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The effect of Vc,beta-glucan and algae powder on growth,
survival rate and immune enzyme activities
of Penaeus chinensis juvenile

SONG Li-ping', HUANG Xu-xiong', ZHOU Hong-gi', LIU Xing-guo’
(1. College of Aqua-life Science and Technology , Shanghai Fishertes University , Shanghai 200090, China;
2. Fishery Machinery and Instrument Research Institute of Chinese Academy of Fishery Sciences , Shanghai 200092, China)

Abstract: Penaeus chinensis juvenile were fed on basal diets supplemented with different levels Ve (0,0.015%,
0.030% ,0.045% ,0.060% ) , beta-glucan (0,0.050% ,0.075% ,0.100% )and algae powder(0,2% ,5% ,7%
Yor 40 days respectively. The shrimp fed on basal diet were regarded as control . Each group was treated with
triplicate. Growth, survival rate and activities of acid phosphates(ACP), catalase (CAT), superoxidase(SOD) and
lysozyme ( LSZ) were measured. The relative body length gain and CAT activity of 0. 030% Ve group were
significantly higher than those of the control( P < 0.05) . The activities of ACP and CAT of 0.045% Vc group were
enhanced( P < 0.05) . The activities of SOD were not affected by Vc supplement( P < 0.05) . The LSZ activities of
0.015% Vc group were significantly increased ( P < 0.01). The relative body length gain and SOD activity of
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0.075% beta-glucan group were significantly higher than those of the control( P < 0.05). The relative body length
and weight gain of 7% algae powder group were significantly increased( P < 0.01) , but the activity of ACP and 1.5Z
of the group was decreased (P <0.05). The activities of CAT of 5% algae powder were enhanced( P <0.05).

Key words: Penaeus chinensis ; Vitamin C; beta-glucan ; algae powder; immune enzyme

o [E] X HF ( Penaeus chinensis ) &= F E FFA Y 45 H S sh W, i T30 JUR SR 48 2 AT, B R Rl i
BRI . Ve I B- M RBERK ™ sy BAT I 15 0Y S B /-6 SO PR A i sl e A oK =4
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1.1 R EE4hF

tEXTERER R R A LA H B BB Y. RPN S AENE Bt E 20 d, 8 KEEME 4 1%,
4354 6:00,12:00,18:00,24:00. Ve ZHF1 - R A A KR IFRI LR ATE N 0.065 £0.010 g, ¥] 4R
RN 1.83£0. 11 em; B K IXIE AT AT 0.100 £ 0.009 g, MIHEHAK A 2.42+0.19 em.
1.2 AR

BER ACRE Ve, REAEZFUYHEE M) WAL ERE), Ve A =F " Ve(LAPP,
T 30% ), B- R BB K B LK R EEFR SR E Rl R B etk A thasin
0.03% Ve. Ve 4R350 iR RHE H L0 K A 20 5750 0.0.015% ,0.030% ,0.045% ,0.060% KI5 5L
Veo B-HIRBH IR A RHE R AR B sh 431781 0.0.050% .0.075% 0. 100%3- 3 M . il 5%
Tl AR TR B HR AR BN 0.2% (5% 7% #e b (FRUE M BL B 5 B SF Re iRl e ) o 78 SRt ARDRl R i A
[ 3 M pe s R m , B Kok 5 R Rl ERHE A 5, AU TR ERHR 1.5 mm
FH AR, BT RS 2 B TRlkif2 40 B .20 H 1.5 mm BIBURLIARNE . LAZEREARR A Xf BR 4, %) PR
A& RBAR AL E 3PN ELE, FHRE RS FRARIE 1.

R 1 KBEAMERAISH

Tab.1 Proximate analysis of the experimental diets %
EHH
Ve R 3R R ST T 2% 5% 7%
Koy 7.52 7.76 7.54 7.44 7.49
LitkEAS 48.00 416 44.90 45.49 45.84
LR 7 8.85 7.85 7.89 7.94 7.98
K Sr 13.25 12.18 12.46 12.87 12.96

1.3 fFREH

RRTEIRZ N B W RS S mx 6 mx2 m) HFEFT, Ve HAI B-HIRMEA AT M ih A PbfT, %
¥YHAEE mi B T 7. B F i VA R AR AR RLRE A 50 em x 60 cm x 120 em, L HIK
{3775 180 cm, WIFE A %L/K {2 80 em.

Ve 211 B-# A AL BIFH LA 30 EEANAT S A B A A 20 BAIAF, W FEREHLHES -

IR K I8 R A A0 37 R it P 48 T B AL BERY IR K IR AR Eh Ry 24 ~ 28 JKIRPRFFLE 26 ~ 29 C A
H5~6 mg/L.NHs-N 4 0.19 ~0.34 mg/L. 4 10 Kk — K, KB R 1/3; 5 KBS 4 K, 3518
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6:00.12:00.18:00.24:00, # M IHH)S 2 h WWZ 58 0, 55 3 I3 1o L W0 57 1 0o 463 ) 3% 0 P 218
TR FERTE R 2003 57 H 23 H 200349 A 1 B . A KIRIG 45 o M2 4 FEHLIEUER 10 B AR
1.4 E
1.4.1 REERNEFRS

TARHE 105 CHETFEEEE k%ﬂ /lrigee
I BRI LA 5 & £ 5 IK 73 2 7E 54
1.4.2 ®REBEEEMIE

K AU AR B ST B A 7 A &L DI E ACP, CAT.SOD & PE. R MBBERE L 7L U E ACP
T, B XN SRR FITE 37 C S HEFMEN 30 min P24 | mg BRI I8 10N (U/g) . HE RS
FREGIESEITINGE CAT IEE, 3 LA B ZE W AR E AT 802 1 pmol Hy0, HIESE R — N5 1 BAAI(U/
mg) . TEE S EALEEEINE SOD &, & N -2 U E 1AL 1 ml RV SOD il %3k 50 % B
J VY SOD g R —A 1 J1 8R4 (U/mg) -

DL BEIER B ( Micrococcus lysoleikticus ) ¥ 1243 R I 91 (WA B e o 2 A AE I B9 7T ), 3% Hultmark-7- 7
B AE 1SZ 361 -

RAE S ki E RS EA S h .
1.4.3 ZHIRERNE

RIS LEHTFENLI Ve AT B- 3 B 20 AL B 20 FE AT, BE M 4L B 20 B SHAFEAT ) 5 K Ak
FAGIE IR IR L SR S X 451 R P A S 0 A0 R 2 A AR VAR TR, B AT 36 R X 488 4 R A X 3%
R,

ISR %) = BRBEE/WIGREE < 1005

XK FR(%) = (BRIKK - PR AR K x 100;

M ER(%) = (ZRIEE - VIHEIEER) /A HIKE x 100,
1.5 #dasiit

K statistics AT ERAG T AR T 5 Z M Duncan’ s ZEG K, G R IE M 5 BT
JrE 5T,

2 4

I=F H%%JlEE%ﬁ?M'J% CHEAN S, RAERKMH
PR AR BE (550 C)INTE .

2.1 Ve B-HFRME AR X LR AE K 85200

RSN Ve 5L FEE Ve BINE B Ik vE R M B (D) R B ETY K, B m & it
0. 030%HTR@$‘MM (£2), GITEREW, FHMBIERLEEEEZF(P>0.05), WY Ve 5

E AR AR XS BE K FR 0. 030% 2 X K R 0 E 5 T R4 .0.015% 41 F1 0.060% 41 ( P <
0. 05>o TEFRRE R IR Ve XT4EF A F XT3 R IE B F W (P > 0.05),

N AR A IR A G R I TR R (HE B EEEF (P >0.05) . B-ERBENMIMX T4
SFRIAXTIE KR B EHEEW (P <0.05), SR B-# RAEXS T AP ERA B EFm, HE AR
WV B B4 K, AR 4 B R B TS K ,0.075 % A X TR 8 TR BRZA(P <0.05)

PR AR INRT Gl HF Y RS FR T B E R e {H Gl R B AE X B (R ) 28 [l 80 N 0 & B9 55 00 ot AR g
38K, T % 2H A X 18 SR XS 18 S AR K, 20 0 L X BB A 4 15 30.89% FlI 54.49% 1% B E PR T X IR
2% 5%H(P<0.01), 2%4 5% S EBARMAHINEK (E)RLEENER,

2.2 Ve X4HEFALA ACP.CAT.SOD . 1SZ i P ) 82 njil

R Ve GG 4R B9 ACP.CAT S HEXS & X B4 (£ 3). 0.015% .0.045% 40 B9 ACP
WP L XY IR 2 55 26.01% .26.69% , B B EME2ER (P <0.05), 0.030% F1 0.045% 40 CAT i ¥4 Eb X}
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RRZHAR %) 37.50% M1 50% , LA B EZE R (P <0.05) . SN Ve X4hiF LA (9 SOD i P8 A i %,
M Ve BWIMBENR B E AT IFILA LSZ 1M % Ve BN N, 1SZ 1& e & # 8/, 0.015% 4H 157
PR T X BRAL 0.045% R 0.060 241 (P <0.01) , AR K H GATBALRAEE(P <0.05).,

R2 Ve pERIBIZHIT G IR E K A0 TE RGN
Tab.2 Effect of Ve B-glucan and algae powder on growth and survival rate of P. chinensis juvenile

WG A (%) FHXMHE KR %) XTI E R (%)

O EE) 77.77 + 18.35 140.99 + 14.69% 1557.58 + 232.68

0.015% 78.90+ 10.18 145.08+ 8.12% 11621 .84 + 12453

Ve 4 0.030% 90.00 = 3.33 178.42 + 8. 11" 1980.67 + 208.66
0.045% 81.67 = 11.67 165.03 + 3.09%% 1761.66 + 24.69

0.0609% 78.90+ 12.62 151.64+7.34" 1715.27 + 108.95

O( 37 Bt) 90.00+3.33 178.42 £ 8.11 1980.67 + 208. 66"

0.050% 77.77+10.18 168.95+3.72 2040.55 + 9109

3R A 0.075% 76.67 + 17.64 182.24+5.02 2603.50 + 48.63*
0.1009% 81.10+6.94 183.06 + 10.04 2513.50 + 341 .33

0% B ) 80.00+0.00 96.41 +0.87% 1123.72 + 27.24%

= 29 75.00 = 8.66 98.87+9.14% 1254.28 + 126. 78"
5% 90.00+ 10.00 100.81 +4.6 5™ 1298. 16 + 47 .44%

7% 81.67+10.94 126.19 + 0.69* 1735.99 + 16. 88"

R RS CFRARIR R E B E( P<0.05 MWK TEXTFRAREREZFREE(P<0.01 ), FH.

F3 Vet EFERLERALA ACP,.CAT.SOD.LSZ & A 8 MH
Tab.3 Effect of Vc on ACP ,CAT ,SOD and LSZ activities in muscle of P. chinensis juvenile

ACP(L/g) CAT(U/mg) SOD(U/mg) LSZ(1)
O(XFBE) 14.65+3.35% 0.32+0.12" 11.47+0.84 0.095 + 0.008™
0.015% 18.46+ 4,01 0.40+£0.10' 10.94 +0.89 0.109 + 0.007*
0.030% 17.74 221\ 0.4420.07% 10.98 + 1.57 0.103 +0.010%®
0.045% 18.56+2.97% 0.48+0. 10" 10.98 + 1.69 0.096 + 0.010%
0.060% 17.45 + 3,42\ 0.42+0.06™ 12.26 + 1.87 0.090 + 0.010%

2.3 B-RIEEXS P E X ERZER LA ACP,CAT . SOD \ L.SZ 7 it & 1

% B BRI A IE N, AR ALY ACP.SOD | LSZ 1% M B Wi 55 (£ 4). 0. 1% 4 ACP.LSZ %
PR R EESXTRAZ B LS T FAYZER. 0.075%4HF1 0. 1% 2H SOD i M X BB ZH 3R 35 18.52% .
17.21% M B &R TA AP <0.0D) I BEE T 0.05%41( P <0.05), iXI4LAY CAT iGHEAK T4t
HEZH  (H i B B AU TN G R Y CAT S5 P14 B &R

R4 PEAREXPETELERAILA ACP,CAT.SOD,LSZ i&F ¥ HI %10
Tab.4 Effect of f-glucan on ACP ,CAT ,SOD and LSZ activities in muscle of P. chinensis juvenile

ACP(U/g) CAT(U/mg) SOD( U/mg) ISZ(U)
0GR 17.74+2.21' 0.44+0.07 10.98 = 1.57% 0.103 = 0.010"%
0.050% 17.12+ 346" 0.39+0.11 11.53 £ 0.69"™ 0.090+0.013%
0.075% 20.74+ 3,51\ 0.35+0.11 13.05 +0.68" 0.107 £ 0.014'
0.100% 22.15+6.24" 0.35+0.11 12.87 + 0.68 0.115+0.023%

2.4 M EXTERAIERILAY ACP, CAT.SOD . 1SZ & PR §2 00
LHEFALIA GG ACP 1SZ 3% PERE % B AN & 1038 ZTIRRAK (2 5) . T%41 ACP . LSZ 7% 1 43 ) it B
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ZH1 64.05% .80.19% , B B EFEMEE R (P <0.01) - 2% 5% 7% 41 CAT i5E B IR & F AT R4, (H &
ME 5% 4H 11 CAT JEPE R 2 m TXTHRZH(P < 0.05) . B XTLhEFALAAY SOD i PEJC i &4 52 e -

x5 MR EFERLHERALEA ACP.CAT.SOD.LSZ i& K50
Tab.5 Effect of algae powder on ACP,CAT,SOD and LSZ activity in muscle of P. chinensis juvenile

ACP(U/g) CAT(LU/mg) SOD(U/mg) LSZ(1)
OCRfHR) 32.46 £ 6.79\" 0.42+0.07% 13.92 2 0.89%" 0.106 + 0.0102*
2% 35.32+5.30% 0.48 +0.05" 13.81 £ 0.60" 0.105 = 0.010"
5% 27.11 +7.88 0.58+0.08"% 14.30+0.70" 0.101 = 0.012%
7% 20.79 £ 6.70% 0.49+0.16"" 13.43+0.70" 0.085 = 0.007%

3 e

3.1 Ve - WE I X 4R A K By 52

Ve VER—FRKE YA BB A EFRIEA RN S S Z R AR, R#E K. TEARKET, Ve
FRAHE N 0.0309% A 10 B8 i L A KA 0 S, ik s sl AR AR AR A T4 R AR K. Ve REBE X 4R -5 Fnefr
(B %R AT AR R RCR . E AP RHERAY Ve B IRTRIFITE 2 45 R HR, B AN B ) R 1 4
BG4 1.3% 1 Ve 'O He 251 %% IR 26 10T ER X Ve H7 B R (R FE A B I/ AR E R 0.1 ¢
T FIRTER X Ve MR 4E 54 0.012% ARF R 0.5 g SIFT B iR 0.0041 % , ARHREG 1T 2 0938 Bk
P ASJa), AT R i T RIS AR A KRR R I T 5 AR RSN TR

B-HI M ZAF T HARA, HETTEK ™ FIFSTE 220002 A ELITAN I 3 32 BT B-1, 3- T B M. -
B AE (L B T AT AR R KPR A AT IR IR R R S RN 0.075 % 3-H K
B R B I R AR AR R D S R 8 IS B R R, B RS B TR AT AR O R, X
BEZH 909 MY AIE % 3 T B TR & il A E A

BRSO SRR, I R HRR RS AR R R S RN 7% B REE et 4h
SRR A R A AR SR AR R 6 B [ H R I 58 F T SR ADRE P s s Bt 15 S A LAY 45
W HILE TR R 3% 12 SR IR A KA SR R 2 R R S A R TSR A IR M IR A
YR A [ KSR RE S BURE TR A 22 5 TR RN K T 7% B, X Gl 8 A6 4K R ik SR04 372 i)
A5t
3.2 Ve.B-HIEBERIEEM X 4R ACP . CAT .SOD LSZ 1 M4 A7 i

ACP VAR RFR R , FEOC T 37T LA I AR B9 3 5L B | 7V B B 1E ) T8 R SE
It —H MR . CAT /K% H,0,, 1A Hy0, il CAT {REFEE— A FB a9k . SOD fE R EZ AL
B TE IS PR A A B A AR W7k TR A o E AR . LSz R RN M A R R R
Reflh AR ZH SRR AR A LSZ.

AR YT RN Ve 5 40ERED ACP . CAT FiIl LSZ i PR3 X BRAL, 55 XA xt (e A BF ST 45 R — 2K,
Ve ] LU A 7K 72 S G S S a0 - G 45 o 0 % 5 R 0 R G g A g v RO A A P 4 A ke
TR E R S AL AR B 15 . AR AIET Ve SHEFULA SOD & MERA & . XHF
s 16 p A SR AR VR N Ve W IARFIIO LS IR Ve TEHUIR NI &85 T P A Ak iy A BRI BE
16 AR R R RS RERR T 1515 54 SOD IR AR . AIES 0.045% Ve 4 ACP.,
CAT [EPER S, 10 0.030% Ve 2RI A7 B Bl - RAMIEIUA R FAE R FHE /D TR R R
IREAIHE ERr . Navarre fl Halver:Z;Xﬁ@l@gﬁ%f§§'ﬁgfﬁléﬁ% , Ve f 0808 2T R & 10 (507, 41 3 B
BI5GB R BRI i 2. AR H Ve AR EaE A KR 1.5 155 ACP . CAT
B, 1 AT 25 R 25 SEHEVT BE 2t TR B AR FH A Ve XEBTIR L ACP (CAT Ry P A R P 8.
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AR AN 3R RBHER T ACP.SOD 1SZ s k. dFA MATIEIE L AR S B MR A EA

AR T8 2 8 RO 5 L A R fe TOURL A BSOSO T R IL BRI R e, B s LR Y G T
PR BT AERE AR H AR IR S BT BAE J7- 1 . {0 Scholz 2 38t GRVRL 8 i i B R A AR
HEA, SARKIR S R — 8, BB E MK T 0. 1% 03 o B 3T IR A R T B2 BN H , F A Tt — 4

AWFFAE RS BERY G #2551 CAT #9354, {H ACP.SOD  LSZ & £ tH 31 T AW 42 B 19 T %o

FRTC T A s XK = SRS R N e B S M I A IRE AR 2. RAE FIRIR TRER BN & H
SRR , X SR TR R A RCR , FLRIT I AN 06 o [ X U S s D R A S R e = AT 4L R
RTINS 20 A LA it — 05T

AREL AT, CAT H SOD 114 5158 A A S e g , 90 7 63 P08 1 R 02 o . 9 344 588 79 e 288 (0 AN [

AE Ak, B A HS R o G 508 588 7R A R S AR AL A AN ), P 7E X AR A B CR T S0

Ve B RME AR 1L DR A B 78 24 BE fE 2 b X R AR 4G (E LR PE FR LI KA, A=

R EL, ST 4 KGN HB I, ACP.CAT,SOD . 1SZ & AR A 4b T B SR 2%, ACP . CAT.SOD . 157
T E BRI AR T AEFAY A K, ACP.CAT,SOD 1SZ &M 5K ML R FHVE— 55T,

S LWk

S

M& % A 71 5 A BRI RUKF 3- 3 JMIERS BE T R F A < AR08 B0 F7 W BEma L1 )kt ik, 2001,22(9) 1 18 -
19.
Navaire O, Halver J E. Desease resistance and humoral antibody production in rainbow trout fed in high level of Vitaming C_J]. Aquaculture,
1989,79:207 - 221.
Lall S P, Olirier G, Weerakoon D E, et al . The effect of Vitamin C deficiency and excess on immune response in Atlantic salmon ( Salmonsalar )
“A..Third Int Symp. on Feeding and Nutr, in Fish_ C . Toba. Aug.28-Sept. Japan, 427 — 441,
FAI BB LAPP X 1 [ X EF ( Penaeus chinensis )1 1 Bk G A7 1 B S sE FIEHT 1 10 S0 L] . 13- AV AL4R , 1996, (1) :42 - 49.
Di Luzio N R. Immunopharmacology of glucan:a broad spectrum enhancer of host defence mechanisms [ J] . Trends Pharmacol Sci, 1983,4:344 —
347.
Wi 2o, SRR, R 68, IR P S 3-8 SRR B S MR A 4 AAE Rl B s e [ 3Rk il , 2002,32(5) 1 55 - 56.
Hultmark D. Insect immunity: purification and properties of three inducible bactericidal proteins from hemolymph of immuneized pupae of
Hyvalophera cecropia[J] . Eur J Biochem, 1980, 106(1):7 - 16.
BRI A, R A AL BE R AR RS BEERAE (L ME A R C RO RIR A I]. K1), 1996,20(1) :88 - 91
BB PR, EEHT . P EXTER( Penaeus chinensis )i R S IRV L] B SRR A2ER, 1994,24(3) 1364 - 372.
Deshimaru O, Kuroki K. Studies on a purified diet for prawn -\ -adequate dietary level of ascorbic acid and inositol[ J]. Bull Jap Soc Sci Fish,
1976,42:571 - 576.
He H, Lawrence A L. Vitamin C requirements of the shrimp Perceus vannmei[J . Aquaculture, 1993, 114:305 - 316.
VR A IXUIRE . ¥ BT T 3R R ER AR b B 1 AR 5T T VB RLYS2003,27(3) 166 - 69.
JE e 77, EX T . ETE B SR AR R R Y R ST L] DR 5, 2001, (8):5 - 7.
Dunier M, Vergnet C. Effect of lindane exposure on rainbow trout immunity: [\ prevention of 214 nonspecific and specific immunesuppression by
dietary VitaminC [ J] . Ecotoxicology and Environmental Safety, 1995,30(3) :259 - 268.
FRAEER COXH EXTEFAYE SR MR R RO AT R 5 ER 1, 1998, (2) :33 - 36.
LEE LA SRS 4R R CE X PR R A SRR AR A (] K7 4R, 2003,27(1) 162 - 68.
Vargas A F, Yepiz P G. Beta-glucan binding protein and its role in shrimp immune response! J . Aquaculture, 2000, 191:13 - 21,
Duvic B, Soderhall K. Purification of a 3-1.3-glucan binding protein membrane receptor from blood cells of the crayfish Pacifastacus Leniuscalus[J] .
Fur J Biochem, 1992,207:223 - 228.
B e R, RAEH, % RE DR B AR RELREn e [J]. bRl R %48 ,2001,20(3) 1275 - 278.
Scholz U. Enhancement of Vibirosis resistance in juvenile Penaeus vannmei by supplementation of diets with different yeast products{J].

Aquaculture, 1999,176:271 — 283,


http://www.cqvip.com

