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Assessing the antioxidant activity of intracellular polysaccharide from
Chlorella vulgaris and its relationship with glycometabolism-related
enzymes

SUN Jianrui, ZHAO Junfeng, FU Dandan, ZHANG Bin, GU Shaobin & WANG Dahong
College of Food and Bioengineering, Henan Engineering Research Center of Food Microbiology, Henan University of Science and
Technology, Luoyang 471023, China

Abstract In this study, the antioxidant activity of intracellular polysaccharide derived from Chlorella vulgaris
224 was assessed. Thereafter, the relationship between accumulation of intracellular polysaccharide and
glycometabolism-related enzymes during the growth and development of C. vulgaris 224 under different
culture conditions was analyzed. The clearance rate of DPPH free radical was estimated as 61.62% when the
concentration of intracellular polysaccharide was 60 mg/mL, and the clearance rate of hydroxyl radical exceeded
50% when the concentration of intracellular polysaccharide was 30 mg/mL. The activities of HK, MDH, G6PDH,
and PGI under low salt condition were higher than those in normal condition. The activities of HK, MDH, and
G6PDH under low nitrogen condition were lower than that in normal condition, while the activity of PGl was
higher than that in normal condition. The activities of HK, MDH, and G6PDH were lower than that in normal
condition when NaHCO; was added, while the activity of PGI was higher than that in normal condition. Results of
correlation analysis revealed that HK, G6PDH, and MDH were significantly correlation (P < 0.05) with intracellular
polysaccharide accumulation, but the correlation between PGI and intracellular polysaccharide accumulation was
not significant (P > 0.05). These results indicate that the intracellular polysaccharide of C. vulgaris 224 exhibits
strong antioxidant activity. In addition, we believe that HK, G6PDH, and MDH are the key enzymes regulating the
accumulation of intracellular polysaccharide in C. vulgaris 224.
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Fig. 4 Effects of NaCl concentration on intracellular polysaccharide accumulation and enzyme activities.
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Fig. 5 Effects of NaNO; concentration on intracellular polysaccharide accumulation and enzyme activities.
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47 Pearson i G #T, 4R £, MDH, HKF1G6PDH5
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HIAR S AR FIA B 3E/KFE (P> 0.05) (K.
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Table 1 Pearson correlation analysis between intracellular polysaccharide
accumulation of Chlorella vulgaris 224 and glycometabolism related
enzymes
WA
Glycometabolism
related enzyme

Pearson G #H5%
Pearson (bilateral) correlation

HI5E Correlation 3% % Significance

HK -0.774 0.041
G6PDH -0.873" 0.011
MDH -0.958" 0.000
PGI -0.415 0.352

HIRE0.05/K T L R IEA I THRIRAE0.OKT L B ML
" Significant correlation at the 0.05 level; ~ Significant correlation at the
0.01 level.

3 it i
FFhE BRI R L, CLRHLR I PLE
RETIAN R, A2 3 AE Y DR TE 2 0 5 B IAL, AR 4 A e 2
ST RARPUEEA R RV, £ 7T R DR 4 4
I 22 W e AU B T TR T B R i v Tk 48.5%, KRS E |
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