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Separation of procyanidin from grape seed by aqueous two-phase system
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Abstract: Procyanidin from grape seed were separated and purified by
the aqueous phase two-extraction. Aqueous two-phase extraction sys-
tems, differently assisted extraction methods and the extraction
strategies were firstly studied. The best extractions of procyanidin by
aqueous two-phase system were investigated based on orthogonal ex-
perimental design. The results showed that. in the aqueous two-
phase extraction system of ethanol and (NH;),SO,, the extraction
method was the microwave-assisted extraction, i.e., Ethanol, water,
and compounded by microwave treatment, as well as (NH;), SO,
were added. It was found that the best extraction conditions were
30% (w/w) ethanol/20% (w/w) (NH); SO, 3% (w/w) grape
seed powders, pH=4.0, microwave power 100W, ,and microwave

time 5 min. Under these best extraction conditions, the recovery rate
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of procyanidin was 94.1% . and its yield was 25.8 mg/g.

Keywords: grape seed; procyanidin; aqueous two-phase extraction
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Figure 1 Effect of different extraction system on yield and
recovery of procyanidins
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Figure 2 Effect of different extraction methods on yield

and recovery of procyanidins
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Figure 3 Effect of different extraction strategy on yield

and recovery of procyanidins

24 BREAPREKRZEB/MBERESHILEANREERR

MEERN RN

i 1m0, B 5 G K 2 /T R B IR 4 B LL (B DS
JFALT RS SRAAER R R B TR BES . 7 30%/20%
35 B K WS RAE T RN R E TRBaS., H
JE IR T R 2 24 T K £/ R B T A 3 B L (R L AR 2
BUF AR T R WA e ) 5 0 BT | 3 P A A A AR
R JE AR AT R A OR YT K LB/ R A 4 B
FOAE /N ZE O 784 BB R B it B0 0 i T 3h 1
FH S5 T 5% i JF A6 7 2 48 BUS A 56 . 5 3019 SRR K
REEMLTT ., NI 3026 /K L BE/20 % B ER & BUK A
R
25 HAEMBARESBMNERTEZEZNEMNBENIEM

T 4 R 7E 3026 J0/K ZBE/20 % i 2 B WL /K AH 25 B
TR F T I 3 2 R R T OB R T R AL R AR R
N AE B S 0 0 8 . R R R oK R oy B0k 300
JEAE T B A 3R FE BUR G5 B KA. JF P )RR R B AR A
S LEOEAE R 7K 43 00 W B T B R R
K 23 F R Ak TR T A B AR T 2R A 5K 3 I, DT 2K B



RIS E N

2017 %% 3
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Table 1  Effect of ethanol/(NH, ), SO, mass fraction on

yield and recovery of procyanidins

33/
(mg+g ")

TooK & W/ B IR B
Jo i B AE
34%/16% 85.4 16.9
32%/18%
30%/20% 95.1 25.4
28%/22% 89.2 14.6
26%/24% 89.0 10.8
24%/26% 87.2 10.0
22%/28% 80.9 7.8

B3 &Y

86.5 18.9

100" G g e 130

o5 —e—f3%

90

85|
80
75
LECR R i

The mass fraction of grape seed powders/%
B4 HAFHARESBTRIEFFREFEREN Y0

Figure 4 Effect of the mass fraction of grape seed power on

Extraction rate/%

yield and recovery of procyanidins
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Figure 5 Effect of different pH on yield and recovery

of procyanidins
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Figure 6 Effect of different microwave power on yield

and recovery of procyanidins
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Figure 7 Effect of different microwave time on yield

and recovery of procyanidins
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Table 2 The factors and levels of orthogonal experiments
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IR/ %% (mg+g™ b W45
1 1 1 1 1 91.5 23.35 91.23
2 1 2 2 2 94.1 25.40 96.35
3 1 3 3 3 89.6 26.11 95.25
4 2 1 2 3 91.9 23.64 91.97
5 2 2 3 1 89.7 27.40 97.66
6 2 3 1 2 94.1 24.90 95.43
7 3 1 3 2 92.1 24.90 95.73
8 3 2 1 3 91.1 20.20 85.26
9 3 3 2 1 87.1 20.90 84.41
Uk ea2r 925z so74 9li0
ko 95.12 93.09 90.91 95.48
ks 88.02 91.80 95.76 90.83
R 7.10 1.29 5.02 4.65

1 HESWE
Table 4

Analysis of variance

F 1B 5 FA{H PfE

ARSI Ky A
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