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Abstract: The main functional ingredients of hot water extract of Chlorella pyrenoidosa (CPE) were investigated through
a bioassay-guided fractionation based on free radical scavenging and macrophage proliferation effects. The main functional
ingredients of CPE were polysaccharides (PS) that were isolated by high pressure extraction, Sevag method, ethanol
precipitation and ultrafiltration separation. Crude polysaccharides were further separated and purified by ion exchange
chromatography DEAES?2 and size exclusion chromatography Sephadex G-100. The purified fractions were analyzed by gel
permeation chromatography. Molecular weights of the purified fractions PS-1-4-2, PS-1-3-2 and PS-2-3-3 were 3.97x10%,
2.28x10* and 4.1x10° Da, respectively. Bioassay-guided fractionation results indicated that CPE could remove free radicals
and promote Ana-1 cells proliferation, mainly due to its various components working together. The components of free
radicals scavenging mainly concentrated in PS-1-3, PS-1-4, PS-2-3 and PS-2-4. The components of Ana-1 proliferation
mainly concentrated in PS-1-3, PS-1-4 and PS-2-3. This study established the activity screening method of main functional
component from CPE, and got three new functional ingredients. It can be used to guide the development of high value
products, further promote the industrialization process of microalgae energy, and realize microalgae ‘high value products,
microalgae energy and microalgae carbon’ integration of exemplary role.

Keywords: hot water extract of Chlorella pyrenoidosa, bioassay-guided isolation, free radical scavenging, macrophage proliferation
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Table 1 Yield and composition analysis of crude extracts from CPE

Sample Yield (mg/g Chlorella) Total sugar (mg/g sample) Protein (mg/g sample)
CPE - 185.33+0.01 248.65+3.05
PS 31.55 221.54+0.01 77.78+0.01
PS-1 27.50 410.95+0.02 219.44+0.02
PS-2 20.90 126.43+0.00 267.78+0.01

http://journals.im.ac.cn/cjben



T FINBRERUKIZEIThEER S RYE M IRIR DB 747

22 CPEZHESBHANTHESERES S

2 PS-1
PS-1 DEAES2
PS-1-1 PS-1-6
0.25 mg/g
PS-1
PS-2 3
PS-2 DEAES2
PS-2-2 3.56 mg/g
PS-2
PS-2-1
PS-2-3
PS-2-4

#2 PS-1 BFZMFNBERAS S

2.3 CPE ZHEMEANWEMERER

2.3.1 CPE -OH
CPE PS (D
1 000 pg/mL PS -OH
87.5% (P < 0.01 ) Ve
89.3% CPE PS
CPE PS -OH
[21]
CPE ‘OH 2
PS-1  PS-2 ‘OH

(P <0.01) 1000 pg/mL  PS-1
78.81% PS-2 79.94%

Table 2 Yield and composition analysis of components isolated from PS-1 by ion exchange chromatography

Sample Yield (mg/g Chlorella) Total sugar (mg/g sample) Protein (mg/g sample)
PS-1-1 23.26 136.0+0.04 106.67+0.01
PS-1-2 3.63 71.40+0.01 54.47+0.03
PS-1-3 4.52 87.19+0.02 111.67+0.01
PS-1-4 2.17 51.40+0.02 76.67+0.01
PS-1-5 0.45 81.80+0.02 52.78+0.01
PS-1-6 0.25 0.00+0.01 66.12+0.01

£3 PS2 BFTHMEMGERAS M

Table 3 Yield and composition analysis of components isolated from PS-2 by ion exchange chromatography

Sample Yield (mg/g Chlorella) Total sugar (mg/g sample) Protein (mg/g sample)
PS-2-1 1.79 104.51+0.01 963.89+0.04
PS-2-2 3.56 40.90+0.02 180.56+0.03
PS-2-3 1.57 40.24+0.00 15.00+0.01
PS-2-4 2.21 25.00+0.00 107.22+0.01
PS-2-5 0.21 27.99+0.00 73.89+0.01
PS-2-6 0.22 24.58+0.00 25.98+0.02
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Fig. 1 -OH scavenging capacity of crude polysaccharides
from CPE. *P<0.05, **P<0.01 compared with control,
#P<0.05, ##P<0.01 compared with CPE.
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Fig. 2 -OH scavenging capacity of ultrafiltration
components from PS. *P<0.05, **P<0.01 compared
with control; #P<0.05, ##P<0.01 compared with PS.
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Fig. 3 -OH scavenging capacity of components isolated

from PS-1 by ion exchange chromatography (n=6).
*P<0.05, **P<0.01 compared with control.
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**P<(0.01 compared with control; #P<0.05, ##P<0.01
compared with PS-1.
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compared with control.
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Fig. 14 Gel permeation chromatogram of PS-1-4-2 and PS-1-3-2. (A, C) Results from refractive index test. (B, D)

Results in 254 nm.
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