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Fig. 1. Polyvinylpyrolidone (PVP) and
Polyamide (PA).

BELYye=rtoy Fr QT PVP L83, i
X Fig. | BR) MESFO7 =/ —VRDERRN
WKIkEST 32 & s (Wrolstad and Putman, 1969 ;
sk, 1972), 7 ovT=vaEONBICHERSN
BIFRHEENE S TS (Hrazdina, 1970). L
L7gA5 PYP B4 B TR WEL, £DEE
PRER EHLOBROSMICHIEY LT IHED
b3 (RE- R, 1975, g8y 7 2 F (QIFPA
EBgT, #m Fig. | 82D & PVP LHL UK
EHlicberbod, BRESOBECERENG L
OO, EBROSH THERREIRY S0,
ARECBNTCT FohoFEET Y FvT= vk
EAS LT NS5 7RO THMT ST EZEE
& LT PVP B0 P ADHREROLERL 5O
BB OREFERET L—IRORBEEB IO THE
5.

MEB X O HE
1. EBRMHER IOCRERKOFHR

kb 1974 ERREREERE T s h 72 ~—
JeT YAy NAT Y OEEERERS (—30°C) %
AL

[REREB: WA (100g) ZBFL vy (BRE
NE-100) ic TRk, | %%EM-z 27 — ik (500
ml) BliE, FTLvd—icko>TERLA BEMH
BE7 7+ —E3THEE CRERE No. 2) Lk,
HERE I RED» S HEFRSAE CKES, 1976
THRULE. FHERER HEHEZE Dowex-50 WX 4
HEB 1 4 R BEIcRE s, #5458 (%30
cm) KFH, —HKDOWTA 2/ — VT BRHEIE
BB ETHFELIE, 1 %EB-2/ -V
EOTHH UL 2.

B gEo s & vl e vo—2EEr o<
P27 a—i kB BRSO CKES, 1978f) @

W, FEEEHSD 2 i3 malvidin-3, 5-diglucoside
(Mv-3, 5DG), malvidin-3-monoglucoside (Mv-3
MG), peonidin-3, 5-diglucoside (Pn-3,5DG) &
X ¥ peonidin-3-monoglucoside (Pn-3MG) oz}
ABHOBEMHERS .

TFoRHOREM: TP BRFRBN—) TV h Y
FAT Ry OBHKERNEBRE, F—-€EHOAYEF
S Uy F—ic kD THE, 10,000 rpm, 20 SRS
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2. WBERE LUHEE

2.1 WmEA

PVP: Polyclar AT (FifBE%E) %1 2 viKic
g, 20 3R LB AIRERET ZBRIEEL D BL
T Q0D A7 ABICHEEL .

P A: Polyamide C-200 (Fmyt#iZksd) % Rk«
HETHERL .
BEOWHERICI RO NEERS U RS EE
RS (60°C) THBLIzboEHL /.

2.2 X8

pH # —% —: BI-FRIH-5 BEER L.
YeerEEt . Bz Perkin-Elmer 139 #4330 5
AR

#Esa<trs 57— (TLC): Avicel SF &
n—2 % WEAELTHIRFL—F (20x20cm)
WEE 300, OEBE/ERL, E#k 80°C T304
BEHALETEL, BRA () 250 ZARLF
Vh— s —thTHEB L TREL.
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L7212 0. SN KM b+ b Y o o—fiA &
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L fROWE RS IO EICRIC K pH
DR

PVP X UP Ak 2EROWERSB L CEIE
k¥4 pH ohF% Fig. 2 i, F/[IERK
24 pH o % Fig. 3 /Rl 7. Fig. 2 »oH
Stk Sic, PYP BXUPAL b i hiEfHETH
FELOZICEFETECLEERLEL. 2o B
FZoREmIE, 75 )val GrE) X0 FERE
¥, Ares—nx—2 (JER) OF HREFIK
SO B ENPT N EE R LT W B (S,
1972) . PVP & P A pifiR##% ks 3 &, PVP
OHFPRERMBEL, JOBOBREBRETE L
BRHB N M, PNCET 5L, HcPAD
FHE OB AR L EAHE T PVP off 2 f5 1T
L7, %/ Fig. 3 cAohz &5, BED B
BRI pHOE®EELZ 3LAEZUT, PA K0,
PVP Js#) 50 S DA R L7, PVP i ani @
KOFEERDME N T & fF S (1975) oG E—FK
LTHBY, HmELROHEIICHT 2 RRFHF QML
REYTHBCEERTHDOTH .

LBofEREKBEOBEFUALLE LT ARTYE
KBONTPADHBLOHEEL TS EZRLTW
3. Thiex LT PVP Qiiciess neE s 428
ARBBEYTHELEEZONS.

2. RYyvr=pvrvol) Fy (PVP) #5472
o~ 77 4 —DORE

RITORERICE DT, BEER%E 0. 5N KEL+
by waT pH 45 B LE, 75 ATHIED,
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Fig. 2. Effect of pH on the adsorption of

pigment and the recovery of pigment from

the adsorbates. PVP, polyvinylpyrolidone;
PA, polyamide C-200.
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Fig. 3. Effect of pH on the recovery of
pigment from the adsorbates. PVP, polyvi-
nylpyrolidone; PA, polyamide C-200.
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| (A) 0.01%HC1-30%EtOH | (B) 0.1%HC1-30%EtOH ) 1%301-30%:0}1
v
T T T 4—_7"’—:\\ T T T T T T T T
10 20 30 40 50 60 10 20 30 40 50 10 20 30 40
Fraction number (3ml)
4. PVP-column chromatograms of anthocyanins from Bailey Alicante

A grapes with 0,01% HCI-309% EtOH (A), 0.1% HCI-30% EtOH (B) and
1% HCI-30% EtOH (C).
Sample, | ml; PVP, polyvinylpyrolidone.

Table 1.

Effect of solvent systems on the

separation by PVP-column chromatography
of anthocyanins from Bailey Alicante A

grapes.

‘Elution solvent
(containing)
0.1 %_HCI

Development

Separation

time (plgment)

(hr)

fraction

20% EtOH
30% EtOH
409% EtOH
60% EtOH
80% EtOH

30% MeOH
40% MeOH
60% MeOH
80% MeOH

o
(=}

NS LA RL
BOAOK NN

—_NWERN

—aoN

Column size, 1x40cm; Flow rate, 20-24 ml/
hr; Sample, 1 ml; PVP, polyvinylpyrolidone.

0.01%, 0.1 BBLUV | BHEBEE TR LIckER%:E
R B1onisk 5ic 0.1 %iEER
BECLGROBBOMMEZRTC EDD, HRERY

Fig. 4 [wRL 7.

0.1 % &PE L.

Bl&WNT, RF v 774 XHRICL B DBEDL L

ZRAIHER,

0.1 B30 BLs ) -l BEY

0.1 %80 x4/ —nikARHOT Fig. 5 0 &

SHsa=w b5 a2 E L NoKES !,

2

, 3

BLU 4z TLC & (RES, 1978F) OfER, &
% Mv-3,5DG, Pn-3,5DG, Mv-3MG #XU* Pn-
Lin LIS 03 o B BRED S BE

IMG &—# L7
BB LN

Column size, 1x40cm; Flow rate, 20-24 ml/hr;

0.1%HC1- 0.1%ZHC1-
0.6 \l' 30%EtOH ~te—80%E tOH

ESBO nm

40

60

Fraction number

80
(3ml)

100

Fig. 5. PVP-column chromatogram of an-
thocyanins from Bailey Alicante A grapes.
For conditions see Fig. 4. PVP, polyvinylp
yrolidone.

3. #YVT73IF (PA) #FuHzu<b s
7 4 —OfRE

PVP-4 354702t 57 4 —ickinT, PA-7
FLraw I3 T4 —DORITETED/I. TORR

% Table 2 cEH L. KItRONB LS IKBH—E
BRTEEEIFEoN Y~ LB ohd PVP @
X EBBEE IR, LA LA S,
0.1 BHMH-20%x 4 /) —NVETI[PDOE—2% 5 %
52 &5 PYP OBALHELT, LDENT LA
— VB DB OB T i DB O BB N B B &
fspah/e. 2CTO0. 1 BaREW, 0.1 %HER-20%
TE ) —NEEOTRAT v 794 XHRIck %A
RS TOEBEELSM L BHEESD TLC 41
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Fig. 6. PA-column chromatogram of anthocyanins from Bailey

Alicante A grapes (A) and thin-layer chromatogram of four pig

ment fractions with BHW (B).

For conditions see Fig. 4. PA,

polyamide C-200; BHW, n-butanol-hydrochloric acid-water, 7:

2:5 (W),

EPET Fig. 6 iRz, Kb oMHBR X ic, K
BRKIE 4O BRHESN. £/ TLC off
BRI RERNRFCBESh TR &2 RLE.
TLC At ofEroEEN 1, 2, IBI U4
£ 4 Mv-3, 5DG, Pn-3, 5DG, MG # k7' Pn-3
MG ic—%& L %.

4. 7 FURH~OHEA

BEE CORBHRGEORITERICESHT, IT¥
HIFBICE T 2 BROBBHCEEEDE XL, A7 A
BEHBARL, 7FoRHz0E I o0BEOHMS
AT,

4.1. PVP-ASLIOT NI ST 4—DEH

PVP %45 A% (5x100cm) iz#iEL, T ¥ &
# S00ml %% 5 ATHIEML. —B, Bk
FODOFOMNELSLBZETHRAA K (§31) TH
Bl %901 ¥EBR-30 %2/, -l (B 2.5
1) caFREEHRL, BYO220BRESZHL
7o GEl BXUE2BHEES) . 5101 %3ER-60
B/ - 21 CTERL, BLo2ERKMEH
BESE LI E3BLOE 4 BEED).

TLC 4iFo iR, %1 ERES & Mv-3,5 DG
OH—Z Ay M %, H2EEHESE Pn-3, 5DG o
H—2#y b5, HERED»SOMEDEIR
BRiEk®, LPEDOO.1 BIER-* &4 7 — VI i B,
BEOzFNT-FNEMABRETHTZC LK
DT Tz IXE: Mv-3, 5 DG (&1k#), 235

Table 2. Effect of solvent systems on the
separation by PA-column chromatograhy of
anthocyanins from Bailey Alicante A grapes.

“Elution solvent
(containing)
0.19 HCI

100% H,0
20% EtOH
30% EtOH
40% EtOH
602% EtOH

20% MeOH —
40% MeOH —
60% MeOH 4.8

Development Separation
time (pigment)
(hr) fraction

8.4

Lo b 0o 00

.0
.5
.4
.5

i N W —

o =07
i

For conditions see Table 1. PA, polyamide
C-200.

mg; Pn-3,5 DG (f1t#)), 184mg. £/HIBX
O 4 EENEE4 Mv-3MG k¥ Pn-3MG
THO1d, FBROBIEVEDOONS SICHEE B
A pEL I

4.2. PA-HASLOOTMNITT 4+ —OERB

PVP LRBIGEBECEDTRELRSSIE 2. &
Bk, B2 ROk > TRESEH L B
lEEBL. BHKICTFY O Fon ok
%, 0.1 %MK (1) TREMAL 12 o aREI %
B BlEMx 0.1 BHEM-20%x 2/ —nik (2D)
TEH, 27o0BHHES (B3 BLUHE 4BRELS)
WU,

TLC o8, #£1 3k E26EES i
Mv-3,5DG & Pn-3,5DG OREN, THE3IBL
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O 4 mEES ICE Mv-3MG & Pn-3MG 0jE
ERFEH SNz, KER G —EAREBEICELID,
AREOBUC IO TERFELIE SN TE D 3BT 1 H
MERIENE. CoficEHL, 1977 3K ic I
ENR=Y «TUHY AT FoHOFEBIL R
(300ml) % PA-#3 4 (5x80cm) oIHicEML,
KL 0. 1 ZBHaMeE (2.51)~0.1 S¥aMe-= % / —
Wi Q2.50) oYy ERicED TREEREE
HEEopER, & 1akEs G, SDG a##), #

2@ (3IMG 48, HIBRELS (p-7
T vk 3, SDG @) BXUR 4 GaRE
a2 (7ol IMG %) odtdEo BRIV
KOS RS CEEFDT.

PVP 8L PAiHS Ao m= 057 40—k
ZRH»SOBRENHE LK TS E, PVP-45 47
07 5T 4 —OENEEEIDBIRET ED
Kot omBEHBREC S TRIBEEEREETHD
foo TREEOHROBBICHAL THHERD TR R—/¥
—su< 57 4—ic &3 BEO ENED REK
mg #—&—Th30kxtL T (htksd, 1972), PVP
~HFAsTOT S5 74— Tk —ElDEET 200~
300 mg DEIXEE R ULLERRICZBIEFE TN
XbDTHOKk. AN 5 2BOIEKRLE EEERT L
WMo Lo g S iffshs. MiF,
PA-#15627u~1b2570—13 PVP L0 b@FEic
ST 2EFT NSO, BREESHER, 7R
DHMTRIEZB 4T NV—TIAELBEREEEFLT
W5, Lizh>T PA XU PVP OfiA#A5 A 2 o
bS5 74 —OHHICKODTEBHEO TV T
=vERE SEEYT 3 TR AEL, BHEBLS &
7aw 3574 =20 TT FoRHPOEZELG
FO —FESHEERT pH KX 3B LR TRIT
Th5.

758, PVYP BXUO PA-#5 0= b 057 40—
LB REER B Lk, H 5 ATHIRDE - &
SL-BREIBRGESNIEETHY, 10054
J—VBEETOABEHRTE LD, bFhirLT
SABIFEAE R I TEMEM IS ) 2 mBE OB « FHR
K UCHBHANEE 22 b0 TH 5.

I &r/-
£ wJ

ALEEHITRICHE PO R EOMMILT v + T =
vERENMT L EEANE L TARBERY E=1
ey Fy (PYP) BXU#Y 7K C-200 (PA)
AFrruT S5 IHICEBEN—Y « TYHVIA

FHER KR B

7 FyhoXEGROSMERST .

L. @E#owEHeRiE pH o L8 (pHL7.0) cp
ViU 7z, mHEOBINEKE PVP 75 50 %, PA 7
580 %BEFIF—EHERL.

2. PVP-4507a2b 57 4—Ti01%H
MR-30 %4/ —NEBEO0. ] BHER-80 % 2 /
—WVIRDAT v 774 XART, $£/c PA-A35 4 7
v 2574 —TiRO. 1 RIS X001 Bk
20%x s —NBED ATy 794 XHATHEIRE
& 4DODESMICHTEEL Tc.

L JruRH»OBHESEHL PVP-A 52400
2 NS5 T4 =D PA-H S Lsm= b5 T 4
-k BRIFTHDI. LILLEDS, 59201
HAEHCDE PA-AS56sn<bh 574 -T, <
— Y e TYVAYIATFOBEHOT YT =i
WA BIO 7onEk (p-7=0if) ORick>T
47— FICSEEL T,

4, IhoiHicE o5& PVP L LU PA-p 5 4
su< 7574 —OHMICL 3 BEKEEO—TES
BT REE R R L 7.
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Summary

The major anthocyanin pigments from Bailey Alicante A grapes have been sep-
arated using column chromatography on insoluble polyvinylpyrolidone (PVP) and
polyamide C-200 (PA) to obtain the pure pigments in quantities large enough for
chemical research.

1. The adsorption of pigment to adsorbents increased with increasing pH (pH
<7.0). The recovery of pigment from pigment-PVP and pigment-PA adsorbates
was 50 % and 80 %, respectively.

2. A stepwise elution of the prepared pigments on PA-column (0.1 % HCI-H,O
and 0.1 % HCI-20 % EtOH) and PVP-column (0.1 % HCI-30 % EtOH and 0.1 %
HCI1-80 % EtOH) gave four pigment fractions, respectively.

3. An elution of the anthocyanin pigments in grape juice on PA-column result-
ed in poorer resolution than that on PVP-column. Using a gradient elution on
PA-column, the anthocyanins of Bailey Alicnate A grape juice were fractionated
four groups according to their degree of glycosylation and acylation with p-cou-
maric acid.

4. From these results, the separation of individual pigments using column chro-
matography on PA and PVP was discussed.



