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Chitosan-based flocculation and salt induced aqueous two-phase

extraction of procyanidins from red grape seeds
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Abstract; According to the recovery rate of procyanidins, the purifi-
cation process of procyanidins from red grape seeds by chitosan floc-
culation was optimized by orthogonal test. After procyanidins in the
ethanol aqueous extract solution of red grape seeds was separated
into two phases by salts, the partition characteristics of it in two
phases were studied. Chitosan flocculation was investigated, and the
results were as follows. The optimum flocculation was obtained using
2 mL of chitosan with 20 ml ethanol solution of procyanidins at

35 C and pH 4. The recovery rate of procyanidins reached to
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95.62%. Then, the salts inducing aqueous two-phase extraction sys-
tems were used to further investigate extraction of procyanidins from
the pretreated ethanol solution. The results showed that K; HPO,
could be used as a good inducer in ethanol aqueous solution. during the in-
ducing separation phase. When 0.5 g K, HPO, was added into ethanol so-
lution of procyanidins (volume 2 mL) , the partition coefficient and recov-
ery of procyanidins reached to 1.97 and 87.2% respectively.

Keywords: grape seeds; procyanidins; chitosan; salt induced aqueous

two-phase
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Figure 1

The effect of chitosan dosage on yields of

procyanidins
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Figure 2 The effect of flocculation temperature on

yields of procyanidins
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Figure 3 The effect of pH on yields of procyanidins
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Table 1 The factors and levels table of
orthogonal experiment
KT A FERBE ‘B 2k C pH
AdE/mL /T
1 1 30 3
2 2 35 4
3 3 40 5

x2 EXRBER

Table 2 The result of orthogonal experiment

VR B ¢ esp MERE
miE/ %
1 1 1 1 1 85.2
2 1 2 2 2 92.3
3 1 3 3 3 90.1
1 2 1 2 3 93.5
5 2 2 3 1 95.6
6 2 3 1 2 89.2
7 3 1 3 2 76.2
8 3 2 1 3 80.1
9 3 3 2 1 82.1
""" K.  267.6 2549 2545 2629
K, 2783  268.0  267.9  257.7
K: 2384 2614 2619  263.7
R 39.9 131 13.4 6.0
R3 AEHWE

Table 3 Variance analysis
TEKRE CFHRM AdE By F g P {8
284.348 9 2 142.174 4 40.187 5 0.024 3

A

B 28.602 2 2 14.301'1 4.042 4 0.198 3
C

D

30.035 6 2 15.017 8 4.2450 0.190 7
7.075 6 2 3.537 8
R 2 7.075 6 2 3.537 8
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Figure 4 Effects of the types of salts on the partition

characteristics of procyanidins
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Figure 5 Effects of the additive of amount K, HPO, on the

partition characteristics of procyanidins
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