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UzUM GEKIRDEGI (VITiIS VINIFERA) VE YAPRAGINDAKI
PROANTHOCYANIDINLERIN KARAKTERIZASYONU VE KOZMETIK ALANDA
KULLANIMI (AHMET OZTURK)

OZET

Dogada bir ¢cok gesit ve islevde antioksidan bulunur. Genellikle bunlar bitki
cesitlerinde bulunurlar. Bu antioksidanlarin reaksiyon mekanizmalari, etki
sekilleri, bulunduklari bitki veya meyvedeki miktarlari bitkiden bitkiye cesitlilik
gosterir. Antioksidan olarak etki gdsteren kimyasal bilesimlerden biri de
flavanoidlerdir. Flavanoidler bir fenol g¢esididir ve kendi aralarinda da gesitli
gruplara ayrilirlar. Bu gruplar Anthocyaninler, Flavanlar ve Proanthocyanidinler,
C-GlikozilFlavonoidler, BiFlavonoidler, isoFlavonoidler, NeoFlavonoidler, Flavon
ve Flavonoller, Flavon ve Flavon glikozidleri, Kig¢lik Flavonoidler, Cesitli
Flavonoidler’dir.

Anthocyanidinler, bitkilerde, meyve organlarda ve de giceklerinde kirmizi
ve mavi renk saglayan bir pigment olarak bilinirler. Biyosentezi ¢ok karisik ve
cesitlidir.

Flavanlar ve Proanthocyanidinler ise yine kendi icinde ayrilirlar. Bunlar da
Flavanlar, Flavan-3-ol'ler, Leucoanthocyanidinler (flavan-3,4-diol’ler, flavan-4-
ol’ler, peltagoid flavanlar, Proanthocyanidin Oligomerleri (A ve B tipi) ve
Proanthocyanidin polimerleri’dir.

Proanthocyanidin isimleri i¢cin siniflandirma sisteminin Haslam tarafindan
(1982) taslagr c¢ikarilmis ve Hamingway tarafindan tanitilmistir. Oligo
Proanthocyanidinlerin sonradan bulunan vyapilari daha sonra genigletilerek
eklenmigtir. Flavonoid monomerlerinin sonradan ortaya c¢ikan gesitli kompleks
yapilari bu sistemde uygulanmis ve Flavanoidler arasindaki iligski polisakkaritlere
benzer bir sekilde isimlendirilmigstir. Parantez igerisinde bag tari ve yonl
belirtilmistir (4a—3 ). Enantiomerler, enantio 6nekiyle ve 2R,2S olmasi ile de
catechin ve epicatechin seklinde goésterilmigtir.

Cesitli bitkilerden mono,di ve trimerik flavan-3-ol’'lerin alkol ¢6zlclU olarak
kullanilarak ayrilmasi gercgeklestirilmistir (ilag olarak sephadex LH20). Benzer
¢6zlcl sistemleri ile yuksek poroziteli polistiren jel kullanilarak ta ayristirma
yapilmis ve burada ¢Ozliclu programlamasi etkili olmustur. Son zamanlarda ters
faz C8,C18 ve CN destekli kolon kromatografi sistemleri ile (etanol veya
metanolik) ayristirma gerceklestirilmis, hatta arpa ve serbetgi otu procyanidinleri
TSK jeli ile preperatif olarak ayristirilmistir. Ters faz HPLC ile preperatif ve
analitik olarak ¢ok basarili gcalismalar yapilmistir.

Yapilarinin aydinlatiilmasinda 300 veya 500 MHz yuksek alan NMR, FAB-
MS ve UV spektrometresi kullaniimistir.

Kullanim alanlari genellikle sarap olmak Uzere en O&dnemlisi gida
endustrisidir. Burada renkli bilesikler olduklari énemli oldugundan kirmizi sarap
en yaygin olanidir. Farkli Gzimler UGzerinde arastirma yapilmis ve detayl bilgiler
sarap saklama esnasindaki degisikliklerin monitérize edilmesi ile edinilmigtir.

Flavanoidler, bitki aleminde fenolik bilesikler olarak ¢ok genis bir gruptur.
Bunlarda C6,C3,C6 temel iskeleti olusturur. Plazmadaki disuk yogunluklu
lipoproteinleri (LDL), hizli hiicre g¢ogalmasini 6nlemede etkindirler. Baska bir
calismada ise kirmizi sarap ve uzum suyunda bulunan quartechin bilesiginin
relax etkileri bulunmustur. Flavanoidlerin bu ylksek antioksidant etkileri OH
substitientlerinden kaynaklanir.

Aktif proanthocyanidinler disik molekil agirhiklhi  olanlaridir. Suda
¢Ozunebilir ve de viucutta kolayca tasinabilirler. Gece kramplarina %50 iyi geldigi,
bacak damarlarinda kan tutulmasi ile olusan asiri pithtilasma, ayak agrilarina,
iltihaplara, gece korligune, oksidatif zedelenmelere karsi koruyucu bir gdrev
Ustlenirler. Fakat bazi proanthocyanidinler etkili degildir.

Anti alerjiktir ve dogal hicre 6limlerini geciktirir. Gastrik Ulseri dnlemede
etkilidirler. Ginde en az 15 sigara igenlerde yapilan deneysel ¢calismada aspirin



benzeri bir etkisi gézlenmistir.

ilk olarak 1951’de Fransa’da izim ¢ekirdeginden ekstrakte edilmistir.
Baslangigta C vitamini ile birlikte olan ve C vitaminine yardimci etkileri bulunmus,
daha sonra Avrupa’da yapilan calismalarda diger etkileri bulunmustur. Uzim
extrakti gam kabugdu extraktindan daha ucuzdur ve OPC igerigi daha fazladir.

En glcli bioflavonoidler leucoanthocyanidin’lerdir. Hlcre zarina zararl
olan collagenase ve elastase enzimlerinin etkilerini inhibe eder. Retinaya kan
akisini destekler.

Cesitli flavanoid tlrleri gida ve kozmetik alanlarda kullaniimistir. Bu tar
yliksek antioksidan o6zellikli fenolik yapilar c¢esitli bitkilerden extrakte edilerek
satisa sdurualdrler. Bu tarz extraktlar ylksek yogunluklu antioksidan kapasiteli
bitkilerin kullaniimasi ile elde edilirler. Bu bitkiler Yesil ¢cay, kakao olabildigi gibi
en ¢ok yaygin olani Uzum c¢ekirdegi ekstresidir. Ekstreler toz halinde gida katki
maddesi veya kozmetik Urin katki maddesi olarak sunuldugu gibi ilag kapsdulleri
esdegerinde bagisikligi destekleyici olarak kapsulize edilerek de satilirlar.

Yapilan c¢alismada ekstraksiyon yéntemi olarak Folin Ciocalteu Metodu (UV
spektrometresi ile toplam fenolik madde tayini) ve RP-HPLC metodu
kullaniimistir. Ekstraksiyon metodu toplanan Gzum gekirdeklerine, Folin-Ciocalteu
metodu elde edilen extraktlara ve HPLC metodu da toplanan extraktlar ve hazir
extraktlara olmak Uzere c¢alisilmigtir. Calisma sonucu beklentimiz, yerli
sanayicilerimize bir sekilde bu sektdre girerek bosa giden ve atilan atiklarin
tekrar fazlasi ile geri kazanilmalari igin yontem gelistirip sunmaktir.
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CHARACTERIZATION AND USING COSMETIC FIELD OF
PROANTHOCYANIDINS IN GRAPE LEAF (VITIS VINIFERA) AND GRAPE
SEEDS (AHMET OZTURK)

ABSTRACT

There are several kinds of antioxidant which have various functions in
nature. Generally, are found in plants. These functions and reaction mechanisms
of antioxidans show great various attitudes because of the quantity of
antioxidans in herbals and fruits, changing according to each plant and fruit. One
of the chemical compound which shows antioxidant effect is flavanoids. They are
a kind of phenolic type and separate into several different groups. These are
Anthocyanidins, Flavans and Proanthocyanidins, C-Glikozil Flavonoids,
Biflavonoids, Isoflavonoids, Neoflavonoids, Flavon and Flavonols, Flavon and
Flavons glikozids, Small Flavonoids.

Anthocyanidins, are known to be the pigment which provides to plants,
Fruit organs and flowers red and blue color. Their biosynthesis are too complex
and varied.

Flavans and Proanthocyanidins are also separated into groups. These are
Flavans, Flavan-3-ols, Leucoanthocyanidins (flavan-3,4-diols, flavan-4-ols,
peltagoyd flavans), Proanthocyanidin Oligomers (A and B type) and
Proanthocyanidin polimers.

The nomenclature of Proanthocyanidin are scaffolded by Halsam (1982)
and then represented by Hamingway. OligoProanthocyanidins new formations
were then added and enlarged. Later new complex formations of flavanoid
monomers are practised in to this scheme and relations amongst flavanoids are
named as it is in polysaccarides. Within paranthesis correlation type and
direction is started (4 — ). Enantiomers, are represented by formations like
enantio premodels and 2R,3S states also as catechin and epicatechin.

From various kinds of herbals, it is achieved to pepare mono, di and
trimeric flavan-3-ols and using alcohol as solvent (as a dry sephadex LH20).
Using the same kind of solvent systems with high porozitic polistiren gel, it is
also managed to make separation and this is also effective inside the solvent
programs. Recently it has been achieved to separate with reverse phase C8, C18
and CN supported column chromatografy systems (ethanolic and methanolic) and
also borley and malt herbals procyanidin with TSK gel are decomposed as
preparative reverse phase HPLC, there are lots of succesful preperative and
analytic works were performed with the same method.

At the enligthening of the constructions 300 and 500 MHz high field NMR,
FAB-MS and UV spectrometer is used.

Area of their usage are generally in nutriment industry, especially wine
producing. Since they are colored compounds, they are mostly used in redwine.
There were lots of researches done on various types of grapes and collected
detailed informations while preserving wine some changes occur and were
monitorized for getting those informations.

Flavanoids; amongst the herbal world are widely found as phenolic
compounds. In those C6,C3,C6 make the basic fromework. Low density
Lipoproteins (LDL) inside the plasma are effective in preventing rapid cell
increase. In another study, it is found that quartechin compound in redwine and
grape juice has relax effects. Why flavanoids have these high antioxidan effect is
because of their OH substituents.

Active proanthocyanidins are those which have low molecular weight. They
can be easily is solved in water and can be also easily absorbed by body. It is
proved that they are useful at the rate of 50% overnight cramps. Against
excessive blood clotting inside the veins of legs, headaches, inflammations, night
blindness, oxidative harms or injures, those proanthocyanidins have prophylactic
effect and tasks. But some of those are also not effective.
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They are anti-allergitic and also they delay the natural dying process of
cells. They are so effective on preventing gastric ulser. They show on
aspirinelike effect over the people who smokes at least 15 cigarettes a day.

First, proanthocyanidin were extracted from grape seeds in 1951 in
France. Then as time went the researcheis in Europe showed their other useful
effects. Grape extract is also cheaper than pine bark and it has more OPC
contents.

The most powerful bioflavanoids are leucoanthocynidins. They inhibit the
hazardous effects of collagerase and elastase to the cell wall. They also support
flowing of the blood to the retina.

Various flavanoid types were used in the nutriment and cosmetic
industries. This kind of highly antioxidant structures are extracted from various
plants and there are formanded to soile, This kind of extracts are obtained from
using highly antioxidant plants. These plants are green tea, cocoa, etc but the
highest concentration is obtained from grape seed. Those extracts are added to
nutriments as powder or cosmetic compound or as capsule to support immune
system.

In this study, the extraction method Folin-Ciocalteu method (UV spectrometer
assign) and RP-HPLC method were used. Extraction method were applicated to
grape seed extracts, Folin-Ciocalteu method were applicated to obtained extracts
and HPLC method were applicated to collected and ready extracts. Our
expectation at the end of this study is to introduce after developing a method for
our industrialists to gain back extremely the wastes which are in no use and
thrown by entering this sector at any kind



1. GIRIS

Yapilan bu c¢alismada; sarap, pekmez ve suma (alkol) fabrikalarinda
cekirdekli uzimlerin kullanildiktan sonra, atik olarak herhangi bir degeri olmayan
Uzdm cekirdegi, yapragi ve sapi karisimindan (ylksek oranda c¢ekirdek ihtiva
eder), cesitli dogal bitkiler arasinda en fazla antioksidan (proanthocyanidin ve
tirevleri) ihtiva etmesinden dolayi, bir kisim islemden gegirilerek kullanilabilir
nitelikte bir Uridn elde edilmesine iliskin veriler ve bulgular toplanmis ve
irdelenmistir. Sunulan cgalismadaki asil amag, insan vicuduna dahili ve harici
olarak sayisiz yararlari olan, dogada c¢esitli bitkilerde sinirli miktarda bulunan,
elde edilmesi sentetik olarak zahmetli ve maliyetli oldugundan ve de buna bagl
ticari olarak c¢ok degerli olan bu antioksidan karisiminin (Uzum c¢ekirdegi
ekstresi), ulkemizdeki ¢ekirdekli Gzim isleyen fabrikalarindan toplanan atiklar ile
disuk maliyetli olarak uretilmesine katki saglamak olmustur.

Oncelikle elde edilen bilesimin yapisinda fazla miktarda bulunan polimerik bir
yaplya sahip olan proanthocyanidin, monomerleri ve tlrevlerinin kimyasal olarak
hangi siniflandirmaya tabi oldugu belirtilmis, daha sonra da o sinifa dahil olan
benzer yapilarla iligkileri, benzer yapilari, molekil g¢izimleri ve konfigirasyonlari
(Escribano-Baiton,T, et al. 1992) izolasyon ve saflastirma yéntemleri ile kullanim
alanlari-uygulamalari, ticari olarak dretimleri ve ¢esitli markalarin ne sekilde ve
hangi form ve sekilde satisa sunduklari, dahili olarak hangi sekillerde
kullanildiklari, kullanim limitleri, toksisiteleri, harici olarak kozmetik sektérinde
kullaniimak Uzere Amerikan ve Avrupa patentli formilasyon o&rnekleri ile
kozmetikte kullanim miktarlari ile hangi bitkilerde yaklasik ne miktarda olup bu
bitkilerden ne sekilde ayrildig: tablolar ve sekiller Gzerinde anlatiimistir.

Bir flavonoid yapisinda bulunan proanthocyanidin, monomer ve tirevlerinin en
bayuk 6zellikleri, C vitamininden 20 kat, E vitamininden ise 50 kat daha aktif
antioksidan 0zellik gostermeleridir. (Jayaprakasha,G.K. et al. 2001) Bu ve
benzeri 6zellikleri sayesinde bu tir molekduller, belli bir limit dahilinde bir gida
katki maddesi olarak kullanildiginda, 12 saat igerisinde kana gegerek antioksidan
aktivitesi ile gorev yaparken, harici olarak kozmetik alanda ise bu aktivitesini
serbest radikalleri inhibe etkisi gostererek gdstererek “yaslanma etkilerini
geciktirme” ozelligine sahip olur. Yayinlanan makalelerde sayisiz vyararlari
arastirilip gézden gecirilmis ve seker hastaliklari, gece koérligu, romatizmal
rahatsizliklar, kalp-damar hastaliklari, mide rahatsizliklari, damar sertligi hatta
AiDS’e kargi etkinligi ve hiicre yenileyici 6zelligi gibi bir ¢ok aktivitesi

kanitlanmistir.



2. SINIFLANDIRMA

Fenollerin siniflandirmasi asagidaki bicimde yapilmistir.

Basit Fenoller,

Kumarin ve diger glikozidler,

Antrakinonlar,

Lignan ve neolignanlar,

Tanninler (hidrolize tanninler; gallik asit ve nonhidrolize tanninler;
proanthocyanidinler, leucoanthocyanidinler, oligo proanthocyanidin ve
pisogenollerdir.)

Flavan ve flavonoidler (apigenin, rutin, quartechin)

Anthocyaninler

Diger Glikozidler

Buna bagli olarak nonhidrolize tanninler grubuna giren proanthocyanidinler
flavonoidler grubunda da yer almaktadir. Asagidaki siniflandirma flavonoid’lerin
siniflandirmasidir ve yapilan c¢alismada bu siniflandirmaya gore flavanlar ve

proanthocyanidinler basliginda incelenecektir.

Anthocyaninler,

Flavanlar ve proanthocyanidinler,
C-Glikozil flavonoidler,
BiFlavonoidler,

isoFlavonoidler,
NeoFlavonoidler,

Flavon ve flavonoller,

Flavon ve flavon glikozidleri,
Kiguk flavonoidler,

Cesitli flavonoidler

Bu siniflandirma grubu icerisinde ilgili olduklari gerekgesi ile

proanthocyanidinlerden dnce anthocyanidinlerden de bahsedilecektir.



Class

Flavanol

Flavone

Flavonol

Flavanone

(dihydroflavon:

Isoflavone

Anthocyanidin

General structure

%
Y

R

Flavonoid

(+)-catechin
(-)-epicatechin
Epigallocatechin gallate

chrysin
apigenin
rutin

luteolin
luteolin glucosides

kaempferol

quercetin

myricetin
tamarixetin

naringin
naringenin
taxifolin
eriodictyol
hesperidin

genistin
genistein
daidzin
daidzein

apigenidin
cyanidin

Substitution Pattern

3,5,7,3'4-OH
3,5,7,3°4-OH
3,5,7,3'4',5'-OH,3-gallate

5,7-OH
5,7,4'-OH
5,7,3',4'-OH, 3-rutinose

5,7,3',4'-OH
5,7,3'-OH, 4'-glucose
5.4"0H, 4/, 7-ghucose

3,5,7,4-OH

3,5,7,3'4-OH

3,5,7,3'4',5-OH
3,5,7,3-OH,4'-OMe

5,4'-OH,7-rhamnoglucose
5,7,4'-OH

3,5,7,3',4-OH

5,7,3'4'-OH
3,5,3'-OH,4'-OMe, 7-rutinose

5,4'-OH, 7-glucose
5,7,4-“OH

4'-OH, 7-glucose
7,4-OH

5,7,4-0OH
3,5,7,4-OH,3,5-OMe

Dietary Sources

Tea (camellia sincnsis)‘
Tea®
Tea®

Fruit skins

Parsley, celery

Red wine’ , buckwheat”
citrus, tomato skin ®

Red pepper'!

Leek, broccoli, endives
grapefruit, black tea
Onion, lettuce, broccoli
tomato, tea, red wine
berries, olive oil, appleskin

Cranberry grapes, red wine

Citrus, grapefruit
Citrus fruits
Citrus fruits
Lemons®
Oranges9

Soybean'?
Soybean'®
Soybean'’
Soybean'®

Colored fruits
Cherry, raspberry, strawberry

Cizelge 2.1 Flavanoid yapilari tablosu

()]
2)
[3)
(E1]
(1]
(6)
g
{3y
[E:0]
oy
{11
{12)
13
114)
{15)

Ma=M=0H
X=X o=0H
Ka=K,=0H
Ka=Kp=Ra'=0H
Ha=M=0H
M= =0H
Ha=K,=0H
¥a=¥=0H
Hy=X=0H

Ky=Xg=Ry=0H

Hy=Kp=Kp=Xen0H

M= M=M= b= = Mo =My =iy = e H

=N,

¥a=F

K=l
=01
K=l
Wa=Br

Ky=he=Xe= X=X =OH
K=K g=Ka=Ky=Ny=0H
Hym g m Mmoo X mOH

Flavoms

T B{OH)-flevone
6, T{OH)-flavone

5 T[0H);, BIND,) flavere

5.7 &{0H ) flavane
5,7[0H);, £ Flzvens

8 T[OH);, 2'CHlavane

5, T[OH), ¥ Ciflavone

8, T[OH];, £ Cl-favane

5, 7[OH];, £ Br-Navens
57,3 410H)-Navone
364\ 0HL-flavone

36 8.5 E{OHy-flavone
3,573 4/|0H)-Favane
3,573 .4 510H)-Navane

Sekil 2.1 Flavonoid iskelet yapisi

TEAC (mM)
24
25
4.75
143
1.45
24
21
1.74
o
1.34

4.7

3.1

L1S
12§

235
442



3. ANTHOCYANIDINLER

Bitkilerde, meyve, organlarda ve de c¢igeklerinde kirmizi ve mavi renk
saglayan bir pigment olarak bilinirler. Biyosentezi ¢ok karisik ve cgesitlidir.
Anthocyaninlerin yapisal karakterizasyonundaki en blyuk ilerleme, HPLC ve
FAB-MS’tir. Anthociyaninler asile olmayan glikozidler gibi hizli bozunurlar ve
bdyle pigmentler, mineral asit iceren ¢6zlcu kullanilarak izole edilirler. Bununla
birlikte kati halde kararhdirlar ve FAB-MS ydntemi ile molekiler iyonlar halinde
elde edilebilirler.

3-3-Kafeil substitienti ve 6 glikoz igeren bir peonidin (Ipomea Purpurea)’in
kompleks pigmentinin karakterizasyonu, hidroksisinnamik asitler ile substitue
olmus anthocyanidin’in g¢alismasi hizli H-NMR ile sirekli hale getirilmistir. B
halkasinda substitle olmugs anthocyanidinler igerisinde canli bir kirmizi renk
(renkli ciceklerde degisik bir hipsokromik nedenle) oldugu belirlenmis, buradaki
etkenin 3,5,3’-Triglikozid (cyanidin) oldugu saptanmistir.

Flavium katyonlarinin &6nclsi olarak kabul edilen flavan-3,4-dioller
(leucoanthocyanidin), anthocyanidinlerin zor biyosentezi igin 6énemli bir bulus
olarak tanimlanmistir.

(Cesitli bitkilerde dogal olarak bulunan anthocyanidinlerin listesi EK1’de

verilmistir.)



Abbre-

Name viaiion Structure

Apigeninidin Ap 5,7,4-TriOH
Luteolinidin Lt 5,7,3,4'-TetraOH
Tricetinidin Tr 5,7,3,4',5-PentaOH
Pelargonidin Pg 3,5, 7,4~ TetraOH
Aurantinidin Au 3,5,6,7,4'-PentaOH
Cyanidin Cy 3,5,7,3,4-PentaQOH
5-Methylcyanidin SMCy 5-Methyl ether
Peonidin Pn 3'-Methyl ether
Rosinidin Rs 7, 3-Dimethyl ether
6-Hydroxycyanidin  60HCy 3,5,6,7,3,4'-HexaOH
Delphinidin Dp 3,5,7,3,4',5-HexaOH
Petunidin Pt 3 Mgthyl ether
Malvidin Myv 3, 5'-Dimethyl ether
Pulchellidin Pl 5-Methyl ether
Europinidin Eu 5, 3'-Dimethyl ether
Capensinidin Cp 5,3,5-Trimethyl ether
Hirsutidin Hs 7,3, 5 -Trimethyl ether

Cizelge 3.1 Bilinen Anthocyanidinler tablosu

Pigment

7 *
1, (min)

3-Rhamnosylglucoside-
S-glucoside

3, 5-Diglucoside

3-Rhamnosylglucoside

Dp 15.¢
Cy 19.1
Pt 22.0
Pa 222
Pn 25.8
Mv 28.4
Dp 18.2
Cy 2L
Pt 25.0
Pn 25.0
Pg 25.3
Mv 321
Dp 27.0
Cy 31.1
Pt 33.6
Pg 34.8
Pn 39.0
Mv 42.8

Cizelge 3.2 Bazi anthocyanidinlerin HPLC’de alikonma siureleri
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Heavenly blue anthocyanin

Sekil 3.1 Mavi renkli bir anthocyanidin yapisi

GG!c—mffeﬂ

/\f’ -OH
HO ,,, % ;,.D\/J\ iJ\GH

L:\\T J\ /\GGH:.

caffeyl-iGicG

Gentiodeiphin

Sekil 3.2 Genthiodephin yapisi

OH
E
~OH
/ G
Gle— caffeyl -2~ Gle—caffeyl-2-Glc O |
2 3 ‘/ "\i, “‘n_.-/ G"H

g
L\//J\DGIC*“Rhn

HO

Platyconin

Sekil 3.3 Plantycanin yapisi
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Sekil 3.4 Carrot anthocyanidini yapisi

4. FLAVANLAR VE PROANTHOCYANIDINLER

4.1 GIRIiS

Bu bdélimde; spektroskopik ve kimyasal karakterizasyon c¢alismalarinin
gorindsu ve kondense taninlerle iligkileri tartisildi. Bu sinifa giren molekillerin
son bes yilda c¢esitliliginin  hizli  bir sekilde artmasi sasirtici olmustur.
Proanthocyanidinler dahil Haslam’in énerdigi bu ve dider fenolikler, gallik asit
metabolitesinin yeniden gdzden gegirilmesi ile karbonhidratlar ve analoglarina
verilen kompleks polifenoller ismi uygun bulunmustur. Tercihen Kkarigim
metabolitesi olarak bilinen bilesimlerin ylksek orani, bu éneride tam bes yildir
zamanla proanthocyanidin kimyasindaki belirli yoéninl gostermistir. Elagi
taninler, kalgonlar, sinnamik asitler ve alkoloid igerikli dérneklerin alani, diger
ikincil bitki metabolitelerinin gesitliligi, bir flavan-3-ol’in (en sik bilinen catechin)
bir numarali yapisi buna tipik bir érnektir.

Flavanlarin C halkasinda slbstitle olmamis tirleri ihmal edilirken,
catechin (flavan-3-ol) formu esas alinir. Proanthocyanidin mineral asit ile

isitildiginda bu sekildeki monomerlerine ayrilir.

4.2 iISIMLENDIRME

Proanthocyanidin isimleri i¢cin siniflandirma sisteminin Halsam tarafindan
(1982) taslagr cikarilmis ve Hamingway tarafindan tanitilmistir. Oligo

Proanthocyanidinlerin sonradan bulunan yapilari daha sonra genisletilerek



eklenmigtir. Flavanoid monomerlerinin sonradan ortaya c¢ikan gesitli kompleks
yapilari bu sistemde uygulanmis ve flavonoidler arasindaki iliski polisakkaritlere
benzer bir sekilde isimlendirilmigtir. Parantez igerisinde bag tari ve yonl
belirtilmistir (4a —¥). Enantiomerler, enantio 6nekiyle ve 2R,2S olmasi ile de
catechin ve epicatechin seklinde gdsterilmistir. Ent-epicatechin-(4a—»8 )-
epicatechin—(4a —® 8)-catechin olarak isimlendirilen dimer yapilari tipik bir
drnektir. Proanthocyanidin monomerlerinin tam Gyeleri buna goére
bicimlendirilmistir. Akasya Oritiesta’dan elde edilen fenolik hidroksilasyon
numuneleri ile izole edilen Flavan-3,4-dioller oritin, Prosopis gradulosa’dan elde
edilenlerde prosopin olarak isimlendirildi. 3a hidroksi izomerlerine epi 6n eki
(2R,3R) getirilmistir. (2R), (2S,3R) veya (2S,3S) oldugunda ise end 06n ekKi
getirilmistir.

Proanthocyanidin A2 bilesiginde c¢ift epicatechin baglanmasi ile (C2 ve
07'den) epicatechin-(2B —» 7, 4 B —» 8)-epicatechin olarak isimlendirilmistir.
Genelde 589 nm dalgaboyunda spesifik yapi rotasyonuna bakildiginda
flavonoidlerin hemen hemen hepsinin sabit degismez yapida ve de optikge aktif
olduklari belirlenmistir.

Flvonoids

Sekil 4.1 Flavanoid temel iskelet yapisi

".. ] .l‘rl HHRET BT 3 T ] 3 -;
Proapigeninidin Apigeniflavan (2.3) H OH OH H H OH H
Proluteolinidin Luteoliflavan (2.4) H OH OH H OH OH H
Protricetimdin Tricetifiavan (2.5 H OH OH H OH O OH
Pr argonidin Afzelechin (2.6) OH OH OH H H OH H
I'roc Catechin (2.7) =~ OH OH OH H OH OH H
Prodelphinidin Gallocatechin (2.8) OH OH OH H OH OH OH
vourtinidin Guibourtinidol (2.9) OH H OH H H OH H
nidin Fisetinidol (2.10) OH H OH H OH OH H
3 tinidin Robinetiridol (2.11) OH H OH H OH OH OH
Proteracacinidin Oritin (2.12) OH H OH OH 4] OH H
Promelacacinidin Prosopin (2.13) OH H OH OH OH OH H

cizelge 4.1 Proanthocyanidinlerin sUbstitisyon yapisi



R'=R%=H
R'=0H,R%=H
R'=R?=0H

Sekil 4.2 Alternatif monomer sibstitientleri

R'=0H,R®=R=R%=H

n1:p3:CH,R2=E4=H
Hi IR;{’-':.FQq"—_OH_,RE:H
R' —R*=H

R'=R3=R%=H,RZ=0H
R' =R =H R®=R> =0H

Sekil 4.3 Alternatif monomer sibstitientleri



10

Sekil 4.4 A2 formundaki Proanthocyanidin yapisi
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Cluss Compound i triviai nane) [«];y solvene, Sourze referencej
(1) Hydroxylated 7-OH —30.5(m; Narcissus pseudonarcissus bulb (Coxon ez al., 1980)
4',7-diOH -~ 2J.5(m) Narcissis pseudonarcissus bulb (Coxon er al., 1980)
Broussonetia papyrifera shoots (Takasugi et al., 1984)
(2) O-Methylated 4'-OH-7-OMe —12.6(e; Stypandra grandis root (Cooke & Down, 1971)
and’or 7-OH-5-OMe —0.4(c) Dracaena draco resin (Cardillg et al., 1971)
methvlenated 7-OH-4-OM¢ (breussin) —17.4(c? Broussonetia papyrifera shoot (Takasugi et al., 1980)
3,7-diOMe {tephrowatsin E) Tephresia watsoniana leaf (Gomez et al., 1985)
4,5,7-riOMe 0(cy Xanthorrhea preissii resin (Birch & Salahuddin, 1964)
4',7-diOH-3'-OMe —6.9(m) Iryanthera elliptica wood (Braz Filho et al., 1980a)

Dracaena draco resin (Camarda et al., 1983)
Zephyranthes flava bulbs (Ghosal et al., 1985b)

7-OH-3', 4'-methylenedioxy —-14.2 Zephyranthes flava bulbs (Ghosal et al., 1985b)

3, 4-diOH-3, 7-diOMe 0 Iryarthera coriacea wood (Franca et al., 1974)

2'-OH-7-OMe-4', 5'-methylenedioxy 0 Irvanthera juruensis wood (Franca et al., 1974)
Zephyranthes flava bulb (Ghosal et al., 1985)

(3) C-Methylated 7-OH-5-OMe-6-Me -9.2(c) Dracaena draco resin (Cardillo et al., 1971)
4’-OH-7-OMe-8-Me —22.4(c) Dianella revoluza root (Cooke & Downe, 1971)
4,5-di0OH-7-OMe-8-Me —9.4(m) Draaena draco resin (Camarda et al., 1983)
4',7-dil0H-8-Me —36.4(c) Narcissus pseudonarcissus bulb (Coxon et al., 1980)

Dracaena draco resin (Camarda et al., 1983)
3, 7-diOH-4'-OMe-8-Me —31.0(c) Lycoris radiata bulb (Numata et al., 1983)
4',7-diOH-3'-OMe-8-Me —45.8(m) Dracaena draco resin (Camarda et al., 1983)
2',7-diOH-4, §'-methylenedioxy-6, 8-diMe Iryanthera laevis wood (Braz Filho ez al., 1980b)
2',7-diOH-4', 5'-methylenedioxy-3, 8-diMe Iryanthera laevis wood (Braz Filho er al., 1980b)
2',5-diOH-4', 5'-methylenedioxy-6, 8-diMe Iryanthera laevis wood (Braz Filho et al., 1980b)

(4) Prenylated 5,7-diOMe-8-pr* 79.5(¢) Tephrosia watsoniana leaf (Gomez et al., 1985)

Tephrosia madrensis leaf (Gomez et al., 1983)
3,4, 7-triOH-2', 5'-di-pr (kazinol A) —11(c) Broussonetia papyrifera cortex (Ikuta et al., 1985)
kazinol B (2.15) —20(c) Broussonetia papyrifera cortex (Ikuta er al., 1985)
nitenin (2.16) Tephrosia nitens leaf (Gomez et al., 1984)

Tephrosia watsoniana leaf (Gomez ez al., 1985)

(35) O-Glycosides 5-OH-7-0Glc (koaburanin) —64.2(e) Enkianthus nudipes leaf (Ogawa er al., 1970)
7,4'-diOMe-5-OGlc (dichotosin) —34.5(m) Hoppea dichotoma root (Ghosal et al., 1985a)
4,7-diOH-5-0Xyl - 31.8(e} Buckleya lanceolata leaf (Sashida et al., 1976)

3, 7-diOH-4'-OMe-5 -OGlu (auriculoside} - 77.0(m) Acacia auriculiformis leaf (Sahai ez al., 1980)
3,4, 7-triOMe-3-OGlu (dichotosinin) Hoppea dichotoma root (Ghosal ez al., 1985a)
7-OH-3",4-diOMe-5-OGlu (dittutin) -46.3(m) Canscora diffusa leaf (Ghosal et al., 1983)

(6} Bifiavanoids Daphnudorxjn A(2.17) —63.2(d) Daphne odora root (Baba et al., 1985)
Daphnodorin C (2.18) —263(d) Daphne odora root (Baba et al., 1985)

Compounfi (2.19) —60(c) Daemonorops draco resin (Merlini & Nasini, 1976)
Qracorubm (?.20) —103(c; D. draco resin (Cardillo e al., 1971)
Nordracorubin (2.21) --77.5(m) D. draco resin (Cardillo et al., 1971)

Compound (2.22)

Compound (2.23) )

Compound (2.24; D. draco resin (Camarda et al., 1981)

Compound (2.25) J>

Compound {2.26) +105(e) Xanthorrhoea preissii resin (Birch er al., 1967)
Compound (2.27) ~24¥e) Xanthorrhoea preissii resin (Birch er al., 1967)
Compound (2.28; D. draco resin (Camarda et al., 1981)

Cizelge 4.2 Dogal Flavanlar tablosu

4.3 YAPI VE TANIMLAMA

4.3.1 Flavanlar

Flavononlarin ¢ift indirgenmesi ile olusurlar. Licaris Radyata bitkisinden
elde dilen flavanlar, yesil kelebeklerin larvalari icin temel gida maddesidir. ilk
dogal flavanlar Australyada reginelerden elde edildi. Daha sonra c¢esitli bitki ve
recinelerden elde edilen flavanlarin okside olmus hallerinin koyu ve parlak renkli
olduklari belirlendi.
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4.3.2 Flavan-3-ol’ler

En ¢ok bilinen monomer yapilari catechin ve epicatechindir (I.Harborne et
al.1988). Dikotil bitkilerde bulunurlar. Ozellikle ilkel bitkilerde bulunan ve de asiri
yaygin olanlari B halkasinda 3,4,5 tri hidroksi grubu bulunan (flavan-3-ollerin)
gallocatechin ve epigallocatechindir. Ent-catechin ve ent-epicatechin oldukga
nadir bulunur. Catechin ve epicatechin’den C2 epimeraz enzimi ile ent- izomeri
olusumlari gérulmustar.

Son zamanlarda flavan-3-oller bir agac¢ tipinden izole edilebildi ve 1983’te
iki yenisi daha bulundu (prosopin (2R,3S) ve leguminosa (2R,3R)). Cok karmasik
yapilari oldugundan tetra-O-metil eter ile NMR ve MS’te yluksek ¢oézunurlik ile
yapilari kesinlesti. Tum etkilerinin epicatechin ile ¢cok benzer oldugu goézlendi.
Ourele catchin agac¢ kékinden izole edildi ve yesil cay basta olmak lGzere yesil ve
siyah ¢cay’dan gallat esterleri elde edilmistir.

Yeni C silbstitie flavan-3-ol’lerin izolasyonu son bes yildir ilerlemistir.
Bazilarinin ise tam olarak yapisi X-Ray kristalografisi ile belirlenmistir. Bazi
dimerler ise kondenzasyon ile elde edilmistir. Tim C slbstitie metabolitler
(chinconain, gambiriin, stenophyllain, coprirachin, larixinol) elektrofilik
sUbstitisyon ile catechin veya epiatechin’in C8 veya CG6’sinin yuksek

reaktivitesini yansitir.

Sekil 4.5 Flavan-3-ol 6rnegdi (Broussinol)
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HO OH
Ar = p-C H,-OH; larixinol

Sekil 4.6 Ornek Larixinol yapisi

OH "OH

R'= H; R? = 3, 4-dihydroxyphenyl; gambiriin Al
R* = 3, 4-dihydroxyphenyl; R? = H; gambiriin A2

Sekil 4.7 A tipi farkli Gambiriin yapilari
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OH OH

R'= H; R* = 3, 4-dihydroxyphenyl; gambiriin Bl
R = 3, 4-dihydroxyphenyl; R = H; gambiriin B2

Sekil 4.8 B tipi farkli Gambiriin yapilari

OH
gambirnn B3

Sekil 4.9 B3 tipi farkli Gambiriin yapilari
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kopsirachin

Sekil 4.10 Kopsirachin yapisi

R'=H,R%=13, 4-dihydroxyphenyl; Cinchonoin 1a

Ri= 3,4 -dihydroxyphenyl ; HEIH; Cinchonain 1b

Sekil 4.11 Cinchonain a ve b yapisi
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R1=8-catechin, R%=galloyl; Stenophylianin A

R'=6-catechin H2=gullo I; Stenophyllanin B
H :r y

Ri= 8-catechin, RZ=H ; Stenophyllanin C

Sekil 4.12 Stenophyllanin A,B ve C yapisi



Class and compound
-
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[alp (solvent,

Sonrce (reference)

‘1) Hydroxylated A- and B-rings
Afzelechin

Epiafzelechin

ent-Epiafzelechin

Catechin
ent-Catechin

Gallocatechin
Epigallocatechin
Epicatechin
ent-Epicatechin

Fisetinidol

ent-Fisetinidol
ent-Epifisetinidol

Robinetinidol

(2R, 3R)-3, 3,5, 7-Pentahydroxyflavan*

Prosopin

2} O-Methylated
4, 5-DiOMe-afzelechin
4'-OMe-Catechin
4, 7-DiOMe-catechin
3,5, 7-TriOMe-Catechin
4,5, 7-TriOMe-catechin
3'-OMe-Epicatechin

3, 4-DiOMe-epicatechin
3, 5-DiOMe-epicatechin

3,5, 7-TriOMec-epicatechin

3, 4-Methylenedioxy-5, 7-
diOMe-epicatechin

Cizelge 4.3 Flavan-3-ol'ler

+ 20.6(aw)

—58.9(e)

+ 66(e)*

+17(aw)
~7.9()'

+ 14.7(aw)
— 60(c)
— 63(¢)
-+ 52(a)

- 8.6(aw)

+8.0{aw)
+ 82(aw)

— 10.7(aw)

- 39.7(m)
n.d.

n.d.
+60.7(a)
—3.8(m)

—8.2(2)
—56.1(a)

—59.3(a)
—66.4(a)

—61.2(a)
0(c)

Eucalyptus calophylla wood (Hillis & Carle, 1960)

Nothofagus fusca heartwood (Hillis & Inoue, 1967)

Saxifraga ligulata root (Poce Tueci er al., 1969)

Desmoncus polycanthus leaf (Marlett et al., 1976)

Funiperus communis fruit (Friedrich & Engelstowe, 1978)

Prunus persica cv. Hakuto roots (Ohigashi er al., 1982)

Kandelia candel bark (Hsu ez al., 1985a)

Afzelia sp. heartwood (King et al., 1955)

Larix gmelini bark (Shen e: al., 1985)

Larix sibirica bark (Pashinana er al., 1970)

Juniperus communis fruit (Friedrich & Engelstowe, 1978)

Cassia sieberiana root (Waterman & Faulkner, 1979)

Ephedra sp. root (Hikino ez al., 1982a)

Lizvinstona chinensis leaf (Delle Monache er al., 1972)

Crataeva religiosa leaf (as 5-Glu, Sethi er al., 1984)

Widespread

Polygonum multiflorum root (as 3-gallate, Nonaka er al.,
1982b)

Rhaphiolepsis umbellara bark (as 7-Glu, Nonaka er ul.,
1983a)

Widespread

Widespread

Widespread

Palmae fruit and Jeaf (Delle Monache ¢t al., 1972)

Uncarta gambir leaf (Nenaka & Nishioka, 1980)

Polygonum multiflorion root (Novaka et al., 1982b)

Acacia mnearnsii icartwood (Roux & Paulus, 1901)

Colophospermum mopane heartwood (Drewes & Roux,
1966a)

Uivala mimaifoiia, V. clongata wood {Kijjoa <t al., 1981)

Afzelia xylocarpa wood (Dean et al., 1965)

Colophospernum mopane heartwood (Drewes & Roux,
1966a)

Acacia mearnsit bark (Roux & Maihs, 1960)

Humboltia laurifolia bark (Samaraweera et o/., 1983)

Piptadenia macrocarpa heartwood (Miyauchi et al.,
1976)

Prosopis glandulesa heartwood (Jacobs et al., 1983)

Lagascea rigida leaf (Bohlmann & Jakupovic, 1978)

Cinnamomum cassic bark (Morimoto ¢t al., 1985b)

C. cassia bark (Morimoto er al., 1985b)

Viguiera quinqueradiaia leaf (Delgado et af., 1984)

C. cassia bark (Morimoto et al., 1985b)

C. cassia, C. abuusifolium bark (Morimoto er al., 1985b)

Lindera umbellata twig (Morimoto et al., 1985b)

Symplocus uniflora bark (as 7-Glu, Tscheschie et al.,
1980)

L. umbellata twig (Morimoto et al., 1985b)

C. cassia, C. obtusifolium bark (Morimoto ¢z al., 1985b)

L. umbellata twig (Morimoto et al., 1985b)

C. cassta, C. obtusifolium bark (Morimoto ez al., 1985b)

L. wmbellata twig (Morimoto et al., 1985b)

C. cassia bark (Miyamura et al., 1983)

ve dogal tirevleri



18

Class and compound [y (solvent) Source (reference)
4'-OMe-Epigallocatechin — 62(e) Ouratea sp. root bark (Delte Monache er al., 1967)
(ourateacatechin) Elacodendron balae root bark (Weeratunga er al., 1935)

Kokoona zcyvlanica root bark (Kamal ez al., 1982)
Prionostema aspera root bark (Delle Monache et al.,
1976)
Maytenus rigida root bark (Delle Monache et al., 1976)
(3) Simple esters of flavan-3-ols

ent-Epicatechin 3-0-6-(3, 4-diOH-phenyl)- —7(m) Phyllocladus alpimes twig (Foo et al., 1985)
f-OH-pentanoate (phylloflavan) %

Catechin 3-O-(1-OH-6-0x0-2-cyclo- —102(a) Salix sieboldiana bark (Hsu er al., 1985¢)
hexene-1-carboxylate) -

Catechin 3-0-(1, 6-diOH-2-cyclo- —87(a) Salix sieboldiana bark (Hsu et ai., 1985¢)
hexene-1-carboxylate)

Epigallocatechin 3-0-p-coumarate ~- 158(a) Thea sinensis leaf (Nonaka et al., 1983b)

Catechin 3-O-GA? + 56(e) Bergenita crassifolia, B. cordifolia roots (Haslam, 1969)

Catechin 7-0~GA + 39(a) Sanguisorba officinalis voot (Tanaka ¢t al., 1983)

ent-Catechin 3-0-GA —52(e) Polygonum nudtiflorum root (Nonaka ez al., 1982b)

Epicatechin 3-0-GA — 190(e) Thea sinensis leaf (Bradficld & Penney, 1948)

Vitis cv fruit (Weinges & Piretti, 1971)

Acacta pycnantha bark (Roux et al., 1961)

Hamamelis virginiana bark (Friedrich & Krueger, 1974)
Davedsonia pruricns leaf (Wilkins & Bohm, 1977)
Rheum rhizoma root (Nonaka et al., 1981)

Myrica rubra bark (Nonaka er al., 1983d)

Epicatechin 3-0-(3-OMe)-GA — 168(e) Thea sinensts leaf (Saijo, 1982)
Epicatechin 3, 5-di-0-GA - 9(¢) T. sinensis leaf (Coxon et al., 1972)
Epigalfocatechin 3-0-GA —179(e) 1% sinensis leaf (Bradficld & Penney, 1948)

Vitis cv. fruit (Iankov, 1966)

Acacia pyenantha bark (Roux et al., 1961)

Hamamelis virgintana bark (Friedrich & Krueger, 1974)
Davidsonia pruriens leaf (Wilkins & Bohm, 1977)

Epigallocatechin 3-0-(3-OMce-GA — 162(¢) 1. sinensits leaf (Saijo, 1982)
Lipigallocatechin 7-0-GA — 24(¢e) Acacta milotica bark & fruit (Ayoub, 1985)
Epigallocatechin 3, 3-di-O-GA — 13(¢) 1. sinensis leaf (Coxon et al., 1972)
Epigallocatechin 5, 7-di-0O-GA —~ 18(e) Acacia nilotica bark & fruit {Ayoub, 1985)
(4) C- and O-Glycosides of flavan-3-ols
Epiafzelechin 5-0-f-p-Glep — 38(m) Cratacva religiosa bark (Scthi et al., 1984)
Catechin 5-0-p-0-Glcp —29(m) Rhetum rhizoma root (Nonaka et al., 1983a)
Catechin 7-0-a-1.-Aral —122(m) Polypodium vulgare frond (Uvarova et al., 1967)
Catechin 7-O-Apioside Polypodium vulgare frond (Karl e al., 1982)
Catechin 7-O-f-D-Xylp - 34(w) Ulmnus americana bark (Doskotch er al., 1973)
Catechin 5-0-f-D-(2"-O-ferulyl- ~ 52(a) Cinnamomon obiusifolium bark (Morimoto et al., 1986b)
0"-0-p-coumaryl)-Glep
ent-Catechin 7-0-f-p-Glcp - 21(m) Rhaphiolepsis umbellata bark (Nonaka et al., 1983a)
Epicatechin 3-0-#-p-Glep ~72(m) Cinnamonnon cassia bark (Morimoto et al., 1986a)
Epicatechin 3-O-f-p-Allp -~ 30(m)
Epicatechin 3-0-f-b-(2"-trans- ~92m) Dazallia divaricata fronds (Murakami ez al., 1985)
cinnamyl)-Allp
Epicatechin 3-O-ff-D-(3"-trans- — 75(m)
cinnamyl)-Allp
3'-OMe-Epicatechin 7-0-ff-»-Glep - 77(m) Svinplocus uniflora bark (Tschesche et al., 1980}
(symplocoside)
Epicatechin 6-C-»-Glep + 8.8(m) Cinnamomum cassia bark (Morimoto et al., 1986a)
Epicatechin 8-C-fi-p-Glep — 38(a) Cinnamomum cassia bark (Morimoto et al., 1986a)
(5) A- or B-ring C-substituted flavan-3-ols
Broussinol (2.29) - 22(c) Broussonetia papyrifera shoot {Takasugi et al.. 1984)
Daphnodorin B (2.30) - 108(d) Dap#ime odora root (Baba er al., 1985)

Cizelge 4.3 Flavan-3-ol’ler ve dogal tarevleri (devami)
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~ -
Class and compound

|}y (solvent)

Source (reference)

Larixinol (2.31)
Catechin 6-carboxylic acid
Gambiriin Al (2.32)

Gambiriin A2 (2.33)
Gambiriin Bt (2.34)
Gambiriin B2 (2.35)
Gambiriin B3 {2.36)

Kopsirachin (2.37)
Stenophylflanin A (2.38)
Stenophyllanin B (2.39)
Stenophyllanin C (2.40)
Cinchonain la (2.41)

Cinchonain 1b (2.42)

Cinchonam f¢ (2.43)
Cinchonain 1d (2.44)
(6) Biflavan-3-ols
Prosopin-{3 -» §)-prosopin
Prosopin-(5 — 6)-prosopin
Epigallocatechin(2'— 2')-
epigallocatechin (2.45)
Theasinensin A (2.46)
Theasinensin B (2.47)

-~ 131(a)
— 14(a)

+ 67()
—45a)

— 20(m)

+ 66{c)

+ 94(m)
+ 48(m)
+ 81(m)
—214(a)

+ 12()

— 25(a)
+ 2%a)

- 20{a}
—- 227()
- 147

Larix gmelini bark (Shen e al., 1985)

Acucia luederitzii heartwood (Ferreira er al., 1985)
Uncaria gambir leaf (Nonaka & Nishioka, 1980)
Sanguisorba officinalis roots (Tanaka er al., 1983)

Uncaria gambir leaf (Nonaka & Nishioka, 1980)

Sanguiserba officinalis roots (Tanaka et al., 1983)
Kopsia dasyrachis leaf (Homberger & Hesse, 1984)
Quercus stenophylla bark (Nonaka et al., 1985)
Quercus stenophylla bark (Nonaka er al, 1985)
Quercus stenophylla bark (Nonaka ez al., 1985)
Cinchona succirubra bark (Nonaka & Nishioka. 1982)
Kandelia candel bark (Hsu et al., 19834)

Uncaria rhynchophylla (Nonaka & Nishioka, 1982)
Polygonum bistorta (Nonaka & Nishioka, 1982)
Raphiolepsis umbellata (Nonaka & Nishiok o, 1982)
Cinchona succirubra bark (Nonaka & Nishioka, 1982)
Kandelia candel bark (Hsu et al., 19854)

Cinchona succirubra bark (Nonaka & Nishioka. 1982)
Cinchona succirubra bark (Nonaka & Nishioka, 1982}

Prosopis glandulosa heartwood (Jacobs er al., 1983)
Prosopis glandilosa heartwood (Jacobs ef el 1983)

Tannase product from theasinensins A and B
Thea sinensis leat (Nonaka et al., 1983b)
Thea sinensis leaf (Nonaka er al., 1983b)

Cizelge 4.3 Flavan-3-ol’'ler ve dogal tirevleri (devami)

Sekil4.13 Cinchonain ¢ ve d yapisi



HO

OH “OR!

R'=R%=H
R =Rzzgullule;Theusinensin A

R! =gqallate; R2=H ; Theasinensin B

Sekil 4.14 Theasinensin A ve B yapisi
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Structural type and compound
{trivial name}

[2]py (solvent)

Source (reference)

(1) Leucopelargonidin
Afzelechin-4/-ol

(2) Leucocyanidin
Catechin-4-ol

(3) Leucoguibourtinidin
Epiguibourtinidol-4-ol

Guibourtinidol-4«-ol

Guibourtinidol-43-ol

(4) Leucofisetinidin
Fisetinidol-4 -0l (mollisacacidin)

Fisetinidol-4/3-0l

cnt-Fisetinidol-4 /-0l

Epifisetinidol-4a-0l

Epifisetinidol-4f-ol

enr-epifisetinidol-4 f~ol
(5) Leucorobinetinidin

Robinetinidol-4x-o0l
(6) Leucoteracacinidin

Oritin-4f-ol

Epioritin-4x-o} (teracacidin)

Epioritin-4 -0l (isoteracacidin)

(7) Leucomelacacinidin
Prosopin-4f-ol

Epiprosopin-4x-ol (melacacidin)

Epiprosopin-4-ol
(8) Miscellaneous
Cyanomaclurin (2.48)

+ 34(e)*
+ 12(aw)

—18(a)"

+ 115"

+ 31(aw)

+43@)*

— 32(aw)
- 29(aw)

- 18¢e)*

-+ 49(aw)

+ 34{aw)
—7.0(e)*

-~ 80(aw)
— 40(e)*
—6.0(e)*

— 85(aw)

~ 32(0)

+192(w)

Enzymic product from aromadendrin (Heller et al.,
1985b)

Enzymic product from taxifolin (Stafford ez al., 1985)

Guibourtia coleosperma heartwood (Roux & de Bruyn,
1963)

Guibourtia coleosperma heartwood (Saayman & Roux,
1965)

Acacia cultriformis heartwood (du Preez & Roux, 1970)

Acacia luederitzii heartwood (Ferreira et al., 1985)

Guibourtia coleosperma heartwood (Saayman & Roux,
1965)

Acacia luederitzii heartwood (Ferreira et al., 1985)

Gleditsia japonica leaf (Clark-Lewis & Mitsuno, 1958)

Acacia spp. heartwood — Section Bipinnatae, Subsection

Botryocephalae, Pulchae and Gunimiterae; Section

Phyllodinae, Subsections Brunioideae and
Uninerves — only some species (Tindale & Roux,
1974)

Guibourtia coleosperma heartwood (Drewes & Roux,
1965)

Colophospernuon mopane heartwood (Drewes & Roux,
1966a)

Neorautanenia amboensts root (Oberholzer e al., 1980)

Acacta spp. heartwood-same distribution as fisetinidol-
42-0l.

Schinopsis lorentzii heartwood (Drewes & Roux, 1964)

Guibourtia coleosperma heartwood (Drewes & Roux,
1965)

Guibourtia colcospermia heartwood (Drewes & Roux,
1965)

Acacia mearnsit heartwood (Drewes & Ilsley, 1969)

Robinia pseudacacia heartwood (Roux & Paulus, 1962)

Acacia auriculiformis icartwood (Drewes & Roux,
1966b)

Acacia spp. heartwood ~ scattered distribution in
Subsections Pungentes, Uninerves, Plurinerves, and
Juliflorae {Tindale & Roux, 1974)

Acacia spp. heartwood ~ samie distribution as epioritin-
4u-0l

Acacia nigrescens heartwood (Fourie et al., 1972)

Prosopis glandulosa heartwood (Jacobs et al., 1985)

Acacia spp. heartwood ~ widely distributed in
Subsections Pungentes, Calamiformes, Uninerves
(except Racemosae), Plurinerves, and Juliflorae
(Tindale & Roux, 1974)

Acacia spp. heartwood — distribution as for epiprosopin-
4a-of

Artocarpus integrifolia heartwood (Appel & Robinson,
1935)

Cizelge 4.4 Dogal leucoanthocyanidinler:Flavan-3,4-diol’ler ve tirevleri
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rea
Structural type and compownd
(trivial name )

[x]py @ solvent)

Source (reference)

(9) Alkylated flavanoids
4x-OEt-Epiprosopin
4/-OEt-Epiprosopin
8-OMe-Oritin-du-ol
8-OMe-Prosopin-4f-ol

8-OMe-Prosopin-4x-ol

3, 8-diOMe-Prosopin-43-ol

3,4, 7-TriOMe-fisetinidol-4 -0l

3,3,4,4,7-PentaOMe-
fisetinidol-43-ol

5-OMe-8-pr-Afzelechin-4/3-ol

4,5-DiOMe-8-pr-afzelechin-4f-ol

3, 5‘DiOML‘—8~pr-rlf7xlcchi11»-1/)'~L)l'l

Compound (2.49)
Compound (2.50)

—d&(e)
- 75(¢)
~8.8(a)

-+ 38(c)

- 11(c)

Acacia melanoxylon heartwood (Foo & Wongz, 1986)
Acacia melanoxylon heartwood (Foo & Wong, 1986)
Acacia cultriformis heartwood (du Preez & Roux, 1970)
Acacta cultriformis heartwood (du Preez & Roux, 1970)
Acacia saxatilis heartwood (Fourie er al., 1974)

Acacia saxatilis heartwood (Fourie ez al., 1974)

Acacia saxarilis heartwood (Fourie er al., 1974)
Neoraquranenia amboensts root (Oberholzer ¢r al., 1980)
Neorautanenia amboensis root (Oberholzer ¢ al., 1980)

Murshallia grandiflora roots (Bohlmann ez of ., 1979)
Marshalfia obovata root {Bohlmann ez al., 1980)
Marshallia grandiflora root (Bohlmann et af. 5 1979)
Marshallia obovata root (Bohlmann et al., 1980)
Marshallia obovara root (Bohlmann er al., 1980)
Muarshallia obovare root (Bohlmann et af., 1980}
Derris araripensis root (Nascimento & Mors, 1981)

Cizelge 4.4 Dogal leucoanthocyanidinler:Flavan-3,4-diol’ler ve tirevleri (devami)

Compound

{2)y (solvent)

Sonrce (reference)

4,5, 7-TriOMe-2, 4-rrans-
flavan-4-ol

Tephrowatsin A (2.51)

4',5-DiOH-7-OMe-8-pr-2, 4-trans-
flavan-4-ol*

Erubin A (2.52)

Erubin B (2.53)

Triphyllin A (2.54)

Triphyllin B (2.53)

—43.3(c)

+ 88(m)
-+ 10(m)
+17(m)
+ 18(m)

Duabhlia temucandis leaf (Lam & Wrang, 1975)

Tephrosia watsoniana leaf (Gomez et al., 1985)
Marshallia obovata roots (Bohlmann er al., 1980)

Glaphyropteridopsts erubescens fronds (Tanaka et al., 1984)
Glaphyropteridopsis erubescens fronds (Tanaka et al., 1984)
Pronephrium triphylium fronds (Tanaka et al., 1985)
Pronephrium triphylhum fronds (Tanaka ez al., 1985)

Cizelge 4.5 Dogal leucoanthocyanidinler: Flavan-4-ol’'ler
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Ciompound (siructure!

[1]“ (solvent )

Plant source {reference )

Pubeschin (2.36)

Peltagynol (2.57)

Peltagynol B (2.58)
Mopanol (2.59)

Mopanol B (2.60)
ent-12a, ba-cis-Peltagynol B (2.61)
1-0-OMe-Peltagynol

7-OMe-2, 3-0, O-Methylenemopanol
3-OMe-4-OH-35, 5-DiMe-peltagynol

+ 188(¢)*

+273(ca)

+ 221(c)’
+ 209(ca + )

+ 2210
—220(c)'

+ 209(a)

Peltogyne pubescens, I, venosa heartwood (Malan & Roux,
1974)

Peltogyne porphyrocardia heartwood (Robinson & Robinson,
1933)

P. pubescens, P. venosa heartwood (Malan & Roux, 1974)

P. confertifolia, P. catingue wood (de Almeida ct of., 1974)

Acacia pence heartwood (Brandt & Roux, 1979)

Acacia carnel heartwood (Brandt ef af., 1981a)

Acacia crombet heartwood (Brandt et al., 1981b)

Acacia fascieulifera heartwood (van Heerden ez af., 1981)

Trachylobium verrucosum heartwood (Ferreira et af., 1974)

Colophospermum mopane heartwood (Drewes & Roux,
1966a)

accompanies peltagynol

Colophospermum mopane heartwood (Drewes & Roux,
1966a)

Peltogyne confertifolia, P. catingue wood (de Almeida et al.,
1974)

P. porphyrocardia, P. confertifolia, P. venosa heartwood
(Drewes & Roux, 1967)

accompanies mopano!

Acacia peuce heartwood! {Brandt & Roux, 1979)

Peltogyne paniculata, P. confertifolia wood (de Almeida
et al., 1974)

Elacodendron balac root bark (Weeratunga et al., 1985)

Cizelge 4.6 Dogal leucoanthocyanidinler: Peltagynoid Flavanlar

Sekil 4.15 Cyanomaclurin yapisi
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tephrowatsonin A

Sekil 4.16 Tephrowatsonin yapisi

0 OH
HO OH

erubin A

¥

Sekil 4.17 Eurobin A yapisi

@DR?
Me
GlcO =

F'.ﬂ
GlcQ i
OH
R! = R? = Me; erubin B
R' = CH,OH; R? = Me; triphyllin A
R' = CH,OH; R? = H; triphyllin B

Sekil 4.18 Eurobin B yapisi
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R'=0H,R%=R>=R%=H; Pubeschin
R'=R%=0H,R%=R3=H, Peitagynol
R==R3=GH, Re=R%= H; Peltagynol B
H1=H3'—*H,RE=R4=DH ; Mopanol

R =F¥4=HjR?—-Ft‘.3’=i}H;r Mopanol B

Sekil 4.19 Farkli sibstitie yapilar

OH
@r:m
HO D™
MDH
O
@]
Dryopterin

Sekil 4.20 Dryopterin yapisi
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R'=0H,R==R"=H
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R'=R<=R“=H; Enantiomer of
R'=R3=H RZ2=0Me

R'=0H,R%=H, R®*=Me
Sekil 4.21 Farkli slbstitie yapilar

4.3.3 Leucoanthocyanidinler (flavan-3-4-dioller)

Afzelechin ve catechin 4B-ol dihidroflavonollerden enzimatik indirgenme

urdnleri ile izole edildi. Melacacidin ve izomelacacidin ornek olarak verilebilir.
4.3.4 Leucoanthocyanidinler (flavan-4-oller)

Flavonon’dan tlrevlenerek indirgenebilirler. Cogu egrelti otundan elde
edilir. Euribin ve trifilin 6rnek verilebilir.

4.3.5 Leucoanthocyanidinler (peltagoid flavanlar)

Diger flavonoidlerden farklidirlar, B halkasinin 2 veya 6 nolu karbon atomu
ile 3 oxy arasindaki kopri ile (Karbon képriisii) 4 halkali bir yapidir. isim ve
belirli yapilarida farklidir. Sicak bolgelerdeki bitki koklerinden izole edilebilir.

4.3.6 Proanthocyanidin Oligomerleri

Son bes yilda yiuksek ve orta molekiul agiriginda dogal ¢ok cgesitli dogal
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proanthocyanidin yapilari bulunmustur. Ouratea, Kandelia Candel (bark), Uncaria
Gambir (leaf) 6rnek verilebilir. Bazilari arpadan elde edilirken en kigik yeni
proanthocyanidinler, Asetil Co-A ve Epicatechin-4-ol arasindaki kondenzasyon ile
elde edildi. {epicatechin- (48 — 8)n } epicatechin (n=1-5).

(Dogal proanthocyanidinler EK 2’de, flavanoidler arasi ¢ift bag iceren A

tipi proanthocyanidinler EK 3'de sunulmustur. )

QH
r["JH
HC B! ! O
= oy
OH (+) Catechin
Sekil 4.22 (+)Catechin yapisi
OH

H( Q A O -

OH

OH O
Quercetin

Sekil 4.23 Quercetin yapisi
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OH  OH
Leucodelphinidin

Sekil 4.24 Leucodelphinidin yapisi

JH
OH

" OH
OH (-) Epicatechin

Sekil 4.25 (-)epicatechin yapisi
© OH

ive 4

H{ O. -

OH O
Taxifolin

Sekil 4.26 Taxifolin yapisi

OH
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OH
OH
HO )
JH
OH OH
Leucocyann

Sekil 4.27 Leucoanthocyanidin yapisi

OH
OH

A Procyanidin
OH

B Procyanidin

Sekil 4.28 Procyanidin A, B ve polimer yapisi
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4.4 iIZOLASYON VE SAFLASTIRMA YONTEMLERI

Cesitli bitkilerden mono,di ve trimerik flavan-3-ol tirevlerinin
ektraksiyonu alkol kullanilarak gerceklestirilmistir (ila¢g olarak sephadex LH20).
Benzer ¢6zlcl sistemleri ve ylksek poroziteli polistiren jel kullanilarakda
ayristirma yapilmis ve burada ¢béziuclu programlamasi etkili olmustur. Son
zamanlarda ters faz C8,C18 ve CN destekli kolon kromatografi sistemleri ile
(etanolik veya metanolik) ayristirma gergeklestirilmistir. Hatta arpa ve serbetci
otu procyanidinleri TSK jeli ile preperatif olarak ayristirilmistir. Ters faz HPLC ile
preperatif ve analitik olarak ¢ok basarili ¢caligsmalar yapilmistir. Bu calismada

fenolik hidroksi gruplarindaki iyonlagsma onlenmistir (I.Harborne 1988).

Relative retention
time {catechin

Compound ) : standard)
Catechin : : 1.00
Epicatechin ' 1.83
Epicatechin-{4/ — 8)-catechin 0.65
Epicatechin-{4f} --» 6)-catechin 2.55
[Epicatechin-{4/ — 8}],catechin 0.55
Epicaiechin-(4# -+ ¥)-epicatechin 1.18
lipicatechin-(4ff -+ 8)],epicatechin 1.90
Catechin~(4« - 8)-catechin 0.60
Epicatechin-{48 -» 2)-phloroglucinol 0.57

Cpigallocatechin-(4f — 2)-phloroglucinol  0.38

Cizelge 4.7 Bazi proanthocyanidin yapilarinin HPLC’de alikonma zamanlari

1-mers
1
T ADEIDNE
2-mers Contant in MP
P a0
FTD
0 0 100 150 200 250 [ 60

Relention Time (min)

Preparative NF-HPFLC profile of methy] acetse exirsct of apple procyanidins. Experimental conditions:
Soloensil & 1530 (1530 pm particle size) wis wsod as porous sphere silica beads; the size of stinless ool
column wis 500 = 50 mm LD mobile phase (MP) solvents A and B were each a mixiure of hexsne—sceone at
volume mtios of (A) 35:65 and (B) 2080 the Iyvophilieed powder of 12 g of exiract was dissolved in 30 ml of
methy] acetaie a3 sample solution; flow rate wis 57 mlmin the shaorbance of eluste was mondiored st 230 nm.

Sekil 4.29 Atik ekstresi HPLC analiz diyagrami
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4.5 YAPISAL AYDINLATMA

300 veya 500 MHz yuksek alan NMR, FAB-MS ve UV spektrometresi
kullaniimistir.

M
Lhaner
Relauve imensity
(%)
50 I.iuugﬂu
] Trimer pl\lre Tetramer gallate
Tetramer l
WN 1155 Pentames  Pentamer gallate
| . .
1400 1600 1300
Sekil 4.30 Atik ekstresi MS analiz diyagrami
Oligomers Acetone:water:acetic Methanol: water:acetic
acid (90:9.5:0.5) extract acid (90:9.5:0.5) extract

Monomers 48 04-298 40.44-3.67

Dimers 16.5+3.11 26.3+4.63

Trimers 1084191 15.143.12

Tetramers 8.14+092 5.541.21

Pentamers 53+083 3.44+092

Hexamers 3240052 2.84067
Heptamers 2.7+0079 1.440.34

Octamers 3.040083 0.994-0.08

Nanomers 1.54+0.067 -

Cizelge 4.8 Farkli ¢ozlcu ile elde edilen dimer miktarlari
4.6 UYGULAMALAR

Genellikle sarap olmak lizere en dnemlisi gida endistrisidir. Burada renkli
bilesikler olduklari énemli oldugundan kirmizi gsarap en yaygin olanidir. Farkl
Uzdmler UGzerinde arastirma yapilmis ve detayli bilgiler sarap saklama
esnasindaki degisikliklerin monitérize edilmesi ile edinilmistir. Saraptan malvidin

glikozidlerinden malvidin-3-(asetil glikozid) orani HPLC ile &lgildi. Ozellikle
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oligomerik olanlari pH ve isida duyarl oldugundan ¢ok kolay agarirlar (Wallin et
al. 1980).

Cogu flavonoid yapisi bécek larvalarinin gelisimini yavaslatir. pH indikator
calismalari devam etmektedir. Flavanoidler biyolojik ve fizikokimyasal
calismalarda yaygin olarak kullanilirlar. Polifenolik flavanoidler meyve ve
bitkilerde bol bulunur ve c¢ok cgesitli sartlarda elde edilebilirler. Yapilari en ¢ok
flavon, flavonol ve flavonon seklindedir. Son yillarda anti-HIV aktivitesi
bulunmustur. Bir ¢calismada flavon,flavonon ve benz-y-pironlarin yapilariyla C1-
C2 arasindaki dihedral acgilarinin (w) etkileri arastiriimistir.

Flavonoidler, bitki aleminde fenolik bilesikler olarak ¢ok genis bir gruptur.
Bunlarda “C6,C3,C6” temel iskeleti olusturur. Plazmadaki disuk yogunluklu
lipoproteinlerini (LDL), hizli hicre ¢ogalmasini 6énlemede etkindirler. Baska bir
calismada ise kirmizi sarap ve Uzim suyunda bulunan quartechin bilesiginin
relax etkileri bulunmustur (Jayaprakasha,G.K. et al.2001).

Flavonoidlerin ylUksek antioksidant etkileri OH slbstitientlerinden
kaynaklanir. Quartechin ve izoquartechinin antikanser etkisi ile prostat kanserine
etkisi oldugu saptanmistir (Escribano-Baiton,T. Et al. 1992).

Cevresel Kkirlilik, gida yetersizligi, UV radyasyon ve patojenik etkilerle
strese karsi etkin oldugu baska bir ¢calismada saptanmistir (Tor P. Schultz et al
2001). Patojenik mikroorganizmalara karsi koyarlar ve bu nedenle enfeksiyon
Onleyicidirler. Ozona duyarli stresin giderilmesinde etkilidirler.

Aktif proanthocyanidinler dusik molekul agirhikhh olanlaridir. Suda
¢Ozunebilir ve vicutta kolayca tasinabilirler. Gece kramplarina %50 iyi geldigi
ispatlanmistir. Bacak damarlarinda kan tutulmasi ile olusan asiri pihtilagsma,
ayak agrilarina, iltihaplara, gece korligine, oksidatif zedelenmelere karsi
koruyucu bir gérev Ustlenirler. Tum proanthocyanidinler etkili degildir.

Anti alerjiktir ve dogal hicre 6limlerini geciktirir. Gastrik Ulseri dnlemede
etkilidirler (Tor P. Schultz et al 2001). Ginde en az 15 sigara i¢genlerde yapilan
deneysel calismada aspirin benzeri bir etkisi gézlenmistir.

Ust solunum Yollari Enfeksiyonu, diabetik korlik, alerji ve yaslanma
etkilerine karsi etkilidir.

ilk olarak 1951’de Fransa’da izim ¢ekirdeginden ekstrakte edilmistir.
Baslangigta C vitamini ile birlikte olan ve C vitaminine yardimci etkileri
bulunmustu (Adamson, G.E. et al. 1999). Daha sonra Avrupa’da yapilan
calismalarda diger etkileri bulundu. Uziim extrakti gam kabugu extraktindan daha

ucuzdur ve OPC iceridi daha fazladir. (I.Harborne et al. 1988).
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Farmakolojik 6zellikleri olanlar OligoProanthoCyanidinlerdir. Polifenollerin
kompleks karigsimini olusturan tanninlerdir (Escribano-Baiton,T. Et al. 1992)
Asitle muamele edildiginde anthocyanidin monomerlerine ayrisirlar. Farkl

bitkilerde farkli miktarlarda ve farkli iglevsel 6zellik gosterirler.

Cam kabugu ekstraktinda; flavonoidler, catechin, epicatechin ve taxifolin
bulunurken Gzim c¢ekirdedi ekstraktinda; fenolik asitler (p-kumarik, sinnamik,
kafeik, gentisik, ferulik ve vanilik asit), trihidroksi stilbenler (resveratrol ve
polidatin), flavonoidler (catechin, epicatechin, quertechin) icerirler (Takahashi et
al. 2003).

Kirmizi sarabin her litresinde 1 gram polifenol bulunur. Kizilcik, bilbery,
uvaursi, yesil cay, kahve, c¢ikolata ve yer fistigi kabugunda da bulunurlar. Kuru
yesil cayda %30 procyanidin bulunur (Wallin et al. 1980).

Birkac¢ polifenol bilesigi (catechin,quartechin ve resveratrol), karsinojenleri
onler, tumoér gelisimini yavaslatir, lipoprotein salgr ve sentez Unitelerini,
notrofillerde leukotriene tromboxan sentezini engeller Jayaprakasha, G.K., &
Jaganmohan Rao, L.(2000).

Antimikrobiyal (Tor P. Schultz et al 2001), anti alerjik, renal ve elektronik
ayarlama, endokrin sistem, antineoplastik,antioksidan, deri ve mukus

membranlari gibi dnemli iglevleri vardir.

E vitamininden 50, C vitamininden ise 20 kat daha fazla antioksidant
etkiye sahiptir (Adamson, G.E. et al. 1999). Glutasyon indirgenmesi igin H" iyonu
saglayarak C vitaminine yardimci olur. 20 dakikadan daha kisa slrede kanda
absorbe olur ve 1 saat igerisinde etkileri gérilmeye baslanir. Maximum etkisi 72
saatte olusur ve diger gidalar ile birlikte alinmasi tercih edilir. En fazla mor zim
cekirdeginde bulunur (Lee,C.Y. et. Al 1987).

En glcld bioflavonoidler leucoanthocyanidin’lerdir. Hlcre zarina zararl
olan kollejenaz ve elastaz enzimlerinin etkilerini inhibe eder. Retinaya kan

akisini destekler.
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4.6.1 KOZMETIK ALANDA PRONTHOCYANIDIN IGERIKLi GELISTIRILEN
FORMULASYONLAR

Proanthocyanidin A2 iceren 200 mg’hik kapsiil:
100 mg Proanthocyanidin, 95 mg Laktoz, 3 mg toz silika, 1 mg magnezyum

stearat ve 1 mg talk karisimidir.

Proanthocyanidin A2 igceren 100 g’lik farkli bir kapsiil:
2 g proanthocyanidin, 8 g lanolin, 10 g ¢inko oksit, 1 g lavanta esansi, 4 g

silika, 15 g misir nigsastasi ve 60 g talk karigsimidir.

Proanthocyanidin A2 iceren 450 mg’lik farkli bir kapsil:

250 mg liziim ¢ekirdegi ekstresi, 118 mg mikrokristalize seliiloz, 3 mg silika,
4 mg magnezyum stearat, 12 mg metakrilik asit ve esterlerinin anyonik
polimer karisimi, 8 mg talk, 8 mg magnezyum karbonat, 5 ng misir nigsastasi

ve 159 mg kabartici gam arabik karigimidir.

Proanthocyanidin iceren 100 g giinliik bakim kremi:

2 g uzum cekirdegi ekstresi, 15g setil alkol, 5 g izopropil miristat, 1 g
karboksilik polimer, 3 g sodyum laurilsarkosinat, 3 g polisorbat (60), 0,2 g p-
hidroksi benzoat, 0,2 g parfim ve geri kalani ise demineralize su olmak

tizere 100 grama tamamlanir.

Proanthocyanidin igceren 100 g glines emiilsiyonu:

1 g bitkisel yag, 1,8 g mineral yag, 0,2 g lanolin alkolleri, 5 g propilen glikol
kaprat ve kaprilatin bentonit yagi, 1,7 g setil alkol, 4 g izopropil palmitat, 2 g
UV-A koruyucu, 2 g UV-B koruyucu, 2,5 g fenoksietil lauril alkol, 2,5 g
sorbitan stearat, 1 g fenoksietil sorbitan stearat, 0,1 g tetrasodyum EDTA,
0,35 g karbopol, 5 g biitilen glikol koruyucu, 0,3 g parfim, 0,2 g iziim
cekirdegi ekstresi, 70,35 g demineralize su kullanihir. Bu ve tiim
formiilasyonlarda su , yag ve kati fazlari ayri ayri karigtirihir (kati fazlar en
fazla 80°C olmak ilizere o6nceden ¢oziiliir), daha sonra hepsi birlikte
karigtirilarak bir gece bekletilir.

Proanthocyanidin igceren 100 g glines koruyucu jel:

3 g serezin, 3 g piring waksi, 2 g bitkisel yag, 44,7 g etil-hekzil palmitat, 40,5
g propilen glikol kaprat ve kaprilatin bentonit yagi, 2,5 g kuruyemis (findik,
fistik) yagi, 2 g UV-A ve UV-B koruyucusu, 0,2 g liziim cgekirdegi ekstresi,
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0,02 g renklendirici, 2 g silika (silisyum dioksit), 0,08 g parfim karisimindan

hazirlanir.

Proanthocyanidin iceren 100 g koruyucu giindiiz bakim kremi:

1,75 g stearin, 2,7 g propilen glikol monostearat, 3,5 g izopropil lanolat, 6 g
propilen glikol kaprat ve kaprilatin bentonit yagi, 6,5 g izopropil palmitat, 3
g silikon yagi, 1,8 g sorbitan stearat, 1,5 g polioksietil sorbitan stearat, 0,6 g
setil alkol, 2 g UV-A ve UV-B koruyucu, 64,55 g demineralize su, 0,1 g
tetrasodyum EDTA, 0,8 g aliminyum silikat, 0,15 g karboksimetil seliiloz, 4 g
propilen glikol, 0,5 g antibakteriyel koruyucu, 0,2 g liziim ¢ekirdegi ekstresi,

0,35 g parfum karisimindan hazirlanir.

Proanthocyanidin igceren 100 g yiiz losyonu:

0.05 g parfim (menthol), 2 g polioksietilen, 5 g 1,3-butilen glikol, 0.5
gprocyanidin B-2, 0.06 g L-Serin, 5 g gliserol, 0.1 g metil paraben, 0.1 g Citric
acid, 0.2 g sodium sitrat, 8.0 g Ethanol ve kalan kismi ise demineralize su ile

tamamlanir.
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5. TiCARI SEKLiI VE KULLANIM ALANLARI

Cesitli flavanoid tdrlerinin gida ve kozmetik alanlarda kullaniimalari belirli
yapilarinin sentetik olarak Uuretilmeleriyle olmadig:r aciktir. Bu tur yuksek
antioksidan o6zellikli fenolik yapilar gesitli bitkilerden extrakte edilmek suretiyle
(Lee,C.Y. et al. 1987) hazirlanip satisa sdrilurler. Bu tarz extraktlar ylksek
yogunluklu antioksidan kapasiteli bitkilerin kullanilimasi ile elde edilirler. (Combe;
Pierre (Bagnols-sur-Ceze,Fr. Et al. 1978) Bu bitkiler yesil ¢ay, kakao olabildigi
gibi en yaygin olani Gzim cekirdegi ekstresidir. Ekstreler toz halinde gida katki
maddesi veya kozmetik tGrin katki maddesi olarak sunuldugu gibi ilag kapsdulleri
esdegerinde kapsilize edilerekte satilirlar. Su anda satista bulunan 50’den fazla
ekstrakt vardir ve her biri kendi markasi ile “Grape Seeds Extract” adi ile
satilirlar. Genellikle eczanelerde satisa sunulan bu Urlnlerin satisinda tipki diger
hastalik ilaclari gibi hangi hastaliklara iyi geldigi, kullanim sartlari ve dozu,
etkilerinin maksimum slresi ve ginde ne kadar alinmasi gerektigi gibi bilgileri
icerisinde bulunan prospektis’lerinde ihtiva ederler. En kigik miktarlari bir
gramin altinda kapsuller olabildigi gibi, endlstriyel olarak varillerle yuksek

agirlikta ambalajli olarak ta satilabilirler.

6. KULLANILAN METARYEL VE METOTLAR

Yapilan calismada; Ekstraksiyon metodu, Folin Ciocalteu Metodu (Singleton,
V.L., & Rossi, J.R. 1965) UV spektrometresi ile toplam fenolik madde tayini) ve
Ters Faz HPLC metodu kullanilmistir. Ekstraksiyon metodu toplanan zim
cekirdeklerine, Folin-Ciocalteu metodu elde edilen extraktlara ve HPLC metodu
da (Jayaprakasha,G.K., Singht, R.P., & Sakariah, K.K. 2001) toplanan extraktlar

ve hazir extraktlara olmak tzere caligiimistir.

6.1 Materyal

Cozuculer analitik HPLC saflikta olup (Merck), katesin(+) hidrat standard
(Sigma) olarak kullanildi.

Shimadzu LC-6A modeliyle (Shimadzu, Tokyo, Japonya) kullanilan
kromatografik (HPLC) sistemde Phenomenex (Torrance,CA) 5 pum silika kolon

(250*4,6 mm 1.D) ile 6l¢im yapildi. 20ul’lik érnek haznesi mevcut olan sistemde
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dedeksiyon asamasinda 0,04 duyarlikli UV-Visible spektrometresi SPD-6V modeli
kullanildi.

6.2 Ekstraksiyon

Ekstraksiyon icin UzUim atiklari Alasehir Suma Fabrikasindan, vyerel
pekmez imalatgilarindan, izmir'de bulunan sarap fabrikalari ve Edirne’de bulunan
sarap fabrikalarindan elde edilmistir. isletmelerin hepsinde de tek bir (iziim gesidi
kullaniimayip karisik olarak farkli cins tGzimlerin kullanildigi gézlenmistir. Tim
atiklar 6nce soguk ortamda (0°C) kurutuldu ve oOgutici ile toz haline getirildi.
(Gabetta, B. Et al. 2000) Daha sonra igerisindeki vyag bilesiklerinin
uzaklastirilmasi i¢in Soxhelet ektraksiyon cihazi ile petrol eteri ve hekzan ayri
ayri kullanilarak (sonuglarda karsilastirmak Uzere) 60-80°C arasinda 6 saat
ekstrakte edildi. Yagi giderilmis toz haldeki uUzim atiginin 100 grami yine
Soxhelet ekstraksiyon cihazinda, énce 150 ml aseton-su-asetik asit (90:9,5:0,5
v/v) karisimi ile 8 saat, daha sonra metanol-su-asetik asit (90:9,5:0,5 v/v)
karisimi ile yine 8 saat slreyle ekstrakte edildi. Daha sonra ekstrakt vakum
altinda filtre edildi ve slzilen ¢o6zeltinin ¢dézicisi ugurulduktan sonra kalan toz
halindeki madde, kullanimina kadar desikatdérde saklandi. Ayni islemler tum
Ornekler igin tekrarlandi.

=  EtOAc with 3.3% water -
g *  EtOAc with 5 0% water —"'_____1 |
4 EtOAc with 10.0% water e
| * EtOAc with 15.0% water
4 07 + EtOAc with 20.0% water
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Sekil 6.1 Farkli ¢ézicllerde atik ektraksiyon verimi diyagrami
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Sekil 6.2 Farkli ¢oézlcllerde atik ektraksiyon absorbans diyagrami

6.3 Toplam fenolik madde tayini

Fenolik ekstrakt Jayaprahaska ve Jaganmohan Rao (2000)'nun Y&ntemi ile
Gallik Asit esdegerliginde hesaplandi. Her bir kurutulmus Gzim c¢ekirdegi
ekstraktindan 5 g alindi ve 10 ml aseton-su (6:4 v/v) ¢bzeltisinde ¢ozuldi. Bu
¢6zeltinin 0,2 ml ile 1:10 oraninda seyreltilmis 1,0 ml Folin-Ciocalteu ¢dzeltisi ve
0,8 ml % 7,5’luk sodyum karbonat ¢dzeltisi karistirildi. Ornek oda sicakliginda 30
dk. bekletildikten sonra Genesys-5 UV-Visible spektrofotometresi (Milton Roy,
NY, USA) ile 765 nm’de dl¢cim yapildi. Standart ¢bzeltiler ile kalibrasyon yontemi
kullanilarak igerisinde bulunan toplam fenolik madde gallik asit esdegerliginde

hesaplandi. (Hesaplanan sonuglar “veriler” basliginda sunulmustur).

Samples Total phenols
{ ng/ml)
Bark | 9.64 066
Bark 2 892058
Gmpe Seod 1 10.1£074
Gmpe Seod 2 £.51£065
Gmpe Skin 1 3392018
Gmpe Skin 2 2712027
Gmpe Skin 3 2892011
Caicchin 3712092

Cizelge 6.1 Baz bitkilerde toplam fenolik igerik
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6.4 HPLC Metodu

Bu calismada Adamson et al.(1999) yontemi kullanildi. Shimadzu LC-6A
modeliyle (Shimadzu, Tokyo, Japonya) kullanilan kromatografik sistemde
Phenomenex (Torrance,CA) 5 pm silika kolon (250*4,6 mm [.D) ile dl¢im yapildi.
20pl’'lik  6rnek haznesi mevcut olan sistemde dedeksiyon UV-Visible
spektrometresi SPD-6V ile yapilirken duyarlilik 0,04’e, dalga boyu ise 280 nm’ye
ayarlandi. Akis hizi 1,0 ml/dk’ya getirildi. Kullanilan mobil fazda ise (A) ¢ozicu
sistemi olarak diklorometan:metanol:su:asetik asit (82:14:2:2; v/v), (B) ¢ozicu
sistemi olarak metanol:su:asetik asit (96:2:2; v/v) karigsimlari kullanildi. Elisyon
B icerisinde A ¢o6zeltisi olmak Uzere %O0-17,6 arasinda degismek Uzere 30
dakikalik ilk adim kaydedildi. 2. adimda ise 30-45 dakika arasinda yine A i¢inde
B ¢ozeltisi olmak kosulu ile %17,6-30,7 arasinda artacak bicimde kaydedildi. 30-
45 dakika arasinda olan 3. adimda ise (45-50 dakika arasinda) yine A icinde B
¢Ozeltisi olmak sarti ile %30,7-87,8’e ayarlandi. Son olarak 10 dakika A ¢ozeltisi
mobil faz olarak kullanilarak sistem basa déndlrildid. Diger islemlerde de
sirasiyla ayni yol takip edildi.

6.5 Ornek igerisindeki Procyanidinin hesaplanmasi

Uzim cgekirdegi ekstrakti su:etanol (6:4) ¢dzeltisinde (1mg/ml) ¢ézildi ve
10 pI’'si HPLC sistemine enjekte edildi. Konsantrasyon hesabi pik alani ve
seyreltme faktdéri géz dninde bulundurularak hesaplandi. (Hesaplanan sonuglar
“veriler” baslhiginda sunulmustur).
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Sekil 6.3 Atik ekstresi dimer orani diyagrami
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7. VERILER
7.1 Toplam Fenolik Madde Verileri

Uzim gekirdedi ektresinden alinan 5 g érnek 10 ml aseton-su (6:4; v/v)
karisiminda ¢6zildi ve bu c¢dzeltiden alinan 0,2 g 6rnek 1:10 oraninda
seyreltilmis 1,0 ml Folin-Ciocalteu ¢dzeltisi ve 0,8 ml % 7,5’luk sodyum karbonat
¢Ozeltisi ile karistirilarak son durumda 5ug/L olan 6rnek hazirlandi.

Bulunan sonug¢ (6rnekte tespit edilen toplam fenolik madde) bu miktara
(5ug/l) oranlandiginda extraktta bulunan toplam fenolik maddenin % orani da
bulunmus olur. Kurutma, 6dutme ve yagli maddeleri uzaklastirmak icin yapilan
extraksiyon islemi sonrasinda kaybolan (tum drneklerde yaklasik olarak %20’dir)
% 20’lik kayipta hesaba katildiginda c¢ikan fenolik maddenin %’sinin %20 daha
fazlasi bize ham atiktaki toplam fenolik madde yluzdesini verir. Buda c¢ikan %
degerinin 1,2 ile carpilmasi ile hesaplanmis olur. Asagidaki tablolarda UV-ViS
spektrometresinde kullanilan standartlar (konsantrasyonlari ile birlikte), 6rnek ve
bunlarin absorbans dederleri verilmis, daha sonra da yukarida anlatildigi sekilde
ham atikta bulunan toplam fenolik madde dederi hesaplanmis ve tablo sonunda
belirtilmistir.

Olgllen Konsantrasyon | Absorbans
Madde
Standart1 0,6 pug/L 0,1521
Standart2 0,9 ug/L 0,2042
Standart3 1,1 yg/L 0,3115
Standart4 1,3 pg/L 0,3419
Standart5 1,5 pg/L 0,3973
Ornek 1,4719 ug/L 0,3824
Ham atiktaki Top.Fen.Madde : % 29,43

Cizelge 7.1: Suma fabrikasi atigi tayini-1
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Olgiilen Konsantrasyon | Absorbans

Madde
Standart1 0,6 pg/L 0,1519
Standart2 0,9 pg/L 0,2033
Standart3 1,1 pg/L 0,3107
Standart4 1,3 pg/L 0,3438
Standart5 1,5 pyg/L 0,3966

Ornek 1,4514 pg/L 0,37776
Ham atiktaki Top.Fen.Madde : % 29,03

Cizelge 7.2 Suma fabrikas! atigi tayini-2

Olgulen Konsantrasyon | Absorbans

Madde
Standart1 0,6 pug/L 0,1512
Standart2 0,9 ug/L 0,2001
Standart3 1,1 yg/L 0,3092
Standart4 1,3 pyg/L 0,3483
Standart5 1,5 pg/L 0,3917

Ornek 1,2556 ug/L 0,3325
Ham atiktaki Top.Fen.Madde : % 25,12

Cizelge 7.3: izmir sarap fabrikalari atigi tayini
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Olgiilen Konsantrasyon | Absorbans
Madde
Standart1 0,6 pg/L 0,1492
Standart2 0,9 pg/L 0,2103
Standart3 1,1 pg/L 0,3099
Standart4 1,3 pg/L 0,3380
Standart5 1,5 pyg/L 0,3901
Ornek 1,1180 pg/L 0,3110
Ham atiktaki Top.Fen.Madde : % 22,36

Cizelge 7.4: Edirne sarap fabrikalari atigi tayini

Olgulen Konsantrasyon | Absorbans
Madde
Standart1 0,6 pug/L 0,1501
Standart2 0,9 ug/L 0,2009
Standart3 1,1 yg/L 0,3156
Standart4 1,3 pyg/L 0,3522
Standart5 1,5 pg/L 0,3898
Ornek 1,4922 ug/L 0,3823
Ham atiktaki Top.Fen.Madde : % 29,43

Cizelge 7.5: Pekmez Uretim atigi tayini-1
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Olgulen Konsantrasyon | Absorbans
Madde
Standart1 0,6 pg/L 0,1612
Standart2 0,9 pg/L 0,2114
Standart3 1,1 pg/L 0,3591
Standart4 1,3 pg/L 0,3774
Standart5 1,5 pg/L 0,4056
Ornek 1,4955 pg/L 0,4021
Ham atiktaki Top.Fen.Madde : % 29,91

Cizelge 7.6: Pekmez Uretim atigi tayini-2

7.2 HPLC’de Catechin Miktari Tayini

Uzim cekirdegi ekstraktinin 1 mg 1 ml su-etanol karisiminda (6:4)
¢b6zilerek konsantrasyonu 1000 ppm olan o6rnekler hairlandi. Catechin (+)
standartlari 10 ppm ile 250 ppm arasinda (denemeler sonucu bu aralikta mantikh
degerlere ulasildigi ig¢in) hazirlanmistir. Tum standartlarin ali konma zamani
yaklasik olarak ayni degerde bulunmusg ve pik alanindan catechin konsantrasyonu
seyreltmeler géz 6nunde tutularak hesaplanmistir. Buna gdére bulunan pik alanina
karsilik gelen konsantrasyon degeri ile baslangi¢ 6rnek konsantrasyonu (1000
ppm)oranlanir. Bu oran 6nceki metotta belirtildigi gibi kayiplardan dolayr 1,2

¢arpani ile carpilarak ham GUzim c¢ekirdedi atigindaki catechin miktari hesaplanir.
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Olgulen Konsantrasyon | Alikonma | Pik Alani Pik
Madde Zamani Yuksekligi
Standart1 10 ppm 2,12 26833,84 | 4503,83
Standart2 20 ppm 2,12 44954 50 7112,74
Standart3 50 ppm 2,10 54674,10 | 11773,04
Standart4 100 ppm 2,08 87004,00 | 14773,04
Standart5 150 ppm 2,07 92004,67 | 15616,57
Standart6 200 ppm 2,11 269337,0 | 41192,47
Standart7 250 ppm 2,13 284549,0 | 42597,47
Ornek 11,22 ppm 2,07 28886,19 | 4601,72

Ham Atiktaki Catechin Miktari: % 1,12

Cizelge 7.7: Suma fabrikas! atiginda HPLC ile catechin tayini-1

Olgulen Konsantrasyon | Alikonma | Pik Alani Pik
Madde Zamani Yuksekligi
Standart1 10 ppm 2,12 13711,11 2856,20
Standart2 20 ppm 2,12 40995,00 5224,55
Standart3 50 ppm 2,10 65554,48 | 13818,09
Standart4 100 ppm 2,08 90994,41 | 15514,22
Standart5 150 ppm 2,07 112887,3 | 22665,74
Standart6 200 ppm 2,11 221541 40019,21
Standart7 250 ppm 2,13 336762,9 | 58771,99
Ornek 11,18 ppm 2,07 15514,44 3510,22

Ham Atiktaki Catechin Miktari: % 1,11

Cizelge 7.8: Suma fabrikasi atiginda HPLC ile catechin tayini-2
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Olgulen Konsantrasyon | Alikonma | Pik Alani Pik

Madde Zamani Yuksekligi
Standart1 10 ppm 2,12 19772,22 | 2756,41
Standart2 20 ppm 2,12 40998,09 5005,33
Standart3 50 ppm 2,10 70065,62 | 15723,92
Standart4 100 ppm 2,08 88927,98 | 17777,81
Standart5 150 ppm 2,07 119516,2 | 17821,34
Standart6 200 ppm 2,11 156732,3 | 39974,27
Standart7 250 ppm 2,13 192634,2 | 41512,94

Ornek 12,47 ppm 2,07 23555,77 3004,97

Ham Atiktaki Catechin Miktari: % 1,25
Cizelge 7.9: izmir sarap fabrikalari ati§i tayini

Olgulen Konsantrasyon | Alikonma | Pik Alani Pik
Madde Zamani Yuksekligi
Standart1 10 ppm 2,12 13555,76 2918,37
Standart2 20 ppm 2,12 37834,94 5463,67
Standart3 50 ppm 2,10 68522,14 14434,28
Standart4 100 ppm 2,08 95523,43 | 21667,76
Standart5 150 ppm 2,07 112542,65 | 23745,88
Standart6 200 ppm 2,11 212554,75 | 32523,86
Standart7 250 ppm 2,13 231097,13 | 34542,87

Ornek 10,07 ppm 2,07 13556,44 32875,78

Ham Atiktaki Catechin Miktari: % 1,01

Cizelge 7.10: Edirne sarap fabrikalari atigi tayini
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Olgulen Konsantrasyon | Alikonma | Pik Alani Pik
Madde Zamani Yuksekligi
Standart1 10 ppm 2,12 25564,75 | 4533,65
Standart2 20 ppm 2,12 33625,87 6635,41
Standart3 50 ppm 2,10 55662,18 | 12755,44
Standart4 100 ppm 2,08 89354,45 | 13647,76
Standart5 150 ppm 2,07 94523,67 | 14537,76
Standart6 200 ppm 2,11 256759,7 | 42657,78
Standart7 250 ppm 2,13 2779481 44526,45
Ornek 15,95 ppm 2,07 29847,53 5725,76
Ham Atiktaki Catechin Miktari: % 1,59
Cizelge 7.11: Pekmez uretim atigi tayini-1
Olgllen Konsantrasyon | Alikonma | Pik Alani Pik
Madde Zamani Yuksekligi
Standart1 10 ppm 2,12 25768,76 | 4762,87
Standart2 20 ppm 2,12 42657,88 7352,96
Standart3 50 ppm 2,10 55637,65 13736,9
Standart4 100 ppm 2,08 86736,99 | 13857,84
Standart5 150 ppm 2,07 91837,81 | 16534,82
Standart6 200 ppm 2,11 269370,8 | 40828,29
Standart7 250 ppm 2,13 287928,0 | 43625,90
Ornek 14,13ppm 2,07 33729,11 53718,93

Ham Atiktaki Catechin Miktari: % 1,41

Cizelge 7.12: Pekmez Uretim atidi tayini-2
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8. SONUGLAR VE ONERILER

Yapilan bu galismada, iyi kalitede ve dusik maliyette GzUm cekirdedi ekstresi
hazirlanmasi amacglanmistir. Piyasada bulunan ve satisa sunulan Gzim cekirdegi
ekstreleri ve ilaglari tamamen yabanci Uretim olup fiyatlari olduk¢a pahahdir
(300-450 €/kg)Bunun nedenlerinin basinda Grinin dederi, daha sonra ureticilerin
uzakta olmasi ve uretiminin zahmetli olmasidir. Ulkemizde (zim isleyen bir gok
fabrika ve isletme vardir ve bu lretim yerlerinden g¢ikan atiklar hi¢bir sekilde
degerlendirmeye tabi tutulmamaktadir. Sadece birka¢g bdlgede ¢ok az bir kismi
hayvan yemlerine katilmakta, ancak bununda ne kadar saglikli ve kullanilabilir
oldugu bilinmediginden bilingsizce bir uygulama oldugu ve sadece maliyet
disurmek amach oldugu bellidir. Bu atiklarin islenebilmesi ve geri kazanimi ile
ilgili bazi sanayicilerin girisimi olmus fakat bu da bilgi ve ilgi yetersizliginden
dolayil yetersiz kalmistir. Bu atiklarin geri kazanilmasi ile ilgili yapilacak bir
Uuretimin en buyluk zorluklarindan biri yapisinda bulunan antioksidan o6zellikli
fenolik bilesiklerin kararsiz olmasi ve de kisa zaman igerisinde, eder sartlar
uygun degilse, baska molekillere bozunmalaridir. Bu da bize ya belirli bir
bdlgede, sadece yakin cevredeki isletmelere baglh kalarak Uretimi, ya da 6zel
koruyucu tasima filolari ile Gretim zorunlulugunu getirmekte, bu da maliyeti biraz
artirmaktadir. Ayrica atigin yapildigr anda toplanmasi, korunmasi ve islenmesi
zorunlulugu oldugundan koordine bir atik toplama sistemi gelistiriimesi zorunlu
olmaktadir.

Yapilan calismada o6zellikle uzak bdlgelerden atigin toplanmasi galismamiz
acisindan dezavantaj saglamistir. Uzak bdlgelerden toplanan atiklar ne kadar
Ozen godsterilip korunmali bir sekilde getirilip islense de olmasi gereken sartlarin
tuminin olusmamasi, gerekli korumali ulasim ekipmanlari bulunmamasi
nedenlerinden dolay! bir kisim fenolik bozunmanin olustugu asikardir. Fakat bu
durumda dahi toplam fenolik maddenin %20-30 arasinda olmasi bize bu atiklarin
islenebilecek ve satisa sunulabilecek bir durumda oldugunun gdstergesidir.

EK.4’te cizilmis olan Gzim atiklari geri kazanimi igletme semasinda, gelismis
Ulkelerde sistemin nasil islediginin ve ne kadar hassas bir c¢alisma oldugu
gOsterilmistir. Hassas olmasinin en buyuk nedenlerinden biri son Urdnun gida
katki maddesi olarak kullanilmasi ve higbir durumda icerisinde solvent vb.
artiklarinin kalmamasinin ¢ok édnemli bir gerekliliktir (Wallin et. al USPTO 1980).
Bu sisteme gdre yapilan Uretim sonuglarinda yapilan testlerde yiksek saflikta
kaliteli dOrin olustugu ve sistem veriminin en yiksek degerde oldugu

belirlenmigtir.
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Diger bir konu ise geri kazanilan atigin degerli bir Grin haline getirildikten
sonra pazarlanmasidir. Bu urldnin (grape seed extract) sadece llkemizdeki satigi
bile bir igletmenin kurulabilmesi igin yeterli bir sebeptir. Ulkemizdeki en
kicuginden en buyugune kadar kozmetik firmalari Grin gamlarinin genisletilmesi
icin yaptiklari ¢aligsmalarda genellikle bir gesitlerinde Gzim c¢ekirdegdi ekstresi
kullanmislar veya hedef edinmiglerdir. Kullaniminin ¢ok yiksek bir seviyede
olmayisinin en buylk sebebi diger katki maddelerine kiyasla fiyatinin ¢ok daha
yiksek olmasidir. Ornegin herhangi bir bitkinin 6zini kullanmak igin kilogram
basina 6dedigi Gcret 20-50 € civarinda seyrederken, Gzim g¢ekirdedi ekstresi igin
bu fiyat 300-450 € civaridir. Bu da kozmetik Ureticileri kullanmayi dislnseler
dahi minimum etki orani olan % 0,5 olarak degil, % 0,01-0,1 oranlarinda
kullanmakta ve bu da fazla bir ise yaramamakta, sadece reklam amach kullanimi
ile sinirh kalmaktadir.

Yapilan g¢alisma sonucu beklentimiz, yerli sanayicilerimizin bir sekilde bu
sektdre girerek bosa giden ve atilan atiklarin tekrar fazlasi ile geri kazaniimalari

icin islem yapmalaridir.
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Chars, fawily, gonws, species Chepan axavuned Piyrwanars presem Reference
ANGIOSPERMAE
MONOQCOTYLEDONEAE
ALSTROEMERIACEAE
Alsrroguiceiz cultivars Flawer 8=0H Cy Z-rutinoside, Saito of al. (1985h)
- 3-glucoside, Cy 3-rutinoside
ARACEAE
Alocasiu 6 spp. Leaf, peticke Cy J-rutincside 1
Amorplinplaiine 2 spp, Spathe Cy 3-rutinoside
Anchangucs abbreviarres Fruit Cy, g 3-gentivbiosides,
P 3-glucmide
Antliertum 17 spp. Fruir, spadix, Cy, Pg J-rutincsides,
spathe, petiole Cy I-pglucoside
Arisaema sp. Petiol: Cy -rutinosidde, 3-glucossd:
Arava witerliapui Spadix, spathe Cy 3-rutinesishe, 3-glucoside
Anterostigme rivdeliamun Stem Cy I-rutinosiche, 3-plucosids
Culadivur Bicalor Leaf Cy 3=rutiposile
Dracoutram 2 spp. Petiobe, spadin, spathe  Cy, Pg 3-rutinosides
Dracumendes comatriciis Spatir Cy J-rutinuside
Helicodrcenas umescrroras Spﬂ!b& C}' H=rutinoiods Willlzms of af. {]‘;ﬂl}
Homalaimena risbesoans Leaf, peticle Cy 3-glucoside
Philodendrair 10 spp, Laeaf, petiole, stem, Cy J-rutinoside, 3-glocoside
spadis, spathe
Pirellia triparrive Stem Cy 3-ristinoiide
Rbehaophypllum sirabile Petiol Cy 3-glucoside, I-gentiobivside
Sehinmaragplotiis concima Leaf, petinle Dip 3-rutinoside
var, imaudeilan
Srvlochiren spp. Stem Ly I-rutinosids
Twpiomiun piralds Srem Cy J-rurinoside
Tvphomodarum lindleyarcm Leaf Cy 3-rutinoséde. F-sluceside
Xawrhosonwa 3 spp. Stem, petiabe, leaf Cy, Pg d-rotinusides
Xemoplwa daarevbachiana Lt stem Cx Ferutinaside
BROMELIACEAE
Adchmea 4 spp. Bract, leaf, Cy 3,3, -riglacuside,
Thvver, calyx, Cy, Mv, Pn 3, 5-diglucosides
it
AahEnt g Lot Cy 3,5, ¥=triglucoside,
Cy, Pn 3, 5-dighucoside
Hiilborgin ov. fiutaia Lol Cy 3,5, ¥-rigluccaide,
5, S-diglocode
Hio wipsfi Tract P, Cy 3, 3-diglucosides,
Pg J-rutinoside-3-glueoside,
Cy 3,5, ¥ -triglucoside,
3-rutinogide-3, F-diglucoside?
Flower Abv 3, 3-diglucoside

Cizelge E.1 Cesitli bitkilerden elde edilen anthocyanidinler
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DPigments pre:.

Reference

Canistrum cyathiferme
Cryptanthus 5 spp.
Dyckia niederleinii
Fasciculuria kirchoffiana
Guzmania zahnit

Neoregelia 4 spp.

Nidularium 2 spp.

Pizcairnia 3 spp.

Portea petropolitana

Puya spp.

Streprocalyx poeppigii

Tillandsia 3 spp.

Vriesea 2 spp.
COMMELINACEAE

Commeling communis

Commelina 7 spp.

Callisia, Campelia,

Cyanotis, Dichorisandra,

Gibasis, Rhoeo,
Tradescantia, Tripogandra,

Zanonia and Zebrina spp.

GRAMINEAE
Zizania aquatica

IRIDACEAE
Gladiolus cultivars

LILIACEAE
Hyacinthoides non-scripta

Liriope muscari
Ophiopogon jaburan
Scilla pensylvanica

ORCHIDACEAE
Anacampiis, Dactylorhiza,
Epipactis, Gymnadenia,
Neottianthe, Nigriteila,
Ophrys, Orchis,
Trannsteinera spp.
DICOTYLEDONEAE
ACANTHACEAE
Strovilanthus dyeriana
ANACARDIACEAE
Pistacia vera
ARALIACEAE
Panax ginseng
P. quinguefoliuit
ARISTOLOCHIACEAE
Asarum canaderise
Hexastylis heterophylla
H. virginica
BERBERIDACEAE
Kerberis coreana

B. cratacgina

. cretica
. darwinii

= R=]

integerrima

B

B. sicboldii
B. sphaerocarpa
B.

culgaris

Cizelge E.1 Cesitli bitkilerden elde edilen anthocyanidinler (devami)

Flower

Leaf

Flower
Bract
Flower
Leaf

Corolla

Calyx

Bract, leaf
Bract, leaf

Flower
Leaf

Flower

Flower

Leaf, flower,
stem

Flower

Leaf sheath,
staminate florets

Flower

Flower
Fruit pulp
Seed coat

Flower

Flower

Callus tissue
Nut kernel skin

Fruit
Fruit

Flower
Flower
Flower
Fruit
Fruit
Fruit
Fruit
Fruit

Fruit
Fruit

Fruit

* Cy 3,3, ¥-triglucoside,

Cy 3,5, 3~trigiucoside,
3,5 ucoside

Cy 3,5, 3'-triglucoside,
Cy, Mv, Pn 3, 5-diglucosides

Cy 3-glucoside

Cy 3,5, 3'-triglucoside

Cy, Pn 3, 5-diglucosides

Cy, Mv, Pn 3,5-diglucosides, Cy
3-gluceside, 3,5, 3'~triglucoside

Cy, Mv, Pn 3, 5-diglucosides,
Cy 3-rutinoside-3'-glucoside,
3, 3-diglucoside?

Mv 3, 5-diglucoside, Dp, Pt glycosides

Cy 3,5, 3-triglucoside, 3, 5-
diglucoside, 3-glucoside,
My, Pn 3, 5-diglucosides

Pg 3-rutinoside

Cy, Pn 3, 5-diglucosides

Cy, Mv 3,3-diglucosides

Cy 3, 5-diglucoside,
3-glucoside

Dp 3,7, 3-triglucuside,
Dp, Cy 3, 5-diglucosides,
Dp, Cy 3-glucosides

Cy 3, 5-diglucoside,
3-glucoside, traces of
Dp 3,7, 3-triglucoside

Cy 3,5, 3-triglucoside,
3, S-diglucoside

Cy, Mv, Pg, Pn 3, 5-diglucosides

Mv 3, 5-diglucoside

Mv, Pn 3, 5-diglucosides,
Cy, Pn 3-glucosides

Dp 3-(6"-p-coumarylglucoside)-
5-(6""-malonylglucoside)
( = malonylawobanin, 1.5)
Dp 3-(p-coumarylglucoside)-5-
glucoside

tricaffeyl Cy 3,7, 3'-triglucoside

tricaffey] Dp 3,7, 3'-triglucoside

Cy 3-glucoside, 3-rhamnosylglucoside

Cy. Dp, Mv, Pg, Pn, Pt 3-rhamnosyi-
glucoside-5-glucosides,
3, 5-diglucosides, 3-glcosides,
3-rhamnosylglucosides

Dp 3-{¢-coumarylglucoside)-3-
(malonylglucoside)

Dp, Mv, Pt-arabinosides,

Dp-xyloside

Pt 3-(2%-glucosylrutinoside)-

-glucoside

Dp 3-{p-coumarylglucoside)-5-
(malonylglucoside)

Cy 3-(6"-oxalyiglucoside)

Cy, Pr 3. 5-diglucosides

Cy 3-galactoside

Pg 3-glucoside }

Pg 3-glucoside

Cy, Mv glvcosides, acylated
Cy. Mv glycosides, acylated

Cy glycoside, unacylated }

Cy. Pn, it 3-glucosides

Dp. My, Pn, Pt 3-glucosides }

Dp, Mv, Pu, Pt 3-glucosides

Dp, Mv, Pn, Pt 3-glucosides,
Pt 3-gentiobioside,
Dp, Pt 3-rutinosides

Cy, Dp, Pn, Pt 3-glucosides,

3-rutinoside

Cy, P, Pt 3-glucosides

Cy, Dp, Pn, Pt 3-glucosides,
Cy 3-rutinoside

Cy, Pn, Pt 3-glucosides

Saito and Harborne (1983)

Scogin (1985)

Saito and Harborne (1983)

Goto et al. (1983b)

Stirton and Harborne (1980)

Gutek ez al. (1981)

Akavia et al. (1981)

Takeda et al. (1986b)
Hruska ez al. (1982)
Ishikura and Yoshitama (1984)

Takeda er al. (1986b)

Strack et al. (1986)

Smith et al. (1981)

Miniati (1981)

Park-Lee and Park (1980)

Wilsor and Brown (1981}

Vereskovskii and
Shapiro (1985 a,b)
Cubukeu and Dortunc (1982)

Medrano ez al. {1985}

Vereskovskii and Shapiro {1985b)
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Class, family, genus, species

Organ examined

Pymouts picsent

Reference

Epimedium 5 spp.

BURSERACEAE
Commiphora mukul

CAMPANULACEAE
Platycodon grandiflorum

CAPRIFOLIACEAE
Sambucus ebulus
S. nigra

CARYOPHYLLACEAE

Agrostennna githago
Dianthus caryophyllus cvs.

D. deltoides
COMPOSITAE
Aster cultivars

Callistephus chinensis cv.

Centaurea cyanus

Centaurea 7 Spp.
Cichorium intybus cv.
Coleostephus myconis
Cynara scolymus

Dahlia cultivars
Gerbera jamesonii ¢vs.
Helenium autwmnale cv.

Helichrysum sanguineum
Senecio cruentus

Stem, leat’
Flower, stem, leaf
Flower

Flower

Fruit
Fruit

Flower
Flower
Flower
Flower
Flower
Flower
Flower
Flower
Leaf
Stem
Bract, leaf
Flower
Flower
Flower
Flower

Capitulum
Flower

Cy 3-{p-coumarylsophoroside)
Dp 3-{p-coumarylsophoroside)-5-
glucoside
Pg 3, 5-diglucoside
Dp 3-rutinoside-7-(di-
i 208 slucoside
R T B

Cy 3, 5-diglucoside. 3-gluceside

Cy 3-glucoside, 3-sambubioside,
3-sambubioside-5-glucoside,
3, 5-diglucoside,
3-xylosylglucoside, 3-rhamnosyl-
glucoside

Cy 3-glucoside, 3, 5-diglucoside,
triglucoside
Pg, Cy 3-(6"-malylglucoside)

Cy 3-16"-malylglucoside)

Cy, Dp, Pg 3-glucosides, Cy, Dp,
Pg 3, 5-diglucosides
Pg 3-(6"-malonylglucoside)

Cy 3-(6"-succinylglucoside)-5-glucoside

Cy 3-(6"-succinylglucoside)-5-glucoside

Dp 3, 5-di(malonylglucoside)

Cy 3-(6"-malonylglucoside)

Cy 3-dimalonylglucoside

Cy 3-sophoroside, 3-glucoside,
3-(caffeylsophoroside), 3-(caffeyl-
glucoside), 3-(dicatfeylsophoroside)

Cy 3, 5-diglucoside, 3-(caffeyl-
sophoroside)-5-glucoside

Pg, Cy 3-(6"-malonylglucoside}-5-

glucoside, Pg, Cy 3,5-di (malonylglucoside)

Cy, Pg 3-malonylglucosides,

Cy, Pg 3-glucosides
Cy 3-malonylglucuronosylglucoside
Pg, Pn 3-glucosides
Rubrocinerarin
Cincrarin {1.7)

Yoshitama (1984)

Kakrani (1981)

Goto et al. (1983a)

Novruzov and Aslanov (1984)
Broennum-Hansen and
Hansen (1983)

Pogorzelski (1983)

o
Ferry and Darbour (1930)
Terahara et al. (1986)

Inazu and Onodera (1980)

Takeda er al. (1986a)

Takeda and Tominaga (1983)
Tamura ez al. (1983)

Sulyok and Laszlo-Bencsik (1985)
Takeda et al. (1986a)

Bridle et al. (1984)

Takeda et al. (1986a)

Aubert and Foury (1982)

Takeda er «l. (1986a)
Asen (1984)

Takeda et al. (1986a)
Mericli et al. (1984)
Yoshitama (1981)
Goto er al. (1984)

Cizelge E.1 Cesitli bitkilerden elde edilen anthocyanidinler (devami)



CONVOLVULACEAE
Ipomoea purpurea

CRUCIFERAE
Raphanus raphanistrum

DIOSCOREACEAE
Dioscoreasalata

ELAEOCARPACEAE
Aristotelia chilensis

EMPETRACEAE
Empetrum nigrum ssp.
hermaphroditicurn

ERICACEAE
Arbutus unedo
Vaccinium aréoreum

V. corymbosum

V. stamineum
V. vitis-idaea

EUPHORBIACEAE
Euphorbia minuta
E. serpens microphylla
E. tirucalli
GENTIANACEAE
Gentiana makinoi

GERANIACEAE

Flower

Root

Tuber

Fruit

Fruit

Fruit
Fruit

Fruit
Fruit

Fruit

Whole plant
Whole plant
Root

Flower

Pelargonium x kortorum cultivars Flower

GESNERIACEAE
Saintpaulia fonantha cvs.
GUTTIFERAE
Garcinia indica
LABIATAE
Menarda didyma

Perilla frutescens

Flower
Fruit

Flower

Leaf, sced

54

Heavenly blue anthocyanin (/.71)

Pg 3-(caffeylsophoroside)-5-
glucoside, Pg 3-(ferulyl-
sophoroside)-5-glucoside

Cy 3-glucoside
Cy, Mv, Pt 3, 5-diglucosides,

Dp, Mv 3, 7-diglucosides, Dp 3-
(p-coumarylglucoside), 3-glucoside,

p-coumaryl Mv 3, 5-diglucoside, Pt 3-glucoside

Cy, Dp, Mv, Pn, Pt 3-galactosides,
3-arabinosides, Dp, Pt 3-glucosides

Cy 3-glucoside
Cy, Dp, Mv, Pa, Pt 3-arabinosides,
3-galactosides, Dp, Pn, Pt 3-glucosides
Cy, Dp, Mv, Pt 3-galactosides, Cy 3-
glucoside, Dp, Mv, Pt 3-arabinosides
Cy 3-galactoside, 3-arabinoside, 3-glucoside
Cy 3-galactoside, 3-arabinoside,
Cy, Dp 3-glucosides

Cyv 3-galactoside
Cy, Dp 3-glucosides
Cy 3, 5-diglucoside, Dp 3-rhamnosviglucoside

Dp 3-glucoside-5, 3'-di (6"-caffeyl-
glucoside) ( = gentiodelphin, 1.2)

Cy, Dp, Mv, Pg, Pn, Pt 3, 5-diglucosides
Mv, Pg, Pn 3-rutinoside-3-glucosides
Cy 3-glucoside, 3-sambubioside
Pg 3-(6"-p-coumarylglucoside)-5-
(4", 6" -dimalonylglucoside)
( = monardaein, 1.6)

Cy 3, 5-diglucoside, 3-(p-coumaryl-
giucoside)-5-gluceside

Goto et al. (1981a)
Goto et al. (1981b)
Goto (1984)

Lu (1985)

Ozo et al. (1984)

Diaz et al. (1984)

Karppa ez al. (1984)

Proliac and Raynaud (1981)
Ballinger et al. (1982)

Vereskovskii and Shapiro (1985)

Ballinger ¢ al. (1981)
Andersen {1985)

Del. V. Galarza ez al. (1983)
Baslas and Gupta (1983)

Goto et al. (1982)

Asen and Griesbach (1983)
Khokhar ez al. (1982)
Krishnamurthy et a/. (1982)

Kondo er al. (1985)

Ishikura (1981a)
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Class, family, genus, species Organ examined Pigments present Reference
Prunella vulgaris Flower Hs, Mv, Pn 3, 5-diglucosides Saxena and Archana (1984)
Salvia spp. Flower Cy, Dp, Pg 3-rhamnosides Haque er al. (1981)
Stachys sp. Flower Cy 3-(p-Coumarylglucoside)-5- Takeda eral. (1986b)
(malonylglucoside)

LAURACEAE
Persea americana Fruit Cy 3-galactoside, 3, S-diglucoside p-coumarate Prabha et al. (1980)

LEGUMINOSAE
Clitoria ternatea Flower Dp 3,3, 5'-triglacosides acylated Saito et al. (1985a)

with p-coumaric and malonic acids
(= ternatins A~F)

Hedysarum coronarium Flower Pn 3-glucoside, Mv, Pn 3, 3-diglucosides Chriki and Harborne (1983)
Phaseolus 5 spp. Seedling Mv glycosides
} Nozzolillo and McNeil (1985)
Vigna 3 spp. Seedling Dp and Cy glycosides -
V. mungo Hypocotyl Cy, Dp 3-glucosides
Seed coat Dp 3-glucoside
Ishikura et al. (1981)
V. radiata Hypocotyl Dp 3-(p-coumarylglucoside), 3-glucoside
Seed coat Dp 3-glucoside
MALVACEAE
Alcea rosea var. nigra Flower Dp, Mv, Pt 3,5-diglucosides, Kohlmunzer et al. (1983)
Dp, Mv, Pt 3-glucosides
Hibiscus sabdariffa var. Calyx Cy 3-sambubioside, 3-glucoside, Dp giycosides  Khafaga and Koch (1980)
sabdartffa
MELASTOMATACEAE
Tibouckina grandiflora Flower Pn 3-sophoroside, 3~sambubioside, Bobbio et al. (1985)

Muv 3, 5-diglucoside, 3-(p-coumaryl-
sambubioside)-5-glucoside

T. granulosa Flower Mv 3-(di-p-coumarylxyloside)-5~ Francis et af. (1982)
glucoside, 3-(p-coumarylxyloside)-3-glucoside

OLEACEAE

Dlea europaea cultivars Fruit Dp 3-rhamnosylglucoside-7-xyloside, Tanchev eral. (1980a,b)

Cy 3-rutinoside

ONAGRACEAE

Clarkia 2 spp. Flower Cy, Dp, Mv 3-glucosides, 3, S-diglucosides Dorn and Bloom (1984)
PAPAVERACEAE

Papaver nudicaule Flower Pg 3-(6"-malonylsophoroside) Cornuz et al. (1981)
POLEMONIACEAE

Collomia 14 spp. Flower Cy and;or Dp 3~(p-coumarylglucoside)- Wilken et al. (1982)

S-glucosides
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POLYGONACEAE
Anuigonon lepropus
Fagopyrum sagittatum

Polygonum 23 spp.

Rheum 2 spp.

Rumex S spp.
PRIMULACEAE

Anagallis arvensis £, coerulea

Lysimachia muonmularia
PUNICACEAE

Punica granatum #
RANUNCULACEAE

Aquilegia 15 spp.

A. alpina

A. formosa
ROSACEAE

Amelanchier 4 spp.

Cotoneaster 53 taxa
Potentilla atrosanguinea
P. nepalensis

Prunus salicina cultivars

Rosa plaiyacantha
Rubus spp. (raspberry cultivars)

RUBIACEAE
Warszewiczia coccinea
RUTACEAE

Citrus sinensis cultivars

SAXIFRAGACEAE

Ribes aureum
R. magellaracum
Saxifraga 4 spp.

S. hirculus

Flower
Hypocotyl

Stem, sepal, scedling,
leaf
Petiole

Sepal, leaf, stem

Flower
Flower stem

Seed coat
Flower

Flower
Flower

Fruit

Fruit
Flower
Flower
Fruit

Fruit
Fruit

Aerial parts

Fruit

Fruit

Fruit

Axial bulbil
Flower
Whole plant
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My, Pg 3, 5-diglucosides

Cy 3-glucoside, 3-galactoside,
3-rhamnosylgalactoside (?)

Cy 3-glucoside, 3-galactoside,
3-arabinoside, 3-rutinoside,
3-arabinosylglucoside, Cy, Pn 3-

arabinoside-5-glucosides, Mv 3, 5-diglucoside

Cy 3-glucoside, 3-rutinoside
Cy 3-glucoside, 3-rutinoside

Mv 3-rhamnoside
Cy, Dp, Pn glvcosides

Cy, Dp 3-glucosides, 3, 5-diglucosides

Acylated Cy, Dp, Pg 3-glucosides,

3, S-diglucosides
Dp, Pg 3-xylosylglucoside~3-glucosides
Dp, Pg 3-xylosylglucoside-3-glucosides

Cy, Pg 3, 5-diglucosides, 3-
glucosides, Cy 3-galactoside

Cy, Pg 3-galactosides

Cy 3-rutinoside

Cy 3-glucoside

Cy 3-glucoside, 3-rutinoside

Cy 3-glucoside, 3, S-diglucoside

Cy 3-glucoside, 3-sophoroside,
3-rutinoside, 3-glucosylrutinoside,
3-sambubioside, 3-xvlosvlrutinoside

Cy 3-glucoside

Cy, Dp 3-glucosides, Cy, Dp, Pn 3,5-
diglucosides, Cy 3-{acetylglucoside),
3-(ferulyiglucoside), 3-(p-coumaryl-
ferulylglucoside}, 3-(sinapylglucoside),
Pn 3-{p-coumarylzhicoside)

Cy, Dp 3-glucosides, Cy 3-rutinoside
Cy, Dp 3-glucosides, Cy 3-rutinoside
Cy, Dp, Mv, Pn, Pt 3-glucosides
Cy, Dp, Pt 3-glucosides

Mv, Dp or Pt 3-glucosides

Tiwari and Minocha (1980)
Inouye ez al. (1982)

Yoshitama er al. (1984)

Ishikura (1981b)
Prum ez al. (1983)

Santagi et al. (1984)
Taylor (1984)

Vereskovskii et al. (1982)

Kruegel and Krainhoefner (1985)

Harborne and Nash (1984)

Tsuji er al. (1981)

Itoo et al. (1982)

Beisekova ez al. (1984)
Jennings and Carmichael (1980)

Mohammed and Seaford (1981)
Maccarone ez al. (1983)

Maccarone er al. (1985)

} Medrano ez al. (1985)
Andersen and Qevstedal (1083)

Miller and Bohm (1980)
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Class, family, genus, species

Organ examined

Proments present

Reference

SCHISANDRACEAE
Schisandra chinensis
SCROPHULARIACEAE
Digitalis purpurea mutant
SOLANACEAE
Petunia hybrida mutants

Solanum scabrum spp. scabrum

S. scabrum spp. nigericuin
THEACEAE

Camellia japonica cvs.
TILIACEAE

Grewia subinaeqalts
UMBELLIFERAE

Daucus carota
VITACEAE

Cissus sicyoides

Vitis sp.

Flower?
Flower

Flower

Fruit, stem, leaf
Fruit

Flower
Fruit

Cell culture
Fruit

Callus cell culture

Pn 3-glucoside
Cy, Pn 3-glucosides

Cy, Dp 3-glucosides, 3-rhamnosyl-
glucosides, Cy 3-diglucoside, Mv 3-
rhamnosylglucoside-5-glucoside,
p-coumaryl Cy, Dp, Mv, Pn, Pt 3-
rhamnosylgiucoside-5-glucosides

My, Pt glvcosides

Mv, Pt glycosides

Cy 3-glucoside

Cy, Dp 3-glucosides

Cy 3-(sinapylxylosylglucosylgalactoside) (1.4)
Cy 3-rhamnosylarabinoside,

Dp 3-rutinoside, 3-rhamnoside
Cy, Pn 3-glucosides, Pn 3, 5-diglucoside

N~

Yang et al. (1982)
Brown (1980)

Schram et al. (1983)

Gbile and Adesina (1983)

Sakata ez al. (1981)
Khurdiya and Anand (1981)
Harborne er al. (1983)
Toledo ¢t al. (1983)

Yamakawa et al. (1983)
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Structural type, chain length and proanthocyanidin class
Compound (trivial name)
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[«)p (solvent)

Plant source ireference)

Pes

(A) UNSUBSTITUTED FLAVANOID UNITS
(1) Dimers
(@) Propelargonidin

Afzelechin-(4x — 8)-afzelechin

Afzelechin-(4x — 8)-catechin

Afzelechin-(4x — 8)-epicatechin

Epiafzelechin-(4/f — 8)-catechin
(gambiriin C)

Epiafzelechin-{48 — 8)-4'-OMe-
epigallocatechin

(b)  Procyanidin

Catechin-(4x — 6)-catechin
(procyanidin B6)

Catechin-(4x — 8)-catechin
(procyanidin B3)

Catechin-(4x — 6)-epicatechin
(procyanidin B8)

Catechin-(4x — 8)-epicatechin
(procyanidin B4)

Epicatechin-(4f — 6)-catechin
(procyanidin B7)

Epicatechin-(4ff — 8)-catechin
(procyanidin B1)

Epicatechin-(4/ — 6)-epicatechin
(procyanidin B5)

Epicatechin-(4/§ — 8)-epicatechin
(procyanidin B2)

ent-Epicatechin-(dx — 8)-enr-epicatechin

Catechin-(4x — 8)-epiafzelechin

Epicatechin-(4f3 - 8}-¢piafzelechin

Epicatechin-(4/5 — 8)-enz-epicatechin

(¢)  Prodelphinidin
Gallocatechin-(4x —» 8)-epigallocatechin
Gallocatechin-(4x -» 8)-catechin

Epigallocatechin-(4f —» 8}-catechin
(d)  Proguibourtinidin

Guibourtinidol-(4x — 8}-epiafzelechin

Guibourtinidol-(4x — 6)-catechin

- 227(a)
- 190(a)
~ 164(a)
+6.0(a)

+54(a)

~130(e)

~— 235(mw}

~ 160(m;

— 194(¢)

+ 142(w)

+ 104(w)
= 1020w
-+ 26(w)

— 24(mw;
— 180(ay*

+ 187(mw)
- T7(cy*
- 69(c)*
4227

-7
—88/a)

Kandelia candel bark (Hsu ez al., 1985a)
Kandelia candel bark (Hsu et al., 1985a)
Kandelia candel bark (Hsu et al., 1985a)
Uncaria gambir leaf (Nonaka & Nishioka, 1980)

Ouratea sp. root bark (Delle Monache eral., 1967
Prionostema aspera root bark (Delle Monache et al., 1976)
Maytenus rigida root bark (Delle Monache ez al., 1976)
Elaeodendron balae root bark (Weeratunga er al., 1985)
Widespread

Widespread

Widespread

Widespread

Widespread

Widespread

Widespread

Widespread

Chamaerops humudis fruits (Delle Monache ez al., 1971)
Wisteria sinensis fruit (Weinges ez al., 1968a)

Saraca asoca bark (Middelkoop & Labadie, 1985)
Chamaerops humulis fruit (Foo & Porter, 1983)

Ribes sanguineun: leaf (Foo & Porter, 1978)

Salix caprea catkins (Foo & Porter, 1978)

Hordewm vulgare seed coat (Mulkay et al., 1981)
Myrica nagi stem bark’ (Krishnamurthy & Seshadri, 1966)
Pinus sylvestris male flower (Gupta & Haslam, 1981)

Cussia fistula sapwood (Patil & Deshpande, 1982)
Acacia luederitzii heartwood (Ferreira er al., 1985)
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Structural type, chain length and proanthocyanidin class
Compound {trivial name) [x)p (solvent;

Plant source (reference;

Guibourtinidol-(4x — 8)-catechin —120:a)

Guibourtinido!-(4x — 6)-epicatechin .
Guibourtinidol-(4x — 8)-epicatechin — 114{a)

(e) Profiserinidin
Fisetinidol-(4x — 6)-fisetinidol
Fisetinidol-(4 — 6)-fis¢tinidol
Fisetinidol-(4x — 6)-fisctinidol-4 z-ol
Fisetinidol-(4x — 6)-fisetinidoi-43-ol
Fisetinidol-(4 — 6)-fisetinidol-4 z-ol

Fisetinidol-(4 — 6)-fisetinidol-+4/-ol

Fisetinidol-(4x — 8)-catechin
Fisetinidol-(4/f —» 8)-catechin
ent-Fisetinidol-(4f -» 6)-catechin
eni-Fisetinidol-(4 8 — 8)-catechin
eni-Fisetinidol-(4x — 6)-catechin
ent-Fisetinidol-(4x — 8)-catechin
ent-Fisetinidol~(4 # — 8)-epicatechin
(£)  Prorobinetinidin
Robinetinidol-(4x — 8)-catechin
Robinetinidol-(4x — 8)-gallocatechin
(g) Promelacacinidin
Prosopin-(4x — 6)-prosopin
Epiprosopin-(4x — 6)-epiprosopin-4z-~ol + 26(e)
(2) Trimers
(a) Procyanidin
[Catechin-(4x — 8)],-catechin

{Catechin-(4x — 8)],-epicatechin
{Epicatechin-(4/8 — 8)],-~epicatechin +102(w)

Julbernadia globiflora heartwood (Pelter et al., 1969)
Acacia luederitzii heartwood (Ferreira et al., 1985)
Acacia luederitzii heartwood (Ferreira et al., 1985)
Fulbernadia globiflora heartwood (Pelter et al., 1969)
Acacia luederiizii heartwood (Ferreira eral. 1985)

Colophospernun mopane heartwood (Botha er al., 1981a)
Colophospermum mopane heartwood (Botha et al., 1981a)
Acacia mearnsit heartwood (Viviers et al., 1982)

Acacia mearnsii heartwood (Viviers et al., 1982)

Acacta mearnsii heartwood (Viviers ez al., 1982)

Acacia fasciculifera heartwood (van Heerden ez al., 1981)
Acacia mearnsii heartwood (Viviers ez al., 1932)

Acacia fasciculifera heartwood (van Heerden ez al., 1981)
Acacia mearnsii bark (Botha ez al., 1981a})

Acacia mearnsii bark (Botha et al., 1981a)

Schinopsis balansae, S. lorentzii, Rhus lancea, and
R. leprodictya heartwood (Viviers e al., 1983b)

Rhus leprodicrya heartwood (Viviers et al., 1983b)

Acacia mearnsii bark (Botha ez al., 1981a)
Acacia mearnsii bark (Botha et al., 1981a)

Prosopis glandulosa heartwood (Jacobs ez al., 1983)
Acacia melanoxylon heartwood (Foo, 1986a)

Hordeum vulgare sced coat (Outtrup & Schaumberg, 1981)
Salix caprea male catkins (Thompson et al., 1972)
Fragaria cv annanasa fruit (Thompson et al., 1972)

Pinus radiata bark (Porter, 1974)

Cryptomeria japonica bark (Samejima & Yoshimoto, 1979)
Cryptomeria japonica bark (Samejima & Yoshimoto, 1979)
Widespread, but specific isolations include:

Dioscorea cirrhosa root (Hsu er al., 1985b)

Kandelia candel bark (Hsu er al., 1985a)

Thea sinensts leaf (Nonaka et al., 1984)

Cinchona succirubra bark (Nonaka ez al., 1982a)

Aesculus hippocastanum fruit (Hemingway er al., 1982)
Crataegus oxyacantha fruit (Kolodziej er al., 1984)

Nelia mevert leaf (Kolodziej, 1984)
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Epicatechin-(4f; — 6)-epicatechin- + 138(a)
(4 — 8)-epicatechin
{Epicatechin-{4§ —6)], epicatechin

{Epicatechin-(4f - 8)], catechin

+ 128(a)
+ 74(w)
Epicatechin-(4ff — 8)-epicatechin- + 207(w)
(48 — 6)~catechin
Epicatechin-(4f — 6)-epicatechin-
(4 — 8)-catechin

+138(a)

Catechin-(4z — 6)-epicatechin
{48 - 8)-epicatechin
Epicatechin-(4/ — 8)-catechin- —97(a)
(4x — 8)-catechin
Epicatechin-(4/8 — 8)-catechin-
(42— 8)-epicatechin
Prodelphinidin
{Gallocatechin-(4x — 8)], catechin
Procyanidin and prodelphinidin
Catechin-(4x — 8)-gallocatechin-
(4%~ 8)-catechin
Gallocatechin-(4x — 8)-catechin-
(42— 8)-catechin
Profiserinidin
Fisetinidol-(4x — 8)-catechin-
(6 — 42)-fisetinidol
Fisetinidol-(4x — 8)-catechin-
(6 — 4p)-fisetinidol
Fisetinidol-(4 — 8)-catechin-
(6 - 4x)-fisetinido!
Fisetinidol-(4f — 8)-catechin-
(6 — 48)-fisetinidol

- 98(m)

—134a)

ent-Fisetinidol-{4 8 — 8)-catechin-

(6 — 4 f)-ent-fisetinidol
ent-Fisetinidol-(4 — 8)-catechin-

(6 ~ d2)-cnr-fisetinidol
ent-Fisetinidol-(4x — 8)-catechin-

{6 — 4f))-ent-tisetinidol
ent-Fisetinidol-(4x — 8)-catechin-

(6 — dx)-ent-fisetinidol

Prorobinctinidin

Robinetinidol-(4x — 8)-catechin-

(6 —4f})-robinetinidol
Robinctinidol-(4f3 — 8)-catechin-

(6 — 4f8)-robinetinidol
Robinetinidol-(4x — 8)-gallocatechin-

(6 = dx)-robinetinidol
Robinetinidol-(4x — 8)-gallocatechin-

(6 — 4f)-robinetinidol

Kandelia candel bark (Hsu et al., 1985a)

Kandelia candel bark (Hsu ez al., 1985a)
Pinus taeda phloem (Hemingway et al., 1982)
Areca catechu seed (Nonaka et al., 1981a)
Pinus taeda phloem (Hemingway ez al., 1982)
Areca catechu seed (Nonaka et al., 1981a)
Pinus taeda phloem (Hemingway er al., 1982)
Dioscorea cirrhosa tuber (Hsu er al., 1985b)
Kandelia candel bark (Hsu et al., 19852)
Rhaphiolepsis umbellata (Hsu et al., 1985h)
Dioscorec cirrhosa tuber (Hsu et al., 1985b)

e

Dioscorea cirrhosa tuber (Hsu et al., 1985b)

Dioscorea cirrhosa tuber (Hsu et al., 1985b)

Hordeum vulgare seed coat (Outtrup & Schaumberg, 1981}
Hordeum vulgare seed coat (Outtrup & Schaumberg, 1981)

Hordeum vulgare seed coat (Outtrup & Schaumberg, 1981)

Acacia mearnsii heartwood
Colophospermum smopane heartwood
Acacia mearnsti heartwood
(Botha ez al., 1982)
Acacia mearnsii heartwood
Colophospermum mopane heartwood
Acacia mearnsii heartwood

Schinopsis balansae, S. lorentzii, Rhus leptodictya, R. lancea,
heartwood (Viviers et al., 1983b)

Acacia mearnsii bark (Viviers ez al., 1983a)
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Structural type, chain length and proanthocvanidin class
Compound (trivial name

[y fsofeon: b

Plant source (reference)

(b)  Procyanidin
Cinchonain-1a~(4f — 8)-epicatechin (cinchonain Ila)

Cinchonain-1b-(4 — 8)-epicatechin (cinchonain IIb)
Cinchonain-1a-(4f — 8)-catechin (kandelin A-1)
Cinchonain-1b-(4f — 8)-catechin (kandelin A-2)
(2) Trimer
(a) Procyanidin
Cinchonain-1a-(4§ — 8)~epicatechin-(4/) — 8)-
epicatechin (kandelin B-1)
Cinchonain-1b-(4f — 8)-epicatechin-(4 — 8)-
epicatechin (kandelin B-2)
Cinchonain-1b-(4f — 8)-epicatechin-(4/f - 8)-
catechin (kandelin B-4)
Epicatechin-(4 - 6)-cinchonain-la-(4f — 8)-
epicatechin (kandelin B-3)
(E) MISCELLANEOUS
(1) Monomer
(a) Klavan
4'-OH-7-OMe-4-(4-OH-Styryl)flavan
4'-OH-5, 7-DiOMe-4-(4-OH-Styryl)flavan
(b) Procyanidin
Dryopterin (2.62)
Epicatechin-(4/f — 2)-phloroglucinol
(¢)  Progwbourtinidin
Guibourtinidol-(4x —2)-3,5,3',4'-
tetrahydroxystilbene
Epiguibourtinidol-(4§ - 2)-3,5,3,4"-
tetrahvdroxystilbene (2.63)
(2) Dimer
(a) Progutbourtinidin
Guibourtinidol-(4x — 2)-3,5, 3, 4'-
tetrahydroxystilbene~(6 — 4 f8)~epiguibourtinidol
Epiguibourtinidol-(4f ~ 2)-3, 5,3, 4'-
tetrahydroxystilbene-~(6 — 4 )~epiguibourtinidol
(b) Isoflavanoid proanthocyanidins
Compound (2.64)
Compound (2.65)
Compound (2.66)
Compound (2.67)
Compound (2.68)

--48(a)
-+ 135(a)
—358(a) N
+9.3a;
= 36(a)
+164(a)

+ 198(a)

+65() |

+ 59(m;*
+ 78(m*

—51(m)
+122(w)

—131(m)
—67{n)
—149(m)

—111/m)

Cinchona succirubra bark (Nonaka et al., 1982a)
Kandelia candel bark (Hsu et al., 1985a)
Cinchona succirubra bark (Nonaka et al., 1982a)

Kandelia candel bark (Hsu et al., 1985a)

Xanthorrhoea sp gum (Camarda et al., 1977)
Xanthorrhoea sp gum (Camarda et al., 1677)

Dryopreris filix-mas frond (Karl ez al., 1981)
Nelia meyert leaf (Kolodziej, 1983)

Guibourtia coleospermum heartwood (Steynberg et al., 1983

Dalbergia nitidila heartwood (Bezuidenhoudt ez al., 1984)

Dalbergia odorifera heartwood (Yahura er al., 1985)
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EK.3

Chain length, proanthocyanidin class, and compound  trivial name., [2]ys (solvent ) Plant source (reference)
(1) Dimer
(a) Proapigeninidin N
ent-Apigeniflavan-(2x — 7, 4x — 8)-epiafzelechin{mahuannin D) —104(m) Ephedra sp. roots (Kasahara & Hikino, 1983) *
(b) Propelargonidin
ent-Epiafzelechin-(22 — 7, 42 — 8)-afzelechin —103(m) Prunus persica cv. ‘Hakuto’ root (Ohigashi ¢t al.,
1982)
ent-Epiafzelechin-(2z — 7, 4x — 8)-catechin — 53(c)* Prunus persica cv. ‘Hakuto’ root (Ohigashi et af.,
1982)
Epiafzelechin-(28 — 7,4/ — 8)-epiafzelechin (mahuannin B) Ephedra sp. root (Hikino ez al., 1982a)
Epiafzelechin-(2f8 — 7, 4 — 6)-epiafzelechin (mahuannin C) Ephedra sp. root (Kasahara ez al., 1983)
ent-Epiafzelechin-(2x — 7, 4x — 8)-epiafzelechin (mahuannin A) Ephedra sp. root (Hikino er al., 1982a)
ent-Epiafzelechin-(2x — 7, 4x — 8)-kaempferol (ephedrannin A) — 357(m) Ephedra sp. root (Hikino et al., 1982b)
(c) Procyanidin
Epicatechin-(2f — 7,4 — 8)-catechin (proanthocvanidin A1} + 61(aw) Cola accuminata nut (Weinges er al., 1968a)

Vaccinium vitis-idaea berry (Weinges ezal., 19682}
Aesculus hippocastanum fruit (Thompson et al., 1972}
Persea gratissima fruit (Thompson et al., 1972)
Epicatechin-(2f — 7,4 — 8)-epicatechin + 64(a) Aesculus hippocastanum fruit (Mayer et al., 1966)
(proanthocyanidin A2) Vaccinium vitis-idaea fruit (Weinges et al., 1968a)
Malus sylvestris fruit (Thompson et al., 1972)
Persea gratissima fruit (Thompson ez al., 1972)
Cinnamomum spp bark (Nonaka ez al., 1983c)
{2) Trimer
(a) Procyanidin
Epicatechin-(2f} — 7,48 — 8)-epicatechin-(4/§ — 8)-epicatechin + 70(a) Cinnamomum zeylanicum bark (Nonaka er al., 1983¢)
C. sieboldii root bark (Otsuka ez al., 1982; Morimoto
etal., 1985a)
Lindera umbellata stem (Ezaki etal., 1985)
Kandelia candel bark (Hsu etal., 1985a)
Epicatechin-{2f— 7,4 — 8)-epicatechin-{4/f — 8j-catechin Vs Cinnamomum sicboldii bark (Morimoto eral., 19852
Linderae wmbellata stem (Ezaki et al., 1985)
(3) Tetramer
{z) Procyanidin

Epicatechin-(4 — 8}-epicatechin- +51(a) Cinnamomum zeylanicum bark (Nonaka er a/ , 19830

(28 —7,4f — 8)-epicatechin-(4/§ — 8)-epicstechin C. sieboldii bark (Morimoto ez al., 1985a)

Lindera wnbellata stem (Ezaki et al., 1985)

Epicatechin-(4f — 6)-epicatechin- -+ 03(a) C. zeylanicum bark (Nonaka et al., 1983c)

(2B - 7,48 — 8)-epicatechin-(4/ — 8)-epicarechin C. sieboldii bark (Morimoto et al., 1985a)
Epicatechin-(48 — 8)-epicatechin- = ¥hia) C. sieboldii bark (Morimoto ez al., 1985a)

(2f3-» 7,4 — 8)-epicatechin-(4f — 8)-catechin L. umbellata stem (Ezaki er al., 1985)
Epicatechin-(4ff — 6)-epicatechin- +111a) C. sieboldii bark (Morimoto ez al., 1985a)

(2 =7, 4 — §)-zpicatechin-(4§ — 8)-catechin
(4) Pentamer
(a) Procyanidin

[Epicatechin-(48 — 8)],-epicatechin- -+ 71} C. zeylanicum bark (Nonaka et al., 1983c)
(2 —17,4f —8)-epicatechin-(4ff — &)-epicatechin C. sieboldii bark (Morimoto et al., 1985a)
[Epicatechin~(4f — 8)],-epicatechin- - 116y C. sicboldii bark (Morimoto er al., 1985a)

(28 —7,4f — 8)-epicatechin-(4§ — 8)-cateciin

Cizelge E.3 Flavanoidler arasi A tipi ¢iftbag iceren proanthocyanidinler
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MATERIAL + WATER

OPC SOLUTION

HEAT + PRESSURE

NON-ABSORBED
MATERIAL

0PC REMOVED
MATERIAL (WASTE)

+ WASTE
SEPARATION
LIQUID
CONTAINING OPC | sayr DISCARD
ULTRAFILTRATION
DISCARD SAVE
RETENTATE PERMEATE
CHROMATOGRAPHIC
COLUMN
DISCARD SAVE

ABSORBED OFCs
In COLUMNS

ETHANOL
200 PROOF

ADD

ADD | ETHANOL

OPCs IN ETHANOL
+ WATER

REVERSE OSMOSIS

CONCENTRATED OPCs

DRYER

DRIED OFPCs

+ WAIER

RECYCLE

ETHANOL +

Hy0
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OZGEGMIS

ADI,SOYADI :AHMET OZTURK
MEDENi DURUM :BEKAR

DOGUM TARIHI :25.02.1979
DOGUM YERI :SAKARYA

E-POSTA/TELEFON :ahmetozturk4d5@yahoo.com TEL: 536 614 75 79

EGITIM

:AKHISAR GOLDELIOGLU iILKOGRETIM OKULU
:AKHISAR LISESI
:ANADOLU UNV.KIMYA BOLUMU LiSANS EGITiMi

ILKOGRETIM
ORTAOGRENIM
YUK.OGRENIM

2001 MEZUNIYET
YUK.LISANS EGITIMI
2005 MEZUNIYET

:CELAL BAYAR UNV. FEN BIL.ENS. ORGANIK KiMYA

KURS VE ETKINLIKLER

**EGE UNV.ILAG ARAS.MERKEZ LAB.6 AY GONULLU CALISMA

**|S0 9001 SERISI KALITE YONETIMIi EGITIMLERI (KOSGEB)

**MARKA PATENT VE FiKRI MULKIYET HAKLARI EGITIMLERI (KOSGEB)
**INTERNETTE PAZARLAMA STRATEJILERI EGITIMiI (KOSGEB)
**KOZMETIK URETIMI ESASLARI VE HAMMADDE KRITERLERI (OZEL)
**GIDA KATKI MADDELERI VE URETIM ESASLARI (OZEL)

**5179 SAYILI GIDA KANUNU VE HACCP KRITERLERI (OZEL)

SUNULAN SEMINERLER

**YUZEY AKTIF MADDELER C.B.U.
**UZUM ATIKLARINDAKI FLAVONOIDLER VE ETKILERI C.B.U.
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iS DENEYIiMi

**BILGISAYAR VE SARF MALZ. SATIS VE PAZARLAMASI
1996 ABM AKHISAR

**ZEYTIN VE URUNLERI SATIS VE PAZARLAMASI
1997-2000 OZEL ESKISEHIR

**OSS KIMYA OGRETMENLIGI
2001-2002 ARTI DERSHANELERI MANISA

**5 AYRI GIDA URETIM FIRMASINDA SORUMLU MUDURLUK
2001-2005 (TARIM BAKANLIGI MEVZUATI iLE) MANISA

*AR-GE MUDURLUGU
2002-2004 SARIKIZ MADEN SULARI ALASEHIR

*MARKA-PATENT-BARKOD VE KALITE DANISMANLIGI
2004-2005 OZEL MANISA

“*TEKNIK VE URETIM DANISMANLIGI
2004-2005 SARP KOZMETIK ISTANBUL



