IR, KF &, & &

266003)

R iRE REPORTS

(TCA)

CRT A ZACB(TCA) BLIR &G F AL TR ¥R 7% 3 ( Sp irulina platensis) %4569 T

T HAUARBRE HEEeELEG 2

BB AR 3 AR £
% 8h 89 RAE K AT, P

EORESHA0.57T%

: Q539 :A

(Spirulinap latensis)

(Arthrospira platensis), ( Cyanophy

ta) , ( Cyanophy ceae) , (Oscillatoriales) ,
(Oscillatoriaceae) , s
B-
[1]
12] s
[3] s
[4~ 6]
9
[7=91 DNA
[10] [ 11~ 14]
b
Sevag ,
[15]
pH
2
50C

42 12007

LR AU, ERIUR pH 158 12 RIEH
FIEmE S A EH K BRIRER 3. 10%, BRE 25 H8L 9%,

FAGAR, BA E X FRET AT RIUR pH 18 4R

A 90°C B A2 ALET 1)

(TCA):

11000 3096( 2007) 04 0042 06

50C

[16]

[17]

, pH
1 M#BE FE
1.1 M4

( ), 95%
(TCA)
G 250,
: 2005 03 14; : 2005 06- 14
(198F), ,
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1.4 RIAMDIG ARy M2

1.2 3RAedk 5 4B0 4 RI Tr ik

100 g s 800 mL95% ,
;3 600 r/ min 20 min, 37C ;
112 , NaOH pH
10;80C 6 h; 3 600 r/min 30 min,
,  10% pH 7.0,
5% ,4C ; 3600 r/ min
20 min, 5% s 3 h;
3 600 r/min 20 min, 5 95 %
,4C ;3 600 r/ min 20 min,
1.3 ER Kt
pH
3 )
3 : pH 1,2,3 10,
11,12, 70, 80, 90 C,
4,6,8h 3 3 3 3
3 , Ly
(3 3 4 , 9
. Lo(3%) Lo(3') ABCD
4 , ABCD4
.9 (18] 7
pH 3
ABCD4 3,
A pH .B ,C
.D 1
1
Tab.1 The orthogonal table designed in the experiment
pH () (hy )
1 10 70 4 1
2 10 80 6 2
3 10 90 8 3
4 11 70 6 3
5 11 80 8 1
6 11 90 4 2
7 12 70 8 2
8 12 80 4 3
9 12 90 6 1

1.4.1
= ( —— ) X
100%
1.4.2 ( - 19
(40 me/1)
0,0.4,0.6,0.8,1.0,1.2,1.4,1.6, 1. 8 mL,
2.0 mL, 6% 1.0 mL
5.0 mL, 10 min, s 20 min
490 nm (A) (mg/ L)
, (A) ,
(
40 mg/ L , 1~9
, 9.0,9.4,10.8,11.0,11. 2,
9.0,8.8,9.1,9. 1 mg 1,2,6,7,8,9
200 mL 200 mL, 3,
4,5 250 mL
250 mL), 1. 6 mL, 10 mL
s 2.0 mL
6% 1.0 mL, ,
5.0mL, 10 min, 20
min 490 nm (A)
(%) =1A40
(mg/ L) x (1.25) x
(mL—T (mg) x 1 000] x
100%
1.4.3 ( G- 250
(201
(100 mg/L)0,0.2,0.4,0.6,0.8,1.0 mL,
1.0 mL, G- 250
5.0mlL, s 5 min 595 nm
(4) (mg/L) : (4)
( -
)., 0.6 mL, 10 mL
, 1.0 mL
G- 250 5.0 mL,
43
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, 5 min 595 nm (A) : 20,40, 60, 80, 100 mg/L, A sos
(%) = [A s :0. 216, 0. 338, 0. 466, 0. 611, 0. 762( 0)
(mg/L) x (1. 67) x 2
(mLY—T (mg) x 1000] x [ y=0.007 3x+0.032 9
08 1 R?=0.992 9
100% I =
2 HE
- : 8,
12,16, 20, 24, 28, 32, 36 mg/L, A o0
:0.094, 0. 129, 0.163,0.192,0. 239, 0. 269, 0.293,
0 1 1 1 1 1 il
0.331( 0 1 0 20 40 60 80 100 120
04r EBRERE /(mglL)
y=0.009x+0.014 9
R?=0.993 8 2 G 250
03 f Fig. 2 Standard curve of coomassie brilliant blue
o I G250 method
< 02t
L 1 ,1~9 9
0.1r 20 g s

0 ; ' ’ ! 0.74,0.24,0.32,0.60 g
0 10 20 30 40 . . -
RRERE/(malL) 2.1 RBRE H&EeEAED
2
1 - = %
Fig. 1 Standard curve of phenot sulfuric acid method
,1~ 9

G250

2
Tab. 2 The resuts of Asm,Ases, extraction rate, total carbohydrate contents and protein contents of samples

: 0. 46, 0. 66, 0. 90, 0. 30, 0. 52,

S

1 2 3 4 5 6 7 8 9
A 10 0.170 0.192 0. 182 0.203 0.219 0. 222 0. 256 0. 258 0. 265
A 55 0. 057 0. 056 0.051 0.048 0. 046 0. 044 0.039 0.036 0.035
(%) 2. 300 3. 300 4. 500 1. 500 2. 600 3.700 1. 200 1. 600 3. 000
(%) 47.870 52.335 53.401 59.375 63.275 63.920 73.579 74.206 76. 343
(%) 12.227 11.221 9. 566 7. 835 6.676 5.632 3.165 1.556 1. 055
2.2 RBRE HmiELEfga SEeym £ 2.006,0.234, . pH ’
PAS #)’T% b4
7] ‘o
pH 10, 90°C, 8h:
: ’ o
3 23.400, 4. 387, 1. 527, pH
3 , ,
pH 1. 434, pH 12, 90°C, 8h;
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3
Tab. 3 'The range analysis of extraction rate, total carbohydrate contents and protein con tent
pH (C) (h) () (%) (%) (%)
1 10 70 4 1 2.30 47.870 12.227
2 10 80 6 2 3.30 52.335 11.221
3 10 90 8 3 4.50 53.401 9. 566
4 11 70 6 3 1.50 59.375 7.835
5 11 80 8 1 2. 60 63.275 6. 676
6 11 90 4 2 3.70 63.920 5.632
7 12 70 8 2 1.20 73.579 3.165
8 12 80 4 3 1. 60 74. 206 1.556
9 12 90 6 1 3.00 76. 343 1. 055
la 3.367 1. 667 2.533 2.633
2a 2. 600 2.500 2. 600 2.733
3a 1.933 3.733 2.767 2.533
a 1.434 2. 066 0.234 0.200
1b 51.309 60. 275 61.999 62. 496
2b 62. 190 63.272 62. 684 63.278
3b 74.709 64. 662 63.526 62.435
b 23.400 4.387 1.527 0.843
le 11. 005 7.742 6.472 6. 653
2¢ 6.714 6.484 6.704 6. 673
3c 1.925 5.418 6. 469 6.319
¢ 9. 080 2.324 0.235 0.354
abec
. pH 4
9. 080, 2. 324,0. 235, pH Tah 4 The variance analysis of extraction rate
F
, | pH 3.087 2 51.4%0
pH 12, 0°7C,
6.487 2 108.117
8h,
0. 087 2 1. 450
2.3 RRE HSELEFED SRS E e
DHITER
:Fo.5(2,2)= 19.0, Fo. 01 (2,2)= 99.0
4 : 5 : pH
, pH , ,
F s
F 620. 425, 22. 749, 2. 647, pH

51.450, 108. 117, 1. 450, >

s ) ?

pH R ,
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5
Tab. 5 The variance analysis of total carbohydrate contents

F
pH  822.683 2 620. 425
30. 165 2 22.746
3.510 2 2. 647
1.33 2

Foos(2,2)= 19.0, Fo o1 (2,2)= 99. 0
6 : pH

522. 262, 34. 278,

0.460, pH , .

’

6

Tab. 6 The variance analysis of protein contents

F
pH  123.776 2 522.262
8. 124 2 34.278
0. 109 2 0. 460
0.24 2

SFos(2,2)= 19.0, Fo 1 (2,2)= 99.0

3 it#

8 h

pH 12 90C
; ,pH 10 90C
8 h
(1) pH 12,
90°C, 8h 3 ,
0. 63, 0. 62, 0. 60 g, (3.10%
0.1)% 3 8. 8 mg ,
200 mL 200 mL, ,
490 nm 595 nm 0.272,0.274,
0.275;0.034,0.034, 0. 034,
(81.79%0.7)%,0.57% (2)
pH 10, 90°C, 8 h 1
3 : 4.50%,
53.401%,9. 566%
,pbH 12 90°C 8 h
pH 10
80°C 6h, 1 2
46
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/

3.30%,
52.335%, 11.221%

’

) pH 12
90C ,
, 8h
s pH 12 90C
8h
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Study on the extraction technology of polysaccharides from
Spirulina p latensis ——the optimized TCA method by Orthogo
nal design
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( College of Marine Life Sciences, Ocean University of China, Qingdao 266003, China)

Received: Mar., 10, 2005
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Abstract: The extraction technology of polysaccharides from Spirulina platensis by removing protein with
TCA was studied in this article, the orthogonal design was em ployed to test the effects of the three factors ir
cluding pH of water, temperature of extraction and time of extraction on the extraction rate, total carbohydrate
contents and protein contents of polysaccharides from S. platensis and optimize the three factors. T he final re
sult indicated that the optimum pH of water, temperature and time of extraction were 12, 90C and 8h, under
this optimum condition the fractim of polysaccharide gained from S. platensis was a white pow der, the extrac
tion rate, the fraction of carbohydrate contents and fraction of protein contents were 3. 10%, 81.79% and

0.57% .

( A d: 1K 3 9T)
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