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Effect of Different Protein Removal Methods on the Structure and
Antioxidant Activity of the Cyclocarya paliurus Polysaccharides

HE Sichen, CHEN Lingli, CHEN Hui, YAN Jin, WANG Wenjun*

(Jiangxi Key Laboratory of Natural Products and Functional Foods, School of Food Science and Engineering, Jiangxi
Agricultural University, Nanchang 330045, China)

Abstract: Removal of proteins is essential for the purification of Cyclocarya paliurus polysaccharides (CPP), which have
strong hypoglycemic and antioxidant activities. In order to explore the most suitable way of removing protein from the
polysaccharides, three methods (HCl, TCA and NaCl) were used to treat the crude polysaccharides, and the structure and
composition of the polysaccharides obtained by the three deproteinization methods were analyzed by high performance
liquid gel chromatography, ion chromatography and Fourier infrared spectroscopy, and their antioxidant activity was
determined by measuring the scavenging rate of DPPH radicals, ABTS" radicals and hydroxyl radicals. The results showed
that the protein removal rate of the HCl method was 73.48% and the polysaccharide residue rate was 74.86% at pH2. The
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protein removal rate of the TCA method was 79.88% and the polysaccharide residue rate was 81.78% at a TCA volume
fraction of 2%. The protein removal rate of the NaCl method was 47.90% and the polysaccharide residue rate was 82.51%
at a NaCl volume fraction of 7%. The molecular weight distribution of the polysaccharides treated by the three methods
could be roughly divided into three parts, 500~750 kDa, 100~130 kDa and 30~40 kDa, but their proportions were different.
The polysaccharides treated by the TCA method accounted for the largest percentage of 100~130 kDa compared with the
three, and the polysaccharides treated by the NaCl method accounted for the largest percentage of 30~40 kDa. All three
polysaccharides consisted of eight monosaccharides, but their molar ratios were different. Of the three deproteinization
method, the HCl-treated polysaccharide had the highest content of arabinose, galactose and glucose, the TCA-treated
polysaccharide had a higher content of glyoxylate, and the NaCl-treated polysaccharide had the highest content of
rhamnose, xylose and mannose. The scavenging ability of the three polysaccharides against free radicals at the same
concentration was compared, and the antioxidant ability of the polysaccharides treated with TCA method was the strongest,
followed by HCI method and the weakest was polysaccharides treated by NaCl method. As shown by the results, different
methods of protein removal have different effects on the structure and activity of CPP, among which TCA method is a
better way to remove protein from CPP.
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Fig.1 Effects of solution pH, TCA dosage and NaCl dosage on
deproteinization efficiency and polysaccharide residue rate
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Table 1 Molecular weight distribution of soluble
polysaccharide fractions

I T 253 5+ FBiEMw (kDa) VT RL(%)

1 726.745 8.380

HCI 2 130.682 25.950
3 37.717 65.670
1 499.809 9.015
2 131.437 40.529

TCA
3 35.812 46.298
4 5.844 4.158
1 738.756 6.799

NaCl 2 116.464 17.335
3 40.721 75.865
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Fig.3 Ion chromatogram of Cyclocarya paliurus
polysaccharides deproteinized by HCI, TCA and NaCl
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Table 2 Monosaccharide composition of the three Cyclocarya
paliurus polysaccharides (%)

PABRAL K HC1 TCA NaCl
FlZ=HiRha 29 32 3.5
BRIk Ara 249 237 237
7L M Gal 37.1 34.8 32.1
Hi%BEGle 183 163 17.1
ABEXyl 4.8 6.2 7.9
‘H & FiMan 3.4 4.0 42
L FLHEBERR Gal A 48 8.0 7.5
IR ARGl A 24 25 24

i HOPEZH RO 25 2R w1 LR Y, =R Bt 20k
Yy 8 FhHUBEZE A, o) 2 FUNE . BRIP4
PR, ELLISEZUBE . Bl . fiabioh 35, (BHEE IR Ee
AAAIE], 4555 Z BiGE T B BRI ZPE B0 SRELE A
AR Hor HCL kA B S 220 P B h bk | 2
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A =R BHYTE 3000~3750 cm ! XA —4%
TEREMY, HAE 3416.28 cm™' Ab3y BLAT BE5E ) W7 A,
I E R 2R LA O-H Mg PRSI BT, itk
4, 2927.90 cm™ Ab 1) 55 T WL 6 2 FH Z2 B e R 1) C-
H hgEdRs)5 [0S, 22551 it Ly 5L P 2 e 2
Fgedk, tbgh il ik =Fhi Ry 2 hl . 1F
1640.16 cm ™' F1 1323.41 cm™" &b 5 I8 WAz e 43 531 2
FH C=0 Fi1 C-H m25 th#Rsh= 1Ry, FBH =Fh2 by
FrATPHIERR Y, X 5 ublied s g AR —E. 7 1000~
1200 cm ' AT IR T C-O-C A1 C-O-H #7T
TE, XS I ARFIEIERY . FE 772.83 em™ ALY
W 2 i D-ME BRI BRI ga P sh 5 AR pg . H
11, TCA ¥EAN HCI 348 L, 7 B iR FR 2 9 X3 N &
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Fig.4 FT-IR spectra of Cyclocarya paliurus polysaccharides
deproteinized by HCI, TCA and NaCl
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Fig.5 Antioxidant activity analysis of Cyclocarya paliurus
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