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Extraction and purification of polysaccharide from spirulina and its

anti-colonic adenocarcinoma capacity
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Abstract: The polysaccharide was from Spirulina powder by the
means of hot water extraction after repeated freezing-thawing cycles
and ultrasonic treatment. The effects of lasted time and extraction
temperature and time, ratio of solid to liquid and times of extraction
on polysaccharide yield were studied by single factor and orthogonal
experiments. PSP was separated into PSP-3 by membrane separation
techniques, and it was investigated by MTT assay on colon adenocar-
cinoma cells (Caco-2 cell growth inhibition) to determine the optimal
concentration. Finally, the molecular of PSP-3 was determined by gel
permeation chromatography (GPC). Experiment results showed that
the optimum conditions were as follows: ultrasonic treating time
20 min, extracting temperature 90 °C, ratio of material to liquid 1 :

25, extracting time 1.5 hours, extracting time twice. Under the con-
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ditions, the yield reached (13.17 + 0.49) % . being 1.59 times of the
polysaccharides prepared by traditional water extraction. PSP was
separated and purified into PSP-3 and its inhibition on colon adenocarcino-
ma cells (Caco-2 cells) was investigated. The results indicated that the
molecular weight of PSP-3 was 623.02 kDa and the optimum inhibitory
concentration was 5.00 mg/mL, with ICs, value of 0. 63 mg/mlL.

Keywords: spirulina; polysaccharide; freeze-thaw cycles; ultrasonic-

assisted extration ; purification; anti-cancer
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$28 2 h,3 000 r/min B0 10 min,70 “C i JE 45 .5 f5 He 45
WRF I 95% 2 BEEE BT % 3 000 r/min & .0 10 min,
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Figure 1  Ultrasonic time on yields of polysaccharides
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Figure 2 Extraction time on yields of polysaccharides
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Figure 3 Effect of extraction temperature on yields

of polysaccharide
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Figure 4 Extraction of material to liquid ratio on

yields of polysaccharide
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ZIG RGN, XA R SRS 2.3 AR B
C R AEASRIT  IF H 6 & B AE o B2 09 3 T, 34 m 1 228 Y 6
RS BUETFRA T BRI 845G bR A 7 RS . 3R IR B
2 RHH
22 EXRWERSHM

8 T $ B[R] ORE R 1L | 3 IR BE R A I ] 4 AR
BAHEZEBRE 3 DKF 247 Lo (3D IECIRK . HZ K
%1,

HR 2T 2R RN R RHEF y A>C>D>
B, AW HEZATEAHE N A B, C Dy, BIER I (8] 1.5 h, B
WAL 0 25(g/mL) BB EE 90 °C A B [A] 20 min, 7
WA T AT RIS (n=23) , 2T 5L H (13.17+
0.49 %,

®1 EXRBERKTER

Table 1 Factors and levels in orthogonal test
Lo AR BRHEIL  CHREUR DB
T [/h (gemL™1) JE/C 8] / min
1 1.0 1:20 70 10
2 1.5 1:25 80 15
3 2.0 1:30 90 20

F2 EXXWHERE

Table 2 The results of orthogonal experiment

s A B C D WG/ N
1 1 1 1 1 7.34+0.34
2 1 2 2 2 7.53£0.61
3 1 3 3 3 8.6340.49
4 2 1 2 3 11.05+£0.27
5 2 2 3 1 12.65+0.75
6 2 3 1 2 7.91£0.23
7 3 1 3 2 9.84+0.43
8 3 2 1 3 9.95+0.19
9 3 3 2 1 9.56+0.82

e 7.832  9.409  8.396 9.847
ko 10.533  10.041 9.378  8.426
k3 9.783 8.698 10.374 9.875
R 2.702 1.342 1.977 1.488
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Figure 6 GPC calibration curve of Dextran

7R L R Ak GPC Bk, mIE 7 R,
M PSP 23 B35 54> T8 KT 100 kDa B 41 4> PSP-3 ({8 il
KW W) . PSP-3 [y W B B — 39 57 H 4y F s R L A
= - Tl R 8 0 A B R X PSP-3 A BT 1 40 B AR =
8 B8] Re 7 19.30 min, 287 SR AR i Hh 28 5k 15 PSP-3 (1)
Ay F N 623.02 kDa,

36000*
=
juiind
m:-§°4000
R
25
&= 2000
E
<
i 0 ﬁ
|

L L L L L L L L
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0

BRI 1]
Retention time/min

B 7 PSP & PSP-3 #§ GPC B
Figure 7 The GPC chart of PSP and PSP-3
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Figure 8 Effect of PSP-3 on Caco-2 cells proliferation
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