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Influence of different solvents and storage conditions on extraction and stability of anthocyanin from
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Abstract: The extraction conditions and main components of anthocyanin from Rubus caudifolius Wuzhi fruit,
as well as the effects of pH value, temperature, gallic acid and AB* jon on the color and stability of
anthocyanin were analyzed. The results showed that the main component of this anthocyanin was probably
similar to cyanidin-3-glucoside by means of paper chromatograph, thin layer chromatograph, UV and IR
spectra. The pH value and temperature effected the color and stability of the anthocyanin, with the pH and
temperature increase, the degradation of anthocyanin were faster, and followed the firstorder reaction of
chemical kinetics. When AP* ion was added with different concentration, the absorbance of anthocyanin at
510 nm increased. It showed AP* ion had some certain effects of color improving, but no significant effect of

AP* and gallic acid on the color and stability of anthocyanin during storage.
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1.1 HER 5%

BEHEHATRERALRABREKRLEY,
RS HEET, BT - 5CHKEPRE, £H. &
FIH R HTah, 1035 :752 BUESMEM A F6E BT .
PHS-25 BB (L I BRE(NAR) ) . UV-2201 B
SAAT LAY 66 BE T (H 4 5 ) \RE-52AAA JRF &
RES( FEM) .360-FT R Y6 EH (REE
BAATE,
1.2 EEANERE

R THRBESERBG, £ 1.00 g BHEH
FRE, 5%, 45 1.5 mol/L HC1-95% EtOH(pH
3.0).0. 2% HCl-MeOH ( pH 3.0).0.2% HCl-95%
EtOH.0.2% HC1.0.2% ¥ BEBR 0. 2% BL AR \ AP R -
BB (pH3.0) RFEB/KE50 mL, BT
12 ~ 18 h, 51 38 , T MR AR BGR 2 A 2 50 mL, &
B F BT BOELTE S BB EE. LEAFRG
FRBUKH AQumax) (B, FiE A8 KRB
1.3 #HBRENENENSEE
1.3.1 R BHEHTFHEGHE,H 1.5 ml/L
HC1-95%E1OH(pH 3.0) B4 , B B a4 6 X, B E
HREBHEHNAREE, HH 60% ~ 75% EOH iR
B OREZELRE, LMRFERE, AR B
B B ER SR AARER
1.3.2 R#4Fie  ZHeT OBk . iR H —2
YWRERY 1.5 mol/L HCI-95% EtOH (pH 3.0) 1 0.2%
HCI-MeOH MBS , A 5578t UV-2201 BUEEA1 AT L
Fe e BE T4 (B 200 ~ 700 nm) , B FRRYBOE
Tk ] B 5 R MR S0k (Amax ) o

ML BaemEK, 2 KBr BN )G, #1740
AN, e B R 3500 ~ 600 em ™!,
1.3.3 sKb&#5HEEN 4KLE6%. FRGFE
3* B4R, BIFFN@ BAW: VOIETEE) : V(BERR)
V(K) =4:1:5; @ 19%HCL: V(K): VIKEERR) = 43:
3; @ HOAc-HCI: V(BERR) : V(IRERMR) : V(IK) = 15:
3:82; @ BuHCl: VOIET ) : V(2 mol/L HQ) =1:1,

22T A% CMC-Na BEBE G WiAR , BIFHI N
V(ZBRZER): V(THE): V(B RR): V()K) =5:3:3:
1o -

1.4 taXFNREY

1.4.1 RE pHAE®¥H HA 0.2 mol/L KCI-HC
0.1 mol/L 4R -BE B A — I E BRI B
#0.1%.pHEN 1 ~7THWRFIER, AN UV-
2201 R4 ST W65 Y66 B E A ] pH AL E
AT ILE 400 ~ 600 nm KIBOLEME,FTFERT
BB 35 d, ERBUE, W E A [F pH BB R ICE
(510 nm){H X H W & R BB EHEL,

1.4.2 RARABESYH B pH3.08 1.5 ml/L
HCI95%EOH J 0.1 mol/L B BRI B B A KW,
43 HIETF 60°C.80°C K 100°C HHE KB F AL,
B — & B I BURE , R 2 205, 3 51 F 510 nm 3K 535
nm RE BB , HFMBEER BB AL,

14.3 AP*RERFHRAYH A ACLEHRS
AP* BIF 50,100,200 F1 300 mg/L A& E %W (pH
3.0), AR A FRREH & B TR 100,200,400 1
600 mg/L HIEEEW(pH 3.0), B BILARE AP
BFREATRASERN pH 3.0 WIS
BERBBRENZEAXNE, W ERSERTERT
BB — e iR, BB, € & B ROEE (510
nm) {8,
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RE 1, BB TREAREREFEFEARL
R e, BBE pH E A REAR, L A% N5 ; B
BHABRRERA T AEB, P 1.5 mol/L HC-
95%¥EtOH., 0.2% HCI-95% EtOH F1 0. 2% HCl-MeOH
3 MR RIRBUSUR BN EIT . MR BUR i
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Table 1 Comparison of different solvents for extraction of the red pigment from Rubus caudifolius Wuzhi fruit

WE  #’BUR pH{E R b3 Juked Ao Ay
Number  Extraction solvents pH value  Diluted multiple  Color e
1 0.2% HC 1.7 2.5 4165 Red 510 0.886
2 0.2% Citric acid 2.7 2.5 418 Red 510 0.307
3 0.2% Oxalic acid 2.1 2.5 £I(5 Red 510 0.980
4 Citric acid-phosphate buffer solution 3.0 8.0 1.5 Red 510 0.646
5 1.5 mol/L HC1-95% EtOH 3.0 25.0 $4 {4 Purplish red 535 0.773
6 0.2% HC1-95% E1OH 3.0 20.0 HEL {5 Purplish red 535 0.818
7 0.2% HC-MeOH 3.0 20.0 F4 B Purplish red ’ 530 1.130

8 Distilled water 6.8 2.5 BRUNHE, Light coffee - -

AR ETRBBRA ST R E T
ZREFH ,ZEAERFTE 1.5 mol/L HC-95%E1OH ¥
WA 3 MR, 5 HI6LF 220,282 Fi 535 nm 4t;
¥ 0.2% HCl-MeOH WA 3 MR, 4 BI6L F
232,280 #1530 nm &b, RARH BHTHARERE
SR A 2 AR R WS, B ZE 240 nm AT A0
7E 280 nm A4 ; A] WYEKX 510 ~ 540 nm FE RN HA 1
A K MR ok, L AT 5 X Py P R b 2 B 1
58 5 nm; BESh , 7E 310 ~ 335 nm 28] TR Wi, B0
HEETSRNBEPXTRERISGH, MEEE
BERH . 5 RSCRRFE I LB 8K HiE%AE
BRTRAEHER-HEEH,
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Fig. 1 Spectra of the anthocyanin from Rubus caudifolius Wuzhi
fruit at different pH value
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70.201, 2 pH 1.0 £ 23.35% ; -3 6], LB EH
7€ pH 7.0 B RS, 15 d )5S EM% 0,7 pH 3.0
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Fig. 2 Effects of different pH values on retention rate of anthocyanin
from Rubus caudifolius Wuzhi fruit
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Fig. 3 Kinetics of degradation of anthocyanin from Rubus caudifolius
Wauzhi fruit st different pH values '
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Fig. 4 Effects of temperature on retention rate of anthocyanin
from Rubus coudifolius Wuzhi fruit
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Fig. 5 Kinetics of degradation of anthocyanin from Rubus caudifolius
Wuzhi fruit at different temperature
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Table 2 Effects of different AP* concentration on the stability of anthocyanin from Rubus caudifolius Wuzhi fruit!!

l;ﬂ‘ﬁ] A AP RETMBIEE  Absorbance in different AP+ concentration

@ 0(cK) 50 mg/L 100 mg/L. 200 me/L 300 me/L
0 0.687(100.0) 0.714(100.0) 0.718(100.0) 0.719(100.0) 0.741(100.0)
2 0.675(98.25) 0.693(97.06) 0.698(97.21) 0.704(97.91) 0.726(97.98)
4 0.645(93.89) 0.661(92.58) 0.665(92.62) 0.659(91.66) 0.684(92.31)
6 0.604(87.92) 0.639(89.50) 0.641(89.28) 0.640(89.01) 0.663(89.47)
8 0.590(85.88) 0.632(88.52) 0.637(88.72) 0.631(87.76) 0.652(87.99)
10 0.582(84.72) 0.610(85.43) 0.612(85.24) 0.612(85.12) 0.635(85.70)
14 0.545(79.13) 0.594(83.19) 0.600(83:57) 0.600(83.45): 0.620(83.67)
18 0.509(74.09) 0.530(74.23) 0.533(74.23) 0.529(73.57) 0.544(73.41)

V%S P RBIEEREC R HIRAEHE The values in brackets indicate retention rate of anthocyanin (% ).
£3 FARELRATFRNEHBRHTEEXTREENEE! .
Table 3 Effects of different gallic acid concentration on the stability of anthocyanin from Rubus caudifolius Wuzhi fruit”

B 1B ARBREFREE THBILEH  Absorbance in different gallic acid concentration

Ti

@ 0(CK) 100 mg/L 200 mg/LL 400 mg/L. 600 mg/L
0 0.762(100.0) 0.779(100.0) 0.735(100.0) 0.760(100.0) 0.763(100.0)
5 0.690(90.55) 0.700(89.86) 0660(8980) 0.679(89.34) 0.685(89.78)
10 0.577(75.72) 0.587(75.35) 0.563(76.60) 0.574(75.53) 0.579(75.88)
15 0.556(72.97) 0.571(73.30) 0.549(74.69) 0.563(74.08) ) 0.569(74.57)
25 0.523(68.64) 0.541(69.54) 0.522(71.02) 0.528(69.47) 0534(698’7)
35 ‘ 0.504(66.14) 0.524(67.27) 0.502(68.30) 0503(6618) 0.508(66.58)

DA 5B R G EFRAER The values in brackets indicate retenton rate of anhocyanin (% ).
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