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PRS0, LA VAR TR 2K % B 36 AR S, RO e R 4. TR AW T 3 AT
I3 B S AC RS S AL AR P B IS B TS O, WA R AL S AL IS 1, R S
ZREX R IR R RE LA B RE IR, SREW, RAFIEOS, LA %
B 3 R B B SR AL B O, PO BB I D AR AL BRSSO, R T BB, b,
AL RERA IR X AN R BB, JFA TR R HAUEM LR RE S,

XKl  REEHE BEXAMNTF BEMREEH BEAYBAEEH B HEE
bl

SRS S945.1

EE*@%ﬂr%ﬁ%?ﬁm}%%%li&%ﬁ%miﬁ%Eﬁﬁtﬁﬁ?ﬁaf’ﬂﬁ%%mzﬂrﬁﬁz
—, RAXMKABEH LR IBRERERK ARKEAFR FESHEBREESMAY.
HEERER I HT T ATES, HTF 1994—1995 EEZH BT T ATHER.
EFREAXMFRBMENYT K, HPRARMH R BEE. RIVRAT S, Eau@l
o — b2z 3 M G 2 A JE AR AT AT, I E i R T B B R R R e R
L4k B A8 6B 3 T 3% B B I8 B B9 B B9 (Bland, 1982; % 28, 1990; T H%,1994), HE X
B XA MU ZTIRABFFRR W RE ., AR 55 20 0 5 3 A 3T IR 2 Sh BRI BT 5%
ZR, USRI E B0 5 B 38 A 0 IR P00 Bl s RE S MO 6 4.
1 #Rl5HE
1.1 SKIEHE

B9 35 B X T (Penaeus  vannamei Boone, 1931)F 1995 4E 6 A 2 HEUT B i K = H
KNTISHFE &, 4 100 B, M4 3—dem, 3T v ER 2B B 50 0K ik PVC
JKIEHL (100cm X 150cm X 100cm) P, &K, KIBEBENEHM LB NG E 22—28T,
HhER 32, BREKFK, BRBUKELE 1/3—1 /2, BURTINSRZELE (IPS) M EER,

* BXBEITRIBH BT H, PD B6-6-35. XiE, &, HAET 196248118, 8+, BIBFR A, Fax:0086-0532-2870882
1) SKERAL, 1994, B X F IR SR E = HRTEH . 1—26
R B 3. 1995-12-25, W AE B0/ H 31 1997-12-20
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BREWPHIK, FESA 18 BEK 6—Tecm W EAXMIFBA 2 MEKEJE PVCH A
(H %% 90cm, & 100cm), 1 N PVCHIAEELIRA, 575 1 3t A, TRAM AL R 18
B /. BRI FRET, 2 58 4 o AR R ER i IPS.
1.2 ALASIR

£ 10d BURE— IR, 42 3 K. B URIE BB I A M RE 36 B XTHF 2—5 BB, &5 3k R Ah5E, #F
H, A 3SMEEEM 0.1 mol / L WBERHAEZIME (pH = 6.4), T 4C WK+ # & oh,
fRIRAT %, B0 (5000 r / min, Smin), ¥ EEBRATHEEE /1 (U) . Ll E N (U) MEE
Ak 4 5 AL B (SOD) & J7 09 72 . 8 PO YK HUARR S5 1 | B % vb b b R BBURE R 25 Y o 4T, DA sk
G AR LIRS R, AR ERBA ST R T UMIRE, AR TER
BB, :
1.3 Em

F4E 9 A 21 HHE 8 F#H A B 6—8cm B XTUF, IR E [ “1.27, {HE £ B A UFH E
K16 B /., HLIHRAR, JUESEBEEREK. B S SEE MR i 5 BUIL, K &
& T Eppendorf & FZEKFE (4T ) Wid &, A i 8 L T By AL BS IS I AE
1.4 BEFh

KIBATH (E.coli) B XM, B S\ ¥R HE, A LB IFARET 37C B ARE
K%,
1.5 mEERANZE

3 F Boman(1974) & Hultmark(1980) % A (M —3CER¥ 5| B EESE, 1994) W iik. A
0.1 mol / L HIBEBRBEL BB vh iR (pH = 6.4) , MBI AR} H k45 K B FF 78 Uk 7 1E I 4 7 BC AL
—EWE MBI (0D, = 0.3—0.5), B 3ml X BR T EE N E KB, BA S0ulllA
513 BB WRAT, W 570nm B KA MR T EE (4,), REHRKBEBA 37CRKEF
30min, B 5 SL BB F 9K A 10min 28 18 R, W 52 B2 5 B9 EE 570nm KK AR K 6
EHE). HEEN(U)ITERLEES (1994).

A,- 4
A

U, =

FHEBRTI, BEAULARSR LERCOA T, T 570nm AW 6% EE, URE 4,
AfH.
1.6 BERANE

PAYABE SR B (M. Iysoleikticus) T4 (B LR K 2E3R48E) MY, #% Hultmark % A (8%
3B EFE, 1994) M 4%, BEY A 0.1 mol / L BRSSP (pH = 6.4) FLHR—E#
EH BB (OD,,, = 0.3), B 3ml ZBRE Sopl SR LERT AEFRS, WkHEE
JE1H (4,) 5 BT 37C/KBRIE 30min, B 5 3L BV B T 7K 5 10min 18R FZ, W 570nm
YRR OEEEM (), FEFBE A (U)HE TR (EFE, 1994)iHE:

A,- A

U = P,

RIE 4, AW F HIF 157,
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1.7 B Y{LER (SOD)E HRE

HHBEES (1991)" BB AEEZB B BIEHIT,
1.7.1 #FE=F A |AF RN E B 50mmol / L #BEER 48 ££ 22 1P (pH = 8.0)4.5ml,
1 50mmol / L #ERE = 10ul, BE#A, 7E 325nm I K T &M 30s WOEHE—IK, B3R
EX B A EAERES OD 0.07 / min £ A, )
1.7.2 HBEE Y B LEE (SOD) & 1 I & WEHERDTL, REEMAZEERE=
BT INA —E B RF AR, WBH SODHEAETAHE.

0.07 ~ Ay /min .
X %
gy 0.07 Gk o BB AR 3K
RIS J) = 0% X RELBBIR X g

BEFR BB, B4 HMEERZH B RIALEREE 50% KRN — G N840
1.8 BER{LER (PO)EHAIME

BA L~dopa (Sigma) NJEH, 8 Ashida (1971)# 5 B:3#47. 44 0.1mol / L B ER #7
K (pH = 6.0) 3ml% 5 0.01 mol / L #J L-dopa 100pliE5T, A 10015 U 1ML 7 , 1R
53, F 490nm K T, B 2min LBOLE FE M. U oD, o R EER, UKBEHFTE
538 OD,, 10 0.001 Sy —/NBEWE 7 B0, A Bk I v o L R A T8, R 2 L D
H, F 490nm Zb30H 6% B E, DU IE AR RO 3 B (L.
2 #R

TR RFH, RANFENGE2H 9 A 17 BREHIEE N TRAMK T HEA),
LA LR 2 ST IR B B ALEEIE . BEAY S AREEE T AR BEAMGIEE AR T
HAM, LE 1K 2.

£1 1PS M EEAIFPOFSODE A (units) £ A

Tab.l Effect of IPS on the phenoloxidase and superoxide dismutase activities of P.vannamei

B (A-H) 10-01 10-21 08-28 09-07 09-17
pa Y] PO 27 2 SOD 198.58 223.41 258.16
pug:iil 18 12 196.43 49.65 124.12

F2 IPSHEEAXMEEREA (V) AEREN(U)HER

Tab.2 Effect of immunopoly saccharide on bacteriolytic and antibaterial activities of P.vannamei

H#(H-H) 08-28 09-07 09-17 08-28 09-07 09-17
it K | oR | K | P | X | R KK | AR KR | R KK | R
A U, 03240314 |0.335|0.305| 0308 | 0317 U, [0.412]|0.410|0.3540.345 [ 0.415 | 0.412
A 0.226 | 0.228 | 0.263 | 0.243 | 0.241 | 0.286 0.388 | 0.400 | 0.292 | 0.280 | 0.324 | 0.392
U, 0.434 | 0.377 | 0.274 | 0.255 | 0.278 | 0.108 0.296 | 0.158 | 0.470 | 0.481 | 0.530 | 0.226

3 WiR5EE
3.1 IPSHBRBREEN. AEENHRIW
MNFE2HATUES, SRBAENEERPLRANBEENYE T3 RAR, 85—,

1) BEE, 191, EPF5EYHEHRRE, 18(2): 163
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SRERAHEE. HATUESR, B KL KB ELSRD, TRAWTETE /1T
BTt RAR, B KBS RITRAMET RA, LEED, R 2B RBEENE
EiEN, TRABRH T RA, HHEZRBETEREA B EW, W H X RBEAHIFE
B (CERARE 3 & TBARE 2 KIFLT 515 BT HEECEE) . #f LRSS T 6k
RBAENMED TR, B TEEKEA R, fEFRAEXT IPS & /E A 72 i (8] i 28 AL A A b At
EW. . BUETE SR AS LI AT BE 32 B e AR FUR LA K R R

EF UMMk EREE. AEE NN BEFNE, A XEE AR (EFS,1994), EHE
FEARELPSHNEERAEEEEH. REAFRETRNER, A 0ZEZETERN
— P AR R R B, R AR ARG R R S RE . AR — U,
xif $F S BE B 9T FR , S0 RE 2 W B o P D 9 T I B IR R RE— N B ST
3.2 IPS M@ AXIRE E WL EiE N AER

MEFI1ITUEL, B KB ER TR ABEMY SIS Y EES T EA
B, HE—KBEER HEEJFAEE. BEMYEABREEENRENEZ — &
HHRERE BEYSFRGTEA o EENER, BRTEE0 B 582459 At i
By R AT A, EERNTIR AN, B ALY B0 5 AWK g K F 8 U %
(A, 1997). AR P LRANBE Y B ALEETE S ELKIFH 10d B 53 AR T
FEEH, WA TRAMB AT BR RAEAYEEER T RAR, Wk
BT IPS Xt 3 R AL A AR 4B Ak 4 5 Ak B 0 A R A T 1 T A O B B, BB SE R e B
M KT, TR KERRE R TREEAYEBABE . YRAXEEHEN.
IPS xif 3 SR AL 44 A8 A0 0 165 AL B 5 P 10 B i B LV R ML R b AT R B IR A TAE.
3.3 IPS XM LERTE NRIIER

MBRBENESER E DTUEL, TRAMIFH B EBENHEER T RA
B, XTEEZHYBHELBRROTR, TEEHERKEFE", FE2EAN BE
AL B DARE R R AF A T 5o sh iy 48 R AR, 4802E W AR 5 R D8 L 40 o 2% g R i B It
WEFHFFHERABTEE, ©5 M40 RAF . S, DA bk 5L 75 v s 31
YREIR A % (551 8 EF%,1994). IPS 2 B KAWL 0 X7 M B O AR B &
Yy, AL RS WA R T A AREFR SN EE. XBRSERRY, EFXHELT
B 35 9 X HF L7 R IR AR B B AL TE L X 5 £ (1994) o o B % 4 i ol B A — B,
EER G RINERKN IPS 5, SMBHEHSTERS.

2 % X &
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THE EFFECT OF IMMUNOPOLYSACCHARIDE
AS A FOOD ADDITIVE ON THE PENAEID
SHRIMP, PENAEUS VANNAMEI

LIU Heng, LI Guang — you
(Insititute of Oceanology, The Chinese Academy of Sciences, Qingdao, 266071)

Abstract Immunopolysaccharide (IPS), a product extracted from sea algae, with the characteristics
similar to those of microbial polysaccharides, was used as a food additive to test its effectiveness of
antidisease. Around 100 juvenile Penaeus vannamei with a body length of 3—4cm were collected
from the Shrimp Hatchery of Weihai Aquaculture Company on June 2, 1995, and were then nursed
in 4 PVC tanks (100cm X 150cm X 100cm) in the Aquarium of the Institute of Oceanology, The
Chinese Academy of Sciences. Water temperature was kept at 22—28C, salinity 32. The water was
aerated, and changed twice a day (1/ 3—1/ 2 volume of water was renewed each time). No IPS
was added in the food during nursery periods.

After nursery, P.vannamei with a body length of 6—7cm were shifted to two PVC tanks of the
same size (diameter 90cm, height 100cm, one for control, the other for test group, stocking density
18 pieces / tank) on August 18, 1995, when experiments of superoxide dismutase (SOD) activity,
bacteriolytic (U;) and antibacterial (U, ) activities began. The controlled group was fed with food
without IPS, while the test group was fed with IPS. The maintenance of shrimps was the same as
the nursery period.

Experiment of phenoloxidase (PO) test was designed as the same as those of SOD, U, and U,
test except that, for the stocking density of 16 pieces / tank, only two consecutive samples were
taken because of insufficent number of shrimps. Shrimp samples with a body length of 6—8cm were
collected from October 1, 1995.

Blood samples were collected from the hearts of 4—5 shrimps to measure PO activities for P.
vannamei. Two consecutive blood samples (each sample consisted of controlled and test groups) were
collected in an 20 day's interval and the blood serum was prepared at 4C to measure their PO
activities using a Spectrometer~751. Muscle samples were taken from 2—35 shrimps in 10 day’ s
intervals to measure SOD activity, U, activity to Micrococcus lysoleikticus and U, activity to
Escherichia coli of P.vannamei. Three consecutive muscle samples (each consisted of controlled and
test groups) were collected and the supertant of muscle homogenate was prepared by centrifugation at

4C to measure their PO, U, and U, activities using the Spectrometer—751.
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The results show that PO, SOD, U, and most U, activities of P.vannamei of the test groups are
generally higher tnan those of the controlled groups, indicating the effectiveness of IPS in enhancing
PO, U,, U, and SOD activities of P.vannamei, leading to an increase in the immunological and
anti — oxidation activities (Tab.1 and Tab.2). Further studies are needed to identify the mechanism of
IPS in antidisease effect and the relationships among SOD, PO, U, and U, activities.

Key words Immunopolysaccharide Penaeus vannamei Phenoloxidase activity Superoxide
dismutase activity Bacteriolytic and Antibacterial activities
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