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Preparation of anthocyanins from purple grape skins by
ultrasonic technology
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(1. Zhejiang Association of Food Industries, Hangzhou 310006, China; 2. School of Biological and Chemical
Engineering, Zhejiang University of Science and Technology, Hangzhou 310023, China)

Abstract; Using the fresh purple grape shins as the raw material, we apply the technology
of ultrasonic assistant extraction to prepare anthocyanins from purple grape skins (APGS). Its
color and optical spectroscopy properties are studied. The filter paper chromatography and thin
layer chromatography are simultaneously used to identification APGS. The results show that
APGS is composed of over two kinds of anthocyanins compounds. The concentration is determined by
pH differential method and the extraction ratio of APGS is 145 mg/100g fresh grape skins.

Key words: anthocyanins; ultrasonic assistant extraction; pH differential method

A H (Anthocyanin) JE— KM ZR i A6 0 BC 5 CRIZE (20 ML DI R4S S IR . Horh
EREREMMAEY R TZmMEWE. BihE LRl EEA ERZCUREAZ) EH R
(CREZFF 3-MURREFEOZ FHREFTRIEHER) PR RREREOQT) REEORE
RO YRR L AR T B A AT U B R 5 A L PO R | S 2 1/ A g A A DR A 2

W HE: 2011-03-07
HEEWB : Wiyl =R T I E SR H (2009C12032)
EEE N EAMAI61— ). FB, WL EFEXA, TRIF. FENFERSHZHITER.



290 TR 2 Be A 4 %23 &

AR AR At B 2 ST B R .

M A AL O 2 —Fh KRR B R E B0 T 40 A 2R B R P Vi 4 FF 2 R SR AR AL, R R E R R
L ARSI SR T RR P I B AR EOEE R 4 T %8 8 4 2 AE 8 #F (anthocyanin from purple grape skin,
APGS) . W58 T APGS I (58 Ak 615 2 oA 5 I 77 1, O R JH AR 2 A R 2 2 8 77 ik X APGS
HEAT T WL AR L S APGS (9 13 FH T A i1 0 S8 1) S50 AL AR A

1 AR5

1.1 UR5iKH
L1l &M/ E

UV-2102PC 40 AT W43 BE T C R RO AL A R A w)) . CF15R HITACH B .0 HLCRE (L
) oA B2 F)D  DHG-9023 # 4> [ 3 v i T 40 CBU N i RAL SR AXAR ) . RE-52AA Jig %78 K AUAS (I
TS A ARALES ) KQ3200B 75 i pE 4% (R LU i dl A AL B A BRA D AB 204-N i K7 (g )
K # AR A R A FD
1.1.2 ##5R&A

JEURE B BB = R A T T AN TR R SR T . BRI R

FEA  JoK B R ER R (B R L P B R OK IR TBE L UKEE PR CERAR L T B L K SN SR A
10 43 4l 55
1.2 LWH*E
1.2.1 APGS #5 4] &

Ve IR S 5 B 4 2 L 2 R AL TN AR PR IBUERE AR 2 B2 100 @, ATV B9 7090 LB A0 3 FE TR EE 1 7 Jm
AU BCR 70 %0 1) LB, I LA 10 ERBRVE 5 RH I pH (B4 3.5, 2R BB 7 32 42 30 min G 75 I 41 % 40
kHz, D13 150 W) 20 T 4 CE.O I EFHR T (35E3) CHES e 7% % 15 APGS 28 2 4 H .
1.2.2  APGS Bk # B & K Bk ok K 8 # &

B i1 APGS B2, 435 MM B, DL 70 20 B 25 11 K U 200 ~700 nm KT A IR T8 3%
FFHf . APGS 7E 7] WL IX A9 B RIS 18 A o
1.2.3 APGS 2% & 7 %k

KA pH 7R 22350 APGS 1 & . BUE 7 APGS 27, IF L 700 S B ff, 4» 5 m A pH 4.5
NaAc-HCl Fl pH 1. 0 KCI-HCL (928 #1851 . # e 2 h )5 . 20 30 2 R A pH E T APGS % AE A
F1 700 nm 4b WK IEE AL .

5 Fuleki™ fHF5T . APGS 1943 % »(mg/100g) fil APGS B F 8 # i C(mg/L) B3+ LT

AA «V « F+ 100

avE!Z «m
C=ﬁ%£
RATAA = (A, — A pHy, — (A, — Ay pH, sV WE G AFRIKB mL; F R RAREG avELL
IR B 98, 28 sm Sy B A R A g
1.2.4 APGS #1455
SR A2 AT (PO 2T U8 48 B 48 3 5 8 40) i # 2 )2 7 (TLO) 43 8 APGS. JBFFFI N
Mg b Mygm ¢ omyx =40 185 O ERENTBE S B AR L, T RI A

2 HRE5E

2.1 APGSHWEBRM
K & B, APGS W) (675 pH (H M — b2 Bipg T fszm g5 L LR 1 fnge 2,

w



5% 4 BT 5 G R P IR ) A 5 A R AR 291
F 1 K[ pH (X APGS [ {75 5% 1 R2 AFEM YRS APGS 2 6 [ N
Table 1 Effects of pH values on color of APGS Table 2 Color reactions of APGS with different chemical materials
pH fH B pH {H G Eal LSRRI Eil 5
1.0 L 7.0 RH 2K " Bk .
; " ; " . I FANE)
3.0 R 9.0 g WL R wBiEa R iR &
4.5 ANy 11.0 I T 2 A e N =AMk I

H2e 1 Al UL, Bl pH (i /NS RS, APGS B (0 MRS (0 21 60 | 35 (0 3 38 (530 347 28 b, 0 2 60 A8 1k
5 SCHR RS (A 0 R AR A A — 2 Lo B APGS Bk R, [FIE. APGS (0 i) £ 82
pH {H B 52 8K 7 — M & b pH EE FIN 2 28, 1 5 & 0y 522 A 2= 1) it 5% o0 28 152 i 46 5
TR ERO, WER 2, FBCEEGR I T B2 A R CAn/N IR 4T ik R S 8% 55) Mo b 86 VB SF n R M b,
APGS [ J§ F R % e H o 2 A8 Ak iy s -
2.2 APGS WU i R & K IR iR < B 46 il

WA BT i VR B Y APGS i WA T 28 Ah — T DL ISOG I A I I 25 R WL 1,

M T FHT, APGS 78 54X A7 7E 238 nm M1 281 nm Ab A 2 A fie R0 K R BAT WL Xt A7 7E 539
nm Zb B9 R UCE K . A5G i APGS (958 A1 1] U0 DX 5 335 W SCTE 0 5 Sk 4 il kA — 250, i B
APGS & Albta KA K.
2.3 APGS HIE#&M

h 7B X APGS BE AP 2 BT ) A A 3~ 5 AR ERAY Al ek, R R DURE S L DL SR
SRR FEI 3 U AR KA, I Bk oK AH h 5% B3 1) TR £ TR - 19 APGS ZK 5 7™ 2 25

APGS ZUZ a5 R (B 2) KB, ZHr 40 E B B R AR 8541 6 B0 6 R B 4 (5 B 05, HL SR 4T 65
JOPESEBRY K F RGOS IAR, LK APGS P REER K. MHAH 2 F L EEaRAK. %
UEACRAE B R AT NSRS L Kk B A AT €5 A B T I S R A T R 0 ) TR e S R (0 U s B DR AR AR
PR 2 A R LT (A B BB i, M B R A BE A JE I 2B fk . APGS KF ™= a2 5. A
R KU S B EE AT R AT B BN, R I B SR A B A B SCERC 15 AT HENT, A AR A B R T
OHRE R, O ORI R R EEE R 76 APGS 7% BTy o #2 b gl B 25 . APGS JK5) 7™ il 48
R ENT o B G iR S AR T A MR A B S (R’ 3 L T RICE S5 0. 64
0.85,

250 4 238 O O
2r g ()
281
~ 151 O O e O
% LA
v 1F
= 539 0
05F
0200 360 460 S(I)O 600 760 APGS APGS/KHI APGS7K]
HK/mnm

3 APGS 2 2 B 2 47
Fig.3 Thin layer chromatography

B2 APGS 42 Hr A%
Fig. 2

B 1 APGS 2£4b-n] Bl i 1#]4%
Fig.1 UV-Vis absorbance
spectrum of APGS
AR JZ BT R 2 J2 B 4 SR A UG < LASE A 4 B R IO SR T 75 4 IR R i il 1% APGS b S B
TER, HHGFA R, JE— R HENT I B R 5 i A% #E55 0 0 T B Wil APGS e (o1
ORI X IR EH S G ML TF RR Tr 2 —,

Paper chromatography

spectrum of APGS extracts spectrum of APGS extracts



292 TR 2 Be A 4 %23 &

2.4 APGSHIEEME

APGS 7 pH {8 1. 0 Fl pH { 4. 5 B 4 W 56 45 58 I %£3 A pHE T APGS HW G
% 3, Table 3 Absorbance of APGS with
B 1.2.3 ':P/A§:T:ti‘[‘%jﬁgf AA=0. 04, ¥ 1R Fuleki i different pH values
pH {H/R 2230 E APGS 11915 2 F0 5T 2 4 B 40 301 o pH i Ao mm Argo m AA
_AA -V F+100 _ 0.04 X250 X 100X 100 _ 1.0 0.053 0.005 0. 04
avElL «m 98.2 X 7 4.5 0.015 0.007
145(mg/100g)
< AA « F 0.04 X 100 X 1000
= — = = 40.7 L
C=""E" 98.2 0.73(mg/1)
3 &% iF

Hh ] ELA O A 4 A T LA 4 ORI T Tl A A Y R R A R R T X RT A AR A
o P a8 T BAT RAFIEE G IT AR SR . 75 P8 B 50 0 2 Y Bl L7 L USRI S 1R 9 4E (B
MY 28 e P AR SE I P SR T A A T TN 5 5 A A A OB L SR P I B A O] % T
APGS, @it Jeilk e AUZM AR ZE 0 78 APGS BB W R T 2 F L b A B 40t fb (a1 (o
. pH /R ZENR APGS PAEAH & 145 mg/100 g. SCH S5 RALH 1 HH I WO I H 18
0 FF I 0 3R il 4 1 T ATk

B2 3k

(1] w5l A A2 (M. db s - BE 2 AL, 2003 166-164.

(2] U487, B2 ML b b E ARl o Rk 2002: 156-164.

(3] T8 EAMEARA I BUR S SFRIT ] BUP T 2% Be 2% 3 . A SRR, 2004(6) :73-79.

(4] ARJE. sk AR TR SERI] b EE RN, 2006(4):71-77,

(5] Ve e ArsE M ot] ], db s Rl B2, 2000, 18(5) : 37-42.

(6] 54, M L AL 5 b pFse e R L. W R ARl R 24 2 4« A AR BE2F K . 2004, 35(2) : 315-320.

[7] MANN ]. Secondary Metabolism [ M ]. London:Oxford University Press, 1987:275-285.

[8] BELL E A. Secondary Plant Products [M]. New York:Springer,1980:340-349.

(9] XEVHEL WA WG /NAL 55 B A AL BT e[ ] 3 5 & ML, 2006, 24(6) . 22-28.

[10] Jr ke Gion . 467 R A B BE O Z M LT ). 7 M £ i Tolk B, 2001, 17(3) : 60-62.

[11] FULEKI T, RICARDO DA SILVA J M. Catechin and procyanidin composition of seeds from grape cultivars grown
in ontario [J]. J Agric Food Chem, 1997, 45(4):1156 - 1160.

[12]  #ege s, sk 4 0n, X264 45, KRG A ST A LRe ) KO 5 0m f e 61 & & R IT] b E RO RS, 2006, 39
(8):1545-1552.

[13] HARBORNE ] B. # 82 b & PLM . @A L, 25 2. db st B HOR ek 1983.

(141 WARYT 3. 50 0 2 B2 0 3% () 3 Ak M T 5 (0. 37 B B 18 R 2 2 4% . 2001, 20(3) :53-57.

[15] SHIZ, BALSATA, GABRIEL S L, et al. Procyanldins pigment of sweet potatoes-Ipomoea batatas [ J]. J Food Sci,
1992, 57(3) :755-757.





