


pH

(HPLC)

sinapyl cyanidin 3-sophoroside 5-glucoside
feruloyl cyanidin 3-sophoroside 5-glucoside

feruloyl, sinapyl cyanidin 3-sophoroside 5-glucoside






Anthocyanins are water-soluble and among the most important
group of plant pigment. Because of its safety for human consumption
they are highly desirable substitute for synthetic red colorants which have
been banned by regulatory action. The study was conducted to identify
the anthocyanins in Purple vienna (Brassica Oleracea) .

three anthocyanins from Purple vienna were separated by HPLC.
Based on absorption spectral analysis,mass spectrometry analysis , paper
chromatography and instrumental analysis of the degradated products
analysis, the structure of antocyanins from Purple vienna were tentatively
concluded to be:
compound : sinapyl cyanidin 3-sophoroside 5-glucoside.
compound : feruloyl cyanidin 3-sophoroside 5-glucoside.
compound : feruloyl ,snapyl cyanidin 3-sophoroside 5-glucoside.

These three band also found in red cabbage. The results has been
compared with those anthocyanins from red cabbage published to find the
relationship between them.
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Fig.1. appearance of purple vienna



(anthocyanin)

(anthocyanidin)
(glycoside) flavylium ( )
polyhydroxylated salt
(Harborne, 1967)

(Asen,1976;Strack  and
Wray,1989; Stevenson,1991;Bridle and Timberlake, 1997)

(methylation)

(pelargonidin) (cyanidin) (delphinidin)
(petunidin) (petunidin) (malvidin)
(Chen and

Harzdina,1981;Mazza and Miniati,1993;Foessen et al.,1996) ( )

(glycosylation)
(acylation)
glucose galactose xylose rhamnose
arabinose
C-3 C5 C-7 C3
C-5 C-5 53
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5 3 7 3triglucosde(Yoshitama Abe1977)
3,5-diglucoside 3-glucoside
(Strack and Wray,1989;Mazza and Miniati, 1993)

aomaticacid  quinicacid vanillicacid syringic acid
protocatechuic acid gdlic acid sdicylicacid coumaric acid  caffeic
acid ferulicacid  snapinic acid carboxylic aiphatic
acid malonic acid succinic acid oxalic acid mdicacid  acetic acid
C-3 C-6

C-4

(Strack and Wray,1989;Mazza
and Miniéti,1993)



Favylium

Fig.2. Fundamenta structure of flavylium.
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Tablel.Structure of naturally occurring anthocyanidins,

Substitution pattern

Name 3 5 6 7 3 4 5 Color
Common structures

Pelargonidin OH OH H OH H OH H Orange
Cyanidin OH OH H OH OH OH H Orange-red
Peonidin OH OH H OH OMe OH H Orange-red
Delphidin OH OH H OH OH OH OH Bluerad
Petunidin OH OH H OH OMe OH OH Bluered
Malvidin OH OH H OH OMe OH OMe Bluered

From Strack and Wray (1989)and Mazza and Miniati(1993).
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(phenylpropanoid pathway) ( )
(Holton and Tanaka,1994) (phenyalanine)
phenylpropanoid pathway 4-coumaroyl CoA PAL
( phenylalanine ammonia-lyase ) acetyl-CoA CO, carboxylase
maonyl-CoA 4-coumaroyl CoA
malonyl-CoA chalcone synthase(GSH) chalcone chalcone

Chalcone chalcone

Isomerase flavanone, flavanone flavone-3-hydroxylase
dihydroflavonol (anthocyanidin)
(flavonol) (catechin)

14



1960

Rf  (Harbone,1958) UV-Vishle

0.01
(Harbone, 1967) B
(Abe  Hayashi,1956)
(HPLC) (Manley  Shubiak,1975)
(GC) (Englyst et.al.;1982)
(FAB-Mass) (Saito
,1983) (‘H-NMR * -NMR)
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3 acetyl-CoA L-phenyldanine
I

Acetyl-CoA carboxylase 300, Generd phenylpropanoid bnoldanine
metabolism alyase
3-maonyl-CoA ¢

‘ L-coumaroyl-CoA

cha cone synthase l

OH
OH H
0 0.~
OH

Chdconeisomerase

- W
‘ | flavanone

OH O

OH 0
Flavanone 3-hydroxylase \
OH 0 »
CH 4@7% H
OH
oH 0 H H
0

"~
A
[\

Chacone

""""" OH
aurone I H

flavone
dihydroflavonol

isoflavone (Holton and Tanaka,1994)

Fg.3. Flavonoids biosynthetic pathway(Holton and Tanaka,1994)

16



(OCHy)

flavylium cation chalcone (Brouillard,1982)( )

Rl
OH
e
N R
- G
sl OH
OH

A (quinoidal base)AH(flavylium cat

B (pseudo base ) C ( chacone)

(Brounillard, 1982)
Fig.4.The four anthocyanin structures present in aqueous acidic
solutions a room trmpature.R; and R, are usadly H,OH,or

OCHj; (Brounillard, 1982).
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Senecio cruentas (Gynura bicolor)
3,7,3 triglucoside ( , 1995)
flavylium
pseudo base
chalcone (Y oshitama, 1981,1992;Mazza and Miniati,1993)
B.
Timberlake(1980)
(Pdamidis and Markakis,1975)
quinonoid = flavylium = cabinol == chalcone
blue red colorless colorless
35
1536 38 80 ( Fossen ¢
al1998)
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Hazdima(1971) Coumarin anthocyanidin 3,5 dr

glucoside pH3 7
flavylium  anhydro base coumarin
B
Sapers (1981)
( )
C.
(1993) (1995)

Van Buren (1968)

Sweeny (1981) polyhydroxylated flavone isoflvone

aurone sulfonates (bathochromic
effect)
sulfonates flavylium TU -TT
(1992)
16
Sapers (1981)
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ABSORBANCE AT A MAX

25

0 1 2 3 4 5
HEATING TIME (hours)

100
Fig.5. Effect of heating @100  on the absorbance of colorants.
(A)‘ Meteor’ cabbage; (B) ‘ Resstant red Acre’ cabbage;
(C) ‘ Red Head' cabbage;( D ) cranberry concentrate; and
(E) red beet. ( from Sapers, G. M. et al. Food Sci.,1981)
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ABSORBANCE AT A MAX
|
/'/
|
m[/

W T~ C
D
0‘2“" E
L .
] ] 1 1 1 | | L |
0 1 2 3 4 56 7 89
STORAGE TIME (months)
25

Fig.6. Effect of storageinlight at 25  on the absorbance of colorants.
(A) “Meteor’ cabbage; ( B) * Resistant red Acre’ cabbage;
(C) ‘Red Head' cabbage; ( D ) cranberry concentrate; and
(E) red beet. ( from Sapers, G. M. et al. Food Sci.,1981)
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pH
Adams(1972) cyanidin
3-glucoside  cyanidin
pH2 pH4
pH

E.pH

pH
(Mazza and Brouillald,1990;Y oshida et al1991.,Cabrita et

al.,2000)

pH 1 4 flavylium salt
carbinol base pH=4~6.5 flavylium salt

anhydro base inoized anhydro
base pH 6.5 anhydro base ionizes
carbinol base chalcone ( )
(Hrazdina,1981)

pH
pH pH
pH
flavylium
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pH
flavylium cation ( (sandwich))
pH
pH (Y oshitama,1981,1992;Mazza and
Miniati,1993) flavylium catin Tl -
(bathochromic effect)
(hyperchromatic effect)
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pH ( Hrazdina et. a,1981)
Fig.7. Transformation reactions of anthocyanins at different pH.
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Bedtiv (1943

C C
C
Tannenbaum (1985) C
Cu* C H.0,
C H,O,
Debicki-Plstisil (1983)
(furfurd) cyanidin 3glucoside
C
G.
B
(bathochromic effect)
Fe* s
C
and Kertesz,1953) -

25

AICL

(Sondheimer



H. (copigment):

pH

(copigment)

flavylium
(Mazza and Brouillard,1990;Mazza and Miniati,1993)

(Asen , 1972; Timberlake, 1980)

1998)
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(HaAl) (th-mial

HO OH
Ketonizotion
uami: 0 RESEEELS
J" 'l-"
A, it
Hy0 -} Lot o' mild '-".-
(unalH t reducing - !
— = : {Ha=) agenis %
o ¥ ¥
0
:mE ?‘m::;ld uncatalyzed (HA™~ Koo}
. robi

asrobic

o 0 1
pathway pathway () ;
HOp 0 ( 4P

% & o o 0
/ " tor} HO H
i‘: HO
OQ’F‘,I'I \l / i on X1
R g \': c’ﬂ
(Fa) 0"
(E) * amino oclds
Reduclonas
]
Brown Pigmants
C ( Tannenbaum 1985)

Fig.8.Degradation of ascorbic acid. Bold lines-magjor forms with
vitamin activity.
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1968-1995 356 71
(Francis 1996)

( Timberl ake a

Bridles)
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Table 2.The sources of anthocyanins used as food colorant

( Timberlake and

Bride 1980)

Grape skin (vitisvinifera) Cy,Pn,Mv monosides

Rosdlle cayces
Red cabbage
Blueberry

Cherry, plum

Cy,Dp mono-and biosides
Cy glucosides free and acylated
Cy, Pn, Dp,Mv monoglucoside

Cy, Pn, mono-and biosides

Purple-red
Red
Purple-red
Blue-red

Red

29



(Annatto)- (Turmeric)-

( 199)



(anthocyanins)
(bioflavonaols) C

E (Wilhelmina. et al.,1999)

(rutin)

(quercetin) (

(Meyer,A.S.et al.,1998)

(Sab Choong, 1999)

31



Table.3. Physiology functional of anthocyanins (Sab Choong,1999)

o LDL
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Polyphenol Pratt and Miller(1984)

Fukuda(1985)
polyphenol quercetin (flavonoid)
flavonoid
pH2 pelargonidin  cyanidin  delphinidin

P-hydroxybenzoic acid 3,4 di hydroxybenzoic
acid 34,5 tri hydroxybenzoic acid

pH2 B
( ,1995)
| garashi 1989,1993
Tamura(1994)
Cy-3-glucoside

GOT ( glutamic oxaloacetic transaminase ) GPT (glutamic
pyruvic transaminase)  LDH ( lactate dehydrogenase )
Cy-3-glucoside ( )
( Takanori 1999) 20/kg  Cy-3-glucoside



OH

(Packer and Mori.,1995)

(Tsuda et.al.,1996)

Cy-3-glucoside

) TBARS (

Cy-3-glucoside

et.al., 1995)

Cy-3-glucoside

(CH

a -tocopherol

(Ozaki



PT LDH
w T e Fopw o
(] Conto ] Contrl (] Control
I ™ By T By I
I
fﬁ' . d
. ] N
- - "
L *
10 * *
' ¥ ¢
i - N l

)1 014 0 1 |
Repeusio e ) Reperfsion e (i) Reperfusion v ()

Cy-3g Cy-3-g(contral)
(GOT,GPT,LDH)
Fig.9. The serum activites of marker enzymes(GOT,GPT,LDH) for

liver injury rats in the control and C3G. ( Takanori,1999)



Liver Serum

¥ o it
= -
E |
% ¥ ’."-1
=
&
£ :
% 10
E ’ '
R
I (! *
- b
(A - U
Reperfusion fme () Reperfusion fime ()
Cy-3-g Cy-3-g(control) (A)

(B) TBARs
Fig.10.The liver(A)and serum(B) TBARS concentrations of rats in the

control and C3G. ( Takanori  1999)
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(purple vienna)
(ant hocyanidi n)
Cyani din
Dephinidin

Caffeic mcoudmari siacaipd cfedicacid

Si gma

Glucose galactose arabinos xylose rhamnose
Si gma
SAN-EI
Mer ck Si g rAldrich

FI uk a



(Brassicea ol eracea var

01 4
30 Amberlite
XAD-7
Bi-Gel-2P2. 5
Xx45c¢cm) PH2. 0)
(Fraction collector)
535nm
O. 4B Mil |l i oper HPLC
HPLC
acetonitrile
Amberlite XAD-7 0.01
0.01 -
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HPLC
Tab#.eHPLC separation condition f

Pump Mo d e | 7 6(0A lpawamtpt )

Detector Vari abl e waw¥éil ®ngth L

detector -3F&@&Ma) S

Recorder Recorde-Ra@dBi o

Col umn Senpreparative Nucl eo

c ol u(mn8 2 5 ém) (Merck)

Detectornganwé&B5 nm

Mobi |l e p ha&d@N %phosphate buffer
(20:80,V/V pH=2)

FI ow rate2. &l / mi n




HPLC 0.01%

5%AICkE  95%

pH
pH2 pH3
i pH

A=01M B=0.2 M
pH=2 A:B=50:0 (v/v) pH=3 A:B=39.8:10.2 (V/V)
pH=4 A:B=30.7:19.3 (v/v) pH=5A:B=24.3:25.7(V/V)
pH=6 A:B=17.9:32.1(v/v) pH=7 A:B=6.5:43.6 (V/V)
pH=8 A:B=1:49 (v/v)

A B A B 100ml

(deacylation)
2 N NaOH
2N HCI (acyl compound) (Imbert

1968)
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Bio-Rad P2(2.5x 45cm)

3 3n

Advantec Toy®oLC50
(Merck cellulose F plastic sheet) Rf (Harbone 1958)
: BAVAWHL % HB8UHQl )
(Ant hocyani din)
2m 2N HC100
1 ml (amyl al cohol)
O. 45 millipore
HPLCILC
1 HPLC HPLC
Pump: model 760 pump (Alcott)
Detector: Variable Wavelength Uv-Vis detector (Soma) S-3720
Recorder: recoder (Bio-Rad)
Coumn: Li chr &k#p&(r4.x62bn0 mm)ck ) Mer
Detector waveength: 535nm

Mobile phase: MeOH-AcOH-H,0 (29:10:61)Flow rate: 1.0ml/min

2 T L Merck cellulose F plastic sheet)
f or e 6Aceticlacid —HCI-H,0, 30:3:10v/viv) f or mi c(Foemici d
acid —HCI-H,0O 5:2:3 v/iviv) ( 1980)

cyani ddel mhi n
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(Francis, 1966)

Table 5. selected solvents for chror
Composition Proportion(v
BAW n-but a-aclktic-watcied 4: 1:5(upper p

AWHAcetic- &#te@onc. hydrochl onisc 8&c i3d

1% HCI Conc. hydrochWatrerc aci d8: 97

BuHCI -but a-@®Nl hydrochloric 4dacid
Formic For mi c-H&WWad er 5:2: 3
ForestalAcet i c-H&tMad er 30: 3:10




a ¢ ycbtmpound

2 N NaOH
2N HCI acyl compound (Imbert ,1968)
( ) 0.45u m
Millipore HPLC
Mode MJ 309400 (Glassman
High Voltage, Inc. NJ. USA) Linear 206 (Linear Instruments
Corporation, Nevada, USA) ( 210 nm) 60cmx 75u m I.D.

fused silica capillary tube (polymicro Techologies, phoenix AZ, USA)
55cm -20kv
0.1mg/ml H,O-MeOH (1:1 v/v) (electrokinetic

injection) 2



(sugar):
1ml 2N HCI
(Yoshitamaand Abb,1977)
(amyl alcohol )
acyl compound 10%
di-n-octylmethylamine (in chloroform)
3
HRPR&7 P (x370.08 mm)-R4 &) o

80 Ridetector
Englyst (1982) aditol acetate
(GC) aditol acetate
a . (reduction)- 3ml 0.2ml 3M (

sodium tetrahydroborate( ) 100mg/ml)

2 0.5ml 0.2ml 40
3ml
b. (acetylation) - 0.5 ml acetic
anhydride 120 2 10
1-2u | (gas chromatography)



T AR 45187 R

BAERERS

Fig.11 Instrumental set-up of a capillary electroporesis

system.



Table 6. Capillary zone el ectrophoresis separation condition for

purple vienna
Column 60cm x 75u m|.D.fused silica capillary tube (window at 55cm)
Inject 2 SeC
Buffer (6mM HTAB-8mM Na,B,0O;-2mM NaH,P,0-, pH=9.63)
-CH5CN(7:3)
Chart speed 5cm/min
Wavdength 210 nm
Voltage -20 kv
Detector Linear UV-vis photodiode arry drtector
Integrator Hitachi D-2500 chromato-integrator
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GC

Table 7. GC separation condition for sugar groups of anthocyanins

| nstrument Shimadzu GC-14A

Detector FD

|l nt egr ater Shi madR&aA Ci ntegrater

Col umn Supel e3P col umn (ronbo

bi scyano/pZ®@Ppydyanpemreapyl
pol ysiloxamxx&MP. 25 mm

Carries gas N

FI' D tempatur 40

Inj ect or t emp2adtOur e

Column tempat@be




(Fast Actom
Bombar dment Mas sF/ASB*E)ct r (Satet r vy
1983 1988) (FAMBS)VQuattro
(thioglycefolycerol)

(matri x)

Bio-gel P2 0.01%
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Amberlite XAD-7 0.01 -

0.45u m millpore HPLC
( )
CHLCN Amberlite

XAD-7 pH=2.0
0.01% - HPLC
1 2 3 (retention time)

771 1088 19.27 ( )

90%
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#3

#1

RV,

I | I | | | |
0 X 10 15 20 25 30

Retention time (min)

HPLC
Fig.12. HPL C separation of anthocyanin from Purple Vienna
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( Harborne, 1958) ( )

1 HPLC UV-Vis
0.01% -
330nm
acyl compound acyl group
(E ayi | E vis ma)
acyl compound (Harborne 1964) #1 #2 #3
Vismax 65 746 109 E aoyl / E vismax
#l #2 acyl compound #3
compound
compound
AICL ( AFY)
( bathochromic effect) B
3 4 Harborne (1958)
Cyanidin Petunidin  Delphinidin B
Pelargonidin - Peonidin ~ Malvidin

( anthocyanidin)

Ewy /E

OH

2 Bio-Rad P-2 2.5 x 45cm Uv- Vis

( ) 330nm



3 5 E440/ Evismax

14.1 14.1 132 (Harborne,
1964) Eay/ Bismax  13-15 cyanidin  C5
C5
C5 ( Chandler and
Harper,1961 )
BAW Bu-HCI 1%HCI
AAH)
( Yoshitama and Abe1977) Rf
Cyanidin — 3 — sophoroside—
5— glucoside reversed phase HPLC (8 )
Rf
HPLC
cyanidin — 3 —
sophoroside — 5 — glucoside HPLC

cyanidin-3-sophoroside — 5 — glucoside



3 HPLC

pH L.ab
C )
pH
pH 2 pH
pH
compound pH
700 200 nm
pH #1 #2 pH 1.75
pH 1.80 ( ) pH
pH583 586 pH
RP) -~ (P - (B)
pH
#3 pH 176 pH 5.84
( ) #1 #2 (RP)
- P - (B pH



(Mazza and Miniati,1993)

(1992
Zebrina (Brouillard,1981)
A B flavylium
( (sandwich) )
(intramolecular copigmention) pH

flavylium

(Brouillard,1982)
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o
|
7.664
=
K
4

RC

i
7.5608

e
—

!.616

e

e

]

1[},D04r

T"“H—J lk'ﬁ*—“*. *.’“”.\Jj
0 5 10

I | I
I
. . .3 8 g8 g 2 =
15 " 10 15 S i E = @
Retention time (min) Retention time(min) Retention time (min) Retention time (min)
HPLC

Figl3. The HPLC chromatograms of deacylated anthocyanins from purple vienna.
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Table 8 .Absorption spectra and Rf values of paper chromatography of
anthocyanins and deacylated anthocyanins from purple vienna

A max A shift Rf x 100 Fluorescence HPLC
band (0.01%HCI  E40 Eacyl by under UV Retention time
inMeOH)  Eyimax Bvismax APF*add BAW BwHCl  1%HClI AAH (min)
#1 327.0 129% 65% +475 45.1 31 57.3 695 - 571
527.0
#2 326.0 11.1% 74.6% +47 45.5 36.1 58.3 655 - 9.88
528.0
#3 328.5 126% 109% +445  48.6 47.2 574 62.1 - 19.27
531.5
#1' 525.5 14.1% / +38 21 10.7 63.3 743 + 7.50
#2' 524.5 14.1% / +53.5 22 115 641 77.8 + 7.61
#3' 525.0 13.2% / +49 23.2 10.4 63.7 76.9 + 7.56
RC 524.5 12.5% / +48 24 104 63.4 75 + 7.61
RC RC
#1' compound #2'  compound
#3' compound - none
+  pogtive reaction /[ :none



pH L.ab
Table.9.Change of the L.ab.,.Chroma and hue data of anthocyanins
from Purple vienna

#1 pH L a b Chr. Hue
a 1.80 92.69 25.4 -6.7 26.2 -3.8
b 2.60 95.24 207 | -108 | 233 -1.9
C 355 97.14 175 | -124 | 215 1.4
d 4.74 98.48 138 | -154 | 207 -0.9
e 5.86 99.23 106 | -189 | 216 -0.6
f 6.94 97.72 8.5 -20.3 22 -0.4
g 7.94 94.7 2.9 186 | 189 0.2

#2 PH L a b Chr. Hue
a 1.75 77.45 28.7 -6.4 29.5 45
b 2.61 70.36 26 -8.4 27.3 -3.1
C 353 88.98 169 | -157 | 231 1.1
d 4.76 91.18 6.6 -178 | 189 0.4
e 5.83 98.89 4.3 -18.1 | 185 -0.2
f 6.84 92.83 2.1 -20.2 | 20.1 0.1
g 7.97 73.11 1.2 241 | 240 0.1

#3 pH L a b Chr. Hue
a 1.76 65.79 34.3 -6.7 24.9 -5.1
b 2.54 56.99 28.4 75 29.4 -3.8
C 3.40 56.52 207 | -174 | 2704 | -12
d 4.68 57.25 146 | -19.8 24.6 -0.7
e 5.84 61.99 10.7 -25 27.2 0.4
f 7.00 49.94 7.3 -28 28.9 -0.3
9 8.00 55.94 1.8 -31 31.1 0.1
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Fig.14 .UV-visible absoription spectra from purple vienna at different pH.
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1 (anthocyanidin) TLC

HPLC

6 Pelargonidin  Peonidin  delphinidin

Cyanidin  Malvidin Petunidin
TLC HPLC
( )

effect) 47nm
(Harborne et a,1975)
delphinidin petunidin B
pelargonidin  peonidin  malvidin

( anthocyanidin )

cyanidin  delphinidin

Rf HPLC

AICl;

B

( Huperchromic

OH

(Harborne, 1958 ) cyanidin

(retention time)

compound cyanidin ( )

61

compound

OH

petunidin

cyanidin



HPLC

TLC Rf

Table10.The HPLC retention time and TLC Rf values of anthocyanidin
from purple vienna anthocyanins

HPLC retention time (min) TLC solvent system (Rfx 100)
band formic forestal
#1 5.33 14.4 26.3
"2 594 13.1 27.8
#3 5.97 14.3 26.2
standard
cyanidin 5.86 14.4 275
delphidin 3.95 5 10
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2 acyl compound

cinamic acid
cinnamic acid caffeic acid
p-coumaric acid ferulicacid sinapic acid HPLC
ferulicacid (11.4min) dnapic acid ( 11.6
min ) (retention time)
A HPLC
(capillary electrophoresis) acyl compound ( ,1998)
6 ferulic acid  snapic acid
( B)
(
B) #1 #2 #3 acyl compound
( (A) (B) (O)
migration ime

#1 acyl compound  sinapic acid
#2 acyl compound  ferulic acid

#3acyl compound  snapicacid  ferulic acid



compound acyl compound sinapinic

acid OCH; RP-C8 HPLC
ferulic acid
ferulic acid
HPLC ( (A) (B) ()
acyl compound acyl compound
( Nakatani and |keda 1987 ) acyl
compound Nakatani and lkeda 1987 acyl
compound
acyl compound acyl compound



_ W

L | | |
0 5 10 15
Migration time(min)

(A) HPLC 1 caffeicacid,7.3min;

2=p-coumaric acid,12.2min; 3=ferulic acid,13.9min;
4=singpinic acid,14.08min

(B) 1= caffeic acid,4.94min;
2=p-coumaric acid,5.14min;3=ferulic acid,5.20min;
4=snapinic acid,5.30min

Fig.15. (A) HPLC chromatogration of four standard cinnamic acid
derivatives.

(B) Four cinnamic acid derivatives separated by standard CZE method
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¢ ferulic acid
sinapinic acid = ferulic acld sinapinic acid
!
I
I
I
|‘~/\' I | 0 | | | | | [ | ] |
Migrati‘r())n time ](min) 15 0 b 10 15 0 ] 0 15
Migration time (min) ligration tine (min)

(A) #1(B) #2(C) #3 acyl compound
Fig.16. Capillary electropherogram of the purple vienna (A) #1 acyl compound (B) #2 acyl compound (C) #3 acyl

compound
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( reduction )
(acetylation ) aditol sugar
(GLC)
GLC
compound glucose
HPLC GLC

( Har,blo9n7 Or a z d,i1n9a7l 7k e, dla9 8 7 )

(Brassica ol eracea var.)

67



GC
Table 11 . The GC retention time of alditol acetates of sugar residues of
purple vienna anthocyanins

GC Retention time (min)

Rhamnose*  Arabinose* Xylose* Galactose* Glucose*

Standard 4.86 6.42 9.58 14.61 17.32
#1 - - - - 18.17
#2 - - - - 17.38
#3 - - - - 17.69

* aditol acetates of rhamnose arabinose xylose galactoseand glucose

- nosgnal



Table 12. The composition of mgor anthocyanins from purple

vienna
Band Aglycone Sugar Acyl compound
compound Cyanidin glucose singpinic acid
compound cyanidin glucose ferulic adid
compound Cyanidin glucose Ferulic acid,snapinic acid
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( Fast Atom Bombardment
Mass Spectrometry , FAB-MS)
Saito (1983 1988) (FAB)

phenolic acid residues

(molecularion) M 7 ( A)
compound M " miz 979
M-glucose “m/z 817 cyanidin m/z 287 compound
979 ( B) compound

M ™ miz 949 M-glucose © m/z 787 cyanidin

miz 287 949 compound M 7

m/iz 1155 ( C) M-glucose “m/z 993 cyanidin
m/iz 287 compound 1155
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FAB-mass
Table 13. FAB-mass spectrometry data of Purple vienna anthocyanins

(m/z)
#1 [M]* 979
[M - glucoseresidue] 817
[M —sinapinic acid residue — 2 glucose ] 449
[ M —sinapinic acid residue — 3 glucose | 287
#2 [M]” 949
[M - glucoseresidue] 787
[M —ferulic acid residue — 2 glucose ] 449
[ M —ferulic acid residue — 3 glucose ] 287
#3 [M]* 1155
[M - glucoseresidue] 993
[M —ferulic acid - sinapinic acid residue — 2 glucose residue ] 449
[ M —ferulic acid - sinapinic acid residue — 3 glucose residue | 287
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HPLC

compound sinapyl cyanidin 3-sophoroside 5-glucoside
compound feruloyl cyanidin 3-sophoroside 5-glucoside
compound feruloyl, sinapyl cyanidin 3-sophoroside 5-glucoside

cyanidin 3-sophoroside 5-glucoside.

( ) Compound
acyl compound acyl compound

flavylium
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