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Effects of mannuronate polysaccharide on enzymes
of Penaeus chinensis related with immune and hemolysis

LIU Yan, JIANG Xiao-lu, LU Qing, GUAN Hua-shi
( Fisheries College, Ocean University of Qingdao , Qingdao 266003, China)

Abstract: Acid phosphatase (ACP), alkaline phosphatase (ALP) and peroxidase were found in the serum, meat
and hepatopancreas extract of Penaeus chinensis. The activities of ACP and ALP in the hepatopancreas were highest
among the serum, meat and hepatopancreas. After Penaeus chinensis were stimulated by injection with 1. 0%
polymannuronic acids, the activities of bacteriolysis and hemolysis in the serum increased, meat and the activities of
ACP and ALP in the hepatopancreas enhanced obviously. ACP activity increased from 3.21(U*100mL~!)of control
group to 9.69(U-100mL ") and ALP activity increased from 4.09(U*+100mL"") to 13.2(U+-100mL"') after 72
hours. However, the activities of these two enzymes in the serum and meat extract remained stable. The activities of
POD in serum, and hepatopancreas changed little. So mannuronate polysaccharide could strengthen the
immunological competence of Penaeus chinensis, and possessed some developmental value in aquatic culture.
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1.1.1 KA
BHEK N 6~ Tom HEREFHPEXIF, hF B S FEHIRA,
1.1.2 84405
TEREBLLH, BT 4158 Alsever’ s TP ,4C KR ESEH,
1.1.3 XBAEM
F 5 & %k B ( Condida albicans )TEF 2F H 44 E L, % .
1.1.4 BHEBRKRSE
MESEERF¥ROPFEMITBERE, AEHEEKRHKRERS 1.0 R BRERZEE
# (annuronate polysaccharide, MP) , K & J5 % Fl
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BEBANME K /N B 3R P E WA, SR R SRR R AR B ST A T i, R R AT H R B REE
BHO.1mL- B, X IRA T M EE NI E A EEK, A 20 BX IR,
1.2.2 P4RMmFREER S &

E 24h,48h,72h BUAHETF 20 B, A O IR BUM B, B T B0 P, 7 4C,3500r - min~ ' B0 10min J5,
B L 5 98 B A 0oF K 1L 9 o
1.2.3  XFHRAFBEBRF0 AL S HR BN Y bl

B2 BXMUFHMABBRMBINA  RESTRKBTPIRX, MAXLEAEBE K, ERES
3] 0.1g-mL"!,4%C,3500r* min ' Z.C> 10min J5 , B 2 TTIE J5 3R 45 XF U 4 FF SR AR A0 UL P9 4 R 4R B
1.2.4 BEEHNE

B EB BR B AT R AR — a8 LI4g 100mL 11 W72 37°C 5 WAL A 60min, =4 1mg B}
F B A —AEE SR

BEBS R A 2 R B R — A1k 18, LI4G 100mL M 7E 37C 5 EWAE A 15min, 4 1mg B
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i B ALY B 3% 18 Worthington 3302 : POD 35 (UsmL ") = (Es;o x 3% 10)/(6.58 x0.1)

BHEBE AN E B2 KRB E MRS, BF TR SR EARTREREF 480, UL
BO,WEREK, FHO0. 1mol L 'WBEMREL B bk (pH=6.4) BB E Ay =0.303, B UEY WAL RR A
FEWEMT BEFEE(U-mL™") = (Ap - A)/A. (Ay HIRBETHIERIE, A HRBR)E R ERWIE),
1.2.5 EmFHAE

AR T Alsever’ s ¥ 1 A9 XS £1 41 Ja FH G B A 28 £ /K U6 R 300K U B i AR 3% M40 4 B Bl (B R
FRHRE) . B 2.5mL 4R EBMA 0. 1mL M &, ¥ AR 0. 1mL B4 /KR M F,37CHRIE
30min, 37 B 7K ¥4 , 3000r* min ~ ' B> Smin, b ¥ F 540nm Ab 8 6 BE , B0 0 B 21 0 L AT
BRI MG, %1 %E & B (bomolysin concentration) 327~ 25 : BT il OD B x 30( gl S BEE) .
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VL, h R EIBRE. NESVAA ACP B§EHE S X BRAMIE(R 1),
2.3.2 XEiERsERRIER

o [ % 8RB LT UL B BF AR B P 2 LA W B RS , B LTS X =R A R P o S R
Be B R A AL, BVAE PR R oh 08 v B 0 , UL IR AN i 7 P TS MR A, X 5 R S AR N ALP 2 7 1R DL
WEBMUZA . HIF2EHBEBREE TG, PR T ALP i& 18 B 155, 24h J5 BOBEE tE BN
2] 12.3U, X AR 3450 L ,48h [ MR BB H, X 13.6U; 72h 74 R 8w K -, T M 7 FALER P Y

ALP WA K,
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Tab.1 Effects of mannurcante polysaccharide Tab.2 Effects of mannuroante polysaccharide
on ACP activities of P. chinensis on ALP activities of P. chinensis
ACP 354 (U-100mL"") o ALP ¥4 (U 100mL ")
BUEE AR AL LRHF oAb 48h  T2h BB AL L5641 5 sah  48h  Toh
ik} BHBEERMEHE 0.37 0.48 0.56 i # EHBHRREH 0.50 0.60 0.63
poy:i] 0.37 0.25 0.49 X} B 0.36 0.42 0.45
i34 RHBEERLE 6.82 6.40 9.69 iig: RUBENREHE 123 13.6 13.2
pa:i] 3.52 3.53 3.21 o] 4.12 425 4.09
e EHEBRMEHK 0.3 0.28 031 A EHREREMEE 0.45 0.41 0.4
b g 0.27 0.26 0.25 pog: il 0.36 0.42 0.45
2.4 FHBHERERSHE S E IR E L ®3 RHBERERSWN-RERFERN
> y puR -id. Jegidnl 2]
VI B E YE A B Tab.3 Effects of mannuroante polysaccharide
on POD activities of P. chinensis
L L1 E2 it e eE R L —" —— P E R (U0
POD &ML A K, T B AR - POD 1% ¥ A BT R (K %h  48h  T2h
(% 3) iR EHBEERSE 0.760 0.608 0.314
xt R 0.740 0.577 0.32
3 it FHE  RHESERSE 0304 0.0 0.1
%t K 1.17 0.97 0.547
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