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Extraction of Cuttlebone polysaccharides and purification of their active component CPS-1

WEI Jiang-zhou' , ZHANG Jian-peng', LIU Jun-hua', WANG Shun-chun®*, FENG Wei-hua'* , JIAO Bing-hua'* (1. Depart-
ment of Biochemistry and Molecular Biology, College of Basic Medical Sciences, Second Military Medical University, Shanghai
200433, China; 2. Institute of T. C. M, Shanghai University of Traditional Chinese Medicine, Shanghai 201203)
[ABSTRACT] Objective: To extract the active polysaccharides from traditional Chinese herb-cuttlebone and to purify cuttlebone
polysacchride salts 1(CPS-1), an active component of crude polysaccharides, so as to obtain refined natural active polysaccha-
rides. Methods: Hot-water extraction method was optimized by orthogonal designing and was used to extract crude polysaccha-
rides from cuttlebone. The total sugar contents of crude polysaccharides were determined. DEAE Sepharose F. F column and
Sepharose CL-6B column were applied to separate CPS-1 from the crude polysaccharides. The active components were deter-
mined by animal experiments and Sephacryl S-300 column was used for further purification of CPS-1. HPLC was used to deter-
mine the purity of refined CPS-1 and the molecular weight of CPS-1 was determined by polysaccharides standard curve. Results:
Crude polysaccharides were successfully extracted from cuttlebone. After purification with DEAE Sepharose F. F column, Seph-
arose CL-6B column and Sephacryl S-300 column and activity study, refined CPS-1 with average molecular weight (1X10%) was
obtained,and the sugar content reached 93. 6% . Conclusion; Different extraction conditions have different extraction results for
crude polysaccharides and different separation materials can separate the mixed polysaccharides by their molecular weights or
charge characteristics. CPS-1 is a natural active polysaccharide extracted from cuttlebone.
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Influence of extraction condition for cuttlebone crude polysaccharide on sugar contents

Grinding time Extract time

Extract temperature Solvent volume

Sugar content Protein content

No. (t/min) /b (T/°C) V/mD) %) %)
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8 A; B2 C Ds 86. 27 2.4

9 As B; C, Dy 89.03 5.9
Sugar content R1 190 207 202 218

R2 196 200 199 185

R3 225 204 210 208

R 12 2 4 11
Protein content R1 13 16 11 16

R2 15 12 15 15

R3 15 15 17 13

R 1 2 2 1
1.3 SRR 5 4R shdl fHy £k Wi B 4% 22 Wl AL
131 B kBFREEEN RBEEZEH 133 B KB TFREEEN HRuEEN s

a1 g A ZEI K 5 ml %, 80°C /K W In #4745 i 30
min. 2.0, ANEP A ZE#H K 5 ml, 80°C /K i
HEMR 30 min, AR LT . I DEAE Sepharose
F.F H: KRR A 2518 7K . 0. 5 mol/L & 1k &l % W 1k
it 5 19 Bl 98 0 e B ST B R T A 2 v ARG T % IO YL
ZRE T, o ) UE Rl 22 MR AR R R il 2 i 4 4%
Z WEAR AL B R R A L KB T 48h L, R R T
.

1.3.2 AFHmAEEN 50K BEER 4 3h e
300 N T 2R OK B AT Sephacryl S-300 -
T AL 2R IRK BRI . 3l o Wi AR AN B R I A TR
TR DR JE VR 22 W L 22 R G i e AR R

Sephacryl S-300, it A J& 9 & 4 —, 4k 2L I Sepha-
rose CL-6B A1, [ 3l &840 AR ASOBCEE 28 193 i 2 12 K
6 JE V8 22 0 kL 22 T I it L AR 0 R Ittt £k
WCAE 2 Z WAL, T BT ARG S 20 .

1.4 CPS-14#2arm e a0t skie &
WAL, 2 PR A v A 4 W T A ) R Y S L A
R T B I L €0 925 R 22 o b o iR 2k

1.5 CPS-1 %% %% CPW-2 #= CPS-1 #4482+ 5 F
JREm s O HPLC 3k CPS-1 /Y 4l & it
BRMEARXY 4> F B, ¥ CPS-1 Al Dextran T &5
P A KT 43 J5 A A SR OBE TC I B 2 mg/ml W
0.45 pm AL IR B 08, & . WS bR 2



S5 130 BRUTUN S U A 0 AY SR I B R P2 43 CPS-1 Y 24l

19 -

T 0 22 S VAR T R L U R B B D, o 280 AH
o3 4 1. KS-805, KS-804 & Bk #:; Wi 30 . /K
VWD K I 2% K5 3 4K 4 254 nm; 7n 22 K il 2
(RID) A I b 3 B . 40°C 5 43 B B (8] . 50 min; i FF
H.25 pl,

4

2 #5 R

2.1 BRSO RIG B A B K KA

IEA SR AE R L2 1, MRS A 22 25 R kAT o ge it
G3HT 50 R 09 PR KON A>D>C>B,
RR3 AR B [] A TR FR R 2 e 4 A K, P S g 4

ISA
5

Das7

S 2 ZWE 1 B AR SR IR AR M 5 min, B 50 ¢
VIR B AN 200 ml ZEIE /K .80 CHEHL 6 h, F 4k,
FARIEAFRAEAT /M7, e A A B 13 fe pE 2 B 2%
. ¥ bR SR ECZBE A 20 2%,

2.2 EIEINAL S AR MG s AL I YO 2 B 4 0
DEAE Sepharose F. F A J5 . 53 21| 7K P& 43 F1 465 U 56
. Vel an & 1, KPEH 0 & it Sephacryl S-
300 JEdk— A4l fk 7 4 4 A9 HPLC ¥k i il 28 0L
Kl 2, st 2 et 2, JATA LLE L K B3 4
2234 Sephacryl S-300 2 Hrf5 . ol LY 4E 2] 2 4>
W, 4358 CPW-1 Fil CPW-2,

0.5 mol/L. NaCl

B 1
Fig 1

36

Tube No.

S IZ 44 4E % #5422 DEAE Sepharose F. F i K A% 9 5 B i 2
Crude cuttlebone polysaccharide elution curve by DEAE Sepharose F. F

& 2

10.0

12.5 15.0 17.5 20,0

lime (#/min)

7K &R 4> 22 Sephacryl S-300 i H A 4 #9 HPLC % B B 2%

Fig 2 HPLC elution curve of outflow of water-eluted components with Sephacryl S-300 column elution
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Fig 3 HPLC elution curve of outflow of salt-eluted components with Sephacryl S-300 column
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Fig 4 HPLC elution curve of outflow of salt-eluted components with

Sephacryl S-300 column and Sepharose CL-6B column

B 05 2 BEAT T AR AL 2 Rl 5 SR IR S5 L N

S R E AL R OB AR il 2 R
CPS-1 M &M R ik 93. 6%, Wity — 28
CPS-1 #E47 HPLC JZ2 Hr . K 45 5 B — Xf FR i
% 2 05 2 3k 1 1 38 6 R U S R 43 1 1 BEL 78 958 i
AR 2 A ali kT 25, HPLC iy B — X FR i, [A
Wik A Z LR —4 5, WE 5, LA Dextran T
229 4 SR A ke L R A L A R T4 B CPS-
1 A CPW-2 BYAR X 43 Bt 4300l 2 1X10°F 1. 1X
10°,

KI5

A SO 5 ) T A R 22 W B BB 4 A4S B2 TR R
OB RS (], 452 RO (8], B BGH BE , 378500 R B 1 IE 52

MIARIE T %8 55 1Y 2 B3

TE 53 B3 Al Al 3ok B v, BRI Ay T R 22 0 b 5 A
R EER, R G EE, T AR ATEH DEAE
Sepharose F. F & i A X HGE47 01 25 19 0 85 . %k
OB A 55 B0 B Fac e R 4E 2% BOA Tl K ki 42
ZHEa T e A B AP /L A B KA R T,
£ 4 3R BAT 2R KA a] il 22088 O3 7 A R RT3 A G
FEPORBUR PR R WG . 0 H %A BE X €8 3 A AR 45 1Y
W BRE A P L 3 ok 35 B I 2% A T LUK 2 H oy T 5
RO B Ik, iR KR ER A W] A9 B Uk O 0 fi 6% 3k
BUARGF 9 2 B8R . X 220d DEAE #4521 89 3
20 43 AT E— 20 Sl A I 3 2 2 R X A T
AT, DT R O 0 B 3 FEL A A [ BEORL



S5 130 BRUTUN S U A 0 AY SR I B R P2 43 CPS-1 Y 24l « 21 -

R4 HPLC P& Hh e (09 £ B8 s 8], AR SE H AR X 43
FRmiu L RJF % T Sephacryl S-300 4 F i i+
FORLAN A B R B B8 T 22 # # ig 9 Sepharose CL-6B

HESFORE X R & 2 OB BEAT T B W OH A A
oy B AL B AR T 8 — 1 I R0 22 OB RS
CPS-1,

16.389

L] 5 10 15 20 25 30

Time (#/min)

5 GUEMH S 4 CPS-1 Y HPLC JERR h 2%
Fig 5 HPLC elution curve of cuttlebone polysaccharide CPS-1
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