0 0
benzoic acid 0 0 3.6 0.4 0 0.9
nonanoic acid 2 0 0 0 1.78 0
formic acid 0 0 0 0 0 0

n- decanoic acid 0.8 9.8 2.1 2.5 0 0
ALKOLLER
Ethanol 7.4 0 0 0 0 0
2-propanol 3 0 0 90.6 0 0
2-methyl-1-butanol 229.3 | 351.3 | 507.2 217 4.89| 334.78
1-hexanol 169.2 | 1282.7 0 110.1 8.9 234
3-hexen-1-ol 1.7 16.6 0 0 0 0
1-butanol 314.1 | 451.4 | 247.3 | 259.7 45.09 45.89
*1-pentanol 0 0 480.5 | 47.1 0 0
1.4.butanediol 0 0 0 0 0 0
1-octen-3-ol 0 0 0 0 0 0
1-heptanol 0 0 0 0 0 0
2-ethyl-1-hexanol 0 0 0 0 2.90 0
1-octanol 1.3 0 0 0 0 0
2-hexene-1-ol 0 0 0 0 0 0
KETONLAR
1-hydroxy.2-propanone 5.3 0 0 0.7 0 0
3-hydroxy.2-butanone 0 0 0 0 0 0
heptan-2-one 7 449 | 19.8 5.6 5 6.9
4H-pyran-4-one 0 0 0 0 0 0
2(3H)furanone 0.9 0 0 1.8 0 0
TERPENLER
farnesene 0 0 0 0 0 0
estragole 0 9.3 2.9 0 0 0
2-pentene 0 0 0 0 0 0
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Ek-2. 2013 Samsun Lokasyonu Belirlenen Aroma Bilesikleri Devami . (pg/L)

Bilesik adh 88 91 109 110 112 120
ALDEHITLER
butanal 0 0 20.8 21.8 1.56 1.1
acetaldehyde 0 0 2.9 0 0 1.9
pentanal 0 0.3 0 0 0 0
hexanal 34.77 55 347.1 | 193.4 | 67.89 | 183.9
3-hexenal 0 0.4 0 0.8 0 0
4-pentenal 1.3 0 0 0 0 0
heptanal 0 0 0 0 0 0
2-hexenal 67.98 54.9 162.1 | 1153 | 45.78 76.9
octanal 0 0 0 0 0 0
nonanal 0 0 0 0 0.5 3.2
2,4,e,hexandienal 0 0 0 0 0.78 0
decanal 0 0.2 1.1 1.5 0 0
2-5- furancarboxaldehyde 0 0 2.4 0.5 0 1.9
2- furancarboxaldehyde 0.89 0 2.2 0.5 0.78 1.5
benzaldehyde 0.11 0.4 2.6 2.8 0 0
furfural 0 0 0 0 0 0
ESTERLER
ketogluconic metyl ester 0 0.3 0 0 0 0
acetic acid butyl ester 1.78 13.5 3.2 4645 | 45.89 | 353.7
butanoic acid hexyl ester 0 2.2 100.6 6.4 34.78 9.1
propanoic acid propylester 0 6.7 35 22 0 8.3
acetic acid hexyl ester 0 116.3 2.5 290.3 0 105
acetic acid pentyl ester 0 10.2 0 19.1 0 6
butanoic acid 2-methyl ester 0 21.7 26.7 22.7 12.56 6.9
hexanoic acid hexyl ester 0 0 7.1 2 0 1.9
benzoic acid.hexyl ester 0 0 1.1 0 0 0
decanoic acid decyl ester 0 0 0 0 0 0
Butanoic acid ethyl ester 4.78 3.3 64 9.4 5.67 6.1
2-propenoic acid.2-propynyl ester 0 0 0 0 0 0
ethyl acetate 0 119.6 0 15 0 3.4
n- propyl acetate 1.56 24.5 0 32.4 0 29
4-penten-2-ol acetate 0 0 0 0 0 0
ASITLER
sinapic acid 0 0 0 0 0 0
2-methyl propanoic acid 0 2.3 0 0 0 0
tetradecanoic acid 0 0 0.9 0 0 0
pentadecanoic acid 0 0 0 0 0 0
3-amino-2.3-dihydrobenzoic acid 0 0 0 0 0 0
acetic acid 12.67 2.5 115 6.6 3.56 5.1
pentanoic acid 0 0 1.3 0 0 0
hexanoic acid 1.2 0.7 2.4 1 0.89 0.5
heptanoic acid 0 0 0 0.2 0 0
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Bilesik adh 88 91 109 110 112 120
butanoic acid 0 1.1 2.1 1.6 3.56 0
octanoic acid 0 0 0 0 0 0
benzoic acid 0 0 1.1 0.5 0 0
nonanoic acid 0 0 3 0.6 0.67 2.3
formic acid 0 0 0 0.5 0 1.7

n- decanoic acid 0 0 2.9 0 0 0.5
ALKOLLER
Ethanol 4.89 0 0 0 0 0
2-propanol 1.49 0 10 4.6 0 0
2-methyl-1-butanol 0 45.4 3185 | 271.7 | 39.98 | 162.2

1-hexanol 56.89 156 670.3 514 78.09 0

3-hexen-1-ol 4.89 0 0 0 2 159.9
1-butanol 34.89 75.6 2459 | 108.3 23 175.6
*1-pentanol 8 0 48.8 0.2 34.67 | 108.7
1.4.butanediol 0 0 0 0 0 0
1-octen-3-ol 0 0 0 0 0 0
1-heptanol 0 0 0 0 0.15 0
2-ethyl-1-hexanol 0.23 4.9 0 0 3.78 0
1-octanol 0 0 0 0 0 0
2-hexene-1-ol 0 0 0 0 0 0
KETONLAR
1-hydroxy.2-propanone 0 0 1.2 2.6 0 0
3-hydroxy.2-butanone 0 0 0 0 0 0
heptan-2-one 0 3.5 11.3 4.9 4.89 4.6
4H-pyran-4-one 0 0 0 0 0 0
2(3H)furanone 0 0 0 0.6 0 0
TERPENLER
farnesene 0 0 0 0.2 0 0
estragole 0 0 0 0 0 19.2
2-pentene 0 0 0 0 0 0
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Ek-2. 2013 Samsun Lokasyonu Belirlenen Aroma Bilesikleri Devami . (pg/L)

Bilesik ach 88 91 109 110 112 120
ALDEHITLER
butanal 2.1 0 51 0.5 0 25.8
acetaldehyde 0 8.7 0 0.5 0 0
pentanal 0 0 0 0 9.6 0
hexanal 2203.5 | 187.1 | 340.2 | 278.1 | 149.1 | 2121
3-hexenal 0 0 0.2 10.5 59 6.8
4-pentenal 0 0 0 51.1 0 0
heptanal 0 0 0 1.2 0 0
2-hexenal 663.4 95.9 64.4 | 3189.9 | 2749 | 196.9
octanal 0 0 0 0 0 0
nonanal 0 0 0 0 6 0
2,4,e,hexandienal 0 0 0 9.3 1.5 0
decanal 0 0 0.3 0 2 0.6
2-5- furancarboxaldehyde 0 0 3.8 0.6 0.7 1.4
2- furancarboxaldehyde 0 0 3 6.8 0 8
benzaldehyde 0 2.6 0.2 10.7 0 0.6
furfural 0 0 0 6.2 0 12.4
ESTERLER
ketogluconic metyl ester 0 0 0 0 0 0
acetic acid butyl ester 8482.8 | 119.1 | 540.8 90.4 345.6 | 505.5
butanoic acid hexyl ester 121.4 0 8.4 0 21.7 6
propanoic acid propylester 2.8 17.1 36.1 0 89.3 24.9
acetic acid hexyl ester 2470.8 | 344 207.6 40.9 98.2 106.3
acetic acid pentyl ester 82.5 14.7 5.1 1.1 8.4 3
butanoic acid 2-methyl ester 23529 | 82.2 53.4 1.3 80.8 19.4
hexanoic acid hexyl ester 44.4 0 4.4 0 0 1.1
benzoic acid.hexyl ester 0 0 0 0 0 0
decanoic acid decyl ester 0 0 0 0 0 0
Butanoic acid ethyl ester 293.2 2.7 54 0.8 528.2 42.8
2-propenoic acid.2-propynyl ester 0 0 0 2.5 0 4.7
ethyl acetate 226.7 0 52.4 28.7 284.5 10.9
n- propyl acetate 78.6 30.5 386.4 3.2 0 49.6
4-penten-2-ol acetate 0 0 0 0 0 0
ASITLER
sinapic acid 0 0 0 2.9 0 0
2-methyl propanoic acid 1 0 0 2 0 15
tetradecanoic acid 0 0 0 0 0 0
pentadecanoic acid 20.7 0 0 0 0 0
3-amino-2.3-dihydrobenzoic acid 0 0 0 0 0 0
acetic acid 48.4 1.5 7.4 98 18.8 33.1
pentanoic acid 0 0 0 0 0 0
hexanoic acid 12.2 1.3 1.7 3.7 0.4 0.5
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Bilesik adh 88 91 109 110 112 120
heptanoic acid 0 0 0 0 0 0
butanoic acid 2.9 10.5 4.9 3 2.1 0
octanoic acid 0 0 0 0 0 0

benzoic acid 8.3 0 0.6 3.3 1.5 0

nonanoic acid 25.6 0 1.9 0.3 0 0

formic acid 0 0 0.1 25.4 0 0

n- decanoic acid 11.1 1.3 0 5 2.2 0
ALKOLLER

Ethanol 0 0 0 0 0 0

2-propanol 12 0 3.1 2.6 0 0

2-methyl-1-butanol 198.9 | 101.3 | 406.4 | 428.5 98.4 221

1-hexanol 59.3 133.4 28 0 174.4 | 1345

3-hexen-1-ol 24.6 0 0 0 20 1.8
1-butanol 1146.4 | 162.4 12.3 57.2 65.2 520.4
*1-pentanol 0 0 0 22.2 0 167
1.4.butanediol 0 0 0 0 0 0
1-octen-3-ol 0 0 0 0.4 0 14
1-heptanol 0 0 0 0.3 0 0
2-ethyl-1-hexanol 62.4 0 0 0 0 0
1-octanol 0 0 0 0 0 0
2-hexene-1-ol 0 0 0 0 0 2.7
KETONLAR
1-hydroxy.2-propanone 0 0 0 46 0 19.6
3-hydroxy.2-butanone 0 0 0 0 0 0
heptan-2-one 67.3 0 6.1 14.2 10.2 16.3
4H-pyran-4-one 0 0 0 4.9 0 24
2(3H)furanone 0 0 0 9.1 0 54
TERPENLER
farnesene 0 0 0 0 0 0
estragole 0 0 0 0 0.3 14.2
2-pentene 0 0 0 0.3 0 0
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Ek-2. 2013 Samsun Lokasyonu Belirlenen Aroma Bilesikleri Devami . (pg/L)

Bilesik ach 143 144 145 149 151 153
ALDEHITLER
butanal 4.3 1.8 0 0 3.7 0
acetaldehyde 10.9 0 1.89 0 3.9 0.3
pentanal 0 0 0 0 0 0
hexanal 658.7 98.3 4578 | 143.7 | 323.4 | 923.6
3-hexenal 20.3 1 1.12 2.1 5.2 0.3
4-pentenal 0 0 0 0 0 56.6
heptanal 0 0 0 0 0 0
2-hexenal 405 103.9 | 34.67 | 100.3 473 356.9
octanal 0 0 0 0.2 0 0
nonanal 0 0 0.67 2 0 0.3
2,4,e,hexandienal 0 0 0 35 0 1
decanal 0 0.9 0 0 2.3 0
2-5- furancarboxaldehyde 3.2 0 0 1 0 123.1
2- furancarboxaldehyde 6.5 0 0 1.2 0 50.6
benzaldehyde 0.5 2.2 0 0 0.7 35.5
furfural 2.9 0.2 0.5 0.6 0 12.4
ESTERLER
ketogluconic metyl ester 0 0 0.45 0 0 0
acetic acid butyl ester 356.4 | 165.6 | 123.78 2.8 473.6 | 859.5
butanoic acid hexyl ester 10.5 11.6 0 1.5 29.8 32.8
propanoic acid propylester 0 46.9 0 0 11.2 0
acetic acid hexyl ester 90 57 0 3.6 280.3 | 384.2
acetic acid pentyl ester 4.1 94 0 0 16.2 1.7
butanoic acid 2-methyl ester 115 5.3 3 0 11.9 0
hexanoic acid hexyl ester 0 0.5 0 0 6.9 0
benzoic acid.hexyl ester 0 0 0 0.5 0 0.6
decanoic acid decyl ester 0 0 0 0 0 0
Butanoic acid ethyl ester 30 20.7 3.78 55 36.9 0.7
2-propenoic acid.2-propynyl ester 0 0 0 0 0 0
ethyl acetate 0 5.1 14.99 0 0 113.1
n- propyl acetate 7.8 10.7 0 0.4 16.7 28.3
4-penten-2-ol acetate 0 0 0 0 0 0
ASITLER
sinapic acid 0 0 0 0 0 0
2-methyl propanoic acid 0 0 0.12 0 0 0
tetradecanoic acid 0 0.5 0 0 0 0
pentadecanoic acid 0 0.3 0 0 0 0
3-amino-2.3-dihydrobenzoic acid 0 0 0 0 0 164.6
acetic acid 40.7 3.5 21.78 4.2 9.8 55.7
pentanoic acid 0 0 0 0 0 0
hexanoic acid 2.6 0.7 1.09 0.6 1.1 7
heptanoic acid 0 0 0 0 0 0
butanoic acid 0 0.5 0.76 0.2 0 0
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Bilesik adh 143 144 145 149 151 153
octanoic acid 0 0 0 0.8 0 0
benzoic acid 2.1 0.3 0 0.6 0.5 6.3
nonanoic acid 1.1 0 0 1.6 0 10.3
formic acid 0 0 0 1.9 0 18

n- decanoic acid 1.1 0 0 1.2 0 51
ALKOLLER
Ethanol 0 0 0 0 172 0
2-propanol 0 1.6 0 0 0 6.4
2-methyl-1-butanol 13.6 121.9 | 34.89 43.3 139.4 169
1-hexanol 121.5 77.5 89 60.5 150.2 | 363.5
3-hexen-1-ol 1.7 0 1.67 2.8 4.7 0.9
1-butanol 235.8 | 140.3 | 134.78 | 33.6 156.3 27.3
*1-pentanol 0 0 1 7.9 0 0
1.4.butanediol 0 0 0 0 0 0
1-octen-3-ol 0 0 0 0 0 0
1-heptanol 0 0 0 0 0 0
2-ethyl-1-hexanol 0 0 0 0 0 0
1-octanol 2 0 0 0 0 0
2-hexene-1-ol 0.5 0 0 0 0 0
KETONLAR
1-hydroxy.2-propanone 10 0 1.89 0.8 0 36.8
3-hydroxy.2-butanone 1.1 4.1 0 0.9 0 0
heptan-2-one 13.3 5 0 4.2 8.2 31.3
4H-pyran-4-one 0 24 0 0 0 54
2(3H)furanone 2.3 1 0 0.4 0 28.6
TERPENLER
farnesene 0 0 0 0 0 0
estragole 0.4 0.2 0 0 2.9 0
2-pentene 0 0 0 0 0 0
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Ek-2. 2013 Samsun Lokasyonu Belirlenen Aroma Bilesikleri Devami . (pg/L)

Bilesik adh 154 156 157 158 161 166
ALDEHITLER
butanal 0 2 0 1 24 0
acetaldehyde 2.4 0 5.8 0 0 0
pentanal 0 0 0 0 0 0
hexanal 234.67| 1157 | 293.2 | 300.1 | 1179.7 15.78
3-hexenal 6.78 3.8 6.8 1.8 4.9 11.9
4-pentenal 0 0 0 0 0 0
heptanal 0 0 2.8 0 0 0
2-hexenal 234.67| 2715 | 466.2 98.8 | 691.4 123.67
octanal 0 0 0 0 0 0
nonanal 0 54 5.2 3.6 0 0
2,4,e,hexandienal 0 8.2 5.7 2.8 4.9 3.78
decanal 0 1.6 2.5 0 0.5 0
2-5- furancarboxaldehyde 0 0 1.3 0.7 31.8 0
2- furancarboxaldehyde 0 0 0.3 2.6 20.1 0
benzaldehyde 0 2.8 3.7 0 0 0
furfural 0 0 0 2.5 11 0
ESTERLER
ketogluconic metyl ester 0 1.2 0.3 0 0 0
acetic acid butyl ester 15.78 | 387.9 43.5 774 | 1830.4 0
butanoic acid hexyl ester 0 9.6 0 10.3 39.1 0
propanoic acid propylester 567 114 0 20.4 8.7 0
acetic acid hexyl ester 45.89 | 168.8 39.7 149.8 234 4.67
acetic acid pentyl ester 0 10.6 1.7 15.4 19.3 0
butanoic acid 2-methyl ester 12.67 | 115 13 43.2 32.5 0
hexanoic acid hexyl ester 0 1.7 0 0.5 11 0
benzoic acid.hexyl ester 0 0 0 0 1.6 0
decanoic acid decyl ester 0 0 0 0 0 0
Butanoic acid ethyl ester 4578 | 34.5 35.2 4.8 | 411.8 0
2-propenoic acid.2-propynyl ester 0 0 4.7 0 0 0
ethyl acetate 0 20 400.3 | 163.6 98.2 0
n- propyl acetate 0 13.4 0 95.9 13.3 0
4-penten-2-ol acetate 0 0 0 0 0 0
ASITLER
sinapic acid 0 0 0.2 0 4.9 0
2-methyl propanoic acid 0 0 0 0 9.3 0
tetradecanoic acid 0 0 0.2 0 0 0
pentadecanoic acid 0 0 0 0 0 0
3-amino-2.3-dihydrobenzoic acid 0 0 0 24.8 127.1 0
acetic acid 0 9.8 9.1 25.1 67.5 1.45
pentanoic acid 0 0 0 0 0 0
hexanoic acid 0 0.9 2 0.4 6.8 0
heptanoic acid 0 0 0 0 0 0
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Bilesik ad: 154 156 157 158 161 166
butanoic acid 0 0 0 33.6 0 0
octanoic acid 0 0 0 3.8 0 0
benzoic acid 0 0.5 2 0 5.2 0
nonanoic acid 0 1.2 0.2 6.4 3.6 0
formic acid 0 0 0 6 16.4 0

n- decanoic acid 1.78 2.1 0 2.5 0.6 0
ALKOLLER
Ethanol 0 0 0 14.4 5.4 0
2-propanol 0 0 0 45.8 0 0
2-methyl-1-butanol 123.67| 193 13.4 775.6 | 2475 56.89
1-hexanol 78.9 59.6 0 519.1 0 0
3-hexen-1-ol 6.78 3.9 3.1 4.2 0 0
1-butanol 150.09| 167.8 5.2 | 3339 | 194.4 2.5
*1-pentanol 0 1.9 0 11.7 710 2
1.4 .butanediol 0 0 0 2.4 0 0
1-octen-3-ol 0 0 0 0 0 0
1-heptanol 0 0 0 0 0 0
2-ethyl-1-hexanol 0 2.6 0 1.7 0 0
1-octanol 0 0 0 0 0 0
2-hexene-1-ol 0 0 0.8 0 0 0
KETONLAR
1-hydroxy.2-propanone 0 0 0.3 55.5 7.4 0
3-hydroxy.2-butanone 0 0 0 4.9 0 0.56
heptan-2-one 3.67 6.5 11.3 6.6 20.2 12.67
4H-pyran-4-one 0 0 0 0 0 4.78
2(3H)furanone 0 1.9 0 2.6 6.7 12.56
TERPENLER
farnesene 0 0 0 0 0 0
estragole 0 0 0.2 0 0 0
2-pentene 2.78| 136 0 0 0 0
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Ek-2. 2013 Samsun Lokasyonu Belirlenen Aroma Bilesikleri Devami . (pg/L)

Bilesik ach 177 179 185 187 188 191
ALDEHITLER
butanal 0 0 0 2.4 3 12.56
acetaldehyde 0 0 0 0.6 0.6 0
pentanal 0 0 0 0 0 0
hexanal 112.67| 2116 | 371.2 48.1 158.6 | 345.78
3-hexenal 3.67 7.1 2.7 1.2 12.9 0.78
4-pentenal 0 0 0 0 0 0
heptanal 0 0 0 0 0 0
2-hexenal 345.89| 251.6 | 359.4 88 174.4 | 112.78
octanal 0 0 0 0.7 0.6 0.78
nonanal 0 4.5 1.6 1.5 0 0
2,4,e,hexandienal 0 1.8 0 2 0 0
decanal 0 0 0 0 1 0
2-5- furancarboxaldehyde 0 2.9 54 0.9 0.6 0
2- furancarboxaldehyde 0.67 2.4 1.5 0 3 3.78
benzaldehyde 2.78 0 10.4 0.3 0 0
furfural 0 0 0 0 0 6.89
ESTERLER
ketogluconic metyl ester 0 0 0 0 2.3 1.45
acetic acid butyl ester 112.78| 312.8 | 521.5 | 223.9 60.1 2.67
butanoic acid hexyl ester 30.67 15 14.1 3.3 2.8 77
propanoic acid propylester 0 13.4 0 1.7 8.7 | 23.67
acetic acid hexyl ester 0 42 814 | 353 24.2 334
acetic acid pentyl ester 0 4.2 6.7 1.4 1 12
butanoic acid 2-methyl ester 0 12.4 1.3 0 20 23
hexanoic acid hexyl ester 0 0 1 0.8 0 24.19
benzoic acid.hexyl ester 0 0 4.2 0 0 0
decanoic acid decyl ester 0 0 0 0.3 0.6 0
Butanoic acid ethyl ester 0 8.8 14.5 5.2 4.9 2.56
2-propenoic acid.2-propynyl ester 0 1.1 0 0 0.7 0
ethyl acetate 0 42.8 | 1065.2 3.6 0 0
n- propyl acetate 0 70.3 0 2.4 10.5 0
4-penten-2-ol acetate 0.55 2.5 0 0 0 0.53
ASITLER
sinapic acid 0.44 0 0 0 0 0
2-methyl propanoic acid 0 6.5 0 0 0 0
tetradecanoic acid 0 2.6 0 0 2.8 0
pentadecanoic acid 0 1.5 0 0 1.6 0
3-amino-2.3-dihydrobenzoic acid 0 0 0 0 0 30.56
acetic acid 589| 115 18.3 5.4 7 45.78
pentanoic acid 0 0 0 0 4.8 7.89




Bilesik ad: 154 156 157 158 161 5
hexanoic acid 4,78 2.8 2.3 0.5 1.1 6.89
heptanoic acid 0 0 0 0 0 7.15
butanoic acid 12.67 0 2.1 0 19.1 0
octanoic acid 0 0 0 0 0 0

benzoic acid 0 0 1 0.2 0.6 0
nonanoic acid 0 6.1 6.7 0 0.9 0
formic acid 0 4.5 1.9 0.9 0 3.78
n- decanoic acid 0 0 3.3 0 0.7 3.78
ALKOLLER
Ethanol 0 0 0 0 0 0.19
2-propanol 0 13.3 1.4 0 0 0
2-methyl-1-butanol 56.89 | 623.2 81.8 | 81.7 160.6 | 567.89

1-hexanol 112.78| 122 103.1 0 44.9 0

3-hexen-1-ol 0 3.3 5.3 0.8 0 0
1-butanol 0 2453 | 179.2 | 105.6 | 108.2 0
*1-pentanol 0 34.4 112.3 | 1154 0 0.67
1.4 .butanediol 0 0 4.5 0 0 0.78
1-octen-3-ol 0 0 0 0 0 0.89
1-heptanol 0 0 0 0 0 0
2-ethyl-1-hexanol 0 0 0 0 5.3 0
1-octanol 0 0 0 0 0 0
2-hexene-1-ol 0 0 0 0 0 0
KETONLAR
1-hydroxy.2-propanone 0 12.5 33.8 0 5.2 0
3-hydroxy.2-butanone 0 0 0 0 0.8 0
heptan-2-one 0 11.7 11.3 4.1 9 13.78
4H-pyran-4-one 0 0 0 0 0 0
2(3H)furanone 0 4.4 0.9 0 0 5.78
TERPENLER
farnesene 0 0 0 0 0 2.56
estragole 0 34 0 1.3 0.5 0.4
2-pentene 0 0 0 0 0 9.56
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Ek-2. 2013 Samsun Lokasyonu Belirlenen Aroma Bilesikleri Devami . (pg/L)

Bilesik Ad1 198 199 201 203 204 206
ALDEHITLER
butanal 16.9 1.9 3.3 0 12.56 1.5
acetaldehyde 0 22 4 0 0 0
pentanal 0 0 0 0 0 0
hexanal 1473.2 | 9148 | 1425 | 607.3 345.78| 105.5
3-hexenal 0 0 4.2 0 0 1.5
4-pentenal 0 0 0 0 0 0
heptanal 0 0 0 2.9 0 0
2-hexenal 282.6 | 341.2 | 169.8 | 465.1 339.09| 49.7
octanal 3.1 0 0 3.2 0 0
nonanal 0 0 0 20.7 0 1
2,4,e,hexandienal 7.6 0 0.8 4.2 0 0
decanal 0 0 0 5.9 0 0
2-5- furancarboxaldehyde 20.3 5.3 0 2 0 1.3
2- furancarboxaldehyde 46.8 11.6 2.1 0 0 0.9
benzaldehyde 7.4 0 1.4 7.8 4.67 0
furfural 10.9 7.7 0.7 0 0 0
ESTERLER
ketogluconic metyl ester 0 0 0 0 0 0.7
acetic acid butyl ester 1749.2 9.9 0 | 2237.6 0 | 156.8
butanoic acid hexyl ester 86.9 | 137.6 5.6 20.8 33.55 4.3
propanoic acid propylester 35.5 36.4 2.5 60.4 4.89 4.5
acetic acid hexyl ester 387.9 8.8 0 | 1399.1 0 31
acetic acid pentyl ester 16.6 0 0 118.1 0 1.1
butanoic acid 2-methyl ester 50.1 48.8 0.2 57.7 7.89 1.6
hexanoic acid hexyl ester 18.1 72.7 0 0 10.1 0.2
benzoic acid.hexyl ester 10.2 0 0.7 0 0 0
decanoic acid decyl ester 0 0 0 0 2.45 0
Butanoic acid ethyl ester 81.3 | 221.9 7.4 45.1 0 15
2-propenoic acid.2-propynyl ester 0 0 0 0 0 0
ethyl acetate 34.9 2.1 0 252.2 0 4.2
n- propyl acetate 37.2 0 0 435.1 0 9.1
4-penten-2-ol acetate 0 0 0 0 0 0
ASITLER
sinapic acid 0 1.9 0.3 0 0 0
2-methyl propanoic acid 0 0 1.4 0 0 0
tetradecanoic acid 0 0 3 0 0.89 0
pentadecanoic acid 0 0 2.7 0 0 0
3-amino-2.3-dihydrobenzoic acid | 100.3 49.2 0 0 0 0
acetic acid 59.8 47.8 8.3 44 0 3.8
pentanoic acid 0 0 0 0 0 0
hexanoic acid 2.4 5.9 1 10.3 7.45 0.4
heptanoic acid 17.1 0 0 0 3.98 0




Bilesik ad: 4 15 156 157 158 161 5 16
butanoic acid 2.9 0 0.2 12.1 3.56 0
octanoic acid 0 10.4 0 0 3.67 0
benzoic acid 0 0 1.1 1.9 4.67 0.4
nonanoic acid 27.4 6.8 0.6 2.2 2.78 0
formic acid 31.2 12.6 0 0 0 0

n- decanoic acid 17.4 10.8 1.8 3.3 0 1
ALKOLLER
Ethanol 0 10.1 0 0 3.45 0
2-propanol 0 0 0 0 4.67 0.7
2-methyl-1-butanol 532.3 | 1945 0 1156.8 567.89| 75.7
1-hexanol 1542 | 3721.7 | 85.2 776.4 348.9 | 26.6
3-hexen-1-ol 31.9 48.7 0 0 0 1.8
1-butanol 1480.3 | 1555.7 | 97.4 352.8 789.56| 111.9
*1-pentanol 209 85.3 | 48.2 498.2 678.9 45
1.4.butanediol 0 0 0 0 0 0
1-octen-3-ol 0 0 0 0 0 0
1-heptanol 0 0 0 0 0 0
2-ethyl-1-hexanol 0 0 0 15 12.67 0
1-octanol 0 0 0 0 0.56 0
2-hexene-1-ol 0 0 0 0 0 0
KETONLAR
1-hydroxy.2-propanone 77.3 | 1225 3.3 0 0 0.7
3-hydroxy.2-butanone 28.1 14 0 0 2.67 0
heptan-2-one 49.3 27 8 24.4 0.99 7.3
4H-pyran-4-one 0 0 0 0 1 0
2(3H)furanone 6.9 12.4 5.2 0 0 0.4
TERPENLER
farnesene 0 0.5 0 2.8 0 0
estragole 0 0 0.6 0 0 0
2-pentene 0 0 2.9 0 0 0.9
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Ek-2. 2013 Samsun Lokasyonu Belirlenen Aroma Bilesikleri Devami . (pg/L)

Bilesik adh 214 216 218 219 220 221
ALDEHITLER
butanal 0.3 2.4 10.7 0 0 0
acetaldehyde 0.7 3.1 0 0.5 13.5 1.2
pentanal 0 0 0 0 0 0
hexanal 126.8 | 326.1 82.2 | 318.9 | 457.2 58.7
3-hexenal 2.8 9.8 0 6.4 4.1 0.2
4-pentenal 0.3 0 0 0 0 0
heptanal 0 0.9 0 0 1.1 0
2-hexenal 179.7 | 535.7 99.1 | 358.3 | 184.7 41.2
octanal 0 0 0 0.3 0 0
nonanal 1 0 1 0 3.5 0
2,4,e,hexandienal 0.3 0.4 0 0.9 0 0
decanal 0.2 1.2 0 0.9 0 0
2-5- furancarboxaldehyde 0 2.2 1.2 1.2 1.9 0
2- furancarboxaldehyde 0.9 2.4 1.1 2.2 3.3 0
benzaldehyde 1.7 3.8 0 0.4 0 1
furfural 0 0 0 0.2 2 0.1
ESTERLER
ketogluconic metyl ester 0 0 0 0 0 0
acetic acid butyl ester 36.9 3355 119.1| 1159 | 909.3 | 118.7
butanoic acid hexyl ester 3.8 15.5 7.8 11 24.1 1.5
propanoic acid propylester 0.2 24.1 3.1 4 80.8 0
acetic acid hexyl ester 14.7 157 83.7 | 31.2 269.5 28.7
acetic acid pentyl ester 1.3 9.7 1.4 0 12.2 0
butanoic acid 2-methyl ester 3.8 36.3 18.1 6.4 6.9 2.4
hexanoic acid hexyl ester 0 3.1 1.3 3.7 42.3 0.4
benzoic acid.hexyl ester 0.9 0 0.5 0 0 0.1
decanoic acid decyl ester 0 0.3 0.6 1.6 0 8.6
Butanoic acid ethyl ester 2.5 39.3 26.6 | 325 160.2 24.5
2-propenoic acid.2-propynyl ester 0 0 0 0 0 0
ethyl acetate 2.9 40.7 0 0 48.9 13.7
n- propyl acetate 0 31.2 10.1 1.1 4.9 0
4-penten-2-ol acetate 0 0 0 0 0 0
ASITLER
sinapic acid 0 0 0 3 0 0
2-methyl propanoic acid 0 7.8 2 2 1.9 0.8
tetradecanoic acid 1.7 4.5 0 0.3 1.6 0
pentadecanoic acid 0.8 5.7 0 0 0.9 0
3-amino-2.3-dihydrobenzoic acid 0 0 0 0 20.5 0
acetic acid 8.1 12.2 29| 14.1 17.6 7.5
pentanoic acid 0 0 0 0 0 0.4
hexanoic acid 0.9 3.1 3.4 1.4 2.2 1.3
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heptanoic acid 0 0 1.1 0 0 0.4
Bilesik adi 214 216 218 219 220 221
butanoic acid 1 12.9 0 0 1 13.4
octanoic acid 0 0 2.3 0 5.6 0
benzoic acid 1.2 2.5 0 1.6 0 0
nonanoic acid 1.6 2.7 5.3 0.8 51 0
formic acid 0 2.1 0.4 0 35 0
n- decanoic acid 0.6 2.2 0.7 0.3 0 0.4
ALKOLLER
Ethanol 0 0.2 1.2 0 0 0
2-propanol 0 0 0 0.3 0 0
2-methyl-1-butanol 180 259 1744 114.3 42.1 7.2
1-hexanol 0 68.7 212 | 2134 0 0.3
3-hexen-1-ol 0.2 2.1 0 0.8 1.3 0.5
1-butanol 46.5 92.6 1445 252.6 | 193.3 47.9
*1-pentanol 0.6 42 2.7 8.6 17.3 0
1.4.butanediol 0 0 0 0 0 0
1-octen-3-ol 0 0 0 0 0 0
1-heptanol 0 0 1 0 0 0
2-ethyl-1-hexanol 6.7 0 3.6 7.5 0 8.3
1-octanol 0 0 1.7 0 0 0
2-hexene-1-ol 0 0 0.9 0 0 0
KETONLAR
1-hydroxy.2-propanone 0 5 0.9 1.7 21.6 0
3-hydroxy.2-butanone 0 2.9 0 0 2.7 0
heptan-2-one 8.6 9.8 17| 124 8.4 1.7
4H-pyran-4-one 0 0 0 0 0 0
2(3H)furanone 0 1.7 0 0.9 1.6 0.2
TERPENLER
farnesene 0 0 0 0 0 0
estragole 1 1.9 0 2.6 0.7 0
2-pentene 0 119.7 0 0 0 0
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Ek-2. 2013 Samsun Lokasyonu Belirlenen Aroma Bilesikleri Devami . (pg/L)

Bilesik adh 224 226 228 230 232 234
ALDEHITLER
butanal 0 11 0 0 0.7 3.67
acetaldehyde 1.3 10.8 0 0 30.6 0
pentanal 0.2 0 0 0 0 0
hexanal 262.5 | 397.3 0 | 169.9 71.9 345.78
3-hexenal 3.8 1.9 0 0 1.8 45
4-pentenal 0 0 0 1 0 0
heptanal 0 0 0 0 0 0
2-hexenal 270.3 | 117.8 17.89 | 99.6 136.1 456.89
octanal 0 0 0 0 0.2 0
nonanal 3.6 0 0.2 1.6 0 0.2
2,4,e,hexandienal 2.4 0 0 5.7 0.5 12.56
decanal 0.2 0.5 0 2.5 0 0
2-5- furancarboxaldehyde 15 2.4 0 1.1 1.4 0
2- furancarboxaldehyde 34 1.3 0 0 1.5 2.67
benzaldehyde 0.1 0 0 1 1.8 0
furfural 1.3 0.4 0 0 0.7 1.57
ESTERLER
ketogluconic metyl ester 0 0 0 0 0 0
acetic acid butyl ester 2115 | 551.3 155.89| 247.1 44 134.89
butanoic acid hexyl ester 2.6 4.1 0 0 55 13.87
propanoic acid propylester 0 6.2 0 0 0.7 3.2
acetic acid hexyl ester 52.7 321.9 0 47.3 27.6 223.89
acetic acid pentyl ester 8.6 10.6 3.67 3.4 2.4 6.89
butanoic acid 2-methyl ester 0 16 1 0 1.3 5
hexanoic acid hexyl ester 1.1 3.8 0 1.3 0.5 1
benzoic acid.hexyl ester 2.2 0 0 1.7 0 0
decanoic acid decyl ester 0 0 2.78 0 0 0
Butanoic acid ethyl ester 4.4 55 0 8 44.6 0
2-propenoic acid.2-propynyl ester 0 0 0 0 0 0
ethyl acetate 11.2 61.5 3.89| 226 11.3 0
n- propyl acetate 43 | 55.1 1 2.7 1.6 0
4-penten-2-ol acetate 0 0 0 0 0.2 5.9
ASITLER
sinapic acid 1.7 0 0 0 1.9 0
2-methyl propanoic acid 0 0 0 0 1 0
tetradecanoic acid 0 0 0 0 0 0
pentadecanoic acid 0 0 0 0 0 0
3-amino-2.3-dihydrobenzoic acid 0 0 0 22.3 54 2.67
acetic acid 8.4 10.8 2059 | 17.8 7.1 4.78
pentanoic acid 0 0 0 0 0 0
hexanoic acid 1.4 3 1 2 0.9 0.56
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heptanoic acid 0 0 0.67 0 0 0
Bilesik adi 224 226 228 230 232 234
butanoic acid 3.9 10 0.69 0 0.4 2.67
octanoic acid 0 0 0.65 0 0 0
benzoic acid 0 1 0 4.7 0.6 3.78
nonanoic acid 3.1 1.9 0.69 2.8 2.1 0
formic acid 2.5 3.8 0 1.7 2.5 0
n- decanoic acid 3.7 2.8 0 1.3 2.1 0
ALKOLLER
Ethanol 0 5.8 0 0 1.7 0
2-propanol 6.4 12.4 0 1.5 0 0
2-methyl-1-butanol 106.5 | 355.5 12.67 | 20.9 28.3 289.09
1-hexanol 30.8 587 85.93 | 50.7 43.2 398.67
3-hexen-1-ol 0.2 1 0 0 3.6 5.67
1-butanol 21.8 286.7 1571 | 81.2 58.6 456.78
*1-pentanol 22.2 5.3 0 31.1 9.2 26.89
1.4.butanediol 0 0 0 0 0 0
1-octen-3-ol 0 0 0 1.2 0 0
1-heptanol 0 1.2 0 0 0 0
2-ethyl-1-hexanol 0 0 0 0 1.3 0
1-octanol 0 0.7 0 1.3 0 0
2-hexene-1-ol 144.8 37 0 0 0 0
KETONLAR
1-hydroxy.2-propanone 8.2 0 0 1.7 5.9 0
3-hydroxy.2-butanone 0 4.1 0 0 0 0
heptan-2-one 7 11.8 0 7.6 5.1 11.35
4H-pyran-4-one 0 2.5 0 0 0 0
2(3H)furanone 129.2 7.2 0 4.6 0.7 0
TERPENLER
farnesene 0 0 0 0 0 0
estragole 0 0 0 0 1.1 0
2-pentene 0 0 1.78 0 33.9 0
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Ek-2. 2013 Samsun Lokasyonu Belirlenen Aroma Bilesikleri Devami . (pg/L)

Bilesik ach 237 238 239 240 241 245
ALDEHITLER
butanal 0 11.4 3.7 0 0 11
acetaldehyde 0 3.8 5.2 0 0 1.3
pentanal 0 0.8 0 0 0 0.2
hexanal 382.9 | 395.2 0 82.1 40.3 278.3
3-hexenal 0 3.6 0 0.7 0.3 3.7
4-pentenal 2.1 0 0 0 0.2 0
heptanal 0 0 0 0 0 0
2-hexenal 160.9 | 233.4 925 73.7 41.4 148.4
octanal 0 0 0 0.3 0.4 0
nonanal 0 0 0 0 0 0
2,4,e,hexandienal 0 6.6 0 0.3 0 1.4
decanal 0 0 0 0.2 0.7 1.6
2-5- furancarboxaldehyde 2.1 1.9 0 0.8 0.3 1.8
2- furancarboxaldehyde 4.5 2.5 0 0.7 0.4 1.7
benzaldehyde 0 0 2.4 1.5 0.2 2.1
furfural 1.2 0 0 0 0 0
ESTERLER
ketogluconic metyl ester 0 0 0 0 0 0
acetic acid butyl ester 187.2 2.1 3 16.8 0.2 1.4
butanoic acid hexyl ester 13.6 4.4 4.6 2 5.2 0
propanoic acid propylester 5.1 0 2.1 0 2 0.9
acetic acid hexyl ester 48.6 0 201.4 3.1 0.4 0
acetic acid pentyl ester 1.2 0 4 0 0 0
butanoic acid 2-methyl ester 8.6 0 0 3.8 3.1 11
hexanoic acid hexyl ester 0 1.3 43.5 0.5 0.7 0.9
benzoic acid.hexyl ester 4.4 0.7 0 0 0 0
decanoic acid decyl ester 0 0 0 0 0 0
Butanoic acid ethyl ester 48.1 0 78.7 10.2 13.6 1.2
2-propenoic acid.2-propynyl ester 1.3 0 0 0 0 0
ethyl acetate 0 0 32.8 0 0 0
n- propyl acetate 9.3 0 5.7 0 0 0
4-penten-2-ol acetate 0 0 0 0 0 0.4
ASITLER
sinapic acid 0 0 0 0 0 0
2-methyl propanoic acid 0 0 0 0 0.5 11.1
tetradecanoic acid 0 0 0 0 0 1.7
pentadecanoic acid 0 0 0 0 0 1.1
3-amino-2.3-dihydrobenzoic acid 0 0 0 0 0 0
acetic acid 8.2 5.1 8.3 6.4 3.4 8.6
pentanoic acid 0 0 0 0 0 0
hexanoic acid 2 0.9 0 0.6 0.1 2.1
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heptanoic acid 0 0 0 0 0 0
Bilesik adh 237 238 239 240 241 245
butanoic acid 0 0 1.4 1.5 0 35
octanoic acid 0 0 0 0 0 0
benzoic acid 1.6 0.7 0 0.3 0.4 3
nonanoic acid 4.2 1.3 0 0 1.4 1
formic acid 4.2 1.6 1.7 0.3 0 0
n- decanoic acid 2.1 1.6 0 1.1 1 3.1
ALKOLLER
Ethanol 0 0 0 0 0 0
2-propanol 11.4 0 0 0.6 1.2 4.3
2-methyl-1-butanol 209.4 | 103.5 7.2 | 116.1 22.7 139.5
1-hexanol 21.8 421.3 | 355.3 90.5 21 304.3
3-hexen-1-ol 0 0 1.3 0.4 0 7
1-butanol 237.6 0 143.8 36.5 57.1 262.2
*1-pentanol 339.2 32 0 1.7 2 0
1.4.butanediol 0 0 0 0 0 0
1-octen-3-ol 0 0 0 0 0 0
1-heptanol 0 2.9 2.1 0 0 0
2-ethyl-1-hexanol 0 7.4 0 0 0 1.2
1-octanol 0 0 0 0 0 0
2-hexene-1-ol 0 0 0 0 0 0.8
KETONLAR
1-hydroxy.2-propanone 4.3 0.7 0 0.6 0.8 0
3-hydroxy.2-butanone 0 0 0 0 20.3 0
heptan-2-one 5.2 5.3 3.1 3 2.2 9.7
4H-pyran-4-one 0 0 0 0 0 117.9
2(3H)furanone 0 0.9 0 0.3 0 0
TERPENLER
farnesene 0 0 1.2 0 0 0
estragole 0 0.7 1.1 0 0.1 1.3
2-pentene 0 0 0 0 0 5.8
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Ek-2. 2013 Samsun Lokasyonu Belirlenen Aroma Bilesikleri Devami . (pg/L)

Bilesik ach 248 249 252 253 254 258
ALDEHITLER
butanal 14.8 1.6 1 54.7 9.8 0
acetaldehyde 2.5 0.4 0 0.8 6.3 0
pentanal 0 0 0 0 0 0
hexanal 300.8 32.3 87.3 1575 | 564.7 | 226.5
3-hexenal 2.3 1.2 1.1 21.1 8.1 8.8
4-pentenal 0 0 0 0 0 0
heptanal 0 0 0 0 0 0
2-hexenal 216.6 79.2 218.8 | 1953 | 1482.4 | 408.7
octanal 2.9 0 1.8 0 6.3 0
nonanal 0 0 1.7 15.9 3.3 0
2,4,e,hexandienal 3.1 0.1 3 0 4.3 0
decanal 0.5 0.3 0.8 0 7.1 1.4
2-5- furancarboxaldehyde 1.7 0.5 0.3 46.6 0 0.7
2- furancarboxaldehyde 1.5 0.5 0 25.7 0 0.9
benzaldehyde 0 0.4 7.8 4.5 5.1 0.5
furfural 0 0 0 0 3.6 0
ESTERLER
ketogluconic metyl ester 0 0 0 0 34 0
acetic acid butyl ester 4.3 129.7 48 6863.4 | 624.6 | 450.8
butanoic acid hexyl ester 8 2.6 2.3 98 0 14.3
propanoic acid propylester 0 0.1 0.5 132.1 26.7 17.7
acetic acid hexyl ester 2.7 20 37.1 | 2548.6 | 164.8 | 148.7
acetic acid pentyl ester 1.1 1.3 2.3 87.6 5 8.3
butanoic acid 2-methyl ester 59 0.7 0.9 140.5 14.5 22
hexanoic acid hexyl ester 1.9 0.1 0 0.7 1.4 7.7
benzoic acid.hexyl ester 2.9 0 0 0 0.8 0
decanoic acid decyl ester 0 0 0 0 0 0
Butanoic acid ethyl ester 0.4 2.7 3.1 70.2 55 39.8
2-propenoic acid.2-propynyl ester 0 0 0 0 0 0
ethyl acetate 0 20.5 73.8 741.4 47.6 2.9
n- propyl acetate 0 3.8 0 700.3 0 18.6
4-penten-2-ol acetate 0 0 0 1.9 0 0
ASITLER
sinapic acid 0 0 0 0 0 0.3
2-methyl propanoic acid 0 0 0.4 0 17.7 9.5
tetradecanoic acid 0 0 0 0 0 0
pentadecanoic acid 0 0 0 0 0 0
3-amino-2.3-dihydrobenzoic acid 0 0 0 0 0 0
acetic acid 6.7 1.5 7.3 112.6 23.6 13.2
pentanoic acid 0 0 0 0 14.8 0
hexanoic acid 0.4 0.3 1 16.4 4.7 0.4
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heptanoic acid 0 0 0 0 0 0
Bilesik adh 248 249 252 253 254 258
butanoic acid 2.5 0 0.9 34.5 18.2 0
octanoic acid 0 0 0 0 0 0
benzoic acid 0 0.1 0 13.9 0 0.4
nonanoic acid 2.2 0 0 62.4 0 0.4
formic acid 0 0.3 0.5 92.5 1.9 1.1
n- decanoic acid 0.6 0.4 0.8 29.2 55 1.2
ALKOLLER
Ethanol 0.3 0 0 0 0 0
2-propanol 4.1 0.3 0 175.2 0 0
2-methyl-1-butanol 308 30.6 49.1 | 3511.3 | 872.2 | 315.8
1-hexanol 248.7 85.5 0 0 154.1 | 491.1
3-hexen-1-ol 2.6 0.7 1.9 30.4 1.2 2.5
1-butanol 22.5 26.4 36 2843 733 245
*1-pentanol 449.3 0.6 40.2 | 5304.4 | 21.3 20.4
1.4.butanediol 0 0 0 0 0 0
1-octen-3-ol 3.1 0 0 2.2 0 0
1-heptanol 0 0 0 0 0 0
2-ethyl-1-hexanol 0 0.5 0 0 0 0
1-octanol 0 0 0 14.5 0 0.8
2-hexene-1-ol 0 0 0 0 0 0
KETONLAR
1-hydroxy.2-propanone 2.3 0 0 5.5 0 2.8
3-hydroxy.2-butanone 0 0 0 0 0 0
heptan-2-one 7.8 2.3 4.8 76.5 25.6 10.5
4H-pyran-4-one 6.3 0 1.7 0 0 3
2(3H)furanone 0 0 0 1 34.4 0.4
TERPENLER
farnesene 0 0 0 0.6 0 0.5
estragole 0.4 0 0.3 0 0 16.7
2-pentene 0 0 0 0 0 0
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Ek-2. 2013 Samsun Lokasyonu Belirlenen Aroma Bilesikleri Devami . (pg/L)

Bilesik ach 261 262 267 281 283 284
ALDEHITLER
butanal 34 8 2 2.8 2.7 12
acetaldehyde 0 | 202.2 7 0 1 0
pentanal 0 0 0 0 0 0
hexanal 567.9 | 770.4 | 1549.3 | 369.6 153 9.9
3-hexenal 13 71.5 24 17.9 6.2 56
4-pentenal 0 6.3 0 0 0 0
heptanal 0 0 0 0 0 0
2-hexenal 678 2272 | 5725 | 366.1 | 274.4 233
octanal 0 0 0 5.1 0.8 0
nonanal 0 0 0 1 5.3 0
2,4,e,hexandienal 24 0 0 3 0.2 0
decanal 0.5 15.4 0 0.7 0 0
2-5- furancarboxaldehyde 0 7.9 3.6 1.3 0.5 0
2- furancarboxaldehyde 5.9 0 15.5 0 0.5 0
benzaldehyde 7.09 48.2 2.1 1.9 1.3 0
furfural 3.98 0 4.7 0 0 0
ESTERLER
ketogluconic metyl ester 0 0 0 0 2.1 0
acetic acid butyl ester 0 | 449.2 | 3058.6 | 1349 | 262.8 67.09
butanoic acid hexyl ester 0 0 105 24 | 412 0
propanoic acid propylester 0 0 68.6 9.1 9.4 0
acetic acid hexyl ester 123.89| 293.4 | 685.1 39.4 57.6 45.76
acetic acid pentyl ester 0 48.3 39.6 1.1 8.1 0
butanoic acid 2-methyl ester 0 95.2 44.6 7.9 9.2 0
hexanoic acid hexyl ester 0 0 58.9 2.5 2 0.3
benzoic acid.hexyl ester 0 20.5 0 0 0.2 0
decanoic acid decyl ester 3.9 0 0 1.4 1.2 0
Butanoic acid ethyl ester 0 135 11.1 | 20.8 34.7 0
2-propenoic acid.2-propynyl ester 0 0 0 0 0 0
ethyl acetate 12 801.6 | 170.8 52.2 5.8 0
n- propyl acetate 0 | 105.8 | 1945 15.3 2.3 0
4-penten-2-ol acetate 0.8 0 0 0 0 0
ASITLER
sinapic acid 0 0 0 0 1.9 0
2-methyl propanoic acid 0 16.5 0 0 0 0
tetradecanoic acid 0 12.4 0 0 0.9 0
pentadecanoic acid 0 0 0 0 0 0
3-amino-2.3-dihydrobenzoic acid 0 0 66.4 | 109.2 0 0
acetic acid 122.09 63.8 60.6 | 17.6 9.3 0
pentanoic acid 13.98 10 0 0 0 0
hexanoic acid 5.98 14.7 9.9 2.2 14 0
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heptanoic acid 4.9 0 0 0 0 0
Bilesik adh 248 249 252 253 254 258
butanoic acid 130.77| 227 30.1 0 0.5 0
octanoic acid 0 0 0 0 0 0

benzoic acid 0 135 35 1.1 1.3 0
nonanoic acid 0 48.2 20.2 1.9 3.6 5.98
formic acid 0 0 17 6 1.4 4.98
n- decanoic acid 0 0 2.6 0 1.7 0.78
ALKOLLER
Ethanol 2.7 0 0 1 0 0
2-propanol 0 58.7 0 0 0 5.09
2-methyl-1-butanol 110.78| 1427.1 | 875.6 67.4 130.1 35.9
1-hexanol 344,98 | 501.3 8.3 | 2325 93.2 8
3-hexen-1-ol 35.9 | 247.3 2.6 0.8 8.1 0
1-butanol 189.09| 739.3 | 412.6 | 1457 | 104.1 140
*1-pentanol 21 34.2 | 962.8 10.1 43.6 0
1.4.butanediol 0 0 0 0 0 0
1-octen-3-ol 0 0 0 0 0 0
1-heptanol 0 0 0 0 0 0
2-ethyl-1-hexanol 6.89 23.2 0 0 6.4 0
1-octanol 0 7.7 0 0 0 0
2-hexene-1-ol 0 0 0 0 0 0
KETONLAR
1-hydroxy.2-propanone 4.78 0 55 0 0 0
3-hydroxy.2-butanone 0 0 0 0 0 0.8
heptan-2-one 56.89 47.6 185 | 115 8.7 22.89
4H-pyran-4-one 0 0 0 0.6 0 0
2(3H)furanone 23 13.7 0 1.8 0 0
TERPENLER
farnesene 0 0 0 0 0 0
estragole 0 0 0 0 2.3 0
2-pentene 0 12.1 0 0 0 0
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Ek-3. 2013 Malatya Lokasyonu Belirlenen Aroma Bilesikleri . (ug/L)

I F1 F1 :
Bilesik ad1 Ortalama | Maks F1 Min 16 28 35
ALDEHITLER
butanal 1.12 15.5 0 0 0 0
acetaldehyde 6.81 101.2 0 0 0 61.6
pentanal 0.1 1.6 0 0 0 0
hexanal 456.82 1184.8 | 4.67 45,78 | 288.5 | 1160.5
3-hexenal 13.91 145.3 0 0 12.2 9.7
4-pentenal 0.7 7.9 0 0 0 0
heptanal 0.4 5.4 0 0 0 0
2-hexenal 321.97 14795 | 23.78 | 67.89 | 279.1 | 817.7
octanal 0.37 9 0 0 0 0
nonanal 3.11 13 0 2.89 0.3 6.2
2,4 ehexandienal 10.22 88.1 0 0 10.6 21.7
decanal 1.28 8.7 0 0 0 3.4
2-5- furancarboxaldehyde 2.26 7.9 0 0 0.9 1.6
2- furancarboxaldehyde 1.49 9.5 0 0 0.7 1.7
benzaldehyde 1.48 10.4 0 0 0.9 6
furfural 0.63 4.8 0 0 0 0
ESTERLER
ketogluconic metyl ester 1.3 13.5 0 0 0 0
acetic acid butyl ester 30.21 457.89 0 456.89 0 88.5
butanoic acid hexyl ester 5.45 80 0 0 0.5 0
propanoic acid 3.66 37.1 0 0 0 0
acetic acid hexyl ester 21.61 123.6 0 0 3.7 26.8
acetic acid pentyl ester 0.32 8.1 0 0 0 0
butanoic acid 2-methyl 23.88 191.6 0 0 0 117.9
hexanoic acid hexyl ester 1.53 10.8 0 0 0 4.3
benzoic acid.hexyl ester 0.35 8.3 0 0 0 0
butanoic acid ethyl ester 22.7 177.9 0 0 0 23.2
2-propenoic acid.2- 1.01 24.6 0 0 0 0
ethyl acetate 156.85 2160.3 0 0 0 2160.3
n- propyl acetate 3.55 47.5 0 4.67 0 16.3
4-penten-2-ol acetate 1.91 24.1 0 0 0.6 0
ASITLER
sinapic acid 2.95 52.9 0 0 0
2-methyl propanoic acid 0.92 9.2 0 0 0 0
3-amino-2.3- 11.43 218.4 0 0 0 0
acetic acid 17.45 119.3 0 1.56 5.1 10.2
pentanoic acid 0.01 0.3 0 0 0 0
hexanoic acid 2.16 7 0 0 55 4.7
butanoic acid 2.19 52.7 0 0 0 3.3
benzoic acid 0.75 6.9 0 0 0.8 0
nonanoic acid 0.93 10.4 0 0 0 0
formic acid 2.07 12.2 0 1 0 0
n- decanoic acid 2.54 15.8 0 0 0 0
ALKOLLER
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Bilesik adh F1 F1 F1 Min 1 28 35
Ethanol 32 597.9 0 0 66.1 391.4
2-propanol 1.42 20.6 0 0 0 5.7
2-methyl-1-butanol 187.76 820.7 0 45.9 0 820.7
1-hexanol 80.57 951.5 0 0 0 55.9
3-hexen-1-ol 2.65 54 0 0 6.8 0
1-butanol 138.99 855.7 0 0 16 426
1-pentanol 10.87 57.2 0 0 3.6 21.1
1.4.butanediol 0.22 41.78 0 6.9 0 0
1-octen-3-ol 0.87 67.9 0 113.89 0 0
1-heptanol 0.09 12.97 0 0 0 0
2-ethyl-1-hexanol 0.85 124.78 0 0 0 0
1-octanol 3.01 56.5 0 0 0 6.2
2-hexene-1-ol 0.94 10.9 0 0 0 10.5
KETONLAR
1-hydroxy.2-propanone 4.55 30.5 0 0 2.9 0.9
3-hydroxy.2-butanone 0.41 6.7 0 0 0 0
heptan-2-one 14.8 48.8 0 0 4.7 26.7
4H-pyran-4-one 0.9 16.5 0 0 0 3.2
2(3H)furanone 2.14 15.3 0 0 1.7 0
TERPENLER
estragole 0.01 1.9 0 0 0 0
2-pentene 3.06 69.9 0 4 0 0
farnesene 0 4.78 0 6.17 0 0
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Ek-3. 2013 Malatya Lokasyonu Belirlenen Aroma Bilesikleri . (ug/L)

Bilesik Ad1 38 44 47 49 50 67
ALDEHITLER
butanal 0 0 7.8 0 0 1.06
acetaldehyde 0 34 0 0 0 0
pentanal 0 0 0 0.12 0 0
hexanal 483.1 | 6405 | 309.4 | 3459 | 1067.2 | 4.67
3-hexenal 8.1 19 2.4 0 8.5 0.1
4-pentenal 0 0 0 0 1.4 0
heptanal 0 0 0 0 54 0
2-hexenal 177.1 | 614.7 | 140.7 | 567.98 | 603.2 | 123.89
octanal 0 0 0 0 9 0
nonanal 4.4 0.7 3.9 0 6.5 0
2,4,ehexandienal 10.5 12.3 0 7.9 21 0
decanal 0 0.4 0.5 0 8.7 0
2-5- furancarboxaldehyde | 2.1 1.5 15 0 6.8 0
2- furancarboxaldehyde 2.8 0.8 0 0 3 0
benzaldehyde 0 2.1 0.6 2.67 4.5 0
furfural 0.6 0.8 0 0 0 0
ESTERLER
ketogluconic metyl ester 0 124 0 0 0 0
acetic acid butyl ester 0 114 89.6 | 457.89 4.9 4.78
butanoic acid hexyl ester | 5.9 0 7.6 11.23 0 7.98
propanoic acid 6.3 0 42 | 478 0 0
propylester
acetic acid hexyl ester 2.1 23.1 1126 | 112.87 42 56.95
acetic acid pentyl ester 0 0 2.2 4.67 0 0
butanoic :gt'grz'methy' 08 | 68 | 347 | 5678 | 378 | 3.5
hexanoic acid hexyl ester 0 0.9 4.9 9 5.8 4.79
benzoic acid.hexyl ester 1.6 0 0 3.67 0 0
butanoic acid ethyl ester | 5.3 2.7 18.4 0 0 0
2-propenoic acid.2- 0 0 0 0 0 39
propynyl ester
ethyl acetate 0 0 26.2 0 0 0
n- propyl acetate 0 0.8 47.5 22.45 0 0
4-penten-2-ol acetate 0 0 0 0 1.8 0
ASITLER
sinapic acid 2.2 0 0 40.98 0 0
2-methyl propanoic acid 0 0 9.2 4.67 0 0
3-amino-2.3-
dihydrobenzoic acid 0 0 0 113.78 0 0.3
acetic acid 8 7.5 119.3 | 55.78 25.7 0
pentanoic acid 0 0 0 0 0 0
hexanoic acid 1.3 2.5 1.9 0 7 0
butanoic acid 0 0.4 52.7 0 5 0
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Bilesik Adi 38 44 47 49 50 67
benzoic acid 15 0 0 0 0 0
nonanoic acid 5.2 0 0 0 0 0
formic acid 0 0.8 0 0 12.2 0
n- decanoic acid 1.9 1.8 1.2 0 15.8 0
ALKOLLER
Ethanol 0 0 0 0 6.6 0
2-propanol 0 0 3.1 2.45 0 0
2-methyl-1-butanol 85.7 173.1 | 3749 | 346.78 558 0
1-hexanol 44.6 26.3 105.1 344 28.6 0
3-hexen-1-ol 7.4 0.7 0 0 0 0
1-butanol 35 76.4 183.2 | 239.78 | 39.9 0
1-pentanol 14.6 20.4 1.5 5.89 29.8 0
1.4.butanediol 0 0 0 41.78 0 6.78
1-octen-3-ol 0 0 0 67.9 3.1 13.25
1-heptanol 0 0 1.1 2.67 0 0
2-ethyl-1-hexanol 0 3.4 0 46.99 0 34.78
1-octanol 0.8 1.8 0 0 3.3 1.97
2-hexene-1-ol 0 0 0 0 0 0
KETONLAR
1-hydroxy.2-propanone 8.7 2.2 0 2.56 4.6 0
3-hydroxy.2-butanone 0 0 0 0 0 3.67
heptan-2-one 9.4 9.8 8 0 40.4 0
4H-pyran-4-one 0 0 0 0 0 0
2(3H)furanone 0.9 1.8 0 0 1.4 0
TERPENLER
estragole 0 0 0 0 0 0
2-pentene 0 0 69.9 56.89 0 0
farnesene 0 0 0 3.67 0 0
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Ek-3. 2013 Malatya Lokasyonu Belirlenen Aroma Bilesikleri Devami. (ug/L)

Bilesik adh 56 67 72 77 81 87
ALDEHITLER
butanal 1.6 1.6 0 0 9.9 0
acetaldehyde 0 0 0 0 1.6 0
pentanal 1.6 0 0 0 0 0
hexanal 634.5 28.4 4733 | 14578 | 184.8 | 622.3
3-hexenal 0 0.1 12 0 2.7 3
4-pentenal 0 0 0 0 0 2.7
heptanal 0 0 0 0 0 0
2-hexenal 212.9 88.7 378.6 | 23.78 | 160.7 | 285.8
octanal 0 0 0 0 0 0
nonanal 9.2 0.5 1 0 4.4 15
2,4,ehexandienal 2.3 0 16.5 0 4.8 3.5
decanal 4.2 0 0 0 0.7 0.5
2-5- furancarboxaldehyde | 3.6 0 1.3 0 1.2 0.7
2- furancarboxaldehyde 0 0 1.8 0 0.8 0
benzaldehyde 0 0.1 0.4 0 0.3 0
furfural 0 0 1 0 0.6 0
ESTERLER
ketogluconic metyl ester 0 0.5 0 0 0 0
acetic acid butyl ester 307.3 44.3 3.1 0 0 225
butanoic acid hexyl ester 25 4.8 0 1.78 0 0
propanoic acid 15.7 0 0 0 0 0
propylester
acetic acid hexyl ester | 123.6 21.3 14.4 0.89 5 7.8
acetic acid pentyl ester 0 0 0 0 0 0.5
butanoic acid 2-methyl 79 24 0 356 6.6 125
ester
hexanoic acid hexyl ester| 10.8 0.4 0 0 0 1.2
benzoic acid.hexyl ester 0 0 0 0 0 0
butanoic acid ethyl ester | 150.3 0 0 0 0.9 1.9
2-propenoic acid.2- 0 35 0 0 0 0
propynyl ester
ethyl acetate 308.2 0 0 0 0 2.6
n- propyl acetate 5.6 0 0 0 0 1.3
4-penten-2-ol acetate 1.2 0 0 0 0 0
ASITLER
sinapic acid 52.9 0 0 0 0.4 04
2-methyl propanoic acid 1.7 0 0 0 0.3 0
3-amino-2.3-
dihydrobenzoic acid 0 0.3 439 0 0 0
acetic acid 12.7 0 7.4 0 15.2 9.2
pentanoic acid 0 0 0 0 0 0
hexanoic acid 3.7 0 1.3 0 1.1 1.3
butanoic acid 0 1.9 0 5.78 4.9 0
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Bilesik Adi 38 44 47 49 50 67
benzoic acid 1.6 0.4 0.4 0 0 0
nonanoic acid 0 2.1 2.3 3.78 0 0
formic acid 6.3 04 0.8 0 0 0
n- decanoic acid 2.6 0.2 0 0 2.1 0.7
ALKOLLER
Ethanol 0 0 0 0 0 0.8
2-propanol 0 1.7 0 3.78 0 0
2-methyl-1-butanol 731.9 0 51 0.1 94.4 208
1-hexanol 113 0 24.7 0 19.1 24.1
3-hexen-1-ol 0 0 7.9 0 0 0
1-butanol 624.6 0 20.5 0 74.1 63.4
1-pentanol 5.4 0.1 1.7 0 2.2 1.7
1.4.butanediol 0 8.9 0 13.67 0 0
1-octen-3-ol 1.1 25.1 0 34.78 0.7 0
1-heptanol 0 0.3 0 12.97 0.5 0
2-ethyl-1-hexanol 0 49.7 0 124.78 0 0
1-octanol 4 2.4 2.2 14.78 0 0
2-hexene-1-ol 0 0 0 0 0.6 0
KETONLAR
1-hydroxy.2-propanone 0 0 6.8 0 2.8 0
3-hydroxy.2-butanone 0 4.1 0 0 0 0
heptan-2-one 18.2 0 8.5 0 9.8 5.6
4H-pyran-4-one 0 0 0.8 0 0 0
2(3H)furanone 1.7 0 2.6 0 0.6 0.2
TERPENLER
estragole 0 0 0 0.89 0 0
2-pentene 0 3.2 0 3.56 0 0
farnesene 0 0.1 0 4.78 0 0
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Ek-3. 2013 Malatya Lokasyonu Belirlenen Aroma Bilesikleri Devami. (ug/L)

Bilesik ach 88 91 102 106 130 145
ALDEHITLER
butanal 0 0 0 0 0 0
acetaldehyde 0 0 0 1 0 0
pentanal 0 0 0 0 0 0.8
hexanal 867 1030.7 | 160.4 | 3164 | 2154 | 1493
3-hexenal 17.9 13.9 4.1 7.3 0 4.5
4-pentenal 7.9 0 0 1.9 1.4 0
heptanal 0 0 0 0 0 0
2-hexenal 243.6 | 190.7 | 2178 196 160.9 | 199.5
octanal 0 0 0 0 0 0
nonanal 5 8.9 1.1 1.1 2 1.1
2,4,ehexandienal 3.3 0 7.1 7.6 2.6 4.2
decanal 0 4.4 0.5 0 0.5 0
2-5- furancarboxaldehyde | 4.9 3.7 0.9 1.6 3.1 0.7
2- furancarboxaldehyde 3.6 0 0.8 1.7 0.5 1
benzaldehyde 0 1.2 2.2 1.7 1.6 0.7
furfural 0 0 0 2.4 0 0.3
ESTERLER
ketogluconic metyl ester 0 6.6 2.1 4.7 135 0
acetic acid butyl ester 1915 0 0 0 9 7.1
butanoic acid hexyl ester 0 2.2 0 0 0 0
propanoic acid 37.1 0 25 0 0.8 4
propylester
acetic acid hexyl ester 47.1 0 12.4 2.8 23.6 7.5
acetic acid pentyl ester 8.1 0 0 0 0 0
butanoic :gt'grz'methy' 1916 | 22 | 09 | 81 | 154 | 15
hexanoic acid hexyl ester 0 15 0 0 0 0
benzoic acid.hexyl ester 0 0 0 0 0 0
butanoic acid ethyl ester | 177.9 3 7.1 0.4 6.5 35
2-propenoic acid.2- 0 0 0 0 31 39
propynyl ester
ethyl acetate 553.8 0 0 0 0 9.3
n- propyl acetate 32.3 0 0 0 0 0
4-penten-2-ol acetate 24.1 0 13.9 0 0 1.8
ASITLER
sinapic acid 7.7 23.1 2.3 0.4 0 12.8
2-methyl propanoic acid 0 0 0 0 1.2 0
3-amino-2.3-
dihydrobenzoic acid 0 0 0 0 0 0
acetic acid 26.1 16.5 4.1 13 22 4.7
pentanoic acid 0 0 0 0 0 0.3
hexanoic acid 3.6 4.1 0.7 0.7 2.3 0.3
butanoic acid 2.6 0 0 0 1.5 0
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Bilesik adh 88 91 102 106 130 145
benzoic acid 1.1 1.1 0.7 0.4 2.7 0.6
nonanoic acid 0 2.8 0 1 1.3 2.2
formic acid 2.7 10.5 0 2.8 1.9 0
n- decanoic acid 3 4.3 0 0.8 2.8 15
ALKOLLER
Ethanol 18.7 0 0 0 0 0
2-propanol 0 0 3.1 0 0 0
2-methyl-1-butanol 643.6 | 387.8 14 165.8 | 1524 11.3
1-hexanol 90.1 195.6 29.4 67.5 39.6 3.5
3-hexen-1-ol 0 0 0 0 0 2.8
1-butanol 299.7 | 502.4 15.7 26.3 27.3 26.9
1-pentanol 0 24.9 5.7 30.9 0 9.7
1.4 butanediol 0 0 0 0 0 0
1-octen-3-ol 0 2.8 0 0 0 0
1-heptanol 1.7 0 0 0 0 0
2-ethyl-1-hexanol 0 0 0 1.3 0 0
1-octanol 0 6.6 0 0 0 0
2-hexene-1-ol 0 0 0 0 0 0
KETONLAR
1-hydroxy.2-propanone 3.4 0 0 4.4 0 4.9
3-hydroxy.2-butanone 0 0 0 0 0 0.3
heptan-2-one 13.3 23.6 3.8 75 25.3 5
4H-pyran-4-one 0 16.5 0 0 0.4 0
2(3H)furanone 1 0 0.7 1.9 0 1.7
TERPENLER
estragole 0 0 0 0 0 0
2-pentene 0 0 0 4.5 0 0
farnesene 0 0 0 0 0 0
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Ek-3. 2013 Malatya Lokasyonu Belirlenen Aroma Bilesikleri Devami. (ug/L)

Bilesik ach 149 154 157 162 177 198
ALDEHITLER
butanal 0 0 0 0 0 0
acetaldehyde 54 0 49.4 0 0 0
pentanal 0 0 0 0 0 0
hexanal 1749 | 1959 | 10214 | 24.1 50.6 231.2
3-hexenal 8.8 55 37.6 14.9 0.8 1.9
4-pentenal 0 0 0 0 0.7 0
heptanal 0 0 0 0 0 0
2-hexenal 60 153.6 | 1479.5 | 55.8 155.2 | 1373
octanal 0 0 0 0 0.5 0
nonanal 3.2 1 3.2 0 0.7 13
2,4,ehexandienal 2.4 6.3 27.6 10.9 2 0
decanal 0.3 0.5 4.9 0 0 0
2-5- furancarboxaldehyde 0 1.4 7.2 0.5 0.7 54
2- furancarboxaldehyde 0.3 0.4 0 0.9 0.6 0
benzaldehyde 0 0.8 3.9 0 0 0
furfural 1.1 0 2.9 0.5 0 0
ESTERLER
ketogluconic metyl ester 0 0 0 0 0 0
acetic acid butyl ester 0 3.3 0 0.5 0.5 233.9
butanoic acid hexyl ester 0 0 0 0 0 80
propanoic acid 05 | 124 0 0.4 0 10.1
propylester
acetic acid hexyl ester 0 8.8 32.8 4.1 5.6 82.9
acetic acid pentyl ester 0 0 0 0 0 0
butanoic acid 2-methyl | 55 | gg | 727 0 05 | 532
ester
hexanoic acid hexyl ester 0 0.8 0 0 0.8 0
benzoic acid.hexyl ester 0 0 0 0.3 0 0
butanoic acid ethyl ester 2.9 6.6 62.8 0.3 0.6 102.8
2-propenoic acid.2- 0 0 0 0 0 0
propynyl ester
ethyl acetate 0 10.7 | 2152.6 54 0 44.6
n- propyl acetate 0 0 0 0 0 13.5
4-penten-2-ol acetate 0 0 2.5 0 0 0
ASITLER
sinapic acid 0 0 0 1 0 0
2-methyl propanoic acid 0.6 0 0 0 0.6 4.5
3-amino-2.3-
dihydrobenzoic acid 0 0 0 114 0 0
acetic acid 16.3 7 25.2 3.7 4.9 23.1
pentanoic acid 0 0 0 0 0 0
hexanoic acid 14 1 55 0.5 0.5 15
butanoic acid 0 15 0 0.4 0 3.7
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Bilesik adh 149 154 157 162 177 198
benzoic acid 0.4 0.3 0 0.3 0.7 3.6
nonanoic acid 0 0 0 15 0 1
formic acid 6.5 0 0 1.3 0 0
n- decanoic acid 3.1 0.7 14.5 1 1.6 145
ALKOLLER
Ethanol 0 0.3 597.9 0 0 0
2-propanol 0 0 0 0 0 20.6
2-methyl-1-butanol 4.4 104.9 17.8 13.2 1 557.7
1-hexanol 10.5 4.6 9.4 2.5 0 3454
3-hexen-1-ol 2.9 04 0 1 0 0
1-butanol 12.2 18.9 5.6 2.4 6.6 526.3
1-pentanol 13.6 6.6 5 0 8.5 14.4
1.4.butanediol 0 0 0 0 0 0
1-octen-3-ol 0 0.5 0 0 0 0
1-heptanol 0 0 0 0 0 0
2-ethyl-1-hexanol 0 0 0 0 0 24.9
1-octanol 0 0.6 125 0 0 0
2-hexene-1-ol 0 0 10.9 0 0 0
KETONLAR
1-hydroxy.2-propanone 23.3 0 4.6 3.5 0.8 0
3-hydroxy.2-butanone 0.3 0 0 0.3 0 0
heptan-2-one 8.6 9.1 48.8 3.7 5.8 35.3
4H-pyran-4-one 0 0.7 2 0 0 0
2(3H)furanone 1.9 0 9.2 1.1 1.8 0
TERPENLER
estragole 0 0 0 0 0 0
2-pentene 0 0 0 0 0 3.8
farnesene 0 0 0 0 0 0
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Ek-3. 2013 Malatya Lokasyonu Belirlenen Aroma Bilesikleri Devami. (ug/L)

Bilesik adh 199 201 204 206 214 218
ALDEHITLER
butanal 0 0 15.5 3.1 0 0
acetaldehyde 0 0 101.2 5.8 0 04
pentanal 0.4 0 0 0 0 0.8
hexanal 845 1119 | 8249 627 34.78 88.2
3-hexenal 12.2 1.6 26.5 145.3 0 4.6
4-pentenal 4.1 0 0 0 0 0
heptanal 0 1.8 0 51 0 0
2-hexenal 330.1 | 2112 | 453.1 | 757.6 | 63.78 86.8
octanal 0 0 0 0 0 0
nonanal 2.6 0.9 0 6 0 1
2,4,ehexandienal 0 6.1 22.8 88.1 0 0
decanal 0.9 0 0.7 3.7 0 0
2-5- furancarboxaldehyde | 1.7 2.3 7.9 2.1 0 1.1
2- furancarboxaldehyde 1 1.9 9.5 6 0 1
benzaldehyde 0.6 1.5 1 10.4 0 1.1
furfural 0 0 4.8 4.6 0 0.5
ESTERLER
ketogluconic metyl ester 0 0 0 3.2 0 0
acetic acid butyl ester 0 0 0 0 5.89 62.5
butanoic acid hexyl ester | 27.8 0 3.1 0 0 37.2
propanoic acid 0 0 0 20.1 0 8.8
propylester
acetic acid hexyl ester 0 4.6 0 25.8 13.78 29.1
acetic acid pentyl ester 0 0 0 0 0 0
butanoic acid 2-methyl 19.8 0 59.9 0 0 573
ester
hexanoic acid hexyl ester 7 2.1 0 0 0 9.7
benzoic acid.hexyl ester 0 0 0 0 0 0
butanoic acid ethyl ester | 68.3 0 109.4 0 0 28
2-propenoic acid.2- 0 0 4.6 0 0 0
propynyl ester
ethyl acetate 0 0 0 0 283.89 | 190.2
n- propyl acetate 0 0 0 0 0 6.8
4-penten-2-ol acetate 0 15.8 0 4 0 0
ASITLER
sinapic acid 0 0 0 0 0 0
2-methyl propanoic acid 0 1.1 0 0 0 7.6
3-amino-2.3-
dihydrobenzoic acid 0 0 0 1257 0 0
acetic acid 7.3 7.8 71.2 32.2 0 59
pentanoic acid 0 0 0 0 0 0
hexanoic acid 15 1.6 4.7 1.7 5.89 0.9
butanoic acid 0 0 0 0 7.78 0
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Bilesik ach 199 201 204 206 214 218
benzoic acid 0.8 0 6.9 0 0 0.6
nonanoic acid 1 0 0 10.4 0 0
formic acid 3.8 0 9.4 5.4 0 1.6
n- decanoic acid 0.9 0 0 0 0 0
ALKOLLER
Ethanol 0 0 0 0 0 18.6
2-propanol 0 0 0 0 3.89 0
2-methyl-1-butanol 138.2 0 499.7 7.3 0.98 411.1
1-hexanol 394.6 6.6 951.5 12.2 0 42.2
3-hexen-1-ol 0 0 54 0 0 2.2
1-butanol 470.3 11.6 855.7 0 0 98.1
1-pentanol 17.3 0 57.2 7 3.89 36.5
1.4.butanediol 0 0 0 7.6 13.89 0
1-octen-3-ol 0 0 0 0 21 0
1-heptanol 0 0 0 0 4.89 0
2-ethyl-1-hexanol 0 0 0 0 13.89 0
1-octanol 0.5 0 0 4.3 1 0
2-hexene-1-ol 0 0 0 0 0 0
KETONLAR
1-hydroxy.2-propanone 0 1.9 13.6 30.5 0 0
3-hydroxy.2-butanone 2.4 0 0 4.3 3.98 6.7
heptan-2-one 12 11.3 34.6 31.8 0 5
4H-pyran-4-one 0 0 0 0 0 0.5
2(3H)furanone 0.9 59 0 15.3 0.19 0
TERPENLER
estragole 0 0 0 0 1.9 0
2-pentene 0 0 0 0 0 0
farnesene 0 0 0 0 0 0
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Ek-3. 2013 Malatya Lokasyonu Belirlenen Aroma Bilesikleri Devami. (ug/L)

Bilesik ach 223 228 232 234 241 245
ALDEHITLER
butanal 1.3 0.78 0 0 0 0
acetaldehyde 5.8 1.12 2.6 0 0 0.2
pentanal 0 0 0 0 0 0
hexanal 268.1 | 345.78 | 1184.8 112 126.9 | 275.7
3-hexenal 3.4 0 22.3 0.1 2.5 4.3
4-pentenal 0 0 4.4 0 0 0
heptanal 0 0.78 0 0.4 0.7 0.7
2-hexenal 250.6 | 67.89 | 4945 70 169.8 | 2153
octanal 0.3 0 0 0.2 0 0
nonanal 6.3 0 4.2 0.6 1.8 2
2,4,ehexandienal 3.6 0 19.3 1.7 4.3 51
decanal 2.2 0 2.6 0.5 1.7 0
2-5- furancarboxaldehyde | 1.4 0 2.5 0.3 2.9 0.7
2- furancarboxaldehyde 1.2 0 3.7 0.4 14 2.8
benzaldehyde 0 0 0 1.1 1.9 2.9
furfural 0 0 0 0.3 0.8 0.7
ESTERLER
ketogluconic metyl ester 0 0 0 0 0 0
acetic acid butyl ester 0 35.78 2.9 2.8 0.8 0
butanoic acid hexyl ester 0 3.78 0 0 0 1.4
propanoic acid 58 0 0 0 5 0
propylester
acetic acid hexyl ester 4.3 2.45 33.3 3.9 7.3 5.3
acetic acid pentyl ester 0 0 0 0 0 0
butanoic acid 2-methyl 185 0 0 24 8.2 14
ester
hexanoic acid hexyl ester 0 0 0 0 1.6 0
benzoic acid.hexyl ester 8.3 0 0 0 1.1 0
butanoic acid ethyl ester 0 0 3.4 0.2 1 0
2-propenoic acid.2- 0 478 0 0 3.7 0
propynyl ester
ethyl acetate 0 0 0 0 0 0
n- propyl acetate 0 5.89 0 0 0 0
4-penten-2-ol acetate 0 0 0 0.7 0 0.3
ASITLER
sinapic acid 0 0 0 0 0 0
2-methyl propanoic acid 4.6 0 0 0.2 0 0.7
3-amino-2.3-
dihydrobenzoic acid 0 0 0 0 0 08
acetic acid 6.5 0 23.6 6.3 18.7 10.6
pentanoic acid 0 0 0 0 0 0
hexanoic acid 15 0 2.7 0.5 1.7 1.2
butanoic acid 0 6.98 0 0 0.8 0
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Bilesik ach 223 228 232 234 241 245
benzoic acid 0.9 1.09 0 0.3 0 0.3
nonanoic acid 0 1.88 0 1.2 1 0
formic acid 0 0 0 4.1 0 0
n- decanoic acid 3.6 0 3.7 0 0 0
ALKOLLER
Ethanol 17.5 1.09 0 0 0 0
2-propanol 0 0.8 0 0 15.5 1.7
2-methyl-1-butanol 119.7 0 34.3 42 40.7 58.6
1-hexanol 66 45.99 0 0 14.7 62.4
3-hexen-1-ol 1 0 0 0 0 5.6
1-butanol 205.2 0 52 3.6 13.2 85.9
1-pentanol 17.2 0 0 0.7 1.8 12.8
1.4.butanediol 0 0 0 0 0 0
1-octen-3-ol 0.5 18.9 0 0 1.9 2.8
1-heptanol 0 1.89 0 0 0 0
2-ethyl-1-hexanol 0 15.78 0 0 0 0
1-octanol 56.5 1.09 3.4 0 2.6 0
2-hexene-1-ol 0 0 9.8 0.4 0 0.6
KETONLAR
1-hydroxy.2-propanone 0.7 0 18.8 5.6 0 8.9
3-hydroxy.2-butanone 0 2.89 0 0 0 0
heptan-2-one 10.7 0 17.8 3.9 12 6
4H-pyran-4-one 0 0 2.7 0 1.9 0
2(3H)furanone 1 1.15 111 2.9 0 1.7
TERPENLER
estragole 0 0 0 0 0 0
2-pentene 0 1.3 27.8 0 0 1.2
farnesene 0 0 0 0 0 0
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Ek-3. 2013 Malatya Lokasyonu Belirlenen Aroma Bilesikleri Devami. (ug/L)

Bilesik ach 248 281 283
ALDEHITLER
butanal 0 0 0
acetaldehyde 0 0 0
pentanal 0 0 0
hexanal 615.3 | 413.7 | 193.7
3-hexenal 35.8 30.8 2.7
4-pentenal 0 0 0
heptanal 0 0 0
2-hexenal 605.4 | 4456 | 2584
octanal 2.9 0 0
nonanal 1.9 2 1.3
2,4,ehexandienal 6 14.3 9.1
decanal 15 1.6 0
2-5- furancarboxaldehyde | 2.5 2.1 0.3
2- furancarboxaldehyde 0 1.2 0.8
benzaldehyde 1.3 0 3
furfural 0 0 0
ESTERLER
ketogluconic metyl ester 1.2 0 1.8
acetic acid butyl ester 9.6 15 4.1
butanoic acid hexyl ester 0 0 0
propanoic acid 0 0 0
propylester
acetic acid hexyl ester 345 9.7 9.9
acetic acid pentyl ester 0 0 0.3
butanoic acid 2-methyl 0 16 24
ester
hexanoic acid hexyl ester 0 2.1 0
benzoic acid.hexyl ester 0 0 1.1
butanoic acid ethyl ester 0 1.4 5.6
2-propenoic acid.2- 0 0 0
propynyl ester
ethyl acetate 0 0 25.8
n- propyl acetate 0 0 0
4-penten-2-ol acetate 0 0 0
ASITLER
sinapic acid 0 0 0
2-methyl propanoic acid 0 0 0
3-amino-2.3-
dihydrobenzoic acid 2184 0 0
acetic acid 15.9 115 6.3
pentanoic acid 0 0 0
hexanoic acid 2.4 15 1.2
butanoic acid 0 0 0
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Bilesik ach 248 281 283
benzoic acid 0 0 0.2
nonanoic acid 0 0 1.8
formic acid 0 0 2.5
n- decanoic acid 0 4.8 2.1
ALKOLLER
Ethanol 2.1 0 0
2-propanol 0 0 0
2-methyl-1-butanol 16.3 5.7 84.8
1-hexanol 18.7 115 0
3-hexen-1-ol 0 0 0
1-butanol 9.4 124 18
1-pentanol 0 0 8.6
1.4.butanediol 0 0 0
1-octen-3-ol 0 17.1 0
1-heptanol 0 0 0
2-ethyl-1-hexanol 0 0 0
1-octanol 0 0 0
2-hexene-1-ol 0 0 0
KETONLAR
1-hydroxy.2-propanone 0 0 5.6
3-hydroxy.2-butanone 0 0 0
heptan-2-one 18.8 125 10.8
4H-pyran-4-one 2.9 0 0
2(3H)furanone 35 1.9 0.6
TERPENLER
estragole 0 0 0.2
2-pentene 0 0 0
farnesene 0 0 0
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