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Study on extraction process optimization and bioactivity of Sinonovacula
constricta polysaccharides
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ABSTRACT: Objective To optimize the extraction process of Sinonovacula constricta polysaccharides (SCP), and
study its biological activity. Methods Response surface methodology was applied to optimize the extraction process
of SCP, the spectral analysis and monosaccharide compositions of SCP were analyzed by infrared spectrum scanning
and high performance liquid chromatography, and the structural compositions, antioxidant activities in vitro of SCP
were studied. Results The optimum technological conditions for extracting polysaccharides from Sinonovacula
constricta were as follows: Extraction temperature 80 °C, solid-liquid ratio 1:2 (g/mL), extraction time 3 h, under
these conditions, the yield of polysaccharide was 0.976%. The molecular weight of the polysaccharide was about 480
kD, the monosaccharide composition analysis was composed of glucose, and the sugar ring configuration was pyran
type. The results of antioxidant test in vitro showed that the antioxidant activities of SCP were good, and its free
radical scavenging abilities had obvious dose-response relationship with the concentration of polysaccharides.
Conclusion The extraction process of Sinonovacula constricta polysaccharides is optimized, the structural
compositions and antioxidant activities of Sinonovacula constricta polysaccharides are preliminarily analyzed, and
this experimental results can provide a theoretical basis for the intensive processing and product development of
Sinonovacula constricta.
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Table 1 Response surface methodology factor level table
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Fig.1 Effects of different factors on the yields of SCP
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Table 2 Experimental results for response surface methodology

3N BRI A R . R 3 AT, BOAY X AW B EHE L C 12 Y ZHk
R EI9(P<0.0001), 2B P{H M 0.5436 KT 0.05, R WS WESC (gml)  MEM A%
%, X ULBIRBOR IR LA TR IE AL . R 0.9970 FoR ! ! 0 ! 0.460
RUXT AT S B BC A 99.7%, BIA BEARLTF, AT LIA) 2 -1 1 0 0.257
FRIZ 1A Jy A8 AR i 0 S o T 5 B A% 4 o 4 ¢ 22 A 3 1 0 -1 0.498
R PR [ )5 )5 R R P E, 2R BUSR 4 0 1 | 0.301
M —IRIM A, ZRI(A*, B>, COYFISEILIN AB % 213 % 5 | O 0 0.187
5 I R B 25, —RIBL B Xt Z MR R 0 R BN 6 1 0 { 0.623
BEKFE, M—RIW C, LHI(AC, BOWFERA BE . ; o o o 0961
R R XT 2 W52 05 2 RIF R AGREUR E)>BOR
W E)> CAR U fA)) . ’ ° - : 0-365
222 wE@BRSEHABIT ’ . . 0 0523
A5 4 ) T UL 2 RS 725 k22 6 48 4 T ) 85 10 ! ! 0 0314
TLEE, A 50 2 0 25 5 2 2 e 25 7l 0 7 Bk ] 9 58 A 1 0 0 0 0935
B2, T B R ) S5 v 4 TR D) 22 7 1 e ) A5 o ] 719 52 B A 12 0 ! ! 0.308
A 250 2~4 Hr iy 3 A 7 il T AR 38 S il N 0 0 B 0.936
X AR N B (V) A fi s L, T W A T A £ 8 B 14 0 0 0 0.902
Wi, FROAPAS A28 AR R R, S =z il T A i Ast 15 0 1 -1 0.295
FEOT22, TR R RN EAERBMN . BIE 2 AT, 16 -1 0 -1 0.555
PRI B 55 R0 L 22 ) (28 BAE RO B2 17 0 0 0 0.923
3 MWMEEREHEESH
Table 3 Variance analysis of response surface test
g3 SEJ R A B ¥y F P
FiY 1.25 9 0.14 260.04 <0.0001""
A-$EIURE/°C 0.031 1 0.031 58.22 0.0001"
B-FHE It (g/mL) 5.100E-003 1 5.100E-003 9.54 0.0176
C-HEIUF ] /h 1.431E-003 1 1.431E-003 2.68 0.1458
AB 0.039 1 0.039 72.22 <0.0001"
AC 2.809E-003 1 2.809E-003 5.25 0.0556
BC 6.502E-004 1 6.502E-004 1.22 0.3066
A? 0.17 1 0.17 312.51 <0.0001"
B’ 0.73 1 0.73 1362.58 <0.0001"
c 0.17 1 0.17 321.99 <0.0001"
B2 3.742E-003 7 5.346E-004
E 1.433E-003 3 4.778E-004 0.83 0.5436
gl 2.309E-003 4 5.773E-004
BEE 1.25 16
R? 0.9970

T "2 R B (P<0.05); T 22 el B3 (P<0.01),



1622 FEN T T K= H13 %

ZHEE%

0.50
5 | <
= 0.00 ¢ 3
¥ o
z &
& R
-0.50
L>>1.00
-1.00 :
-1.00 —0.50 0.00 0.50 1.00 0.00 ) 0.00
4: U °C BFRRH(L)  —0.507 2 72050 1 4oy e e
P 2 SRIBGHLE 5 AH A2 EL A P Ay o v, T R 45 2 2 1)
Fig.2 Response surface and contour map of the interaction between extraction temperature and solid-liquid ratio
100 ZHFE %
0.50
= °
E 0.00 ﬁf
&
-0.50
> 1.00
-1.00 : 0.00
-1.00 -0.50 0.00 0.50 1.00 C: #H /A —0.50 i -0.50 .
A RTOEE/°C —1.00-1.00  A: #EEUREE,C
[l 3 SRIBGH 5 H S 1] 5 T FH 4 o o TR 1 468 85 2 ¢
Fig.3 Response surface and contour map of the interaction between extraction temperature and time
JE sk 7o
100 ZHRE%
1.0
0.50 08
< 0.6
"% %04,
£ 0.00 &
ﬂ% K 0.2
T 0
-0.50
1.00° 1,00

0:00 e
) ' ~0.50 0.50
C: $2 BT E] /b B: B E(g/mL)

B
-1.00 —0.50 0.00 0.50 1.00 ~1.00-1.00

B: Bt (g/mL)

Pl 4 ORI B IR [R) 52 AR T Ay o . TAT 55 i £ 14

Fig.4 Response surface and contour map of the interaction between solid-liquid ratio and extraction time



555 E W, & 4R ZBHEECT A M AR E RS 1623
223 BiES#AL ZHELT MR %, 1635 cm ' Ab YIRS I4 2 C=0 P45 IR 5

A 3o R e 1 T O R, A5 AR ECT 2 Rl A i A
RO E 78.27 °C, BHR L 1:1.95 (g/mL). 3R] 3.05 h,
AR AN 0.978%. 5 JEFI SR AT HAEE, ARG
[ 80 °C. BRE L 1:2 (g/mL). $EHUHE] 3 h, FESLARPF T AT
3 WOPATIREE, BAFRIGSS R R4 RN 0.976%,
SRS UM AT IR 22 R 0.002%, FEECTZR17.

25 [ SR VG DU 4 5% 22 A i v o B 1 O R R
B0 R 28.6%F1 48.61%,

SRNF S HE MR T

Bk S AESFTEME
Gl ZHE o ke 25 SR AR 5 B, TR,
%% Z A T2 480 kD, FMAH N R4 T2 50,
232 4A¥E B MR MELL AT

LKA T AT A A = A T, W] LAAS B
PEALS SRR 2 L, G Az KR . AT fb sk
WA LA, IRIGZERUNE 6 PR, il 5 HuhsiE
TR T G RT L, 4RI S PR o R A . 2Rk
WFSE T AL M A SRR AR, & B A ot M B A
233 AF Rt T LR ESAT

iM% Z RIS E AN 7 s, LA R

2.3
2.3.1

Wi, 2973 F1 1380 em ' ARSI Sk -CHL A 45 41 2 A as
FIR S, 3294 em ! Ah AW ICIA Sk -OH 4 B4 i 46 4% 11 %
W, 1047, 1088 F1 1219 cm™ Ab¥ A WRI, B B FR Iy 1Y
NI, 935 em" A A MR AL S Sy D-RHE I R ) o 246 % 291
W, HAE 882 cm ' AbA MR, HEWHZZHEA o-D-IH R
bk, IR E A Rt 5 X% B E P s 45—

651
6.0
55F
=
= 5.0
1
4.5
[\J[_,
R 40 Y=-0.2441X+8.7009
7?=0.997
35¢F
30 1 1 1 1 J
10 12 14 16 18 20
£ B3 B 8] /min

TE: O TR g, A HAREE ZHIE b .
K5 WsSCRoR (kI E Gt 20 0> it
Fig.5 Determination of molecular weight of SCP by high
performance liquid chromatography

1 7
a b )
9 I
4 5 ﬁ
w| |p Ll 5ol B
| I
= n I bl =
B I | 2 |
= | \ ; ‘\ \ = K
| op 10 I
| |d| / } \ / \ i fi \
MU |
— e~ k'”*—- L () 1 v “\' ‘1 —J \1 /. N \‘\4-—-— —— Sy S
15,0 175 200 225 250 275 300 325 350 150 175 200 225 250 275 300 325 350
£ B4 B ) /min {5 B3 B ] /min

Hra H 1~10 1RGO H b

SLAEINE . BURHE . WAL . CEFLARERR . R IUNE . WA, CRILRE. ARWE. A derE.

Pl 6 BORER () 0445 45 22 4 (b) B4 RN oS80T (3
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