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The aim of this work was to study the effects of added red cabbage juice on the qualities
of flavoured set yoghurt by varying the concentration of red cabbage juice at 5 10 15 and 20 %
(v/v). The results showed that adding red cabbage juice supported growth of yoghurt bacteria
during fermentation in compaired with plain yoghurt control and as the concentration of red
cabbage juice increased, total acidity as lactic acid was significantly increased (p<0.05). The
results from sensory evaluation of yoghurt added with different concentrations of red cabbage
juice showed that the yoghurt added with 5% (v/v) of red cabbage juice got the highest scores in
all attributes. However, there was no significantly different (p<0.05) between the overall liking
scores of yoghurt added with 5 % and 15 % (v/v) of red cabbage juice. Yoghurt added with 15 %
(v/v) of red cabbage juice obtaining the hedonic score of overall liking was like moderately
(6.96). Therefore, yoghurt added with 15 % (v/v) of red cabbage juice was selected to further
study. Qualities change of yoghurt added with 15 % (v/v) of red cabbage juice during stored at
7+2 ° C for 16 days were studied. It was found that total acidity as lactic acid and syneresis in
yoghurt product were increased whereas pH, total solid and firmness of yoghurt were decreased
(p<0.05) with storage time increased. The lightness (L*) and yellowness (b*) value of yoghurt
added with 15 % (v/v) of red cabbage juice slightly increased while redness (a*) value slightly
decreased during storage. Microbiological qualities of yoghurt added with 15 % (v/v) of red

cabbage juice showed that contents of yoghurt bacteria decreased with increasing storage time.



However, at 16 days storage the number of surviving yoghurt bacteria was 8.55 log cfu/g. For

yeast and mold, their were not excess standard regulation throughout the storage time
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2.2 IW1SINBYUNIN (Functional Foods : Foods for Health)
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Wamdrdsenauuen

Apple (Malus syivastris, Mill.}
Vanous cultivazz
‘Cox’ 5 Orange Pippin’
‘Baidwn’
Cider appie Launotie’
Cider apple "Waldhotler’
Fensna {Musa sppl
Date (Phoenix dactylifers, L.}
Cherry (Prunus cerasus, L.}
Montmorenoy
Grape {Vitis spp.}
Riesling. oluster
“Tokay', clueter
‘Mugeat | BRIn
Mugoar | pulp
‘Musoat | seed

Passicn fnut Passifiora edulis, Sims.}

Peach {Prunus parsica, {1..) Batsch.)

Mized cultivars
‘Eiberta’
‘Eiherta’
Poar (Pyrus communis L}

‘Musoachar

Persimmot: {Diospyros kak:, L}

Pium {(Prunus amerncana, Marsh }

Viotong' |, fHesh

“igtera' | sxin

010-1.0 g/l0d g PW
20-56 g/i0C g DW
0356 g/100 g FW

1.1 g/10% g PW

046 g/100 g FW
0863 /100 g DW
05 g/00g BW

0.6 g/fiQC g FW

095 grl00 g FW
0.48 g/l0C g FW
036 g/1a0 g FW
010 gsl00 g FW
45 @00 g FW
1.4 mg/100 g FW

0.028-0141 g/t00 g FW
0.069-0.180 g/i00 g FW
£.240 g/100 g PW

0.4 g/00g FW
§5 g/l09 g DW

21 g/id0 g DW
57 g/l0d g DW

*
WHIWY . FW = WIWKNERA {resh weight)

N
DW = Wanlinuda idry wesghs)

: Kays (1991)
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6 C; Simpla phenols Catechel, hydroquinene
Benzoquinones 2.6-Dimethoxybanioqumnone
7 ¢C—C Phenoke acids p-Hydroxybenzoir, sakoylic
§ C—¢,; Acstophenones 3-Acetyi-6-methoxydenealdenyde
Phenylacet:e acids p-Hydroxyphenylacehio
8 C—C, Hydroxyomnnamoe agids  Caffaie, ferulic
Phanvlpropenes Mytistiem, enganol
Coumarms Umbeihterone, asgouisntn
lzoccumanns Bergenin
Chromones Eugenin
10 C—¢C, Naphthoquinoenes Juglcne, plumbagin
13 Ci— C—C, Xanthonas Mang:fenn
14 C— C—C, Gubbenes Lunuianc agd
Anthraquinones Emadin
16 C,—C—C, Flavonods Quercatin, cyamdin
Lzofiavonords Genistein
18 C—¢C,, Lignans Pinoresinol
Neolignans Eusdenn
30 (€— C;— C,}, Bifiavonoids Amentofiavone
n (€—2C), Ligninz
{c) Catechol melanins

{C;— C;—C,), Plavoians {condensed tannins)

NUKays (1991)
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OH structare
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3 OH OH
oM oH OH' Position  Sugar Atached
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argonidin | j igir OH Yyeeylatd, ommanly
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AN IUaz YU waanwas uazd1a Ina uou Inlostiuidiuselunisaeduiuninwels
uazdalizianildina 1sac1a9 18 (Pathogen)
Ed »
wou In'lovrtiuiuilgasInssadreaiaqfunatoyia Jusgnusiinvueg
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wou In'lwenfiau nazihaanuaiavuseiu Taovaluw Tassadravesweu Inlweniiay
Tuwa 18 6 ¥UAND cyaniding (Cy),delphindin (Dp),malvidin (Mv) ,peonidin (Pn) 1L
P =] s Y :’ o = d
petunidin (P FrzadrevuszAuihmadsznnluluugnnilsavse Jod lnuwaalsa #
l; =1 : ] o :
Aunua R, waz R, odluthaamulad 1dun s Taa uazezsiiluaniothaaen lad
] v ) ] ]
waznnudesldun nglad waz nwaalad vienTeeznuidmmus 5 42 duvusinuiioo
=y q" : 1 d’ 1
v 7,3 w025’ (UszdAns, 2539;gn s sauazes In, 2533) thataia1ioz¥w1d aglycone 30

wou In lseniiauiiafosnmaiu dagili 2.6
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d‘ —- ey =
AN 2.7 uauiﬂ”lmumﬂu”luﬁﬁwm

Name Color
3 b g 7 3 ¢ 5

Apigenindin (Ap) H O H OH H H H  osnge
Aursntimidin{Ay) OH OH QOH OH H OH H  omnge
capensinigin{Cp} OH OMe H OH OwMe OH (Me biush-red
cyanigin {Cy) OH OH H OH OH O4 H orange-red
DelphinidnDpj OH COH H OH OH OH OH blush-red
Eurcpinicin (Zu) OH OMe H OH OMe OH OH biush-red
hirsubgin (Hs) OH OH H OMe OMe OH CMe Elush-red
Gryoroxycyqredin @ OH  OH  OH  OH OH  H red
(6-OHCy)

luteclirudin (Lt} H OH H OH OH CH H  orange

malvidin (Mv} OH OH H OH Ove OH OMe Dush-red
Smethyicyanidn ~ OH OMe H QOH OH H OraNGe - fed
(3-Mey)

pelargoniin{®y} OH OH H  (CH H O H omange
pecnidin {Pn) OH OH H OH OMe OH H  orange-red
petunidin (Pt} OH OH H OH OMe OH OH bluish-red
Pulchelkdin (M) OH OMe H OH OK {OH OR biwsh-red
resinidin {Rs} OH  OH H OMe OMe OH H red
tricetinidin (Tr) H OH H OH OH O OQH md

11 Mazza Uag Miniati (1993)



R, R, agiycone abbrevizte
H H pelamgonide:  Pg
oH H cyanidin Cy
OMe H peonidin Pr

oH  OH delphnigin Dp
OMe OH peturidin Pt

R, and R, H or Sugar OMe Okle  mabadin My
4 1 4

‘ on mgg%.f#ﬁ“

Ruatisinig Sopheross
wLik1-8HGh

k'
i
¥

‘-W -9 Gl

15 Clucorylratisose
o
,\ﬂ"ﬁ;
"4 _q B agiycons
ol 'on
25 X ybos yhreationcs:

51 2.6 Tnsaas19v049 aglycone Aad1aviuseriuveu Inleeniiv uaz TodTnumanlsa

N1; Goiffon HazAms (1999)
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2.4.2 audAmsganauuasveeninlyeitiv
= o) 1 o t : o~
wou Inlwndumidumsdsznovlungudar Trusedaz ldnianuenaduninig

AANAULARZITA NANVE1IATY 2 373 fio 270-280 U1 TUINAT UDE 465-560 W1 THINAS

¥ Y

[]
s =1

s I
AN 1IN 2.8!&61231]?1 2.7 UDNIINY Watadallz Abbott, 1975:Sims Lag Moris, 1984 Gl"]sj,
1 Py = = 4 v ad <2 |a
ﬂ1ﬂ’)1“ﬂ1’3ﬂﬂuqqq51ﬂ 520 uﬂmllﬂ‘i ﬁl]ﬂ\‘]l!auiﬂulcﬂﬂwuu LﬂuﬂcﬂuﬂllﬁﬂQﬂQﬂs“’lmﬂ]aq

wou In laeniiu Wieannhanuoadudinaneg Iuasduasvoaeu In losiiusgraramu

d’ T A = 1 @
A15190 2.8 Fn1saanauuasvetou Inlyeniu wazmsdszaeulunquiailivosa

Band I (nm) Band II (nm) Flavonoid compound
250 - 280 310-350 fiavone
250 - 280 330 - 360 figvonois (3-0H substituted)
250 - 280 350 - 385 fiavonols (3-OH free)
245 - 275 310-330 isoflavones
275 - 265 310-330 flavanones & dinydrofiavancis
230 - 270 340 - 38 chalcores
230-270 380 - 430 BUrCNEs
270 - 280 465 - 560 anthocyanidin & anthocyanina

17; Markham (1982)
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i
ISOFLAVONE (genistein)

——
7

FLAVANONE (naringenin}
or DIHYDROFLAVONOL

FLAVONE (apigenin)

L
X C
N

FLAVONOL {kaemptern!)

ICHALCONE (42" 4 -trihydroxy)
/ ’BQM 14.6.4 - trbydroy)

ANTHOCY ANIN
/ pelargonidin 3-Orhamnoside}
i 1

250 300 350 450 400 S0 A (nm)

N
\

31 2.7 Uvpvisible spectrum vowan Tn laeriivuazaisilszneunguian lauoud

ﬁm; Markham (1982)

2.4.3. thiufiinaneman)asumlasavesmeulnlamiiv
5 15ueu n laortiuluormanui wew Inlseniuimsn/foundasszdudldne
) a d a 4 o g W 3 o &
oannravesnsuIadianaseuved lanauou In laeiu 3ei Id Inseadrandndauily
ndermIudeniinnuiesiaensfalgisonn mswasundasvesinseadredawaln
1 ] v
mamsuldsuutasszdud mandoumlastionunasinaniizdien lunszuaunisuls gy
d o a oo 4 , . & ey v -
naz UM SN UTNYINAAN YN (Sim 1Az Moris, 1984 ) flavtfilinanomsnlasundasves
wou Inlaentinldun
T o3
1. manuilunsa-wa (pH)
wou Inlzoriuflaudanisvena ey (pH  indicator) 88197512914 Tae
wou Tnlaeniivszilasundas lumuamfesd1agdiasish 2.9
C; [V =1 (=1 9/ 1 Y a4 o Y 1
vonunnMsasuudasszaudauninesudr annudud dalsAunuavies

' =)

A= t oW a oo = = i < /
A1 nafe Afewiiv Lo weu Inlsniuiinnududinaiiqe uazanasetissiaiuile

= J ¥ d g/ Y w | v A @ t ]
Wy uaaaldmu ldannsanuduiusseninamesiuninsaaniunds

.

L]

9517 2.8

e
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v a -] o 1 Y =Y
M3199 2.9 ANuFURUTse T RlesRuTvowew In sty

pH a

1.0 Y

4.0 dfuuad
6.0 W

8.0 Tty
12.0 den

13.0 WA

. o,
117; 33501 waznay (2544)

S
-

[3,]
=]
1

Tibsorbance

a0} AN

pH

{ v w d v T w 1 =
JUN 2.8 Anudniutsenheafesiuaimsganaunasyeauey Tn lswiu

A1; Henry (1992)
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= ey o = =
Tuesazawiilautfiunse Wunate vazihuya TassadraenInlzoriv el
= 4 = & = =
nsasuudaald 4 jduuy dlefitersgeinein 3.0 1iu7.0 weulnlwnrivasusin
. &2 Ao E & v
red carbonium Hanauadluasazawfdunsaluidy colorless pseudo base @413 Tu

= d P . aa e U =
ﬁ15'ﬂ$ﬂ1ﬂ'ﬂl'ﬂuﬂﬂ1~3 1103971 conjugate bond T’HEJ"hJ ﬁTiﬂSﬂ']UT]iJﬂﬂ!ﬁMUW!“ﬁHL‘Uﬂ@E]NW!@‘H

a

Uszun 9 uouInloeiyseFurudwdoud nazNfavuINNIIUINIAY 11

a0 o A e uy EY) =
wou In'lseniludi Insaadraffunuy blue quinoidal FefidiTudegih 2.9

1) blue quinoidal 2} red carbonium

3) cokcrless pseudo base

] [ ¥ ]
1 2.9 msnlasunaslnssadaveuiou In lamiiunia 4 sduvy Tuansazarensad 25
DIy

ﬁlﬂ; Brouillard 182 Delaporte (1977)

¥ 1 ¥ ¥
UDNDINY  Scarman (2001) WUl aounasdvesuou In leoriu Ty du

[ ]
= = ~

o = ° =t t ar = = i = a 3
HALATUIUDTTNHIDYA 1 (WIDHNINV L) Mﬁtlﬂﬂl"ﬁij uaxmxmu"lﬂzﬁawm‘v LWIHJUIGIULTJWW‘V]
~ = e oA dy [ 9/ J = 3 4'1 [ e o)
oy 4-5 usdvaweu Inlyunitiuinmeldiszdesyduaudnaduilaag luanizndianudy

lags Az 2.10



wnanstuenansianubidmiunslsnuiionisfnvinitu lweygslniluldssloguaiunism

lunsdllag ey Bnnsudludauaaiion uaznainnididuaivesenalsynasiniinisuiliuly
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2. quvigH

Ugnsenegluannzavgailleguvgiigeiulnssadnveweou Inlaniuoziims
; . “ _
asuudasla 4 gﬂuuu Tao)aouda1n blue quinoidal 14if4 red  carbonium , colorless
o a = o 3 @ aa
pseudo base 1l colorless chalcone ATUAAU msmuqmﬁgnﬁ]:ﬂﬂwﬁu@ammﬂgnsm
g/ @ 3 | =y aan ) [ Ill
goUNTUIN colorless chalcone WINTYU A UM TAAUATIBOUNAVIIN colorless chalcone 11
ﬂ . o o a 4 9 3 - a -
14U red carbonium uamwmsmﬂ‘uuTﬂuammzﬂqmwgu 80- 100 93A LY DLYYET ISNY

[] 1 4
colorless chalconeluarugaunAdfigurniive9(Timberlake,1980) Yona1nidaiisiaaud

L
£

[ o = n" [ i a @ o a v !
sanmsamedvewauIn lamiiuluhdusuindasnaosiug Moro aziiudly 2 wih iife

g lunmnfuSayuiudiu 10 eesnwaifod (Maccarone Hagamy ,1985) Maasui/as

¥
| =3 = t

=1 é A o d’! eé ey = =
anildenniarinveaen Inleeiuilogunniigaiuanisiinvoaeu In lvoriduezil

a

1

L] dl = ' é s = U QIJ i
10AnUYU AYUN 20 eeraioa AnIaEInveeu In Taetiu a1 1300 2 Tua uad

I. O

= ' é = = - = QII
RN 38 B uaaTed A1nsIrIaveueu In lou iy dd1anaundoiius 245 ¥2Tuq
(NINTI0 1AZDT 1N, 2533)
s = Aada LY = - o«
iimsfinynavesguuginiidoa nuadweeu In lagriinlundadusions Tay
1} ¥ @ =) a o 3/ 3/ 1 [l
anlinaa gl fe uouinlanriivezgadateaisnnudoussnireiunszuiuns
1 4w a =
ANAZMINUTNY Darravingas 1482 Cain (1965) AnyAuAIAveweu In ool
{d ot oy @ a =
cannedred raspberries MinuluanzNlguugliaieiy 3 s3AY Ao 1, 21 uaz 38 srusaifud
o =] @ ' A o & = =Y
om0 30 60 uaz 90 u wud Wenarlumsinuuudu Ysinaueu Inlyoiiuay
o o g A & o 0w Y =
anas waz luanengungilumsAumuiui e Nnudnduvewou Inlasiiuasaann
J - . Y =y 4 ¥ 4
YU Palamidis 11az Markakis (1975) Anyinunsdivesueu In laoriiulwniesdy Taofud
a = :;d ] = =} o -3 o 3/ ¥ ¥
guUHAi 10 20 az38 sarradyue Tuiida wuh gurgilumafumuiyuildanududu
voueuIn leeiiuaang
Brouillard tagAme (1982) wud msifinaugausaljisurseninnlaseadisues
= a| =
wou In lyoniiv iuuvuganiuien augan/denunnaio v blue quinonoid  red
9 ] ]
Flavylium colorless Carbinol base colorless-chalcone ﬁaﬁmﬁﬂ"lsé’l"i"Uﬂ'Jm?auﬁm;mmﬁau
& 4 g . J
1119 chalcone H9 chalcone vy flavylium #1099 Brouillard wu31 iy
b d ]
wou s lwerlauriadoanunadiuruibhmanuuniz ldyi i oy 3,5-diglycosides 32140

(01 UM INATNAATZ1 19 chalcone MU flavylium 9 25 peruvaFuauIy 12 93139 uAd

Iy )
[ =1

o o a :3 a g
Wy 3-glycosides 92 1913m1 6 H1Tus (ra1RIFazuumnniu d11dgungiidinil) wloswn

ar 9/ 9/ =9 3 : Qs dl o ]
mranNuIuduvoaneu In laviiunavuaiuiiniadionou Inlos1tinealusdvog

U UG

= by

. g 3 9/ A A = s/
flavylium AsHu ANy Ve IgungilRfinensi@euaatvuowen In leeiiv vedosldinm

a o3 v @
Tunmsilasuves chalcone 11U flavylium 9uruAfauIn  Maccarone HazAMY (1985) ANk
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a = :‘ = o = oy o o
ANuAwIv0d uou Inlsndulmihdunnuluanieiligungliandu 3 szdu fle 15 25
1 ¥ ] ¥
waz 35 esrmusadanyd danimadewmdndmiy 2 ulleguugiiudu 10
BIAUATYA Fossen LazAmz (1998) ANYIANNAIAIVOWOUIN o110 (petanin Lz

Cyanidin-3-glucoside) 14 pH 1-9 ifiuiguvail 10 wag 23 sernaralon dumal 1 92l 1

a u

'
LY =

@ ' { =) [y 4 o
2 5 8 15uaz 60 Tu WU Annszay pH Tuanzhitgavgiiiferdu denarlumsiiy
J o LT (Y a = dy o ¥ a =
wnvuih IfTinavewenInlaeiivanas tagumaligevussiIdiSuauew Tnlaeiiu
1200900195901
3. lszquan
= 4 g [}
waan1szquanuerile lasmniz Taauaun uazlasanauni wmnea lesow asvi
¥ . A - O A o . 0.9 Y
THAIANNI1IA AU ZIgATDINITRANALLAUNLTY (TTBINI1AINAI5IAA blueing VoITM 1A
¥ ]
Twanavesdanaznou davudanrsvdnides liliueuInlsotiududady Tansureriia
' d o = o = oo
(U an Azt NowAs uazmannay Tasmniznsndimswdnemisnssilosiiing W
=l i 1 Q = @ a 1 s ] [
anuiou uazinnuwiunsaswdae sz lfifanisswdidusgninlansfinaiidy
vfueavowou In landuniogludnuazsa ldndundunssudimandn
4. AnnioUURTIEIE NN
a e 3/ Yt = . @ oy o ‘i‘_l
wou Inlaeriudiautalunisnunnudon’ldd n151Aa acylaton AuIA1aMDY
4 =Y o 3 o oa wa 14
paftlsznevvesteu Inlgniud uou Inlaertullanddlunmsnunnuiow uazuas
t dtg =] ° = =
aneldau snruldnaisilgnnzndnladuasilsznenldaes  maonacylated wae
& o A a o 3 M aa
diacylated anthocyanins ¥3'1a5un@II1InA 9 Rdnana Tu naaldidudngna1/aduas
¥ ! Yt a  w ey =Y 14
aunsanuanuieuazuasang1dnun uazndadmaniueu Inlasiiues ludinanszny
laquiie ldTunmaa i

5. DONUIVH

' v
o =

-1 1] = aaa = J - a

wou Inlgwriuiuus Idnlunsifadfasuieendiasumuymileduiuves

= nr J al = A an = E'J J 4 o =
RMapendiauiuiiu saswesmsfindfisuieendiatusziuegivfesvesmsazalolu
nARAuAiM3 Avesgungll uazannuduvesuen Inlaoiu uaueu Inloniduiions

a o« 5 &4 ' a d - = = A o dy
mseand lagdraq ieagluanigiiduveunal uazlinnuiadvsgangadolininnuiy
(Aw) AL 0.63- 0.79

a a oo o ™ I ¢ o Y r = a
nmsinadfisoreendiatuves Talasnunlesennloa i lddussguaslngidonas

1 = 1o = [V as 4
vl dewalduouInlaiivbifiduazifaoyiuives coumarin Asgali 2.11
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OH OH
OH ﬁ' OH
H HD2 WO —C
g — + G
oG = OH
CcH OH
anthocyanin

i H0,

o

G: glucose coumarin

714 2.1 mFalFATereenFinguveaou Tn'lzeniy

AU Kurt ta Torssell,(1983) ; artey 4481 Ashurst, (2001)

dy o : v 3 3 : 3.4 = = =
wennntimsudnteiududuuaziima lfouqAliasfuilwesveou Tnlseiiu
¥ =) r L) 3 = =y 2 T
wanwssywIanIemldamauzuasdaviunluvazoufigungil 71-76 osruaaidomiela
o o a aaa = o At [ ] y 3V = .
MapendIuuazaamuinilfisereendiasy tedlesdu luliiwa lfifian s browning
(Arthey L1012 Ashurst, 2001)

6. Fardoslnoonlus

aaa Q o Q 4

s © o d’ s a J ar d‘
Fales laeenladinlfAserfuueuInleeriuee Idndasuain ildRadudagald

v ¥
a A ¥

- aaa ] [ aas = @ '
212 niagdd 3.2 dgasorfiifatuibalgasofiansadeoundu’ld msldanuiouun

Y

raaf s nnuen In Toondu lindeusuiasames laoon loa vy aadames laoen lad

a Aaaa o '1181

soudiuuen Tnlweiu Aadhueu Tnlsniufidddans dsziuldnnnszunsdy
{ a < d o © o :j
waliilddame s laoen ladifumBanymaiusnu lumshma ldFeunsenns daiuis
i a o o a aow ool = '
linsldgamos laoen laalunstaogmatuinumansusintuou In sy uans 14
= r ar 1% 4 - =
asifludiulsznevues wulmen Tudalud uog vefiun unu Faazdarmunzeay
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OCHE
OH
o AN
L]
JOOREE
w
elc
OH
anthocyanin anthocyanin-4-bisuffite
red color coloriess
30N 212 msaffounasvesueu n'lsduile IS uMadamles laoon lasisunan
fiun: dudind (2534)
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Tdsauldun wardu aunsaiiisoduueu nleeiiunada ldane gy
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A5 52NOUDUNTITUS 15U NIATATA I9LUT waz e nalwilosninuouTn leoiduni
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L | o

ANNUTgNEMITUNIzhgRsndumaau 1A

8. 1o eyl
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wulydlunguvesweuInloniiu nilogludoitedy1dun lnaladiaa uas

ndluon eondiaa Wuds wfAsoimslasudvesuouinseiiu Tavlnaladiag og

o @ aa { A4 1 e uy a L4 :’
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oz lnalaau (aglycone) Favnadusozaougdlaifuoywusiluid daulnduoea
= [ aan = o =Y P (=) 3 = o oA
pengIad 3w fnTuioondiaduvesnen Insuriuiinyiuea ldarsndadusife
= J o 4 ] [} =) = a
To-la¥luen (O-diphenols) Favz51udfit Tuanaduqsunyosiilu uoz Tosdu iR
.. ° ¥ a  w s Yaa uy . ¥ o =
quinine compound M 1WKAASmNAN 1AL (browning) Haanns 1deu lydureriialy
¥ » ¥
nmsdfulyanuniwiiwa ldau ervduaung Wueu In oo luiddaane1d dafulums
¥
panilwa lddnvedinisaaviauves Indfuea sande Tasidua1381wan dithiothreitol,
phenylhydrazine uag systeine 3 1 ludwnaunldlunszviumsndgn  desivamves
2 o & 4 o a 4
Arthey 1@y Ashurst (2001) F3n15naanIRauInszileos ndsnndenidondudnazadiu

F=y

-} 9/ IQ” = a ¢ 1 o ] o [
LA NLLIA 7D i]:mmuﬂu Vlﬂcﬂaul'ﬂﬂ ﬂ@uu’lulﬂﬂ1Uﬂiill'J°ﬁﬂ']'§Naﬂ ‘1J13‘§1U\11uvlﬂ51m1u
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udouduty Jovag 0.15 1xdwanmsiindsanvesinild

9. ¥ha

nsdunsziuen Inlaninluisiwdudesnduihmasaszifuaisddy Ta
wudm?mmﬁymmuamﬂuiﬂ”lcnmﬁuazﬁmmﬁnﬁuﬁﬁ’uadw%mw 91NN1TIANTG
wasuudasveninanazueu In'lwenii fusnafvewaeiulugieimdaianiiu
Hagn wutlinisazauhaafadudiuinoun roufiszilsingFveanenInlseiiy
uanmm‘fﬁﬁwam’hﬁaunmﬁﬂ?mﬂwmwa?:u?iﬂzﬁmﬁﬁmmmﬁymm thamnose U510

wioniusIunIn (Gross, 1987)

SR
2.4.4. nzrananig
raa (Cabbage) %M 19inermens 1 Brassica oleracea L. Var.Capitata

N a =) o = = 1 - 4 v
ngraauaduuny luvawdwesdouuniglsy vaz 1dunsuniidsemang Weneu

° = 3 -~ - ] : v YA a o 3/
nevdddgnlddmmzaguuiivesmaniamieuazdauminiu Ao 1aRugnuou
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= o e @ o (& b 7
tsndgnluthumeigyszanm 50-60 Tu Wugmineziioda 120 Sunzudn/autiseoniiu 3
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1) nena1)a533uA1 (Courmon Cabbage) 1flunivui/gnuazus Inafuun dnvme

Winauvaouny nauiumauilugdiilaznannuusiy T&desudadorseu nuanu
] ¥

fou e gmsAvinIdY

2)nend1alugu (Savoy Cabbage) Udnwag Arlundnduiluniuuin Ugnluid
2INFNUIATULN

o (= A s (&t o w 1 3 o

3nendnaunmionsna11/8ng (Red Cabbage) dnvmuzviaAeudanay Lduas
o oa = = =1
Wudy Tergnisifuifeldiunatauazuiu Ao4n1581nIANUI BB URDAUADS
(1BIUNASAD Y, 2538)

g aa o ot =t o 3 J ~ u’: 3

Wadtuedlunzudrlduadlatmsaulafdnudundudnaissun 19 Taeasaiuld
~ = dy| Py g a 4 F ] ﬂ an A = o
Fonmsyiiaiid gluvaralagu sadmnzvesnuidiuilulsoniduignemneivaisd
Arunsaduiila waz 1dTn1sAnuifudenTess Iay Timberlake (1980) 187 uiu19u1Tn

o S e e e U = . . . 4 a
BmADS Y0 lweidlaus Iﬂtﬁ’m@g 2 ¥liano Cyanidin 3-sophoroside-5-glusoside ¥UNANTT
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