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OZET

Bu caligmada Kahramanmaras kirmizi biberinin en biiyiik sorunu olan kiif bulasis1
ve gelisimi lizerine biberlere belirli oranlarda enjekte edilecek etanoliin (%96) ve sicakligin
etkisi aragtirllmistir. Kahramanmaras’ta yetistirilen taze kirmizi biber meyveleri tiim
haliyle deneysel olarak, kiif gelisimini saglamak icin Aspergillus flavus ile kontamine
edilmistir. Daha sonra biberlere 1 ml, 3 ml, 5 ml oranlarinda etanol (%96) enjekte edilmis,
optimum toksin olusum sicakliklarindan 28°C’de ve optimum kiif gelisme sicakliklarindan
37°C’de 21 giin siiresince bekletilmistir. Kontrol olarak ayni sicaklik ve giin degerlerinde
Aspergillus flavus ile kontamine edilmis fakat etanol ile muamele edilmemis Ornekler
kullanilmistir. Her giin ve sicaklik degeri icin ayr1 ayr1 kiif sayimi yapilmais, iki seyreltiden
yapilan ekim sonuglarindan hareketle ve agirlikli aritmetik ortalama ile 6rneklerdeki kiif
miktart hesaplanmistir. Bu hesaplamada kullanilan formiill N=C/[V(n1+0,1xn2)xd]
seklindedir ve 15-150 arasindaki koloni sayimlar1 dikkate alinmistir. Elde edilen sonuglar
kob/g olarak verilmistir.

Kiif sayim1 sonuglarina gore etanoliin kiif gelisimi tizerine oldukga etkili oldugu,
etanol miktar1 arttikca kiif gelisiminin azaldig: tespit edilmistir. Ayrica 37°C’°de ki kiif
miktarlarmin 28°C°de ki kiif miktarlarma gore (aymi giinler i¢in) daha fazla oldugu

gozlemlenmistir.
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THE EFFECT OF ETHANOL ADDITION ON MOULD GROWTH BY THE
METHOD OF DIRECT INJECTION TO THE FRESH MARAS RED PEPPER
FRUIT
M. Sc. Thesis
Ahmet ACIK

ABSTRACT

In this study it was investigated the effect of heat and pure ethanol that would be
injected proportionately upon mould contamination which is the biggest problem of
Kahramanmaras red pepper and mould growth. The fresh red pepper cultivation in
Kahramanmaras contaminated with Aspergillus flavus spores as a whole to provide mould
growth empirically. Then ethanol (%96) was injected in proportions 1 ml, 3 ml, 5 ml to the
peppers and those were waited at 28°C, the temperature of optimum toxin formation, and at
37°C, the temperature of optimum mould growth, for 21 days. Samples which were
contaminated with Aspergillus flavus at the same temperature and day values as control but
not untreated with ethanol were wed. Mould census was made for everyday and every
temperature valve seperately, mould quantity was calculated based on the planting results
from the two dilutions. The formul used in the calculation was N=C/[V(n1+0,1xn2)xd] and
the colony censuses between 15-150 are considered.

The results were given as cuf/g. According to the mould census it was determined
that ethanol is quite efficient on the mould growth, when ethanol quantity increased, mould
growth decreased. Furthermore it was observed that the mould quantity at 37°C was more
than the mould quantity at 28°C (for same days).

Key words: Ethanol, Red pepper, Aspergillus flavus
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1. GIRIS

Saglik ve ekonomik degerler agisindan tasidigi dnemin yani sira, giin gectikce artan
diinya niifusuna ve buna bagli olarak gida ihtiyacina karsilik verebilmesi agisindan gida
enddistrisinin sorunlar1 ve onemi her gegen giin daha da artmaktadir. Tarimsal iiretimde
toprak ve su gibi etmenlerin sinirli olmasi nedeniyle yapilan toplam iiretimin arttirilmast,
birim alandan alinan verimin arttirilmasiyla dogru orantilidir. Verim artisi ise yetistiriciligi
yapilan ¢esidin kalitesi, yetistiricilik yontemlerinin dogru uygulanmasi ve verim {izerinde
dogrudan etkisi bulunan biyotik faktorlerin neden oldugu hastaliklarin kontrolii ile

saglanabilir.

Meyve ve sebzelerin ¢abuk bozulan gidalar olmasindan yola c¢ikilarak, tarima
dayali bir endiistri kurmak isteyen bir iilkenin varolan tarimsal potansiyelden yeterince
yararlanmasi gerekmektedir. Ancak mevcut potansiyelin gelistirilememesi bu potansiyelin
cesitli nedenlerle hayata gecirilememesine sebep olmaktadir. Kirmizi biberde de durum

farkli degildir (Duman ve ark., 2002).

Solanaceae familyasinin Capsicum tiirlerindeki bitkilerin genel adi olan biber
(Capsicum annuum) daha ¢ok taze olarak tiiketilen, ayrica yemeklerde baharat olarak tat ve
lezzet vermek amaciyla kullanilan bir besin maddesidir. Biber iyi bir vitamin A ve C
kaynagi olmasmin yani sira onemli bir antioksidandir. Yas sebze ve pismis olarak
tilketilebilen biberin salga, tursu ve sos yapiminda kullanimi da oldukg¢a yaygindir.
Anavatani olan Orta ve Giiney Amerika iilkelerinde M.O. 7000 yilindan beri besin maddesi
olarak kullanildig1 gesitli arkeolojik bulgulardan anlasilan kirmizi biberin, diinyanin bir
¢ok yerinde oldugu gibi Tirkiye’de de tarimi olduk¢a fazladir  ve o&zellikle
Kahramanmaras yoresinde tarimi yogun yapilan bu iirlinlin kurutularak tiikketilmesi bolgede

oldukga yaygindir (Doymaz ve Pala, 2002; Tiras, 2003).

Kahramanmaras kirmizi biberinin iilkemizde renk, lezzet, aroma, acilik ve iyi bir
baharat kalitesi ortaya koymasi agisindan onemi oldukca fazladir ve bu ozelliklerinden
dolay1 Cografik isaretleme kapsaminda 2002 yilinda tescillenmistir. Toprak, mikroklima
ve ekolojik Ozelliklerinde biberlerin kalitesi {izerine Onemli etkisi bulunmaktadir.
Kahramanmarag’ m yani sira Gaziantep, Adiyaman, Kilis ve Sanlurfa’da da {retimi
yapilmaktadir. Taze, kurutularak, ogiitiliip kirmizi pul biber seklinde tiiketildigi gibi
fermente edilip isota da islenmektedir (Tarla, 2011).



Sekil 1.1. Kahramanmaras kirmizi biberi meyvesi (Anonim, 2015a)

Ulkemizde 2014 yilinda kirmiz1 biber iiretimi 108.508 da alanda yapilmustir ve bu
alanlardan toplam 186.291 ton iiriin hasat edilmistir (Anonim, 2015b). Yetistirilen kirmizi
biberler i¢in hasat Oncesi ve sonrasi siire¢ olduk¢a Onemlidir. Kirmizi biberlerin
isleninceye kadar, ozellikle de kurutulmasi asamasinda, kiif kontaminasyonuna oldukca
yatkin olmast ve bu kiiflerin neden oldugu aflatoksin olusumu en 6nemli sorunlardan biri
olarak goriinmektedir (Makaraci, 2006). Genellikle agik havada ve gilines 1s1gina maruz
birakilarak gergeklestirilen biberin kurutma islemi i¢in 8-10 giin arasi bir zamana ihtiyag
duyulmaktadir. Bu uygulama ¢ok yaygm bir kurutma metodu olarak kullanilmasina
ragmen zaman kaybi; toz, toprak, kum parcaciklart ve bdoceklerle kontaminasyona
yatkinligi ve hava sartlarina bagli olmasi gibi bazi olumsuzluklari da barindirmaktadir

(Doymaz ve Pala, 2002).

Aspergillus flavus, kanserojenik aflatoksinlerin bilinen en temel kaynagidir. Bu
funguslarin ve aflatoksinlerin varligi gida giivenligi agisindan olduk¢a Onemlidir.
Aspergillus flavus’un tanimlanmasi yakindan iligkili tiirlerle benzerlikleri nedeniyle kolay
degildir. Ayrica biyokimyasal agidan yakindan ilisliki tiirler farkli mikotoksinler tiretebilir
(Rodrigues ve ark., 2007). Mikotoksin olusumu ¢evresel etkenler basta olmak tizere birgok
faktor tarafindan etkilenmektedir. Bu c¢evresel faktorler arasinda sicaklikla birlikte bagil

nem, fungus sporlarinin ¢imlenmesi, gelismesi ve toksin iiretmesinde en biiylik etkiye



sahiptirler. Ayrica tarim {riiniiniin veya gidanin ¢esidi, kimyasal kompozisyonu, {iriiniin
yetistirildigi klima zonu, iriiniin olgunluk durumu, hasat, iglemler, depolama bulasan
kiiflerin spektrumuna etki eden diger faktorlerdir (Halkman, 2013). Kiifler gida
zincirindeki  bozulmalara ve 6nemli ekonomik kayiplara neden olmaktadir. Ayrica
Aspergillus, Fusarium ve Penicillium gibi cinslere ait bazi tiirler mikotoksijenik
mikroorganizmalardir. Urettikleri toksinler hayvan ve insan sagligi icin kanserojenik

etkiyle birlikte saglik riski olusturmaktadir (Dantigny ve ark., 2007).

Genis bir sicaklik araliginda gelisen funguslarin mikotoksin sentezlemeleri
optimum kiif gelisme sicakliginda veya biraz daha altinda gerceklesir. Mezofilik karaktere
sahip Aspergillus'lar  6-8°C'den 50-60°C'lere kadar iireyebildikleri halde toksin
olusturduklart sicaklik aragi 10-13°C’den 42°C’ye kadar farklhilik gdstermektedir ve bu
araligin disinda aflatoksin olusumu sinirlidir. Aspergillus tiirii kiiflerin optimum gelisme
sicaklign 35-38°C arasinda oldugu halde en fazla toksin konsantrasyonuna 25-30°C
araliginda ulagirlar (Halkman, 2013). Bu toksinlerin 1s1 ile yok edilmesi zor oldugu i¢in kiif
gelisimini onlemek amaciyla farkli stratejilerin gelistirilmesi gerekmektedir (Dantigny ve
ark., 2007).

Kahramanmaras kirmizi biberi tarladan toplandiktan sonra islenme asamasina kadar
tiim haliyle kurutulmakta ve depolanmaktadir ve bu asama kiif bulasisinin en yogun oldugu
bilinen donemdir. Bu amagla kontaminasyonun yogun olarak gergeklestigi bu dénemde
tim haldeki kimizi biber oOrneklerinde gergeklesen kontaminasyonun iiriinlere farkl
miktarlarda direkt olarak enjekte edilen etanol ile kontrol altina alinabilmesi diigtiniilmiis

ve ¢alismanin konusunu olusturmustur.



2. ONCEKIi CALISMALAR

2.1. Aspergillus Flavus

Genellikle tarim iirlinleri yetistikleri ortamlarda Aspergillus kiifleri ile dogal olarak
kontaminasyona ugrarlar ve Aspergillus ile kontamine olan bu iirlinlerde aflatoksin
olusumunu tamamen 6nlemek zor olabilir. Aflatoksinler gidalara uygulanan islemlere karsi
dayaniklidir ve bu yiizden gida zinciri boyunca bozulmadan kalabilirler. Aflatoksin
kontaminasyonu; 6zellikle tropikal ve subtropikal iklimlere sahip, yliksek sicaklik ve nem
iceren lUlkelerde Aspergilluslar daha kolay iireyip gelisebildikleri i¢in tarim {riinlerinde
gida giivenligi agisindan 6nemli bir problemdir. Kontaminasyona yatkin piring, yer fistigi,
fasulye, bitki, baharat ve kurutulmus meyve gibi {iiriinlerde aflatoksin kontaminasyonunu
ve aflatoksijenik funguslar1 genel olarak tanimlamak icin yapilan arastirmalar giiniimiizde

hala devam etmektedir (Ruadrew ve ark., 2013).

Yentiir ve Er (2012), kiif gelisimi ve toksin olusumu igin gereksinim duyulan
sicaklik ve su aktivitesi degerlerinin birbirinden farkli olup tiire gore de degisiklik
gosterdigini, A. flavus’un gelismesi ve mikotoksin iiretiminde optimum su aktivitesi (aw)
degerlerinin sirastyla 0.73 ve 0.85, nem igeriginin de %8-12 ve %17-19 oldugunu
bildirmigtir. Ayrica kiif ve toksin olusumu i¢in gerekli minimum sicaklik degerlerinde
birbirinden farkli oldugunu, A. flavus igin en iyi gelisme araligmin 19-35°C iken toksin

olusturma araligmin 12-42°C arasinda oldugunu belirtmistir.

Aflatoksin olusumu hasat Oncesi ve hasat sonrasi siire¢ boyunca meydana
gelebilmektedir. Yiiksek sicaklik, uzun siiren kuraklik ve bocek aktiviteleri hasat dncesi
aflatoksin olusumunda Onemli faktorlerdendir. Kizisma ve yiiksek nem faktorii gibi
kosullar kiif kontaminasyonunu ve toksin olusumunu artiran hasat sonrast olumsuzluklardir

(Atas ve ark., 2012).

Kirmizi biberde en énemli bulasan olan ve bir mikotoksin olan aflatoksini {ireten
kiiflere; biber, ceviz, baharat, misir ve diger tahil iirlinlerinde de siklikla rastlanmaktadir

(Set ve Erkmen, 2010).

Gidalarin birgogu kimyasal ve fiziksel 6zellikleri agisindan mikrobiyal ve fungal
bozulmaya elveriglidir. Bu gidalarin igerisinde 6zellikle meyveler yiiksek su aktivitesi
seker icerigi ve organik asitletlerin meyve etindeki varligi nedeniyle fungal bozulmaya

daha hassastirlar. Kurutulmus meyve ve sebzelerde kiif bulasisina ve mikotoksine en ¢ok



hassasiyet gosteren lriinlerin baslicalar1 ise kuru incir, kuru iizim ve kirmizi biberdir.
Kirmizi biber iiretiminin ilkel sartlarda yapilmasi kiif bulagmasi ve aflatoksin olusumunda
olduk¢a etkilidir. Ozellikle hasat edildikten sonra kiiciik parcalara ayrilarak toprak
tizerinde gilineste kurutulan ve daha sonra degirmenlerde toz haline getirilip naylon ve bez
cuvallarda satigsa sunulan kirmizi biberde bu asamalarda kiif bulasisina oldukga sik

rastlanmaktadir (Sen ve Nas, 2010).

Mantarbiliminde bir ¢ok c¢alisma, funguslarin tiremesi, gelisimi ve mikotoksin
sentezlemesi lizerinde bazi sabit olmayan cevresel faktorlerin etkisiyle ilgilidir. Bununla
birlikte degiskenlik gosteren sartlar, organizmalar arasindaki interaksiyonlar ve
organizmalarin fizyolojik durumlar1 gidalarda ve ¢evremizdeki fungal tepkiler iizerinde

durulmasi gereken diger konulardir (Dantigny ve ark., 2009).

Bir {iriin, kontamine oldugu kif sporlarinin kisa siire igerisinde filizlenmeye
baslamasiyla bozulma egilimine girer. Dolayisiyla kiif sporlarinin filizlenmesinin
Onlenmesi kiif gelisimini, bozulmayr ve muhtemel bir mikotoksin {iretimini
engelleyecektir. Bu da kif sporlarin1 inaktive edecek {irlinlerin uygulanmasiyla

gerceklesebilir (Dao ve ark., 2008).

Aspergilluslar, 900 den fazla tiirii olan, tiim diinyada ¢iiriiyen materyal {izerinde sik
ve yaygin olarak bulunan saprofit bir mantar ailesidir. Aspergillus tilirleri 6zellikle
bagisiklik sisteminde sorun olan hastalarda ciddi enfeksiyonlara neden olan ve bagisiklik
sistemini baskilayan ilaglarin ve antibiyotiklerin yaygin olarak kullanilmasi ile onemi

giderek artan enfeksiyonlara sebep olan mantarlardir (Aktiirk ve ark., 2007).

Uriinlerin fiziksel yapisinda ki bozukluklar kiif gelisimi ve aflatoksin olusumunu
tetiklemektedir. Aspergillus flavus’ un gelisimi igin %85 nispi nem igerigi gerekirken,
aflatoksin olusturmasi en diisiik 12°C optimum 27-30°C ve en yiiksek 40-42°C’ lerde
gerceklesir ve bu aflatoksin olusumu kiiflerle bulasi gerceklestikten sonra 3-7 giin
icerisinde meydana gelir. Fungal analizler iriinlerde mikotoksin varligi potansiyelini
dogurabilir fakat bu durum {irtinde bulunan ve mikotoksin olusturabilen fungusun, uygun
kosullar olmadigi miiddet¢e, mikotoksin olusturacagi anlamina gelmemektedir. Bu
durumun tersi olarakta iirlinde bulunan fungusun herhangi bir nedenle 6lmesi o iiriinde

mikotoksin bulunmadigi anlamina gelmemektedir (Makaraci, 2006)

Makaraci (2006), kirmizi biber i¢in kullanilan agik havada kurutma, firinda

kurutma ve mikrodalga kurutma yontemleriyle yaptig1 ve aflatoksin gelisimini inceledigi



mikrobiyolojik c¢alismalarda; acik havada kurutulan kirmizi biberlerde maya ve kiif
sayisinin ¢ok fazla oldugunu, mikrodalga kurutma yonteminde ise maya ve kiif gelisiminin

gozlemlenmedigini tespit etmistir.

Erdogan (2004), gidaya bulasan mikotoksinlerin insanlar ve hayvanlar tarafindan
tiiketildiginde zehirlenmeye yol agabileceginin yani sira neden oldugugu mikotoksikozis

hastaliginin 6liimle dahi sonuglanabilecegini belirtmistir.

Vural ve ark. (2004), Diyarbakir ilinde farkli noktalardan topladiklar1 60 adet
baharat Ornegindeki kiif ve maya florasinin incelendigi c¢alismada yaygin olarak,
Aspergillus flavus, Aspergillus fumigatus ve Aspergillus niger gibi kiif tiirleri ile Candida
tropicalis ve Candida albicans tiirii mayalar1 izole etmislerdir. Incelenen karabiber,
kimyon, yenibahar, ac1 toz biber, kirmiz1 pul biber ve siyah pul biber 6rneklerindeki kiif
bulas1 oranlarini sirastyla % 70, % 80, % 90, % 90, % 60 ve % 30 diizeyinde tespit etmisler
ve bu Orneklerde kiif kontaminasyonunun yiiksek diizeyde olmasindan dolay: aflatoksin
bulunma ihtimalinin de fazla oldugunu tahmin etmislerdir. Aflatoksin riskinin ortadan
kaldirilmas1 hususunda hasat, iiretim, isleme, depolama ve satis asamalarinda iyi ve
hijyenik iiretim tekniklerinin kullanilmasinin yanisira sterilizasyon, mikrodalga ve 1sinlama
gibi yontemlerinin kullanilmasinin baharatlarin kalitesi ve kiif kontaminasyonunun

engellenmesi hususunda etkili olacabilecegini bildirmislerdir.

Tarim {irlinlerinde biiylime, depolama ve tiiketim asamasinda bozulmaya neden
olan kiifler olduk¢a onem arz etmektedir. Diinyada ki tarim {riinlerinin %35-10’unun
kiiflerin neden oldugu bozulmadan dolay: insanlar ve hayvanlar tarafindan tiiketilemedigi
rapor edilmistir. Depo kiifleri olarak adlandirilan Aspergillus ve Penicillium {riinlere
Ozellikle hasat sonrasi kurutma ve depolama islemleri esnasinda bulasir ve gelisir. Etkili
olmayan kurutma yoOntemleri ve uygun olmayan depolama sartlari bu biliylimeyi
desteklemektedir. Kirmizi biber uygun olmayan iiretim sartlarina bagli olarak aflatoksin

olusumuna oldukg¢a hassas bir iiriindiir (Erdogan, 2004).

Aspergilluslar dogal yasam ortamlari toprak ve ¢liriiyen bitki materyali olan, temel
islevi karbon ve nitrojen ¢evriminde ki biyodegregasyonda bulunmak olan ve yeryiiziinde
her yerde yaygin olarak bulunan ipliksi mantarlardir. Urettikleri enzimlerle biitiin organik
maddeleri ayristirabilir ve bu organik maddeleri kullanarak saprofit olarak yasayabilirler.
Ureme hiz1 ve kapasitesi yiiksek olan bu mikroorganizmalar uygun kosullar olustugunda

bitki, hayvan ve insanlarda patojen etki gosterebilirler. Aspergilluslar toz ve diger



parcaciklarla her yere tagmabilen ve havada en yliksek yogunlukta bulunan kiiflerden
biridir. Aspergillus flavus ve benzeri kiifler tredigi tahil ve meyvelerde gelisen
aflatoksinlerle aflatoksikoz; aflatoksin B ile karacigerde adenoma ve kanser olusumuna

neden olabilmektedirler (Kantarcioglu ve Yiicel, 2003).

Aspergilluslar toprak basta olmak tlizere bir c¢ok ortamda bulunabilmektedir.
Sporlar1 havayla transfer edilip solunum yoluyla akciger dokusuna ulasir. Insanlarda
hastalik yapan tiirleri Aspergillus niger, Aspergillus fumigatus ve Aspergillus flavustur
(Mansuroglu ve ark., 2002).

Dokuzlu (2001), Capcicum cinsinden olan kirmizi biberlerin kanserojen ve anormal
etkileriyle bilinen aflatoksin ve okratoksin gibi kiif metabolitleri olusumu ig¢in riskli tiriinler
oldugunu, bu iiriinde kiif kontaminasyonunun ve toksin olusumunun bitki {izerindeyken
basladigini, hasat ve kurutma islemi sirasinda da kiif gelisimi ve toksin olusumunun devam
ettigini; ayrica kiiflerin toksin olusturduktan sonra ortam kosullarinin kiifler i¢in uygun
olmadig1 siiregte varliklarini siirdiiremeyecegini, buna ragmen toksinlerin {irlinde

kalabilecegini bildirmistir.

Dokuzlu (2001), Capsicum annum ve Capsicum frutescen tiirii kirmizi biber
orneklerinde Aspergillus flavus kontaminasyonunun 6zellikle {irliniin i¢ kisminda yogun
oldugunu ancak bunun mikrobiyolojik analizlerle belirlenebildigini; dis yiizeyde herhangi

bir zedelenme ve kiif gelisiminin gozlemlenmedigini bildirmistir.

Gida tiretiminde kullanilan baharatlarin ¢ogu, kiif sporlari, mayalar ve bakterilerle
farkli derecelerde kontamine olmaktadir. Baharatlarin elde edildigi bitkiler, pek ¢ok
bakterilerin ve mantarlarin kaynagi olan toprak ve su ile temas halinde olduklarindan dogal
olarak bu mikroorganizmalar ile kontamine olurlar. Baharatin, 6zellikle sicak ve nemli
bolgelerde yetismesi ve hasatinin da hijyen kurallarina uyulmadan yapilmasi

kontaminasyon riskini arttirmaktadir (Uner ve ark., 2000).

Tunail (2000), mikotoksin sentezleme yetenegine sahip yaklasik 350 tane fungus
bulundugunu, belirlenen bir¢cok fungus tiirii arasinda bu sayimin oldukga diisiik oldugunu

ve bilinen fungus tiirlerinin biiyiik cogunlugunun mikotoksin olusturmadigini belirtmistir.

Aflatoksinler gidalarda termoresistanz 6zelliginden dolay1 oldukca stabildirler ve
pastorizasyon, buharda pisirme, firinda pisirme, sterilizasyon gibi yontemlerle bile bu
toksinler par¢alanamaz. Ornegin pastdrizasyonun etkisinin denendigi bir ¢alismada AFB1

ve AFGI igeren elma sularmin 120°C gibi yiiksek sicaklikta 10 dk tutulmalarina ragmen



toksinin %10 oraninda elma sularinda kaldig1 belirlenmistir. Ayrica su, tuz ¢ozeltileri ve
organik ¢oziiciiler ile gida ve yemlerden aflatoksinin ekstraksiyonu genel olarak verimli

sonuglar vermesede bazi tirlinler i¢in uygulanabilir bulunmuslardir (Tunail, 2000).

Aflatoksinlerin insan ve hayvan sagligi lizerine olumsuz etkilerinin belirlenmesinin
ardindan diinyada pek cok tiilke bu toksinlerin gidalarda ve yemlerde maksimum
bulunabilecegi miktarlar1 belirlemis fakat belirlenen bu sinirlarin altindaki degerlerinde
giivenilir olmadigini diisiinmiis ve siirekli olarak belirlenen toksin degerlerini azaltmak i¢in

caligmalar yapmislardir (Taydas ve Askin, 1995)

Tiirk Gida Kodeksi Mikrobiyolojik Kriterler Tebligi, baharatlarda bulunmasina izin
verilen kiif degerleri limitlerini maksimum 10° kob/g olarak bildirmektedir (Anonim,
2015c).

Tarimsal iirlinlerde ve gida maddelerinde mikroorganizmalar dogal olarak
bulunabilmekte ya da bu iiriinlere sonradan farkli yollarla bulasabilmektedirler. Kiifler de
bu mikroorganizmalar arasinda 6nemli bir gruptur. Enzim, alkol, antibiyotik, organik asit,
vitamin gibi birgok organik maddenin iiretiminde dnemli bir role sahip olan kiifler, bu
faydalarimin yaninda gidalarda ve tarim driinlerinde bozulmalara ve istenmeyen
degisikliklere sebep olabilirler. Sentezledikleri toksik metabolitlerle insan ve hayvanlarda
hastaliklara yol acabilirler. Mikotoksin adi verilen bu toksik metabolitlerin insanlarda ve
hayvanlarda neden oldugu hastaliga mikotoksikozis ad1 verilmektedir (Taydas ve Askin,
1995).

Taydas ve Askin (1995), kirmiz1 biberlerde aflatoksin olusum asamalarini tespit
etmek amaciyla taze, kuru, toz ve pul kirmizi biberler iizerinde g¢alismalar yapmis;
orneklerin Aspergillus flavus tiirii kiiflerle bulasi oranlarin sirasiyla %9,09, %70, %90,32
ve %80,33 olarak belirlemisler. Ayrica taze, kuru, toz ve pul kirmizi biberlerde ki
aflatoksin oranlarinin da sirasiyla %9,09, %72,72, %90,30 ve %100 olarak saptamislardir.
Sonug olarak kirmizi biberlerdeki kiif kontaminasyonu ve aflatoksin olusumunun g¢evre
sartlaria bagl olarak hasat 6ncesi basladigin1 6zellikle tarlada kurutma islemi esnasinda

da bu olusumlarin artarak devam ettigini belirtmislerdir.

Taydas (1993), Gaziantep ve Kahramanmaras yoresinde yetistirilen kirmizi
biberlerde aflatoksin ve okratoksin A olusumu iizerine bir arastirma yapmislardir. Bu

amacla 33 adet taze, 33 adet kuru, 31 adet toz ve 30 adet pul kirmiz1 biber olmak iizere



toplam 127 adet kirmizi biber 6rnegini incelemislerdir. Taze %9.1, kuru %66.7, toz %90.3

ve pul kirmizi biberde %100 olarak aflatosin bulunma oran1 saptamiglardir.

2.2. Etanol Uygulamalari

Etanol (etil alkol veya bitkisel alkol), renksiz ve yanici bir kimyasal bilesiktir.
Alkolli igeceklerde kullanilan tek alkol tiiriidiir. Ayrica bazi vitamin suruplarinda ¢oziicii
olarak kullanilmaktadir. Kimyasal formiili C,HgO olup EtOH ya da C,HsOH olarak da
ifade edilmektedir (Anonim, 2015d).

Dao ve Dantigny (2011), mantarin ¢imlenme ve biiyliimesinin onlenmesinde ve
mantar sporlarinin inaktivasyonunda etanoliin etkisini arastirdiklari ¢alismada mantarlarin
ekonomi ve gida kalitesine etkisi lizerinde kisa bir arastirmadan sonra meyve ¢iirimesinin
kontroliinde ve gida iiriinlerinin raf 6mriiniin uzatilmasinda etanoliin temel uygulamalarini
incelenmisler, minimum Onleyici konsantrasyon ve ¢esitli kiifler i¢cin D- degerleri igeren
bir ¢ok parametreyi de dahil ederek etanoliin funguslar {izerindeki etki mekanizmasi sivi
faz ve list katman arasindaki termodinamik iliski ile agiklamislardir. Gaz dezenfektanlarin

gelecek vaadetmesinden dolayi etanol buharina 6zel bir ilgi duyuldugunu belirtmislerdir.

Fizikokimyasal onleyiciler arasinda etanol kiif onleyici olarak tanimlanmistir. Uzun
bir siire etanol fungusit uygulamalarinda kullanilmistir. Ticari olarak parfiim, gida boyasi,
alkollii igecekler ve katki maddeleri gibi bir ¢ok iiriinde etanol kullanilir. Etanol kimyasal
sentez ya da mikrobiyal fermentasyonla {iretilen kii¢iik bir molekiildiir ve biitiin oranlarda
suyla kolayca karigabilir. Son yillarda biyolojik kontrol ajanlar1 kadar nonbiyolojik kontrol
ajanlarinda da var olan kimyasal uygulamalarin yerini almasi i¢in 6nemli caligmalar
mevcuttur. Gida endiistrisinde de kullanilan etanol ayrica bir ¢ok icecegin ortak bilesenidir
ve oda sicakliginda tortu birakmadan hizlica buharlagan diiz zincirli alkoller (metanol,
etanol, propanol, butanol vb.) en az toksik olan alkoller olarak degerlendirilir. Uzun siiredir
antibakteriyel oOzelliklerinden dolayr dezenfektan olarak kullanilir (Dao ve Dantigny,
2011).

Dao ve Dantigny (2009), fungal sporlar {izerine etanol buharmnin etkisini inceledigi
calismada oncellikle dogal ortamda yetisen ve kuru olarak hasat edilen iirlinlerdeki
penicillum tiirlerine ait (Penicillium chrysogenum, Penicillium digitatum ,Penicillium
italicum) sporlara ethanol buhar1 (0.30 yada 0.45 kPa) uygulamislar, muameleden 24 saat

sonra bu sporlarin canliliklarini siirdiirdiigiinii tespit etmislerdir. Ikinci olarak etanol



buharint (0.67 kPa) aw 0.99°de ve azaltilmis su aktivitesiyle laboratuvar ortaminda
yetistirilmis ve kuru hasat edilen 6rneklerde ki fungal sporlara uygulamislar; dogal
ortamda yetisen sporlarin laboratuvar ortaminda yetisenlere gore ethanol buharina daha
fazla direncli olabilecegini ve bu olaym hasat edilen fungal sporlardaki hiicre i¢i su

aktivitesinden kaynaklanabilecegini bildirmislerdir.

Dao ve ark.’larinin (2008) Margosandan bildirdigine gore hasat sonrasi B. cinerea
ve R. stolonifer kiiflerinin neden oldugu ¢ilek bozulmasi iizerine seyreltilmis etanol
uygulamasiin sicaklikla birlikte olumlu bir etkisinin oldugunu ve bozulmay1 kontrol

altinda tuttugunu belirtilmistir.

Dao ve ark. (2008), Penicillium chrysogenum, Penicillium digitatum ve
Penicillium Jtalicum sporlarinin aw (0.7,0.9), sicaklblk T (°C) (10,30), etanol
konsantrasyonu (% w/w) (5, 10), uygulama modeli(sivi, buhar) ve siireye (1, 4 giin) bagh
olarak inaktivasyonlariin incelendigi ¢alismada bu sartlara maruz birakilip hayatta kalan
sporlar 3 giin igerisinde optimal sartlarda ¢imlendirmis ve etanole hassasiyet gosterme
dercelerine gére Penicillium Digitatum, Penicillium Italicum ve Penicillium chrysogenum
olarak siralamislardir. Bu hassasiyette  6zellikle Penicillium Digitatum, Penicillium
Italicum kiiflerinde buhar uygulama ydnteminin sivi uygulamadan daha ¢ok inaktivasyon
saglandigini, Penicillium chrysogenumun inaktivasyonunda temel faktorler olarak sicaklik
ve su aktivitesinin daha ¢ok 6nem arz ettigini, fakat Penicillium Digitatum, Penicillium
Italicum kiiflerinin inaktivasyonunda temel faktdriin sicaklik oldugunu belirlemislerdir.
Daha yogun kosullarda ise (0.7 aw, 30°C, 10% w/w etanol) biitiin sporlarin siv1 etanol

uygulamasiyla 4 giin i¢erisinde inaktive oldugunu bildirmislerdir.

Etanol, gidalarda 6zellikle de pastane lirlinlerinde antimikotoksin etkisiyle bilinen
bir bilesendir. Bu etki etanolii lirline dogrudan uygulayarak ya da ticari ad1 Ethicap R. olan
kapsiil etanol kesesi kullanilarak elde edilir. Etanoliin ekmegin, pidenin, makarna ve
firnlanmis ¢oreklerin kiifstiz raf Omriinii uzattigr goriilmiistiir. Calisanlar arasindaki
yontem farkliliklar1  sonuglarin  kiyaslanmasini  zorlastirir.  Ornegin etanol buhar
jeneratorleri kullanildiginda zamanla etanoliin {ist katmaninda bir azalma goriilmiistiir. Bu
olay dirlinlerin etanolii emmesi nedeniyle kaynaklanir. Dolayisiyla etanoliin kiifiin
bliylimesindeki etkisini bu teknikle degerlendirmek zordur ¢linkii iist katmanda ve {iriinde
etanol konsantrasyonlar1 sabit degildir. Buna ek olarak bu g¢alismalarin ¢ogu bakteri,

mayalar ve kiifleri kapsayan dogal mikroflorayla ilgilidir (Dantigny ve ark., 2005).

10



Dantigny ve ark. (2005), gidalarda bozulmaya neden olan Aspergillus candidus,
Aspergillus flavus, Aspergillus niger, Cladosporium cladosporioides, Eurotium
herbariorum, Mucor circinelloides, Mucor racemosus, Paecilomyces variotii, Penicillium
chrysogenum, Penicillium digitatum, Rhizopus oryzae ve Trichoderma harzianum
kiiflerinin potato dekstroz agar (PDA) ortaminda, 0.99 aw ve 25.8°C sicaklik degerinde
radyal Dbiiyiime oraninda etanoliin etkisini inceledikleri ¢alismada biitiin kiifler igin
maksimum etanol oranin1 %3-5 (w/w) arasinda saptarken bu saptama T. harzianum i¢in
%2.14 (w/w) ve P. Variotii i¢in %6.43 (w/w) olarak kaydedilmistir. Ayrica etanoliin
yiyecek iirlinlerinde fungal biliylimenin baskilanmasinda ilave bir bariyer olarak etkili

oldugunu ve koruma igin alternatif olabilecegini belirtmislerdir.

Gabler ve ark. (2005), dut liziimiiniin ¢evresinde hasat sonras1 olusan gri kiife neden
olan Botrytis cinerea’nin inaktivasyonu i¢in yaptiklari ¢alismada, gri kiifiin bulundugu dut
liziimlerinin bir kismma etanol muamelesinde bulunmamus, bir kismma ise 25-50°C’de 1
dakikalik %35lik etanol muamelesi uygulamislardir. 0.5°C’de 1 ay ve 25°C’de 2 giin
depolamaya birakilan dut {iziimlerinde sirastyla kiiflerin bulunma oranlar1 % 78.7, % 26.2,
ve %3.4 dut/kg olarak tespit etmislerdir. Isitilmis etanolun 24 saatlik inokiilasyondan
sonra etkili oldugunu, dut saplarinin inokulasyondan 6nce ayrilmasinda ise daha az etkili
oldugunu bildirmislerdir. Basak ekseninin goriiniimii, yiizey mumunun goriiniimii ve dut
tanelerinin 1sitilmis etanol muamelesiyle degismedigini, oysa dut renginde hafifce degisim
ve muamele edilmis dut liziimlerinde ise sonraki infeksiyonlara kars1 daha fazla hassasiyet
olustugunu gdzlemlemislerdir. Dut iiziimlerindeki etanol ve asetaldehit igerikleri 0.5°C’de
30 ya da 90 saniyelik 30, 40, 50°C’de suyla yada %35’lik etanolle depolanmadan 1, 7, 14
glin sonra belirlemislerdir. En fazla kalintilarin (etanolde 377 pg/g ve asetaldehitte 3.3
ug/g) 90s 50°C’de muameleye tabi dutlarda oldugunu saptamigslardir. Etanol muamelesi
yapilmis dut {iziimlerinde etanol igeriginin, depolanma siiresi boyunca azaldiginm
gozlemlerken asetaldehit igeriginin degismedigi yada arttifini tespit etmislerdir.
Muameleye tabi tutulmamis dut iiziimlerinde baslangigtaki etanol miktarmin 62 pg/g iken
sonradan azaldigini, Asetaldehit miktarinin baslangicta 0.6 pg/g iken depolama boyunca

biraz degisim goriildiigiinii bildirmislerdir.

Karabulut ve ark. (2004), taze olarak hasat edilmis tiziimlerde bulunan Botrytis
cinerea kiifii lizerine etanol ve sicak su uygulamasmin etkisini inceledigi ¢alismada
24°C°de 30 saniye boyunca %30’luk etanole daldirilan {iziimlerde bozulma oraninda 35

giin boyunca 1°C’ de ki saklama kosullarinda %50‘ye varan azalma gozlemlemislerdir.
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Taze hasat edilen iiziimlerin 30-40-50°C’de 3 dakika %10’ luk etanole daldirilmasiyla
ciiriime oranlarin1 30 giin boyunca 1 °C’de saklama kosullarinda sirasiyla %20.7, %6.7, ve
%0.1 olarak azalttigin1 , yalnizca suyla yapilan muamelede bu oranin sirasiyla %35.9,
%17.6 ve %1.7 oldugunu tespit etmislerdir. 50, 55 yada 60°C’de 30 yada 60 saniye
boyunca iiziimlerin suya ya da etanole daldirilmasmm 1°C’de 1 ay siiresince saklanmasi

sirasinda olusan ¢iirlimeleri dnemli derecede azalttigini bildirmislerdir.

Doymaz ve Pala (2002), etil oleate (AEEO) ile 6n muamele edilen kirmizi
biberlerle yapilan kurutma islemindeki kuruma hizinin, herhangi bir 6n muamele
uygulanmayan biberlerle yapilan kurutma islemine gore daha hizli gergeklestigini

belirtmisgtir.

Senel ve Basoglu (2002), gida sanayiinde kullanilan dezenfektanlar ile ilgili
yaptiklar1 ¢aligmalarda; Escherichia coli, Pseudomonas aeroginosa, Staphylococcus
aureus, Enterococcus faecalis, Enterobacter aerogenes ve Bacillus cereus
mikroorganizmalar1 {lizerinde direkt olarak kullanilan alkol bazli dezenfektanlarn, bu

mikroorganizmalarin hepsine kars1 ¢ok etkili oldugunu saptamislardir.
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3. MATERYAL VE METOT

3.1. Materyal

Arastirma materyalini  6zellikle kurutma ve baharat iiretimi amaciyla
Kahramanmaras ilinde tarim1 yogun sekilde yapilan ve bu il ile 6zdeslesmis, tat ve aroma
acisindan yoreye has karakteristik Ozellikleri bulunan kirmizi  biber o&rnekleri

olusturmustur.

Kahramanmaras ilinde biber hasadinin ilk kirimina Agustos ayimin ikinci yarisinda,
ikinci kirimma ise Eyliil ay1 icerisinde baglanmaktadir. ilk kirima gore ikinci kirimda hasat
edilen biberlerin kalitesi ve verimi daha diisiiktiir (T1irag, 2003). Verimliligin fazla olmasi
nedeniyle ¢alismada homojen {iriin kullanimi hedeflendigi i¢in ilk kirimdan elde edilen
tirinler tercih edilmistir. Ornekler herhangi bir islem gdérmeden hasat edildikten hemen
sonra tarladan alinarak laboratuvar ortamina getirilmis ve analizlerde kullanilmak iizere

+4°C’de muhafaza edilmistir.

3.2. Metot

3.2.1. Kullanmilacak kirmuzi biber érneklerinin se¢ilmesi

Kirmizi biberin et kalinligt da géz oniinde bulundurularak agirlik ve hacimce

birbirlerine en yakin 6rnekler se¢ilmistir.

3.2.2. Kirmuza biberlerin sterilizasyonu

Calismada kullanilacak taze kirmizi biber orneklerinin i¢ kismi (uglari sapka

seklinde kesilerek) ve ylizeyi etanol (%96) ile sterilize edilmistir.

3.2.3. Aspergillus flavus sporunun hazirlanmasi

Calismada biber ornekleri deneysel olarak Aspergillus flavus ile kontamine
edilecektir. Bu amagla Potato Dextrose Agar’a Aspergillus flavus sporu ekimi yapilmis ve
25°C’de sporilizasyon gerceklesinceye kadar (24-48 s) inkiibe edilmistir. Daha sonra
%0.005’lik Tween 80 ile spor suspansiyonu hazirlanmis ve 10® oraninda biber rneklerine

kontamine edilmek iizere ayarlanmistir.
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3.2.4. Kirmuza biber 6rneklerine aspergillus flavus sporlarimin enjekte edilmesi

Ornekler ug kisimlarindan 20 ul Aspergillus flavus spor siispansiyonu ile kontamine
edilmistir. Kontamine edilen biber ornekleri 25°C’de 24 saat siireyle inkiibasyona

brrakilmastir.

3.2.5. Kirmuz1 biber érneklerine etanol enjektesi

inkiibasyonu tamamlanan kirmizi biber orneklerine %96’lik etanol 1 ml, 3 ml, 5 ml

oranlarinda biberlerin ug kisimlarindan steril enjektorler ile ilave edilmistir.

3.2.6. Etanol enjekte edilen kirmizi biber orneklerinde sicakhik-siire iliskisi

Calismada 28°C ve 37°C olarak belirlenen sicaklik parametrelerinin her birinde 1
ml, 3 ml ve 5 ml etanol enjekte edilen ve etanol ile muamele gérmemis olup kontrol amagh
kullanilacak 6rnekler; her giin mikrobiyolojik olarak degerlendirilmeleri suretiyle, 21 giin

stiresince , bu sicaklik degerlerinde bekletilmistir.

3.2.7. Orneklerin ekime hazirlanmasi

Etiivden c¢ikarildiktan sonra bir keski yardimiyla parcalanan iiriinler seyreltme
¢ozeltisine eklenmis ve vortekslendikten sonra 6 kez daha seyreltme islemi uygulanmis,

her bir seyreltiden ekim yapilmustir.

3.2.8. EKim yontemi ve islemi

Onceden petri kutularina dokiiliip katilastirilmis besiyeri iizerine 0,1 ml 6rnek
aktarilarak drilgaski spatiili ile bu miktarin besiyeri yiizeyine yayilmasi prensibine
dayanan yontem (yayma yontemi) kullanilarak her bir seyreltiden 2 tekerriirlii ekimler

gergeklestirilmistir.

3.2.9. Koloni sayisinin hesaplanmasi

Iki seyreltiden yapilan ekim sonuglarindan hareketle ve agirlikli aritmetik ortalama
ile Orneklerdeki kiif miktar1 hesaplanmistir. Bu hesaplamada kullanilan formiil
N=C/[V(n;+0,1xn;)xd] seklindedir ve 15-150 arasindaki koloni sayimlari dikkate
almmustir. Elde edilen sonuclar kob/g olarak verilmistir. Kullanilan besiyerinde canli
oldugu halde gelisip koloni olusturamayan kiifler bulunabilir. Bunlarin sayilmadigini ve
sadece koloni olusturanlarin sayildigimi belirtmek i¢in “koloni olusturan birim; ‘“kob”

deyimi kullanilmistir (Halkman, 2005).
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N= Gida 6rneginin 1g ya da ml’sinde mikroorganizma sayisi

C= Sayimui yapilan petri kutularindaki koloni sayis1 toplami

V= Sayim1 yapilan petri kutularina aktarilan hacim (ml)

n;= ilk seyreltiden yapilan sayimlarda sayim yapilan petri kutusu adedi
ny= Ikinci seyreltiden yapilan sayimlarda sayim yapilan petri kutusu adedi

d= Sayimin yapildig1 ardisik iki seyreltiden daha konsantre olanin seyreltme orani

3.2.10. istatistiksel analiz

Calismada elde edilen kiif sayim degerleri logaritma doniisiimiine tabii tutulduktan
sonra varyans analizi uygulanmistir. Istatistiksel analizler SPSS istatistik programi
kullanilarak yapilmistir. Muamele seviyelerine ait ortalamalarin karsilastiriimasinda
Duncan Coklu Karsilastirma Testi kullanilmistir. Elde edilen veriler %95 Onem

seviyesinde degerlendirilmistir (Efe ve ark, 2000).
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4. BULGULAR VE TARTISMA

4.1. Kiif Miktar

Calismadaki sicaklik parametreleri aflatoksin olusumunun optimum oldugu sicaklik
araliklarindan olan 28°C ve A.flavus gelisiminin optimum oldugu sicaklik araliklarindan
37°C’dir. Calismada giinliik kiif sayim analizleri icin 28°C’ de ve 37°C’de, her giin ve her
sicaklik degeri i¢in ayr1 ayri 1 adet kontrol gurubu (sadece A.flavus suspansiyonu ile
kontamine edilmis) 1 adet 1 ml, 1 adet 3 ml ve 1 adet 5 ml etanol enjekte edilecek kirmizi

biber 6rneklerinde 21 giin boyunca kiif sayimi i¢in ekim yapilmistir.

Kif sayimlari sonucunda A.flavus siispansiyonu kontaminasyonunun ve kif

gelisiminin, kontrol gruplar1 géz 6niinde bulunduruldugunda yiiksek oranda gerceklestigi

diistiniilmektedir.

1,00E+09 -
1,00E+08 -
1,00E+07 -
1,00E+06 -

(@]

o 1,00E+05 -

o

~
1,00E+04 -

—=—kontrol
1,00E+03 - 1mL
1,00E+02 - ——3mL

—e—5mL
1,00E+01 T T T T T T T T T T T T T T T T T T T T 1

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Siire (giin)

Sekil 4.1. 28°C’de Kirmiz1 biber érneklerinde siireye bagl kiif miktarlari



Sekil 4.1.’de 28°C’de kirmuzi biber drneklerinde siireye bagh kiif miktarlarinda
degisimi gosteren grafik verilmistir. 28°C’de kontrol grubu drneklerinde 6. giine kadar kiif
gelisim hizi oldukga fazla iken 6. giinden sonra bu ivmelenmenin azaldig1 goriilmektedir. 1
ml ectanol enjekte edilen biber 6rneklerinde kontrol grubu biber 6rneklerine kiyasla kif
tireme hizlar 1. glinden 21. giine kadar stirekli artis gostermistir. Fakat ayn1 gilinler i¢in kiif
miktarlar1 kontrol grubu biber 6rneklerine gore daha az sayida tespit edilmistir. 3 ml etanol
enjekte edilen biber 6rneklerinde kiif miktarlarinda kontrol grubu biber 6rnekleri ve 1 ml
etanol enjekte edilen biber Orneklerine gore belirgin bir sekilde azalma oldugu
gozlemlenmistir. Fakat 3 ml etanol enjekte edilen biber drneklerindeki kiif gelisim hizi 1
ml etanol enjekte edilen biber 6rneklerindeki kiif gelisim hizina paralellik gostermekte ve
21. gline kadar stirekli artmaktadir. 5 ml etanol enjekte edilen biber 6rneklerinde biitiin
gruplar goz oniinde bulunduruldugunda kiif miktarlarindaki degerlerin minimum seviyede
bulundugu goriilmektedir. Buna karsin 5 ml etanol enjekte edilen biber 6rneklerindeki Kif
gelisim hizinin 1 ml ve 3 ml etanol enjekte edilen biber orneklerindeki kiif gelisim
hizlarina benzerlik gosterdigi tespit edilmistir. 28°C°de kiif gelisim hizinin gruplar arasinda
farklilik gostermesinin etanoliin kiifler lizerinde gostermis oldugu etkiden kaynaklandig
diistiniilmektedir. Ayrica etanol miktarinin kontrol grubu biber &rnekleri géz Oniinde

bulunduruldugunda oldukga etkili oldugu tespit edilmistir.
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Cizelge 4.1. 28°C’de Kirmiz1 biber 6rneklerinde bulunan kiif miktarlari (kob/g)

Siire Kontrol Ornekleri 1 ml etanol 3 ml etanol 5 ml etanol
(giin) (kob/g) (kob/g) (kob/g) (kob/g)
1 4,45 x10* 5,09 x10° 2,55 x10° 2,27 x10
2 3,41 x10° 8,95 x10° 3,95 x10° 3,18 x10
3 2,00 x10° 1,36 x10°* 5,59 x10° 4,09 x10°
4 6,45 x10° 1,95 x10* 7,05 x10° 5,00 x10
5 8,91 x10° 2,63 x10° 8,73 x10° 6,82 x10°
6 1,08 x10’ 4,09 x10* 1,05 x10* 7,73 x10°
7 1,25 x10’ 7,73 x10* 1,30 x10* 8,18 x10
8 1,36 x10’ 1,28 x10° 1,61 x10* 9,55 x10
9 1,49 x10’ 1,80 x10° 1,99 x10°* 1,05 x10°
10 1,56 x10’ 2,41 x10° 2,36 x10° 1,23 x10°
1 1,60 x10’ 3,91 x10° 2,50 x10°* 1,45 x10°
12 1,62 x10’ 5,86 x10° 3,23 x10* 1,86 x10°
13 1,63 x10’ 8,18 x10° 4,95 x10* 2,27 x10°
14 1,66 x10 1,11 x10° 6,59 x10* 2,95 x10°
15 1,67 x10’ 1,49 x10° 8,14 x10°* 3,59 x10°
16 1,67 x10’ 1,95 x10° 1,06 x10° 4,36 x10°
17 1,70 x10’ 2,45 x10° 1,28 x10° 5,41 x10°
18 1,80 x10’ 2,59 x10° 1,59 x10° 6,45 x10°
19 1,88 x10’ 2,77 x10° 1,86 x10° 7,59 x10°
20 1,97 x10’ 3,05 x10° 2,20 x10° 8,95 x10°
21 2,00 x10’ 3,59 x10° 2,63 x10° 1,05 x10°*
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Cizelge 4.1.°de 28°C’de ki Kirmuzi biber orneklerinde bulunan kiif miktarlari
(kob/g) verilmistir. Buna gdre 28°C’de bekletilen kirmiz1 biber 6rneklerindeki kiif sayim
sonuglart 1. giin sonunda kontrol grubu biber 6rnekleri, 1 ml etanol enjekte edilen biber
ornekleri, 3 ml etanol enjekte edilen biber 6rnekleri ve 5 ml etanol enjekte edilen biber
rnekleri i¢in sirastyla 4,45x10* kob/g , 5,09x10° kob/g, 2,55x10° kob/g, ve 2,27x10% kob/g
olarak tespit edilmistir. 1. glin sonunda en fazla kiif miktar1 kontrol grubu biber

orneklerinde goriiliirken en diisiik kiif miktar1 5 ml etanol enjekte edilen biber 6rneklerinde

bulunmustur.
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Sekil 4.2. 37°C’de Kirmiz1 biber 6rneklerinde siireye bagh kiif miktarlari

Sekil 4.2°de 37°C’de kirmizi biber &rneklerinde siireye bagl kiif miktarlari
verilmistir. 37°C’de bekletilen kontrol grubu biber drneklerinde 6. giine kadar kiif iireme
hiz1 oldukca fazla iken 6. giinden 21. giine kadar {ireme hizinda bir azalma goriilmektedir.
Fakat bu durum 1 ml, 3 ml ve 5 ml etanol enjekte edilen biber 6rneklerinde kontrol grubu
biber drneklerine kiyasla farkli olup etanol enjektesi yapilan biber 6rneklerinin kiif tireme

hizlar 1. giinden 21. giine kadar stirekli artis gostermistir.
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Cizelge 4.2. 37°C’de Kirmiz1 biber 6rneklerinde bulunan kiif miktarlari (kob/g)

Siire Kontrol Ornekleri 1 ml etanol 3 ml etanol 5 ml etanol
(giin) (kob/g) (kob/g) (kob/g) (kob/g)
1 1,26 x10° 8,64 x10° 4,77 x10° 5,00 x10
2 9,77 x10° 1,44 x10* 7,05 x10° 6,82 x10
3 7,55 x10° 2,22 x10* 9,64 x10° 8,64 x10
4 2,30 x10’ 6,73 x10°* 1,26 x10* 1,09 x10°
5 4,86 x10’ 1,10 x10° 1,60 x10* 1,41 x10°
6 5,27 x10’ 1,73 x10° 1,96 x10°* 1,86 x10°
7 5,50 x10’ 2,35 x10° 2,37 x10* 2,59 x10°
8 6,14 x10’ 3,86 x10° 3,68 x10°* 3,68 x10°
9 6,27 x10’ 5,41 x10° 4,77 x10* 4,86 x10°
10 6,32 x10’ 7,59 x10° 5,86 x10* 6,14 x10°
11 6,45 x10’ 8,86 x10° 7,32 x10" 7,68 x10°
12 6,55 x10’ 1,05 x10° 8,86 x10° 9,14 x10°
13 6,68 x10° 1,35 x10° 1,07 x10° 1,10 x10*
14 6,82 x10’ 1,72 x10° 1,31 x10° 1,29 x10°*
15 6,91 x10’ 2,19 x10° 1,60 x10° 1,50 x10*
16 7,14 x10’ 2,59 x10° 1,95 x10° 1,76 x10*
17 7,36 x10’ 3,32 x10° 2,30 x10° 2,04 x10°*
18 7,45 x10 4,50 x10° 4,14 x10° 2,34 x10°
19 7,50 x10’ 5,77 x10° 5,41 x10° 3,14 x10*
20 7,73 x10° 7,14 x10° 6,59 x10° 3,73 x10*
21 7,86 x10’ 8,77 x10° 7,41 x10° 4,86 x10*
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Cizelge 4.2.°de 37°C’de Kirmiz1 biber 6rneklerinde bulunan kiif miktarlar1 (kob/g)
verilmistir. Buna gére 37°C’de bekletilen kirmizi biber drneklerindeki kiif sayim sonuglar
1. giin sonunda kontrol grubu biber 6rnekleri, 1 ml etanol enjekte edilen biber 6rnekleri, 3
ml etanol enjekte edilen biber 6rnekleri ve 5 ml etanol enjekte edilen biber 6rnekleri igin
sirastyla 1,26x10° kob/g, 8,64x10° kob/g, 4,77x10° kob/g, ve 5,00x10° kob/g olarak
saptanmigtir. 1. glin sonunda en fazla kiif miktar1 kontrol grubu biber Orneklerinde
gorlliirken en diistik kiif miktar1 5 ml etanol enjekte edilen biber Orneklerinde
bulunmustur. 37°C’de bekletilen kirmiz1 biber 6rneklerinde 21. giinde en fazla kiif miktar:
7,86x10" kob/g ile kontrol grubu biber érneklerinde goriiliirken, bu deger 1 ml, 3 ml ve 5
ml etanol enjekte edilen kirmizi biber 6rneklerinde sirasiyla 8,77x10° kob/g, 7,41x10°
kob/g, ve 4,86x10* kob/g olarak tespit edilmis, yine en diisiik kiif miktar1 5 ml etanol
enjekte edilen kirmizi biber érneklerinde saptanmustir. 37°C°de 1 ml etanol enjekte edilen
biber orneklerindeki kiif sayilarinin yine ayni sicaklikta kontrol grubu ornekleriyle giine
giin kiyaslamasinda bir azalma oldugu saptanmistir. Bu sicaklik degerinde kiiflerin

cogalma hizinin 21. giine kadar artarak devam ettigi goriilmiistiir.

28°C’de ve 37°C’de deki biber drneklerinde kiif miktar1 artis hizlar1 kontrol grubu,
1 ml, 3 ml ve 5 ml etanol enjekte edilen biber 6rnekleri her iki sicakliktaki ayni gruplar ve

ayn1 giin degerleri i¢in birbirleri ile kiyaslandiginda benzerlik gostermektedir.

4.2. istatistiksel Analiz

Calismada elde edilen kiif sayim sonuglarina, logaritma doniisiimii uygulandiktan
sonra faktoriyel tesadiif parsellleri deneme planina gore varyans analizi uygulanmistir. Bu
sonuglara gore Sicaklik, Siire, Etanol Muamelesi, Sicaklik * Siire, Sicaklik * Etanol
Muamelesi, Siire * Etanol Muamelesi ve Sicaklik * Siire * Etanol Muamelesi interaksiyon

etkileri istatistiksel olarak degerlendirilmistir (EK 1.).
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Cizelge 4.3. 28 °C’ de ve 37 °C’ de Kirmiz1 biber érneklerinin siireye bagli Duncan Testi
sonuglari

T(°C) 28 37
Siire Kontrol 1mi 3mi 5mi Kontrol 1mi 3ml 5ml
log(kob/g)  etanol etanol etanol etanol etanol etanol

1 4,65° 3,71° 3,41° 2,35° 5,10° 3,94° 3,68° 2,70°
2 5,53" 3,95 3,60° 2,50 5,99 4,16 3,85" 2,83
3 6,30° 4,13° 3,75° 2,61° 6,88° 4,35° 3,98° 2,94°
4 6,81° 4,29 3,85° 2,70° 7,36° 4,83 4,10 3,04°
5 6,95° 4,42° 3,94° 2,83¢ 7,69° 5,04° 4,21° 3,15°
6 7,03f 4,61 4,02f 2,89% 7,72f 5,24 4,29 3,27
7 7,10° 4,899 4,119 2,91% 7,74° 5,37° 4,379 3,41°
8 7,13" 5,11" 421" 2,98 7,79" 5,59" 457" 3,57"
9 7,17 5,26' 4,30' 3,021 7,80" 5,73' 4,68' 3,69'
10 7,19' 5,38! 4,37 3,09%" 7,80" 5,88! 4,77 3,79
11 7,21" 5,59 4,40 3,16" 7,81" 5,95 4,86 3,89"
12 7,21 5,77" 4,51 3,27 7,82 6,02' 4,95' 3,96'
13 7,21 5,91™ 4,69™ 3,36' 7,83 6,13" 5,03" 4,04"
14 7,22 6,04" 4,82" 3,47 7,834 6,24" 5,12" 411"
15 7,22k 6,17° 4,91° 3,56 7,84 6,34° 5,20° 4,18°
16 7,22k 6,29 5,02 3,644 7,85™ 6,41 5,29° 4,25
17 7,23 6,39" 5,11" 3,73 7,87™ 6,52" 5,36" 4,31"
18 7,26 6,41° 5,20° 3,81™ 7,87 6,65° 5,62° 4,37°
19 7,27 6,44" 5,27" 3,88™ | 7,88% 6,76' 5,73" 4,50"
20 7,29 6,48" 5,34" 3,95% 7,89" 6,85" 5,82" 4,57
21 7,30 6,56 5,42 4,02° 7,90° 6,94 5,87 4,69

ab,c.defgh,... : Aym siitun icerisinde farkly harfler iceren ortalamalar birbirinden istatistiksel olarak farklidir (p<0,05); ayni harf
iceren ortalamalar birbirinden istatistiksel olarak fark/: degildir (p>0,05)
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Logaritma doniisiimii uygulanan kiif sayim sonuglar1 lizerinde faktoriyel tesadiif
parselleri deneme planina gore yapilan varyans analizi sonuglarina (EK 1.) gore Sicaklik,
Etanol Muamelesi ve Sicaklik * Etanol Muamelesi interaksiyon etkisi istatistiksel olarak

onemli bulunmustur (p<0,05).

Cizelge 4.3.’de 28°C’ de kirmizi biber 6rneklerinin siireye bagli Duncan Testi
sonuglar1 verilmistir. Buna gore kontrol grubu biber 6rneklerinde 10. giine kadar kif
miktarlar1 arasinda 6nemli farkliliklar oldugu (p<0,05), bu giinden 21. giine kadar bazi
giinlerde kiif miktarlar1 arasinda fark bulunmadig (p>0,05), diger giinlerinde benzerlik

gosterdigi tespit edilmistir.

28°C° de 1 ml ve 3 ml etanol enjekte edilen drneklerde tiim giinlerde kiif miktarlart

arasinda 6nemli farkliliklar oldugu (p<0,05) saptanmustir (Cizelge 4.3.).

28°C’de 5 ml etanol enjekte edilen biber orneklerinde ise 5. giine kadar kiif
miktarlart arasinda 6nemli farkliliklar oldugu (p<0,05), 5. giinden 21. giine kadar kiif
miktarlar1 arasinda bazi giinlerde fark bulunmadigi, diger giinlerde benzer iligkiler oldugu

belirlenmistir ( Cizelge 4.3.).

37°C’de kirmiz1 biber érneklerinin siireye bagli Duncan Testi sonuglarina gore
kontrol grubu biber 6rneklerinde kiif miktarlart arasinda 8. giine kadar 6nemli farkliliklar
bulundugu, 8. giinden 21. giine kadar kiif miktarlar1 arasinda benzerlikler oldugu

gorilmistiir (Cizelge 4.3.).

37°C’de 1 ml, 3 ml ve 5ml etanol enjekte edilen kirmizi biber &rneklerinin
tamaminda tiim giinlerde kiif miktarlar1 arasinda 6nemli farkliliklar oldugu tespit edilmistir

(Cizelge 4.3.).
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Cizelge 4.4. 28°C’de ve 37°C’de Kirmizi biber 6rneklerinin etanol miktaria baglh Duncan
Testi sonuglari

T (°C) 28 37

Siire Kontrol 1mi 3 ml 5 ml Kontrol 1mi 3 mi 5 mi
etanol etanol etanol etanol etanol etanol

1 4,65¢ 3,71° 3,41° 2,35° 5,10 3,94° 3,68" 2,70°
2 5,53¢ 3,95° 3,60° 2,50° 5,99¢ 4,16° 3,85" 2,832
3 6,301 4,13° 3,75° 2,61° 6,88 4,35° 3,08" 2,942
4 6,81¢ 4,29° 3,85° 2,70° 7,361 4,83° 4,10 3,04
5 6,95¢ 4,42° 3,94° 2,83 7,69¢ 5,04° 4,21° 3,15
6 7,03¢ 4,61° 4,02° 2,89° 7,72¢ 5,24° 4,29° 3,272
7 7,10¢ 4,89° 4,11° 2,91° 7,74 5,37° 4,37° 3,41
8 7,13¢ 511° 4,21° 2,98? 7,79¢ 5,59° 4,57° 3,572
9 7,17¢ 5,26° 4,30° 3,02% 7,80¢ 5,73° 4,68° 3,692
10 7,19¢ 5,38° 4,37° 3,09° 7,80¢ 5,88° 4,77° 3,79%
11 7,21¢ 5,59° 4,40° 3,16° 7,81¢ 5,95° 4,86° 3,892
12 7,21¢ 5,77 451° 3,27° 7,82¢ 6,02° 4,95° 3,96
13 7,21¢ 5,91° 4,69° 3,36° 7,83¢ 6,13° 5,03 4,042
14 7,22¢ 6,04° 4,82° 3,47° 7,83¢ 6,24° 5,12° 4,11
15 7,22¢ 6,17° 4,91° 3,56° 7,84¢ 6,34° 5,20 4,18
16 7,22¢ 6,29° 5,02° 3,64 7,85¢ 6,41° 5,29 4,25°
17 7,23¢ 6,39° 5,11° 3,73 7,87¢ 6,52° 5,36" 4,312
18 7,26¢ 6,41° 5,20° 3,81° 7,87¢ 6,65° 5,62" 4,37
19 7,27¢ 6,44° 5,27° 3,88? 7,88¢ 6,76° 5,73 4,50
20 7,29¢ 6,48° 5,34° 3,95°% 7,891 6,85° 5,82° 4,57
21 7,30¢ 6,56° 5,42° 4,02° 7,90¢ 6,94° 5,87° 4,69%

a, b, ¢, d : Her bir ¢gizelgede aym satir igerisinde farkli harfler i¢eren ortalamalar birbirinden istatistiksel olarak farklidir (p<0,05)
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Logaritma doniisiimii uygulanan kiif sayim sonuglar iizerinde faktoriyel tesadiif
parselleri deneme planina gore yapilan varyans analizi sonuglarina gore (EK 1.) Sicaklik,
Stire ve Sicaklik * Siire interaksiyon etkisi istatistiksel olarak 6nemli bulunmustur

(p<0,05).

Cizelge 4.4.°de 28°C’de ve 37°C’de kirmizi biber érneklerinin etanol miktarina
bagli Duncan Testi sonuglar1 goriilmektedir. Her iki sicaklikta da etanoliin kirmizi biber
orneklerindeki kiif miktarlar1 {izerinde etkili ve istatistiki olarak 6nemli oldugu (p<0,05)
tespit edilmistir. Buna gore etanol miktarinin artirllmasinin kirmizi biber orneklerinde

bulunan kiif miktarinin azalmasina neden oldugu saptanmaistir.
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Cizelge 4.5. Kirmiz1 biber orneklerinin sicakliga bagli Duncan Testi sonuglari

T (°C) 28 37
Siire Kontrol e%ar:clJl efar:clJl efar:clJl Kontrol e%arr?(l)l efar:tl)l efar:tl)l
1 4,65° 3,71 3,41° 2,35 5,10 3,94° 3,68" 2,70°
2 5,53 3,95° 3,60° 2,50° 5,99 4,16 3,85 2,83°
3 6,30° 4,13 3,75° 2,61° 6,88" 4,35 3,98 2,94°
4 6,81% 4,29° 3,85 2,70° 7,36" 4,83° 4,10 3,04°
5 6,95 4,42° 3,94° 2,83 7,69 5,04 4,21° 3,15
6 7,03 4,61° 4,02 2,89° 7,72° 5,24° 4,29 3.27°
7 7,10 4,89° 4,11° 2,91° 7,74° 5,37° 4,37° 3,41°
8 7,13 5,11 4,21 2,98 7,79° 5,59" 4,57° 3,57
9 7,17 5,26 4,30 3,02 7,80° 5,73 4,68 3,69
10 7,19° 5,38 4,37 3,09° 7,80° 5,88" 4,77° 3,79
11 7,21° 5,59 4,40° 3,16 7,81° 5,95 4,86" 3,89
12 7,21° 5,77 4,51° 3,27° 7,82° 6,02 4,95 3,96"
13 7,21° 5,91 4,69° 3,36 7,83 6,13 5,03 4,04°
14 7,22° 6,04° 4,82° 347° 7,83 6,24 5,12 4,11°
15 7,22 6,17 4,91° 3,56 7,84° 6,34 5,20 4,18
16 7,22° 6,29° 5,02° 3,64° 7,85 6,41° 5,29 4,25
17 7,23 6,39 5,11 3,73 7,87° 6,52 5,36" 4,31°
18 7,26 6,41 5,20° 3,81° 7,87 6,65 5,62" 4,37°
19 7,27 6,44° 5,27 3,88° 7,88" 6,76 5,73 4,50
20 7,29% 6,48 5,34 3,95 7,89° 6,85 5,82" 4,57°
21 7,30 6,56 5,42° 4,022 7,90° 6,94° 5,87° 4,69

a, b : 28 °C ve 37 °C tablolarinda farkli harfler igeren ortalamalar birbirinden istatistiksel olarak farkhdir (p<0,05) 28 °C ve 37 °C
tablolarinda farkl harfler i¢eren ortalamalar birbirinden istatistiksel olarak farkl degildir (p<0,05)
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Logaritma donilisiimii uygulanan kiif sayim sonugclar1 iizerinde faktoriyel tesadiif
parselleri deneme planma gore yapilan varyans analizi sonuglarina gore (EK 1.) Siire,
Etanol Muamelesi ve Siire * Etanol Muamelesi interaksiyon etkisi istatistiksel olarak

onemli bulunmustur (p<0,05).

Cizelge 4.5.°de kirmizi biber &rneklerinin sicakliga bagli Duncan Testi sonuglari
verilmistir. Buna gore kiif miktarlar1 iizerine sicakligin etkisinin, 1. giin sonunda kontrol
grubu biber 6rnekleri, Iml ve 3 ml etanol enjekte edilen biber 6rneklerinde istatistiki olarak
onemli oldugu (p<0,05), 5 ml etanol enjekte edilen biber 6rneklerinde ise 6nemsiz oldugu
(p>0,05) gortilmistiir. 1. giin disindaki tiim giinlerde kontrol grubu biber 6rnekleri ile 1ml,
3ml ve 5ml etanol enjekte edilen biber 6rneklerinde ki kiif miktarlarinin iizerine sicakligin

etkisinin 6nemli oldugu (p<0,05) saptanmistir.

Ayrica varyans analizi sonuglarma gore (EK 1.) Sire * Sicaklik * Etanol

Muamelesi interaksiyon etkisi istatistikssel olarak anlaml: bulunmustur (p<0,05).

4.3. Tartisma

Etanol, gidalar iizerinde mikrobiyal aktiviteyi dnleyici potansiyele sahip oldugu i¢in
yaygin olarak kullanilan bir bilesendir. Etanol buharinin ve sivi etanole daldirma
yonteminin seftali, sofralik iiziim ve turunggillerin hasat sonrast bozulmalarin1 kontrol
altina almakta kullanildigr bilinmektedir (Karabulut ve ark., 2004). Kahramanmaras
yoresinin geleneksel iiriinii olan kirmizi biberde goriilen en biiyiik sorun olan kif gelisimi
ve aflatoksin sentezinin 6zellikle hasat sonrasi siiregte kontrol altina alinabilmesi agisindan
farklt bir uygulama olan etanol muamelesi ile yapilan caligmalar sonrasi, etanoliin bu
uriinde kiif gelisimini azaltict etkiye sahip oldugu fakat kiiflerin tamamini inhibe

edemedigi tespit edilmistir.

Dao ve Dantigny (2011), gida kalitesi ve ekonomisi lizerinde kiif kaynakl
bozulmalarin etkisini inceledigi ¢alismada, etanoliin meyvelerin ¢iirtimelerinin kontrolii ve
raf Omriiniin uzatilmas: agisindan 6nemli bir uygulama oldugunu belirtmislerdir. Kif
sayimmlart sonucunda elde edilen degerlere gore etanoliin taze Kahramanmaras biberindeki
kiif gelisimi tlizerine sinirlayict bir etki olugturdugu, etanol miktarinin artmasiyla bu etkinin
daha da belirgin hale geldigi gozlemlenmistir. Kiiflerin etanole karsi gostermis oldugu
hassasiyetin kirmizi biberde kalite ve depolama siiresi agisindan ©Onemli oldugu

diistiniilmektedir.
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Coksoyler (1999), tim ve agilmis sekildeki kirmizi biberlerde ipe dizerek havada
asma, toprak ve betona sererek kurutma iglemlerinin fungal gelisim ve aflatoksin olusumu
lizerine etkisini inceledigi calismada; kirmizi biberlerin dis yiizeylerinde higbir fungus
kolonisi olusmadigini, biberlerin i¢ boslugunun ve i¢ yiizeyinin fungal kanalizasyon igin
uygun bir ortam oldugunu, zedelenme olay1r ve daha Onceden iiriinlere enjekte edilen
Aspergillus sporlarinin koloni gelisimini artirdigint tespit etmistir. Bu bilgiden yola
cikilarak kiif miktarlarinin stirekli olarak  artis gOstermesinde, etanoliin kaynama
noktasinin suya gore daha diisiik olmas1 (78,4°C), bundan dolay1 daha ¢abuk buharlasmasi
nedeniyle, kiifler lizerindeki etkisinin zamanla yok olmasi ve kiif gelisimi i¢in kirmizi
biber 6rneklerinin tekrardan uygun bir ortam olusturmasinin etkili oldugu diistintilmiistiir.
Kirmizi biber Orneklerinde etanol miktar1 olarak sadece 5 ml’lik miktarin i¢ hacmi
doldurmaya yakin bir miktar oldugu, diger etanol gruplarmin biberlerin i¢ hacminin
tamamina temas etmedigi ve kif gelisiminin bu temas olmayan noktalarda olustugu

sanilmaktadir.

Her iki sicaklikta kiif miktarlar1 artis hizlarinin benzer olmasma karsin kiif
miktarlarinda ayn1 gruplar arasinda aym giin degerleri i¢in O6nemli farkliliklar
bulunmaktadir. Ornegin 28°C’de 7. Giin sonunda kontrol grubu biber &rnekleri, 1 ml etanol
enjekte edilen biber ornekleri, 3 ml etanol enjekte edilen biber 6rnekleri ve 5 ml etanol
enjekte edilen biber Orneklerinde ki kiif miktarlar1 sirasiyla 1,25x10’ kob/g, 7,73x10*
kob/g, 1,30 x10* kob/g ve 8,18 x10? kob/g iken, 37 °C’de 7. giin sonunda bu degerler
sirastyla 5,50x10" kob/g, 2,35x10° kob/g, 2,37 x10* kob/g ve 2,59x10° kob/g olarak tespit
edilmistir. Aspergillus tiirii kiiflerin optimum gelisme sicakligi 35-38°C arasinda oldugu
halde en fazla toksin konsantrasyonuna 25-30°C araliginda ulasirlar. (Halkman, 2013).
37°C’de ki kiif miktarlarmin 28°C’de aym grupta ve aym giin degerlerindeki kiif
miktarlarina gére tamaminda daha yiiksek olusunun, A. flavus kiiflerinin optimum iireme
sicakligr degerlerine yakin oldugundan kaynaklandigi diistiniilmektedir. Her ne kadar bu
calismada 28°C’de ki kiif gelisimi 37°C’de kiif gelisimine oranla daha diisiik olarak
goziikse de 28°C’de Aspergillus cinslerinin optimum toksin olusturdugu dikkate

alindiginda bu sicaklik degerinde ki kiif gelisimi de 6nem arz etmektedir.

Siv1 olarak kirmizi biber drneklerine enjekte edilen etanoliin, iirlinlerin kuruma
hizinin olduk¢a yavas olmasina sebep oldugu, buna karsin {iriinlerin kontrol gruplarina
kiyasla daha taze kalmasma yardimci oldugu gozlemlenmistir. Ozellikle kontrol grubu

biber Orneklerinde siireye bagli olarak siyahlanma ve bozulma goézlemlenmistir. Etanol
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enjekte edilen biber drneklerinde ki siyahlanma ve bozulmanin kontrol gruplarina kiyasla
oldukca az oldugu gorilmistiir. Ayrica etanol miktarininda bu olumsuzluklarin
azalmasinda etkili oldugu diisiiniilmektedir. Omnegin 5 ml etanol enjekte edilen
orneklerdeki bozulma ve siyahlanmalar 1 ml etanol enjekte edilen Grneklere gore daha
azdir. Bu durumun etanoliin canli dokulardaki kiif iiremesi ve gelisimini, etanolstiz kirmizi
biber Orneklerine nazaran azalttifindan ve kiif sayisinin normal degerlerin altinda
kalmasindan kaynaklandig1 sanilmaktadir. Kiiflerin bu inhibitore kars1 gosterdigi duyarlilik

neticesinde biber 6rneklerinin bozulmasi gegikmistir.

Etanol enjekte edildikten sonra ekim igin kesilerek i¢i agilan kirmizi biber 6rnekleri
igerisindeki etanol miktarinin sicaklik ve siireninde etkisiyle siirekli bir azalma egilimde
oldugu goriilmiistiir. Buna karsin etanol enjekte edilen kirmizi biber 6rneklerinin kuruma
oraninda kontrol grubu kirmizi biber 6rneklerine gore gozle goriiliir nitelikte bir azalma
oldugu belirlenmistir. Zamaninda etkisiyle biberlerin yapisinin bozulmasi ve ¢iirtimelerin
gerceklesmesi nedeniyle {irlin etinde goriilen deformasyon noktalarindan etanoliin
buharlastigi diistiniilmektedir. Her ne kadar kirmizi biber 6rneklerine enjekte edilen etanol
zamanla buharlagsada kurumaya etki edecek diizeyde biber igerisinde kalmasinin kuruma
icin olumsuz bir ortam olusturdugu tahmin edilmektedir. Ayrica etanol miktar1 azalan
orneklerdeki kiif gelisiminin siirekli olarak artmasinda, etanoliin miktar ve hacim
yoniinden siirekli azalmasinin etkili oldugu ve bu iki parametre arasinda bir ters oranti

olustugu diisiiniilmektedir.
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5. SONUC VE ONERILER

Bu calismada Kahramanmaras yoresinde yetistirilen taze kirmizi biber
meyvelerindeki kiif gelisimi tizerine farkli sicakliklarda ve farkli miktarlarda uygulanan
etanoliin etkisi arastirilmistir. Daha once gesitli gida iiriinlerindeki kiif gelisimi tizerine
etkisinin arastirildigi etanoliin, kirmizi biberdeki kiif gelisimi iizerine de sinirlayict bir etki
olusturacag: disiiniilerek o6zellikle depolama siirecinde bu sorun i¢in bir alternatif

olusturmasi amaclanmistir.

21 gilin boyunca yapilan kiif sayimlar1 sonucunda 2 sicaklik degerinde de kiif
gelisim hizlar birbirine benzerlik gdsterirken, 37°C’de ki etanol enjekte edilmeyen kontrol
grubu, 1 ml, 3 ml ve 5 ml etanol enjekte edilen biber drneklerinde ki kiif miktarlarinin ayni

giinler i¢in 28°C’de ki ayn1 gruplara kiyasla daha fazla oldugu saptanmustir.

Farkli oranlarda etanol enjekte edilen biber Orneklerinin hi¢ birisinde kiif
gelisiminin tamamen Onlenemedigi fakat kiif gelisimi {izerine etanoliin sinirlayici bir etken
oldugu saptanmustir. Etanol miktarindaki artisin kiif gelisimindeki azalmayla arasinda ters
bir orant1 oldugu belirlenmis, kiif sayim1 yapilan biber 6rneklerinde en az miktarda kiif
bulunan 6rneklerin her iki sicaklikta da 5 ml etanol enjekte edilen gruplar oldugu tespit

edilmistir.

Bu sonuglardan yola ¢ikarak gida iiriinlerinde ki bozulmalarda en biiylik sorunu
teskil eden kiifler iizerine; etkisi daha O6nce yapilan ¢aligmalarda da tespit edilen etanoliin,
kullanim sekli de goz oniinde bulundurularak uygulanmasi 6zellikle depolama siirecinde
bir kazanim olusturabilir. Meyve ve sebzelerin ¢abuk bozulabilir nitelikte gidalar olmasi ve
bu sebeple depolama siiresi noktasinda karsilasilan olumsuzluklar agisindan etanol ve

tiirevi inhibitorlerin kullanimina yayginlik kazandirmak gerekmektedir.

Taze olarak ve baharata islenerek tiiketilebilen kirmiz1 biberde ki kiif ve buna bagl
aflatoksin sorununun ¢oziimlenmesi Ozellikle insan sagligi agisindan oldukc¢a 6nem arz
etmektedir. Hasat 6ncesi baslayip 6zellikle hasat sonrasi kurutma ve depolama asamasinda
yogun olarak gergeklesen kiif kontaminasyonunun daha az diizeylerde seyredebilmesi;
tiretimdeki iyi tarim uygulamalarimin dogru bir sekilde yliriitiilmesi, hasat ve sonrasi
uygulanacak proseslerde bilingli yaklasimlarin yani sira alternatif onleyicilerin bu iiriin
tizerinde etkilerinin arastirilmasi ile miimkiin olabilir. Bu bakimdan kiif kontaminasyonu

ve kiif gelisiminin 6nlenmesine yonelik calismalarin farkli ve alternatif yontemlerle
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artirtlmas1 ve bu caligmalarin gelistirilmesi gida sanayii agisindan ihtiya¢ duyulan bir

zorunluluktur.
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EKLER

EK 1.Varyans Analizi Sonug¢lar:

Tests of Between-Subjects Effects
Dependent Variable:KUF_LOG

Type 11l Sum of Mean Partial Eta
Source Squares df Square F Sig. Squared
Corrected Model 808,085 167 4,839 13651,875 ,000 1,000
Intercept 9241,180 1 9241,180 26072296,083 ,000 1,000
SICAKLIK 17,612 1 17,612 49688,068 ,000 ,997
SURE 139,594 20 6,980 19691,906 ,000 1,000
MUAMELE 626,924 3 208,975 589583,427 ,000 1,000
SICAKLIK * SURE ,399 20 ,020 56,313 ,000 ,870
SICAKLIK * MUAMELE 1,224 3 ,408 1150,869 ,000 ,954
SURE * MUAMELE 21,587 60 ,360 1015,052 ,000 ,997
SICAKLIK * SURE * MUAMELE ,746 60 ,012 35,078 ,000 ,926
Error ,060 168 ,000
Total 10049,325 336
Corrected Total 808,144 335
a. R Squared = 1,000 (Adjusted R Squared = 1,000)
Tests of Between-Subjects Effects®
Dependent Variable:KUF LOG
Type 11l Sum of Partial Eta
Source Squares df Mean Square F Sig. Squared
Corrected Model 5,390% 3 1,797 442,020 ,000 ,997
Intercept 99,533 1 99,533 24486,631 ,000 1,000
MUAMELE 5,390 3 1,797 442,020 ,000 ,997
Error ,016 4 ,004
Total 104,939 8
Corrected Total 5,406 7
a. R Squared = ,997 (Adjusted R Squared =,995)
b. SICAKLIK =1, SURE=1
Tests of Between-Subjects Effects®
Dependent Variable:KUF_LOG
Type 111 Sum of Partial Eta
Source Squares df Mean Square F Sig. Squared
Corrected Model 9,447% 3 3,149 1588,112 ,000 ,999
Intercept 121,373 1 121,373 61210,041 ,000 1,000
MUAMELE 9,447 3 3,149 1588,112 ,000 ,999
Error ,008 4 ,002
Total 130,828 8
Corrected Total 9,455 7
a. R Squared =,999 (Adjusted R Squared =,999)
b. SICAKLIK =1, SURE =2
Tests of Between-Subjects Effects®
Dependent Variable:KUF_LOG
Type 111 Sum of
Source Squares df Mean Square F Sig. Partial Eta Squared
Corrected Model 14,302* 3 4,767 3463,815 ,000 1,000
Intercept 140,966 1 140,966 102418,891 ,000 1,000
MUAMELE 14,302 3 4,767 3463,815 ,000 1,000
Error ,006 4 ,001
Total 155,274 8
Corrected Total 14,308 7

a. R Squared = 1,000 (Adjusted R Squared =,999)

b. SICAKLIK = 1, SURE =3
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Tests of Between-Subjects Effects®
Dependent Variable:KUF LOG

Type 11l Sum of
Source Squares df Mean Square F Sig. Partial Eta Squared
Corrected Model 18,045° 3 6,015 7098,761 ,000 1,000
Intercept 155,670 1 155,670 183717,382 ,000 1,000
MUAMELE 18,045 3 6,015 7098,761 ,000 1,000
Error ,003 4 ,001
Total 173,719 8
Corrected Total 18,048 7
a. R Squared = 1,000 (Adjusted R Squared = 1,000)
b. SICAKLIK = 1, SURE = 4
Tests of Between-Subjects Effects®
Dependent Variable:KUF LOG
Type 11l Sum of
Source Squares df Mean Square F Sig. Partial Eta Squared
Corrected Model 18,192° 3 6,064 13694,105 ,000 1,000
Intercept 164,578 1 164,578 371652,375 ,000 1,000
MUAMELE 18,192 3 6,064 13694,105 ,000 1,000
Error ,002 4 ,000
Total 182,772 8
Corrected Total 18,194 7
a. R Squared = 1,000 (Adjusted R Squared = 1,000)
b. SICAKLIK =1, SURE =5
Tests of Between-Subjects Effects®
Dependent Variable:KUF LOG
Type 11l Sum of
Source Squares df Mean Square F Sig. Partial Eta Squared
Corrected Model 18,376° 3 6,125 15203,933 ,000 1,000
Intercept 172,128 1 172,128 427249,835 ,000 1,000
MUAMELE 18,376 3 6,125 15203,933 ,000 1,000
Error ,002 4 ,000
Total 190,505 8
Corrected Total 18,377 7
a. R Squared = 1,000 (Adjusted R Squared = 1,000)
b. SICAKLIK =1, SURE = 6
Tests of Between-Subjects Effects®
Dependent Variable:KUF LOG
Type 111 Sum of
Source Squares df Mean Square F Sig. Partial Eta Squared
Corrected Model 18,6387 3 6,213 5210,613 ,000 1,000
Intercept 180,640 1 180,640 151505,387 ,000 1,000
MUAMELE 18,638 3 6,213 5210,613 ,000 1,000
Error ,005 4 ,001
Total 199,283 8
Corrected Total 18,643 7
a. R Squared = 1,000 (Adjusted R Squared = 1,000)
b. SICAKLIK =1, SURE = 7
Tests of Between-Subjects Effects®
Dependent Variable:KUF LOG
Type 11l Sum of
Source Squares df Mean Square F Sig. Partial Eta Squared
Corrected Model 18,395° 3 6,132 27775,319 ,000 1,000
Intercept 188,725 1 188,725 854908,421 ,000 1,000
MUAMELE 18,395 3 6,132 27775,319 ,000 1,000
Error ,001 4 ,000
Total 207,120 8
Corrected Total 18,395 7

a. R Squared = 1,000 (Adjusted R Squared = 1,000)
b. SICAKLIK =1, SURE = 8
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Tests of Between-Subjects Effects®
Dependent Variable:KUF LOG

Type 111 Sum of Partial Eta
Source Squares df Mean Square F Sig. Squared
Corrected Model 18,379° 3 6,126 33131,528 ,000 1,000
Intercept 194,987 1 194,987 1054475,420 ,000 1,000
MUAMELE 18,379 3 6,126 33131,528 ,000 1,000
Error 001 4 ,000
Total 213,367 8
Corrected Total 18,380 7
a. R Squared = 1,000 (Adjusted R Squared = 1,000)
b. SICAKLIK =1, SURE =9
Tests of Between-Subjects Effects®
Dependent Variable:KUF LOG

Type 111 Sum of Partial Eta
Source Squares df Mean Square F Sig. Squared
Corrected Model 18,012° 3 6,004 45697,913 ,000 1,000
Intercept 200,750 1 200,750 1527932,226 ,000 1,000
MUAMELE 18,012 3 6,004 45697,913 ,000 1,000
Error 001 4 ,000
Total 218,762 8
Corrected Total 18,013 7
a. R Squared = 1,000 (Adjusted R Squared = 1,000)
b. SICAKLIK =1, SURE =10
Tests of Between-Subjects Effects®
Dependent Variable:KUF LOG

Type 11l Sum of
Source Squares df Mean Square F Sig. Partial Eta Squared
Corrected Model 17,847° 3 5,949 13247,311 ,000 1,000
Intercept 207,205 1 207,205 461411,663 ,000 1,000
MUAMELE 17,847 3 5,949 13247,311 ,000 1,000
Error ,002 4 ,000
Total 225,053 8
Corrected Total 17,849 7
a. R Squared = 1,000 (Adjusted R Squared = 1,000)
b. SICAKLIK =1, SURE = 11
Tests of Between-Subjects Effects”
Dependent Variable:KUF_LOG

Type 111 Sum of Partial Eta
Source Squares df Mean Square F Sig. Squared
Corrected Model 17,1312 3 5,710 65425,262 ,000 1,000
Intercept 215,434 1 215,434 2468371,149 ,000 1,000
MUAMELE 17,131 3 5,710 65425,262 ,000 1,000
Error ,000 4 8,728E-5
Total 232,565 8
Corrected Total 17,131 7
a. R Squared = 1,000 (Adjusted R Squared = 1,000)
b. SICAKLIK =1, SURE =12
Tests of Between-Subjects Effects®
Dependent Variable:KUF LOG

Type 111 Sum of Partial Eta
Source Squares df Mean Square F Sig. Squared
Corrected Model 16,347° 3 5,449 31343,931 ,000 1,000
Intercept 224,201 1 224,201 1289696,103 ,000 1,000
MUAMELE 16,347 3 5,449 31343,931 ,000 1,000
Error ,001 4 ,000
Total 240,548 8
Corrected Total 16,347 7

a. R Squared = 1,000 (Adjusted R Squared = 1,000)

b. SICAKLIK =1, SURE = 13
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Tests of Between-Subjects Effects®
Dependent Variable:KUF LOG

Type 111 Sum of Partial Eta
Source Squares df Mean Square F Sig. Squared
Corrected Model 15,576° 3 5,192 153166,458 ,000 1,000
Intercept 232,292 1 232,292 6852513,631 ,000 1,000
MUAMELE 15,576 3 5,192 153166,458 ,000 1,000
Error ,000 4 3,390E-5
Total 247,868 8
Corrected Total 15,577 7
a. R Squared = 1,000 (Adjusted R Squared = 1,000)
b. SICAKLIK =1, SURE = 14
Tests of Between-Subjects Effects®
Dependent Variable:KUF LOG

Type 111 Sum of Partial Eta
Source Squares df Mean Square F Sig. Squared
Corrected Model 15,0867 3 5,029 198979,072 ,000 1,000
Intercept 238,928 1 238,928 9454018,768 ,000 1,000
MUAMELE 15,086 3 5,029 198979,072 ,000 1,000
Error ,000 4 2,527E-5
Total 254,014 8
Corrected Total 15,086 7
a. R Squared = 1,000 (Adjusted R Squared = 1,000)
b. SICAKLIK =1, SURE = 15
Tests of Between-Subjects Effects®
Dependent Variable:KUF LOG

Type 111 Sum of Partial Eta
Source Squares df Mean Square F Sig. Squared
Corrected Model 14,542° 3 4,847 101834,503 ,000 1,000
Intercept 245,913 1 245,913 5166270,624 ,000 1,000
MUAMELE 14,542 3 4,847 101834,503 ,000 1,000
Error ,000 4 4,760E-5
Total 260,455 8
Corrected Total 14,542 7
a. R Squared = 1,000 (Adjusted R Squared = 1,000)
b. SICAKLIK =1, SURE = 16
Tests of Between-Subjects Effects”
Dependent Variable:KUF_LOG

Type 111 Sum of Partial Eta
Source Squares df Mean Square F Sig. Squared
Corrected Model 14,008° 3 4,669 305787,418 ,000 1,000
Intercept 252,160 1 252,160 16513217,799 ,000 1,000
MUAMELE 14,008 3 4,669 305787,418 ,000 1,000
Error 6,108E-5 4 1,527E-5
Total 266,168 8
Corrected Total 14,008 7
a. R Squared = 1,000 (Adjusted R Squared = 1,000)
b. SICAKLIK =1, SURE =17
Tests of Between-Subjects Effects”
Dependent Variable:KUF_LOG

Type 111 Sum of Partial Eta
Source Squares df Mean Square F Sig. Squared
Corrected Model 13,5007 3 4,500 91935,931 ,000 1,000
Intercept 257,191 1 257,191 5254477,825 ,000 1,000
MUAMELE 13,500 3 4,500 91935,931 ,000 1,000
Error ,000 4 4,895E-5
Total 270,691 8
Corrected Total 13,500 7

a. R Squared = 1,000 (Adjusted R Squared = 1,000)

b. SICAKLIK =1, SURE =18
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Tests of Between-Subjects Effects®
Dependent Variable:KUF LOG

Type 111 Sum of Partial Eta
Source Squares df Mean Square F Sig. Squared
Corrected Model 13,0457 3 4,348 137898,656 ,000 1,000
Intercept 261,450 1 261,450 8291067,497 ,000 1,000
MUAMELE 13,045 3 4,348 137898,656 ,000 1,000
Error ,000 4 3,153E-5
Total 274,495 8
Corrected Total 13,046 7
a. R Squared = 1,000 (Adjusted R Squared = 1,000)
b. SICAKLIK =1, SURE =19
Tests of Between-Subjects Effects®
Dependent Variable:KUF LOG

Type 111 Sum of Partial Eta
Source Squares df Mean Square F Sig. Squared
Corrected Model 12,640° 3 4,213 142417,686 ,000 1,000
Intercept 266,161 1 266,161 8997009,045 ,000 1,000
MUAMELE 12,640 3 4,213 142417,686 ,000 1,000
Error ,000 4 2,958E-5
Total 278,801 8
Corrected Total 12,640 7
a. R Squared = 1,000 (Adjusted R Squared = 1,000)
b. SICAKLIK =1, SURE = 20
Tests of Between-Subjects Effects®
Dependent Variable:KUF LOG

Type 111 Sum of Partial Eta
Source Squares df Mean Square F Sig. Squared
Corrected Model 12,278% 3 4,093 178367,091 ,000 1,000
Intercept 271,369 1 271,369 11826562,470 ,000 1,000
MUAMELE 12,278 3 4,093 178367,091 ,000 1,000
Error 9,178E-5 4 2,295E-5
Total 283,647 8
Corrected Total 12,278 7
a. R Squared = 1,000 (Adjusted R Squared = 1,000)
b. SICAKLIK =1, SURE =21
Tests of Between-Subjects Effects”
Dependent Variable:KUF_LOG

Type 111 Sum of
Source Squares df Mean Square F Sig. Partial Eta Squared
Corrected Model 5,864° 3 1,955 2468,333 ,000 ,999
Intercept 118,793 1 118,793 150000,271 ,000 1,000
MUAMELE 5,864 3 1,955 2468,333 ,000 ,999
Error ,003 4 ,001
Total 124,661 8
Corrected Total 5,868 7
a. R Squared =,999 (Adjusted R Squared =,999)
b. SICAKLIK = 2, SURE = 1
Tests of Between-Subjects Effects”
Dependent Variable:KUF_LOG

Type 111 Sum of Partial Eta
Source Squares df Mean Square F Sig. Squared
Corrected Model 10,399° 3 3,466 8089,071 ,000 1,000
Intercept 141,609 1 141,609 330447,861 ,000 1,000
MUAMELE 10,399 3 3,466 8089,071 ,000 1,000
Error ,002 4 ,000
Total 152,010 8
Corrected Total 10,401 7

a. R Squared = 1,000 (Adjusted R Squared = 1,000)
b. SICAKLIK =2, SURE =2
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Tests of Between-Subjects Effects®
Dependent Variable:KUF LOG

Type 111 Sum of Partial Eta
Source Squares df Mean Square F Sig. Squared
Corrected Model 16,769 3 5,590 17151,083 ,000 1,000
Intercept 164,602 1 164,602 505052,003 ,000 1,000
MUAMELE 16,769 3 5,590 17151,083 ,000 1,000
Error ,001 4 ,000
Total 181,373 8
Corrected Total 16,770 7
a. R Squared = 1,000 (Adjusted R Squared = 1,000)
b. SICAKLIK =2, SURE =3
Tests of Between-Subjects Effects®
Dependent Variable:KUF LOG

Type 111 Sum of Partial Eta
Source Squares df Mean Square F Sig. Squared
Corrected Model 20,311* 3 6,770 9278,594 ,000 1,000
Intercept 186,726 1 186,726 255904,692 ,000 1,000
MUAMELE 20,311 3 6,770 9278,594 ,000 1,000
Error ,003 4 ,001
Total 207,040 8
Corrected Total 20,314 7
a. R Squared = 1,000 (Adjusted R Squared = 1,000)
b. SICAKLIK = 2, SURE = 4
Tests of Between-Subjects Effects®
Dependent Variable:KUF LOG

Type 111 Sum of Partial Eta
Source Squares df Mean Square F Sig. Squared
Corrected Model 22,556° 3 7,519 69003,133 ,000 1,000
Intercept 201,618 1 201,618 1850384,731 ,000 1,000
MUAMELE 22,556 3 7,519 69003,133 ,000 1,000
Error ,000 4 ,000
Total 224,174 8
Corrected Total 22,556 7
a. R Squared = 1,000 (Adjusted R Squared = 1,000)
b. SICAKLIK =2, SURE =5
Tests of Between-Subjects Effects®
Dependent Variable:KUF LOG

Type 111 Sum of
Source Squares df Mean Square F Sig. Partial Eta Squared
Corrected Model 21,778% 3 7,259 81639,707 ,000 1,000
Intercept 210,588 1 210,588 2368269,637 ,000 1,000
MUAMELE 21,778 3 7,259 81639,707 ,000 1,000
Error ,000 4 8,892E-5
Total 232,367 8
Corrected Total 21,779 7
a. R Squared = 1,000 (Adjusted R Squared = 1,000)
b. SICAKLIK =2, SURE = 6
Tests of Between-Subjects Effects®
Dependent Variable:KUF LOG

Type 111 Sum of
Source Squares df Mean Square F Sig. Partial Eta Squared
Corrected Model 20,709* 3 6,903 185081,921 ,000 1,000
Intercept 218,405 1 218,405 5855956,798 ,000 1,000
MUAMELE 20,709 3 6,903 185081,921 ,000 1,000
Error ,000 4 3,730E-5
Total 239,113 8
Corrected Total 20,709 7

a. R Squared = 1,000 (Adjusted R Squared = 1,000)
b. SICAKLIK =2, SURE = 7
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Tests of Between-Subjects Effects®
Dependent Variable:KUF LOG

Type 111 Sum of
Source Squares df Mean Square F Sig. Partial Eta Squared
Corrected Model 19,587° 3 6,529 73841,622 ,000 1,000
Intercept 231,271 1 231,271 2615633,291 ,000 1,000
MUAMELE 19,587 3 6,529 73841,622 ,000 1,000
Error ,000 4 8,842E-5
Total 250,858 8
Corrected Total 19,587 7
a. R Squared = 1,000 (Adjusted R Squared = 1,000)
b. SICAKLIK = 2, SURE =8
Tests of Between-Subjects Effects®
Dependent Variable:KUF LOG

Type 111 Sum of
Source Squares df Mean Square F Sig. Partial Eta Squared
Corrected Model 18,583% 3 6,194 143128,458 ,000 1,000
Intercept 239,722 1 239,722 5539144,246 ,000 1,000
MUAMELE 18,583 3 6,194 143128,458 ,000 1,000
Error ,000 4 4,328E-5
Total 258,305 8
Corrected Total 18,583 7
a. R Squared = 1,000 (Adjusted R Squared = 1,000)
b. SICAKLIK =2, SURE =9
Tests of Between-Subjects Effects®
Dependent Variable:KUF LOG

Type 111 Sum of
Source Squares df Mean Square F Sig. Partial Eta Squared
Corrected Model 17,780% 3 5,927 310076,675 ,000 1,000
Intercept 247,241 1 247,241 12935194,071 ,000 1,000
MUAMELE 17,780 3 5,927 310076,675 ,000 1,000
Error 7,646E-5 4 1,911E-5
Total 265,021 8
Corrected Total 17,780 7
a. R Squared = 1,000 (Adjusted R Squared = 1,000)
b. SICAKLIK =2, SURE = 10
Tests of Between-Subjects Effects®
Dependent Variable:KUF LOG

Type 111 Sum of
Source Squares df Mean Square F Sig. Partial Eta Squared
Corrected Model 16,964° 3 5,655 200972,453 ,000 1,000
Intercept 253,288 1 253,288 9002004,203 ,000 1,000
MUAMELE 16,964 3 5,655 200972,453 ,000 1,000
Error ,000 4 2,814E-5
Total 270,253 8
Corrected Total 16,964 7
a. R Squared = 1,000 (Adjusted R Squared = 1,000)
b. SICAKLIK = 2, SURE = 11
Tests of Between-Subjects Effects®
Dependent Variable:KUF LOG

Type 111 Sum of
Source Squares df Mean Square F Sig. Partial Eta Squared
Corrected Model 16,341° 3 5,447 219816,772 ,000 1,000
Intercept 258,678 1 258,678 10439175,501 ,000 1,000
MUAMELE 16,341 3 5,447 219816,772 ,000 1,000
Error 9,912E-5 4 2,478E-5
Total 275,019 8
Corrected Total 16,341 7

a. R Squared = 1,000 (Adjusted R Squared = 1,000)

b. SICAKLIK =2, SURE = 12
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Tests of Between-Subjects Effects®
Dependent Variable:KUF_LOG

Type 111 Sum of
Source Squares df Mean Square F Sig. Partial Eta Squared
Corrected Model 15,771° 3 5,257 92517,695 ,000 1,000
Intercept 265,087 1 265,087 4665381,174 ,000 1,000
MUAMELE 15,771 3 5,257 92517,695 ,000 1,000
Error ,000 4 5,682E-5
Total 280,858 8
Corrected Total 15,771 7
a. R Squared = 1,000 (Adjusted R Squared = 1,000)
b. SICAKLIK =2, SURE =13
Tests of Between-Subjects Effects®
Dependent Variable:KUF _LOG

Type 111 Sum of
Source Squares df Mean Square F Sig. Partial Eta Squared
Corrected Model 15,282° 3 5,094 219198,256 ,000 1,000
Intercept 271,426 1 271,426 11679543,895 ,000 1,000
MUAMELE 15,282 3 5,094 219198,256 ,000 1,000
Error 9,296E-5 4 2,324E-5
Total 286,709 8
Corrected Total 15,282 7
a. R Squared = 1,000 (Adjusted R Squared = 1,000)
b. SICAKLIK =2, SURE = 14
Tests of Between-Subjects Effects®
Dependent Variable:KUF LOG

Type 111 Sum of
Source Squares df Mean Square F Sig. Partial Eta Squared
Corrected Model 14,812° 3 4,937 239168,230 ,000 1,000
Intercept 277,551 1 277,551 13445227,058 ,000 1,000
MUAMELE 14,812 3 4,937 239168,230 ,000 1,000
Error 8,257E-5 4 2,064E-5
Total 292,363 8
Corrected Total 14,812 7
a. R Squared = 1,000 (Adjusted R Squared = 1,000)
b. SICAKLIK =2, SURE =15
Tests of Between-Subjects Effects”
Dependent Variable:KUF_LOG

Type 111 Sum of
Source Squares df Mean Square F Sig. Partial Eta Squared
Corrected Model 14,359° 3 4,786 140765,318 ,000 1,000
Intercept 283,271 1 283,271 8330908,927 ,000 1,000
MUAMELE 14,359 3 4,786 140765,318 ,000 1,000
Error ,000 4 3,400E-5
Total 297,631 8
Corrected Total 14,359 7
a. R Squared = 1,000 (Adjusted R Squared = 1,000)
b. SICAKLIK =2, SURE = 16
Tests of Between-Subjects Effects”
Dependent Variable:KUF _LOG

Type 111 Sum of
Source Squares df Mean Square F Sig. Partial Eta Squared
Corrected Model 14,039° 3 4,680 142192,909 ,000 1,000
Intercept 289,450 1 289,450 8795306,144 ,000 1,000
MUAMELE 14,039 3 4,680 142192,909 ,000 1,000
Error ,000 4 3,291E-5
Total 303,489 8
Corrected Total 14,039 7

a. R Squared = 1,000 (Adjusted R Squared = 1,000)

b. SICAKLIK =2, SURE = 17
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Tests of Between-Subjects Effects®
Dependent Variable:KUF LOG

Type 111 Sum of
Source Squares df Mean Square F Sig. Partial Eta Squared
Corrected Model 13,352° 3 4,451 122036,793 ,000 1,000
Intercept 300,388 1 300,388 8236668,593 ,000 1,000
MUAMELE 13,352 3 4,451 122036,793 ,000 1,000
Error ,000 4 3,647E-5
Total 313,740 8
Corrected Total 13,352 7
a. R Squared = 1,000 (Adjusted R Squared = 1,000)
b. SICAKLIK =2, SURE =18
Tests of Between-Subjects Effects®
Dependent Variable:KUF LOG

Type 111 Sum of
Source Squares df Mean Square F Sig. Partial Eta Squared
Corrected Model 12,480° 3 4,160 116275,005 ,000 1,000
Intercept 309,157 1 309,157 8640928,095 ,000 1,000
MUAMELE 12,480 3 4,160 116275,005 ,000 1,000
Error ,000 4 3,578E-5
Total 321,637 8
Corrected Total 12,480 7
a. R Squared = 1,000 (Adjusted R Squared = 1,000)
b. SICAKLIK =2, SURE = 19
Tests of Between-Subjects Effects®
Dependent Variable:KUF LOG

Type 111 Sum of
Source Squares df Mean Square F Sig. Partial Eta Squared
Corrected Model 12,094* 3 4,031 52031,353 ,000 1,000
Intercept 315,800 1 315,800 4076058,853 ,000 1,000
MUAMELE 12,094 3 4,031 52031,353 ,000 1,000
Error ,000 4 7,748E-5
Total 327,894 8
Corrected Total 12,094 7
a. R Squared = 1,000 (Adjusted R Squared = 1,000)
b. SICAKLIK =2, SURE = 20
Tests of Between-Subjects Effects®
Dependent Variable:KUF LOG

Type 111 Sum of
Source Squares df Mean Square F Sig. Partial Eta Squared
Corrected Model 11,4747 3 3,825 89607,816 ,000 1,000
Intercept 322,463 1 322,463 7555039,589 ,000 1,000
MUAMELE 11,474 3 3,825 89607,816 ,000 1,000
Error ,000 4 4,268E-5
Total 333,937 8
Corrected Total 11,474 7
a. R Squared = 1,000 (Adjusted R Squared = 1,000)
b. SICAKLIK =2, SURE = 21
Tests of Between-Subjects Effects”
Dependent Variable:KUF_LOG

Type 111 Sum of
Source Squares df Mean Square F Sig. Partial Eta Squared
Corrected Model 17,703 20 ,885 11505,588 ,000 1,000
Intercept 2016,837 1 2016,837 26215037,502 ,000 1,000
SURE 17,703 20 ,885 11505,588 ,000 1,000
Error ,002 21 7,693E-5
Total 2034,542 42
Corrected Total 17,705 41

a. R Squared = 1,000 (Adjusted R Squared = 1,000)

b. SICAKLIK =1, MUAMELE =1
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Tests of Between-Subjects Effects®
Dependent Variable:KUF LOG

Type 111 Sum of
Source Squares df Mean Square F Sig. Partial Eta Squared
Corrected Model 35,165 20 1,758 34514,693 ,000 1,000
Intercept 1233,552 1 1233,552 24214803,739 ,000 1,000
SURE 35,165 20 1,758 34514,693 ,000 1,000
Error ,001 21 5,094E-5
Total 1268,718 42
Corrected Total 35,166 41
a. R Squared = 1,000 (Adjusted R Squared = 1,000)
b. SICAKLIK =1, MUAMELE =2
Tests of Between-Subjects Effects®
Dependent Variable:KUF LOG

Type 11l Sum of
Source Squares df Mean Square F Sig. Partial Eta Squared
Corrected Model 14,877° 20 744 16879,785 ,000 1,000
Intercept 845,963 1 845,963 19197612,519 ,000 1,000
SURE 14,877 20 744 16879,785 ,000 1,000
Error ,001 21 4,407E-5
Total 860,840 42
Corrected Total 14,877 41
a. R Squared = 1,000 (Adjusted R Squared = 1,000)
b. SICAKLIK =1, MUAMELE =3
Tests of Between-Subjects Effects®
Dependent Variable:KUF LOG

Type 111 Sum of
Source Squares df Mean Square F Sig. Partial Eta Squared
Corrected Model 9,993* 20 ,500 240,448 ,000 ,996
Intercept 436,740 1 436,740 210183,428 ,000 1,000
SURE 9,993 20 ,500 240,448 ,000 ,996
Error ,044 21 ,002
Total 446,776 42
Corrected Total 10,036 41
a. R Squared = ,996 (Adjusted R Squared =,992)
b. SICAKLIK =1, MUAMELE =4
Tests of Between-Subjects Effects”
Dependent Variable:KUF_LOG

Type 111 Sum of
Source Squares df Mean Square F Sig. Partial Eta Squared
Corrected Model 20,3817 20 1,019 14759,982 ,000 1,000
Intercept 2384,757 1 2384,757 34541173,931 ,000 1,000
SURE 20,381 20 1,019 14759,982 ,000 1,000
Error ,001 21 6,904E-5
Total 2405,140 42
Corrected Total 20,382 41
a. R Squared = 1,000 (Adjusted R Squared = 1,000)
b. SICAKLIK = 2, MUAMELE =1
Tests of Between-Subjects Effects”
Dependent Variable:KUF_LOG

Type 111 Sum of
Source Squares df Mean Square F Sig. Partial Eta Squared
Corrected Model 31,897% 20 1,595 44625,227 ,000 1,000
Intercept 1392,946 1 1392,946 38976092,261 ,000 1,000
SURE 31,897 20 1,595 44625,227 ,000 1,000
Error ,001 21 3,574E-5
Total 1424,843 42
Corrected Total 31,897 41

a. R Squared = 1,000 (Adjusted R Squared = 1,000)

b. SICAKLIK = 2, MUAMELE =2
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Tests of Between-Subjects Effects®
Dependent Variable:KUF LOG

Type 11l Sum of
Source Squares df Mean Square F Sig. Partial Eta Squared
Corrected Model 17,576 20 ,879 47127,505 ,000 1,000
Intercept 978,314 1 978,314 52464477,378 ,000 1,000
SURE 17,576 20 ,879 47127,505 ,000 1,000
Error ,000 21 1,865E-5
Total 995,891 42
Corrected Total 17,576 41
a. R Squared = 1,000 (Adjusted R Squared = 1,000)
b. SICAKLIK =2, MUAMELE =3
Tests of Between-Subjects Effects®
Dependent Variable:KUF LOG
Type 11l Sum of
Source Squares df Mean Square F Sig. Partial Eta Squared
Corrected Model 14,735 20 737 1593,670 ,000 ,999
Intercept 597,831 1 597,831 1293205,881 ,000 1,000
SURE 14,735 20 737 1593,670 ,000 ,999
Error ,010 21 ,000
Total 612,576 42
Corrected Total 14,744 41
a. R Squared = ,999 (Adjusted R Squared =,999)
b. SICAKLIK = 2, MUAMELE =4
Independent Samples Test?
Levene's Test for Equality of Variances
F Sig.

KUF_LOG Equal variances assumed

Equal variances not assumed
Independent Samples Test?

t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference

KUF_LOG Equal variances assumed -48,168 2 ,000 -,4528988

Equal variances not assumed -48,168 1,244 ,005 -,4528988
Independent Samples Test?

t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper

KUF _LOG Equal variances assumed ,0094026 -,4933548 -,4124429

Equal variances not assumed ,0094026 -,5289844 -,3768132

a. SURE =1, MUAMELE =1

Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.
KUF _LOG Equal variances assumed 5,876E15 ,000
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF _LOG Equal variances assumed -25,472 2 ,002 -,2295548
Equal variances not assumed -25,472 1,620 ,004 -,2295548
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0090122 -,2683310 -,1907786
Equal variances not assumed ,0090122 -,2784922 -,1806174

a. SURE = 1, MUAMELE = 2
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Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.
KUF_LOG Equal variances assumed 9,947E15 ,000
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF_LOG Equal variances assumed -17,085 2 ,003 -,2732277
Equal variances not assumed -17,085 1,143 ,026 -,2732277
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0159923 -,3420370 -,2044185
Equal variances not assumed ,0159923 -,4251961 -,1212594

a. SURE =1, MUAMELE =3

Independent Samples Test?

Levene's Test for Equality of Variances

F Sig.

KUF_LOG Equal variances assumed 1,017E16 ,000

Equal variances not assumed
Independent Samples Test?

t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference

KUF_LOG Equal variances assumed -3,622 2 ,068 -,3490869

Equal variances not assumed -3,622 1,381 ,115 -,3490869
Independent Samples Test?

t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper

KUF_LOG Equal variances assumed ,0963747 -, 7637539 ,0655801

Equal variances not assumed ,0963747 -1,0041189 ,3059450

a. SURE =1, MUAMELE =4

Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.
KUF _LOG Equal variances assumed
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF_LOG Equal variances assumed -74,580 2 ,000 -,4574105
Equal variances not assumed -74,580 1,240 ,003 -,4574105
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0061332 -,4837995 -,4310215
Equal variances not assumed ,0061332 -,5073734 -,4074475

a. SURE = 2, MUAMELE = 1
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Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.
KUF_LOG Equal variances assumed 1,818E15 ,000
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF_LOG Equal variances assumed -79,522 2 ,000 -,2066110
Equal variances not assumed -79,522 1,672 ,001 -,2066110
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0025982 -,2177900 -,1954320
Equal variances not assumed ,0025982 -,2201773 -,1930447

a. SURE = 2, MUAMELE = 2

Independent Samples Test?

Levene's Test for Equality of Variances

F Sig.
KUF_LOG Equal variances assumed 4,337E15 ,000
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF_LOG Equal variances assumed -43,773 2 ,001 -,2508399
Equal variances not assumed -43,773 1,573 ,002 -,2508399
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0057305 -,2754961 -,2261838
Equal variances not assumed ,0057305 -,2831599 -,2185200

a. SURE =2, MUAMELE =3

Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.
KUF _LOG Equal variances assumed 7,572E15 ,000
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF _LOG Equal variances assumed -4,846 2 ,040 -,3338637
Equal variances not assumed -4,846 1,413 ,046 -,3338637
ndependent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF _LOG Equal variances assumed ,0688888 -,6302683 -,0374592
Equal variances not assumed ,0688888 -,7860976 ,1183701

a. SURE = 2, MUAMELE =4
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Independent Samples Test?

Levene's Test for Equality of Variances
F Sig.
KUF_LOG Equal variances assumed 8,081E15 ,000
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF_LOG Equal variances assumed -25,809 2 ,001 -,5769784
Equal variances not assumed -25,809 1,520 ,005 -,5769784
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0223559 -,6731682 -,4807886
Equal variances not assumed ,0223559 -,7089786 -,4449782

a. SURE =3, MUAMELE =1

Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.

KUF_LOG Equal variances assumed 2,607E15 ,000

Equal variances not assumed
Independent Samples Test?

t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference

KUF_LOG Equal variances assumed -125,368 2 ,000 -,2136567

Equal variances not assumed -125,368 1,656 ,000 -,2136567

Independent Samples Test?

t-test for Equality of Means

95% Confidence Interval of the Difference

Std. Error Difference Lower Upper
KUF _LOG Equal variances assumed ,0017042 -,2209895 -,2063240
Equal variances not assumed ,0017042 -,2226613 -,2046522

a. SURE = 3, MUAMELE = 2

Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.
KUF_LOG Equal variances assumed 3,117E14 ,000
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF_LOG Equal variances assumed -43,668 2 ,001 -,2364412
Equal variances not assumed -43,668 1,957 ,001 -,2364412
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF _LOG Equal variances assumed ,0054145 -,2597377 -,2131446
Equal variances not assumed ,0054145 -,2602311 -,2126512

a. SURE = 3, MUAMELE =3
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Independent Samples Test?

Levene's Test for Equality of Variances

F Sig.
KUF_LOG Equal variances assumed
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF_LOG Equal variances assumed -6,084 2 ,026 -,3261022
Equal variances not assumed -6,084 1,426 ,045 -,3261022
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0535961 -,5567075 -,0954969
Equal variances not assumed ,0535961 -,6732071 ,0210027

a. SURE = 3, MUAMELE = 4

Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.
KUF_LOG Equal variances assumed
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF_LOG Equal variances assumed -44,931 2 ,000 -,5511746
Equal variances not assumed -44,931 1,010 ,014 -,5511746
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF _LOG Equal variances assumed ,0122671 -,6039556 -,4983935
Equal variances not assumed ,0122671 -,7034857 -,3988634

a. SURE =4, MUAMELE = 1

Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.
KUF_LOG Equal variances assumed 1,940E16 ,000
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF_LOG Equal variances assumed -45,633 2 ,000 -,5376487
Equal variances not assumed -45,633 1,015 ,013 -,56376487
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0117820 -,5883427 -,4869547
Equal variances not assumed ,0117820 -,6823655 -,3929319

a. SURE =4, MUAMELE =2
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Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.

KUF_LOG Equal variances assumed

Equal variances not assumed
Independent Samples Test?

t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference

KUF_LOG Equal variances assumed -78,450 2 ,000 -,2521374

Equal variances not assumed -78,450 1,570 ,001 -,2521374

Independent Samples Test?

t-test for Equality of Means

95% Confidence Interval of the Difference

Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0032140 -,2659661 -,2383087
Equal variances not assumed ,0032140 -,2703071 -,2339676

a. SURE =4, MUAMELE =3

Independent Samples Test?

Levene's Test for Equality of Variances

F Sig.

KUF_LOG Equal variances assumed 1,704E14 ,000

Equal variances not assumed
Independent Samples Test?

t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference

KUF_LOG Equal variances assumed -6,347 2 ,024 -,3391048

Equal variances not assumed -6,347 1,988 ,024 -,3391048

Independent Samples Test?

t-test for Equality of Means

95% Confidence Interval of the Difference

Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0534264 -,5689801 -,1092295
Equal variances not assumed ,0534264 -,5702666 -,1079430

a. SURE = 4, MUAMELE =4

Independent Samples Test?

Levene's Test for Equality of Variances

F Sig.

KUF _LOG Equal variances assumed 1,157E14 ,000

Equal variances not assumed
Independent Samples Test?

t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference

KUF _LOG Equal variances assumed -122,659 2 ,000 -, 7371313

Equal variances not assumed -122,659 1,985 ,000 -,7371313

Independent Samples Test?

t-test for Equality of Means

95% Confidence Interval of the Difference

Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0060096 -,7629885 -,7112741
Equal variances not assumed ,0060096 -,7631798 -,7110829

a. SURE =5, MUAMELE =1

50




Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.

KUF_LOG Equal variances assumed 4,885E14 ,000

Equal variances not assumed
Independent Samples Test?

t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference

KUF_LOG Equal variances assumed -264,176 2 ,000 -,6200837

Equal variances not assumed -264,176 1,938 ,000 -,6200837

Independent Samples Test?

t-test for Equality of Means

95% Confidence Interval of the Difference

Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0023472 -,6301831 -,6099844
Equal variances not assumed ,0023472 -,6304982 -,6096693

a. SURE =5, MUAMELE =2

Independent Samples Test?

Levene's Test for Equality of Variances

F Sig.
KUF_LOG Equal variances assumed
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF_LOG Equal variances assumed -56,360 2 ,000 -,2645101
Equal variances not assumed -56,360 1,147 ,006 -,2645101
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0046932 -,2847033 -,2443170
Equal variances not assumed ,0046932 -,3087889 -,2202314

a. SURE =5, MUAMELE =3

Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.
KUF _LOG Equal variances assumed
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF _LOG Equal variances assumed -9,810 2 ,010 -,3163429
Equal variances not assumed -9,810 1,442 ,027 -,3163429
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF _LOG Equal variances assumed ,0322479 -,4550943 -,1775916
Equal variances not assumed ,0322479 -,5215951 -,1110908

a. SURE =5, MUAMELE =4
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Independent Samples Test?

Levene's Test for Equality of VVariances
F Sig.
KUF_LOG Equal variances assumed 1,026E13 ,000
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF_LOG Equal variances assumed -65,777 2 ,000 -,6878778
Equal variances not assumed -65,777 1,999 ,000 -,6878778
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0104578 -,7328740 -,6428816
Equal variances not assumed ,0104578 -,7329021 -,6428535

a. SURE = 6, MUAMELE = 1

Independent Samples Test?

Levene's Test for Equality of Variances

F Sig.

KUF_LOG Equal variances assumed

Equal variances not assumed

Independent Samples Test?

t-test for Equality of Means

t df Sig. (2-tailed) Mean Difference

KUF_LOG Equal variances assumed -63,078 2 ,000 -,6256426

Equal variances not assumed -63,078 1,112 ,007 -,6256426
Independent Samples Test?

t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper

KUF_LOG Equal variances assumed ,0099186 -,6683187 -,5829665

Equal variances not assumed ,0099186 -,7253356 -,5259495

a. SURE = 6, MUAMELE =2

Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.

KUF _LOG Equal variances assumed

Equal variances not assumed

Independent Samples Test?

t-test for Equality of Means

t df Sig. (2-tailed) Mean Difference

KUF _LOG Equal variances assumed -99,170 2 ,000 -,2718630

Equal variances not assumed -99,170 1,988 ,000 -,2718630
Independent Samples Test?

t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper

KUF_LOG Equal variances assumed ,0027414 -,2836583 -,2600678

Equal variances not assumed ,0027414 -,2837274 -,2599987

a. SURE = 6, MUAMELE =3
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Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.
KUF_LOG Equal variances assumed
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF_LOG Equal variances assumed -13,819 2 ,005 -,3830560
Equal variances not assumed -13,819 1,333 ,021 -,3830560
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0277188 -,5023204 -,2637917
Equal variances not assumed ,0277188 -,5824235 -,1836886

a. SURE = 6, MUAMELE =4

Independent Samples Test?

Levene's Test for Equality of Variances

F Sig.

KUF_LOG Equal variances assumed 1,754E16 ,000

Equal variances not assumed
Independent Samples Test?

t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference

KUF_LOG Equal variances assumed -164,086 2 ,000 -,6434407

Equal variances not assumed -164,086 1,373 ,001 -,6434407

Independent Samples Test?

t-test for Equality of Means

95% Confidence Interval of the Difference

Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0039214 -,6603130 -,6265684
Equal variances not assumed ,0039214 -,6703404 -,6165411

a. SURE =7, MUAMELE =1

Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.
KUF _LOG Equal variances assumed 3,177E16 ,000
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF _LOG Equal variances assumed -89,988 2 ,000 -,4839060
Equal variances not assumed -89,988 1,213 ,003 -,4839060
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF _LOG Equal variances assumed ,0053774 -,5070432 -,4607688
Equal variances not assumed ,0053774 -,5294807 -,4383314

a. SURE = 7, MUAMELE = 2
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Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.

KUF_LOG Equal variances assumed 5,283E15 ,000

Equal variances not assumed
Independent Samples Test?

t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference

KUF_LOG Equal variances assumed -150,683 2 ,000 -,2619904

Equal variances not assumed -150,683 1,549 ,000 -,2619904

Independent Samples Test?

t-test for Equality of Means

95% Confidence Interval of the Difference

Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0017387 -,2694714 -,2545095
Equal variances not assumed ,0017387 -,2719979 -,2519830

a. SURE =7, MUAMELE =3

Independent Samples Test?

Levene's Test for Equality of Variances

F Sig.
KUF_LOG Equal variances assumed 8,756E17 ,000
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF_LOG Equal variances assumed -10,248 2 ,009 -,5032674
Equal variances not assumed -10,248 1,049 ,056 -,5032674
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0491109 -,7145745 -,2919604
Equal variances not assumed ,0491109 -1,0619427 ,0554078

a. SURE =7, MUAMELE =4

Independent Samples Test?

Levene's Test for Equality of Variances

F Sig.
KUF _LOG Equal variances assumed
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF _LOG Equal variances assumed -64,809 2 ,000 -,6531149
Equal variances not assumed -64,809 1,179 ,005 -,6531149
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0100775 -,6964747 -,6097551
Equal variances not assumed ,0100775 -,7433114 -,5629184

a. SURE =8, MUAMELE =1
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Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.
KUF_LOG Equal variances assumed 1,019E16 ,000
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF_LOG Equal variances assumed -90,046 2 ,000 -,4806844
Equal variances not assumed -90,046 1,181 ,003 -,4806844
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0053382 -,5036529 -,4577159
Equal variances not assumed ,0053382 -,5282368 -,4331319

a. SURE = 8, MUAMELE =2

Independent Samples Test?

Levene's Test for Equality of Variances

F Sig.
KUF_LOG Equal variances assumed 1,626E16 ,000
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF_LOG Equal variances assumed -65,139 2 ,000 -,3582254
Equal variances not assumed -65,139 1,104 ,006 -,3582254
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0054994 -,3818875 -,3345633
Equal variances not assumed ,0054994 -,4143087 -,3021421

a. SURE = 8, MUAMELE =3

Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.
KUF _LOG Equal variances assumed 8,721E15 ,000
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF _LOG Equal variances assumed -27,414 2 ,001 -,5867097
Equal variances not assumed -27,414 1,134 ,015 -,5867097
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0214021 -,6787956 -,4946238
Equal variances not assumed ,0214021 -,7934507 -,3799687

a. SURE = 8, MUAMELE =4
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Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.

KUF_LOG Equal variances assumed 4,659E17 ,000

Equal variances not assumed
Independent Samples Test?

t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference

KUF_LOG Equal variances assumed -91,371 2 ,000 -,6239677

Equal variances not assumed -91,371 1,343 ,002 -,6239677

Independent Samples Test?

t-test for Equality of Means

95% Confidence Interval of the Difference

Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0068289 -,6533502 -,5945852
Equal variances not assumed ,0068289 -,6724911 -,5754443

a. SURE =9, MUAMELE =1

Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.

KUF_LOG Equal variances assumed 8,467E15 ,000

Equal variances not assumed
Independent Samples Test?

t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference

KUF_LOG Equal variances assumed -125,128 2 ,000 -,4767429

Equal variances not assumed -125,128 1,178 ,002 -,4767429

Independent Samples Test?

t-test for Equality of Means

95% Confidence Interval of the Difference

Std. Error Difference Lower Upper
KUF _LOG Equal variances assumed ,0038100 -,4931362 -,4603496
Equal variances not assumed ,0038100 -,5108600 -,4426259

a. SURE =9, MUAMELE = 2

Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.

KUF_LOG Equal variances assumed 8,322E15 ,000

Equal variances not assumed
Independent Samples Test?

t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference

KUF_LOG Equal variances assumed -82,768 2 ,000 -,3797041

Equal variances not assumed -82,768 1,438 ,001 -,3797041

Independent Samples Test?

t-test for Equality of Means

95% Confidence Interval of the Difference

Std. Error Difference Lower Upper
KUF _LOG Equal variances assumed ,0045876 -,3994427 -,3599654
Equal variances not assumed ,0045876 -,4090500 -,3503581

a. SURE =9, MUAMELE =3
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Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.
KUF_LOG Equal variances assumed 2,373E16 ,000
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF_LOG Equal variances assumed -34,534 2 ,001 -,6680175
Equal variances not assumed -34,534 1,092 ,014 -,6680175
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0193439 -, 7512477 -,56847874
Equal variances not assumed ,0193439 -,8698429 -,4661921

a. SURE =9, MUAMELE =4

Independent Samples Test?

Levene's Test for Equality of Variances

F Sig.
KUF_LOG Equal variances assumed 2,323E16 ,000
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF_LOG Equal variances assumed -194,095 2 ,000 -,6064451
Equal variances not assumed -194,095 1,000 ,003 -,6064451
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0031245 -,6198886 -,5930016
Equal variances not assumed ,0031245 -,6461453 -,5667449

a. SURE = 10, MUAMELE =1

Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.
KUF _LOG Equal variances assumed 3,496E16 ,000
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF _LOG Equal variances assumed -162,154 2 ,000 -,4984358
Equal variances not assumed -162,154 1,686 ,000 -,4984358
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0030739 -,5116615 -,4852101
Equal variances not assumed ,0030739 -,5143270 -,4825446

a. SURE = 10, MUAMELE =2
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Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.

KUF_LOG Equal variances assumed 1,952E16 ,000

Equal variances not assumed
Independent Samples Test?

t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference

KUF_LOG Equal variances assumed -113,986 2 ,000 -,3954187

Equal variances not assumed -113,986 1,123 ,003 -,3954187

Independent Samples Test?

t-test for Equality of Means

95% Confidence Interval of the Difference

Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0034690 -,4103445 -,3804928
Equal variances not assumed ,0034690 -,4295538 -,3612835

a. SURE = 10, MUAMELE =3

Independent Samples Test?

Levene's Test for Equality of Variances

F Sig.
KUF_LOG Equal variances assumed 6,810E15 ,000
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF_LOG Equal variances assumed -42,570 2 ,001 -,6991859
Equal variances not assumed -42,570 1,080 ,011 -,6991859
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0164242 -,7698537 -,6285181
Equal variances not assumed ,0164242 -,8747271 -,5236447

a. SURE = 10, MUAMELE = 4

Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.
KUF _LOG Equal variances assumed
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF _LOG Equal variances assumed -96,875 2 ,000 -,6044723
Equal variances not assumed -96,875 1,081 ,005 -,6044723
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0062397 -,6313196 -,5776250
Equal variances not assumed ,0062397 -,6710379 -,5379067

a. SURE = 11, MUAMELE =1
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Independent Samples Test?

Levene's Test for Equality of VVariances
F Sig.
KUF_LOG Equal variances assumed 1,249E16 ,000
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF_LOG Equal variances assumed -34,381 2 ,001 -,3556480
Equal variances not assumed -34,381 1,097 ,013 -,3556480
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0103444 -,4001563 -,3111396
Equal variances not assumed ,0103444 -,4625684 -,2487275

a. SURE = 11, MUAMELE =2

Independent Samples Test?

Levene's Test for Equality of Variances

F Sig.

KUF_LOG Equal variances assumed

Equal variances not assumed

5,470E15 ,000

Independent Samples Test?

t-test for Equality of Means

t df Sig. (2-tailed) Mean Difference

KUF_LOG Equal variances assumed -55,854 2 ,000 -,4665249

Equal variances not assumed -55,854 1,230 ,005 -,4665249
Independent Samples Test?

t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper

KUF_LOG Equal variances assumed ,0083525 -,5024629 -,4305868

Equal variances not assumed ,0083525 -,5355765 -,3974732

a. SURE = 11, MUAMELE =3

Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.

KUF _LOG Equal variances assumed

Equal variances not assumed

1,863E18 ,000

Independent Samples Test?

t-test for Equality of Means

t df Sig. (2-tailed) Mean Difference

KUF _LOG Equal variances assumed -26,622 2 ,001 -,7235670

Equal variances not assumed -26,622 1,018 ,023 -,7235670
Independent Samples Test?

t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper

KUF_LOG Equal variances assumed ,0271791 -,8405091 -,6066249

Equal variances not assumed ,0271791 -1,0547507 -,3923832

a. SURE = 11, MUAMELE = 4
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Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.
KUF_LOG Equal variances assumed 1,678E15 ,000
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF_LOG Equal variances assumed -85,906 2 ,000 -,6056677
Equal variances not assumed -85,906 1,646 ,001 -,6056677
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0070504 -,6360030 -,5753324
Equal variances not assumed ,0070504 -,6432104 -,5681250

a. SURE = 12, MUAMELE =1

Independent Samples Test?

Levene's Test for Equality of Variances

F Sig.
KUF_LOG Equal variances assumed 3,263E15 ,000
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF_LOG Equal variances assumed -65,620 2 ,000 -,2530314
Equal variances not assumed -65,620 1,568 ,001 -,2530314
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF _LOG Equal variances assumed ,0038560 -,2696224 -,2364403
Equal variances not assumed ,0038560 -,2748679 -,2311948

a. SURE = 12, MUAMELE =2

Independent Samples Test?

Levene's Test for Equality of Variances

F Sig.
KUF _LOG Equal variances assumed 8,314E15 ,000
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF _LOG Equal variances assumed -67,412 2 ,000 -,4388174
Equal variances not assumed -67,412 1,261 ,003 -,4388174
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF _LOG Equal variances assumed ,0065094 -,4668252 -,4108095
Equal variances not assumed ,0065094 -,4903058 -,3873289

a. SURE = 12, MUAMELE =3
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Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.
KUF_LOG Equal variances assumed
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF_LOG Equal variances assumed -63,799 2 ,000 -,6905746
Equal variances not assumed -63,799 1,083 ,007 -,6905746
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0108243 -,7371478 -,6440014
Equal variances not assumed ,0108243 -,8055341 -,5756150

a. SURE = 12, MUAMELE = 4

Independent Samples Test?

Levene's Test for Equality of Variances

F Sig.
KUF_LOG Equal variances assumed 1,049E16 ,000
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF_LOG Equal variances assumed -66,738 2 ,000 -,6133506
Equal variances not assumed -66,738 1,149 ,005 -,6133506
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0091904 -,6528939 -,5738074
Equal variances not assumed ,0091904 -,6997751 -,5269261

a. SURE = 13, MUAMELE =1

Independent Samples Test?

Levene's Test for Equality of Variances

F Sig.
KUF _LOG Equal variances assumed
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF _LOG Equal variances assumed -38,251 2 ,001 -,2160360
Equal variances not assumed -38,251 1,651 ,002 -,2160360
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0056478 -,2403367 -,1917353
Equal variances not assumed ,0056478 -,2459988 -,1860732

a. SURE = 13, MUAMELE =2
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Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.
KUF_LOG Equal variances assumed 2,278E14 ,000
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF_LOG Equal variances assumed -61,856 2 ,000 -,3354889
Equal variances not assumed -61,856 1,988 ,000 -,3354889
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0054237 -,3588252 -,3121526
Equal variances not assumed ,0054237 -,3589659 -,3120119

a. SURE = 13, MUAMELE =3

Independent Samples Test?

Levene's Test for Equality of Variances

F Sig.
KUF_LOG Equal variances assumed 3,142E17 ,000
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF_LOG Equal variances assumed -38,569 2 ,001 -,6851267
Equal variances not assumed -38,569 1,085 ,012 -,6851267
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0177635 -,7615569 -,6086965
Equal variances not assumed ,0177635 -,8729952 -,4972582

a. SURE = 13, MUAMELE = 4

Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.
KUF _LOG Equal variances assumed 2,767E18 ,000
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF _LOG Equal variances assumed -103,818 2 ,000 -,6137614
Equal variances not assumed -103,818 1,084 ,004 -,6137614
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0059119 -,6391983 -,5883245
Equal variances not assumed ,0059119 -,6763935 -,5511293

a. SURE = 14, MUAMELE =1
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Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.

KUF_LOG Equal variances assumed

Equal variances not assumed

6,616E15 ,000

Independent Samples Test?

t-test for Equality of Means

t df Sig. (2-tailed) Mean Difference

KUF_LOG Equal variances assumed -51,143 2 ,000 -,1912625

Equal variances not assumed -51,143 1,205 ,006 -,1912625

Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper

KUF_LOG Equal variances assumed ,0037398 -,2073535 -,1751715

Equal variances not assumed ,0037398 -,2233555 -,1591694

a. SURE = 14, MUAMELE = 2

Independent Samples Test?

Levene's Test for Equality of Variances

F Sig.

KUF_LOG Equal variances assumed

Equal variances not assumed

2,103E16 ,000

Independent Samples Test?

t-test for Equality of Means

t df Sig. (2-tailed) Mean Difference

KUF_LOG Equal variances assumed -89,395 2 ,000 -,2995344

Equal variances not assumed -89,395 1,473 ,001 -,2995344
Independent Samples Test?

t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper

KUF_LOG Equal variances assumed ,0033507 -,3139512 -,2851176

Equal variances not assumed ,0033507 -,3202108 -,2788580

a. SURE = 14, MUAMELE =3

Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.

KUF _LOG Equal variances assumed

Equal variances not assumed

1,721E16 ,000

Independent Samples Test?

t-test for Equality of Means

t df Sig. (2-tailed) Mean Difference

KUF _LOG Equal variances assumed -87,063 2 ,000 -,6404493

Equal variances not assumed -87,063 1,401 ,001 -,6404493
Independent Samples Test?

t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper

KUF_LOG Equal variances assumed ,0073561 -,6721002 -,6087985

Equal variances not assumed ,0073561 -,6893449 -,5915538

a. SURE = 14, MUAMELE = 4
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Independent Samples Test?

Levene's Test for Equality of VVariances
F Sig.
KUF_LOG Equal variances assumed
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF_LOG Equal variances assumed -91,733 2 ,000 -,6171544
Equal variances not assumed -91,733 1,672 ,000 -,6171544
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0067277 -,6461013 -,56882075
Equal variances not assumed ,0067277 -,6522911 -,56820177

a. SURE = 15, MUAMELE =1

Independent Samples Test?

Levene's Test for Equality of Variances

F Sig.

KUF_LOG Equal variances assumed 1,835E15 ,000

Equal variances not assumed
Independent Samples Test?

t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference

KUF_LOG Equal variances assumed -104,359 2 ,000 -,1675984

Equal variances not assumed -104,359 1,762 ,000 -,1675984

Independent Samples Test?

t-test for Equality of Means

95% Confidence Interval of the Difference

Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0016060 -,1745084 -,1606884
Equal variances not assumed ,0016060 -,1754864 -,1597104

a. SURE = 15, MUAMELE =2

Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.
KUF _LOG Equal variances assumed
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF _LOG Equal variances assumed -84,875 2 ,000 -,2936901
Equal variances not assumed -84,875 1,999 ,000 -,2936901
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0034603 -,3085784 -,2788018
Equal variances not assumed ,0034603 -,3085825 -,2787977

a. SURE = 15, MUAMELE =3
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Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.

KUF_LOG Equal variances assumed 3,082E17 ,000

Equal variances not assumed
Independent Samples Test?

t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference

KUF_LOG Equal variances assumed -109,976 2 ,000 -,6222846

Equal variances not assumed -109,976 1,114 ,003 -,6222846

Independent Samples Test?

t-test for Equality of Means

95% Confidence Interval of the Difference

Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0056584 -,6466305 -,5979386
Equal variances not assumed ,0056584 -,6789765 -,5655927

a. SURE = 15, MUAMELE =4

Independent Samples Test?

Levene's Test for Equality of Variances

F Sig.

KUF_LOG Equal variances assumed 1,709E14 ,000

Equal variances not assumed
Independent Samples Test?

t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference

KUF_LOG Equal variances assumed -173,263 2 ,000 -,6300494

Equal variances not assumed -173,263 1,952 ,000 -,6300494

Independent Samples Test?

t-test for Equality of Means

95% Confidence Interval of the Difference

Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0036364 -,6456955 -,6144034
Equal variances not assumed ,0036364 -,6460728 -,6140261

a. SURE = 16, MUAMELE =1

Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.
KUF _LOG Equal variances assumed
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF _LOG Equal variances assumed -15,772 2 ,004 -,1243691
Equal variances not assumed -15,772 1,141 ,028 -,1243691
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0078856 -,1582979 -,0904402
Equal variances not assumed ,0078856 -,1995421 -,0491961

a. SURE = 16, MUAMELE =2
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Independent Samples Test?

Levene's Test for Equality of Variances

F Sig.

KUF_LOG Equal variances assumed 2,754E16 ,000

Equal variances not assumed
Independent Samples Test?

t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference

KUF_LOG Equal variances assumed -124,965 2 ,000 -,2651025

Equal variances not assumed -124,965 1,544 ,000 -,2651025

Independent Samples Test?

t-test for Equality of Means

95% Confidence Interval of the Difference

Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0021214 -,2742302 -,2559748
Equal variances not assumed ,0021214 -,2773720 -,2528330

a. SURE = 16, MUAMELE =3

Independent Samples Test?

Levene's Test for Equality of Variances

F Sig.
KUF_LOG Equal variances assumed 1,127E18 ,000
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF_LOG Equal variances assumed -66,342 2 ,000 -,6054864
Equal variances not assumed -66,342 1,031 ,008 -,6054864
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0091268 -,6447559 -,5662170
Equal variances not assumed ,0091268 -,7135873 -,4973855

a. SURE = 16, MUAMELE = 4

Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.
KUF _LOG Equal variances assumed 2,472E15 ,000
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF _LOG Equal variances assumed -99,664 2 ,000 -,6377871
Equal variances not assumed -99,664 1,719 ,000 -,6377871
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0063994 -,6653213 -,6102529
Equal variances not assumed ,0063994 -,6701127 -,6054616

a. SURE =17, MUAMELE =1
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Independent Samples Test?

Levene's Test for Equality of VVariances
F Sig.
KUF_LOG Equal variances assumed
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF_LOG Equal variances assumed -21,494 2 ,002 -,1325028
Equal variances not assumed -21,494 1,146 ,020 -,1325028
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0061647 -,1590276 -,1059780
Equal variances not assumed ,0061647 -,1907287 -,0742769

a. SURE = 17, MUAMELE = 2

Independent Samples Test?

Levene's Test for Equality of Variances

F Sig.

KUF_LOG Equal variances assumed 1,234E16 ,000

Equal variances not assumed
Independent Samples Test?

t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference

KUF_LOG Equal variances assumed -145,061 2 ,000 -,2563027

Equal variances not assumed -145,061 1,561 ,000 -,2563027

Independent Samples Test?

t-test for Equality of Means

95% Confidence Interval of the Difference

Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0017669 -,2639049 -,2487005
Equal variances not assumed ,0017669 -,2663672 -,2462381

a. SURE = 17, MUAMELE =3

Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.

KUF _LOG Equal variances assumed

Equal variances not assumed
Independent Samples Test?

t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference

KUF _LOG Equal variances assumed -152,599 2 ,000 -,5766895

Equal variances not assumed -152,599 1,140 ,002 -,5766895

Independent Samples Test?

t-test for Equality of Means

95% Confidence Interval of the Difference

Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0037791 -,56929498 -,5604293
Equal variances not assumed ,0037791 -,6128003 -,5405787

a. SURE = 17, MUAMELE = 4
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Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.

KUF_LOG Equal variances assumed 6,570E18 ,000

Equal variances not assumed
Independent Samples Test?

t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference

KUF_LOG Equal variances assumed -113,903 2 ,000 -,6160224

Equal variances not assumed -113,903 1,085 ,004 -,6160224

Independent Samples Test?

t-test for Equality of Means

95% Confidence Interval of the Difference

Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0054083 -,6392926 -,56927523
Equal variances not assumed ,0054083 -,6732206 -,56588243

a. SURE = 18, MUAMELE =1

Independent Samples Test?

Levene's Test for Equality of Variances

F Sig.
KUF_LOG Equal variances assumed
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF_LOG Equal variances assumed -27,273 2 ,001 -,2398050
Equal variances not assumed -27,273 1,597 ,004 -,2398050
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF _LOG Equal variances assumed ,0087926 -,2776365 -,2019734
Equal variances not assumed ,0087926 -,2884217 -,1911882
a. SURE = 18, MUAMELE =2
Independent Samples Test?
Levene's Test for Equality of VVariances
F Sig.
KUF _LOG Equal variances assumed
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF _LOG Equal variances assumed ,0049322 -,4374130 -,3949696
Equal variances not assumed ,0049322 -,4636956 -,3686870

a. SURE = 18, MUAMELE =3
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Independent Samples Test?

Levene's Test for Equality of VVariances
F Sig.
KUF_LOG Equal variances assumed 4,351E17 ,000
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF_LOG Equal variances assumed -88,401 2 ,000 -,5587240
Equal variances not assumed -88,401 1,153 ,004 -,5587240
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0063203 -,5859181 -,56315299
Equal variances not assumed ,0063203 -,6177112 -,4997368

a.SURE= 18, MUAMELE =4

Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.

KUF_LOG Equal variances assumed 5,541E15 ,000

Equal variances not assumed
Independent Samples Test?

t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference

KUF_LOG Equal variances assumed -212,224 2 ,000 -,6015272

Equal variances not assumed -212,224 1,311 ,001 -,6015272

Independent Samples Test?

t-test for Equality of Means

95% Confidence Interval of the Difference

Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0028344 -,6137226 -,5893317
Equal variances not assumed ,0028344 -,6224802 -,5805742

a. SURE =19, MUAMELE =1

Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.
KUF _LOG Equal variances assumed
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF _LOG Equal variances assumed -40,325 2 ,001 -,3185188
Equal variances not assumed -40,325 1,438 ,004 -,3185188
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0078988 -,3525048 -,2845328
Equal variances not assumed ,0078988 -,3690203 -,2680173

a. SURE =19, MUAMELE =2
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Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.

KUF_LOG Equal variances assumed 3,115E15 ,000

Equal variances not assumed
Independent Samples Test?

t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference

KUF_LOG Equal variances assumed -109,661 2 ,000 -,4627524

Equal variances not assumed -109,661 1,605 ,000 -,4627524

Independent Samples Test?

t-test for Equality of Means

95% Confidence Interval of the Difference

Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0042199 -,4809090 -,4445958
Equal variances not assumed ,0042199 -,4859397 -,4395652

a. SURE = 19, MUAMELE =3

Independent Samples Test?

Levene's Test for Equality of Variances

F Sig.
KUF_LOG Equal variances assumed 6,167E16 ,000
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF_LOG Equal variances assumed -90,457 2 ,000 -,6161163
Equal variances not assumed -90,457 1,332 ,002 -,6161163
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0068111 -,6454222 -,5868105
Equal variances not assumed ,0068111 -,6651528 -,5670799

a. SURE = 19, MUAMELE = 4

Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.

KUF _LOG Equal variances assumed

Equal variances not assumed
Independent Samples Test?

t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference

KUF _LOG Equal variances assumed -100,163 2 ,000 -,56939414

Equal variances not assumed -100,163 1,619 ,000 -,56939414

Independent Samples Test?

t-test for Equality of Means

95% Confidence Interval of the Difference

Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0059298 -,6194551 -,5684277
Equal variances not assumed ,0059298 -,6261646 -,5617181

a. SURE = 20, MUAMELE =1
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Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.
KUF_LOG Equal variances assumed 6,084E15 ,000
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF_LOG Equal variances assumed -52,478 2 ,000 -,3698644
Equal variances not assumed -52,478 1,353 ,003 -,3698644
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0070480 -,4001896 -,3395392
Equal variances not assumed ,0070480 -,4193930 -,3203358

a. SURE = 20, MUAMELE =2

Independent Samples Test?

Levene's Test for Equality of Variances

F Sig.
KUF_LOG Equal variances assumed 1,910E16 ,000
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF_LOG Equal variances assumed -136,475 2 ,000 -,4765157
Equal variances not assumed -136,475 1,636 ,000 -,4765157
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0034916 -,4915389 -,4614926
Equal variances not assumed ,0034916 -,4952451 -,4577864

a. SURE = 20, MUAMELE =3

Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.
KUF_LOG Equal variances assumed 1,833E17 ,000
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF _LOG Equal variances assumed -57,225 2 ,000 -,6192294
Equal variances not assumed -57,225 1,087 ,008 -,6192294
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0108209 -,6657881 -,5726708
Equal variances not assumed ,0108209 -,7333428 -,5051161

a. SURE = 20, MUAMELE = 4
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Independent Samples Test?

Levene's Test for Equality of VVariances
F Sig.
KUF_LOG Equal variances assumed
Equal variances not assumed
Independent Samples Test?
t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference
KUF_LOG Equal variances assumed -78,139 2 ,000 -,5935433
Equal variances not assumed -78,139 1,034 ,007 -,5935433
Independent Samples Test?
t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0075960 -,6262262 -,5608604
Equal variances not assumed ,0075960 -,6828381 -,5042486

a. SURE = 21, MUAMELE =1

Independent Samples Test?

Levene's Test for Equality of Variances

F Sig.

KUF_LOG Equal variances assumed

Equal variances not assumed

2,301E16 ,000

Independent Samples Test?

t-test for Equality of Means

t df Sig. (2-tailed) Mean Difference

KUF_LOG Equal variances assumed -65,309 2 ,000 -,3879591

Equal variances not assumed -65,309 1,326 ,003 -,3879591
Independent Samples Test?

t-test for Equality of Means
95% Confidence Interval of the Difference
Std. Error Difference Lower Upper

KUF_LOG Equal variances assumed ,0059404 -,4135186 -,3623997

Equal variances not assumed ,0059404 -,4310724 -,3448459

a. SURE = 21, MUAMELE =2

Independent Samples Test?

Levene's Test for Equality of VVariances

F Sig.

KUF _LOG Equal variances assumed 4,559E16 ,000

Equal variances not assumed
Independent Samples Test?

t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference

KUF _LOG Equal variances assumed -162,393 2 ,000 -,4495023

Equal variances not assumed -162,393 1,157 ,002 -,4495023

Independent Samples Test?

t-test for Equality of Means

95% Confidence Interval of the Difference

Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0027680 -,4614120 -,4375926
Equal variances not assumed ,0027680 -,4751569 -,4238477

a. SURE = 21, MUAMELE =3
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Independent Samples Test?

Levene's Test for Equality
of Variances
F Sig.

KUF_LOG Equal variances assumed 6,393E13 ,000

Equal variances not assumed
Independent Samples Test?

t-test for Equality of Means
t df Sig. (2-tailed) Mean Difference

KUF_LOG Equal variances assumed -120,684 2 ,000 -,6676564

Equal variances not assumed -120,684 1,988 ,000 -,6676564

Independent Samples Test?

t-test for Equality of Means

95% Confidence Interval of the Difference

Std. Error Difference Lower Upper
KUF_LOG Equal variances assumed ,0055323 -,6914599 -,6438529
Equal variances not assumed ,0055323 -,6915934 -,6437194

a. SURE = 21, MUAMELE = 4
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