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FEEAL Y LN (SOD) A W e (LSZ) TR HEM i, = MRS 40 d RIS RRYW, MA P M ve J5,
0.030% ZH S HFHAXT S 3N CAT Bk 8 5 TX IR (P < 0.05),0.045% 41 ACP.CAT TH# B % = T A BB 4l
(P <0.05),18 Ve XF SOD 1 HEA B EHZ1,0.015% 4 LSZ iEWR B EH TXHERA(P <0.01); 0.075%3
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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-qi', LIU Xing-guc®
(1. College of Aqua-life Science and Technology, Shanghai Fisheries 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%
)or 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 ( 1SZ) were measured. The relative body length gain and CAT activity of 0. 030% Vc 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% Ve 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 1SZ
of the group was decreased (P < 0.05). The activities of CAT of 5% algae powder were enhanced( P <0.05).
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o [ X 4R ( Penaeus chinensis ) B8 E 5 (AT 72 sh ¥, h TR JLEE SRR R AT , 45 37 IR 1 A
B Ve M B-AIFRMERTK = s Y ELA T A S e R /R AT 00 BB S B I 300 182 A T ok 1)
BB Ve SR RBEFBRE N RRNR IR B Tof O B8 A=A TN 25t R BB S %
HE RS ERAE S TS MR BHE MR I A IR E B D s AR ST B R 1R E X SRS AR SR R U I Ve B3
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1.1 RE4hiF

PEXIFFERE ILARABBET . RRIFH TEZENETRMEEE 20 d, ERBRER 4 1K,
5308 6:00.12:00.18:00.24:00, Ve ZHF0 B-H ML A KR I LU RI AR E R 0.065 + 0.010 g, ¥I 4R
ARKH 1.83£0.11 cm; B HAKIXIEMATIFRT R AE S 0.100 £ 0.009 g, WIIAAE K 2.42 +0.19 om.
1.2 REwiAe

HRER ACRE Ve, AEHAZHT WRCHN) )W E S ERB , Ve W =FEH Ve(LAPP,
B 30% ), B-RI RMEMBM R B B K EF SR BH =, Eaia el B HEmFE A i
0.03% Ve, Ve iR IRIAMHE L ERAE A 435140 0.0.015% .0.030% .0.045% 0. 060% ) A 5K
Veo B-EIRBEA AR AR 7ER A AR B B4 51N 0.0.050% .0.075% 0. 100%B-F M. M AR
TR ELAHREL B th 25T A0 0.2% 5% 7% Bt (FRIE M F A iR Ia kL) . ZEER R I AR
IR 2R 3 it imn G, A RY KRB & MARERNR S35, BLAVIN THRERN 1.5 mm
AR SRR, BT R 2 30 TURIAR 40 B .20 B 1.5 mm BURERI& . DASERLRIRL 5 B4, %t FR
HEXABFRERE 3NER, SEREFAERERIE 1,

®1 ABRAMEFRI DN

Tab.1 Proximate analysis of the experimental diets %
o et 1 : A
Ve 1 8-3 B A 2H ZE i a kl Erpny=pe) 2% I 5% 7%
pI 7.52 ‘ 7.76 7.54 7.44 7.49
HEA 48.00 44.16 44.90 45.49 45.84
HLRE 8.85 7.85 7.89 7.94 7.98
XS 13.25 12.18 12.46 12.87 12.96

1.3 HFEHE

EIAETRZE NP E B (B S mx 6 mx 2 m) FH#T, Ve 211 BRI RABLITE B Wity A AT, 3
FAHFEF I B HiffT. B FEWEER R LA MEE, AR 50 em x 60 cm x 120 em, B HK
{3175 180 cm, PIFEAEBUKAL 80 cmo

Ve N B-% RABLH B MIFE A 30 EBAIIT , SRR 4 B PIFETRA 20 B4IIF, RAE FEHLHES

HB/K I b FR B N 2 TH BEAC B R MK, VI B R) 5 O 24 ~ 28 UKIRARFFTE 26 ~ 29 C JBHK
M5~6 mg/L.NH;-N 7 0.19 ~0.34 mg/Lo % 10 R#/K—WK, #KEN 1/3;BREME 4K, 25N
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6:00.12:00.,18:00.24:00, HAB R ABH )G 2 h WIHZ 58 4, B 3 K38 o i M 38 28 48 1Y 5% 48 RS (F
TRZRIE A 2003 £ 7 H 23 H -20034E9 H 1 B, A KRG T ML HFEVLIUT 10 BRI,
1.4 iz
1.4.1 AEEAREFRS

TARHE 105 CHET RIEEG , KIGTY & & R AP IR E BRI e HAHE P& & R AR IR
PR (BRI W FLRR T 3% &L KA R e AR 3882 (550 <C)H G
1.4.2 HRREHEEANE

K P SR A T ST A P AR A &, T E ACP, CAT.SOD T, e IRBEMZE 40 E ACP
TEIE, B SCHE R AE ATE 37 CHEFR/EM 30 min 754E 1| mg ByRIEGE H—I15 1801 (U/g) . T IB#E
BREREHATINGE CAT iEME, € L BZRAREAG MM 1 pmol H,0, BYBEE N —ME ST 86 (U/
mg) . TRENER E LB E SOD &M, & ABZRANE LA 1 ml AT SOD MHI ik 50%
B SOD & Ky — & ST B (U/mg) o

LA BEIUR B ( Micrococeus lysoleikticus ) VRT3 o S W0 (WA A FE BCEE R A W0 B 58 ) , 4% Hultmank[”) 77
EIE LSZ 15,

FAZ OS2 RNEHAEAE
1.4.3 HIFEKNE

IRIE T A I FEHLAA Ve 2N B-3) BEME 4R IR B 20 B ANAT, BE M ZH e B 20 AR HEFT R 8 1A K ANk
TR , IR LS R X & W BT A IR AR I 8 2R AR R T, 3138 BT 6 AR X 18 4 B AR X 38

BUEHR (%) = AR BE/YIHERBE x 1005

XK IR (%) = (BREK - PRI ATa6 R x 100;

PR TR (%) = (BREE - WIHRAE) AR E % 100,
1.5 FoEgit

K F3 statistics A ER 4 AT EA R 75 229047 F0 Duncan’ s £ B/, G R A K E 2B 5 BT
TFEST,

2 45

HEWI

2.1 Ve .B-78] S FIEE KD X 407 8 A= 1< 1 72 1)

TR Ve J, BB Ve RIS (38 008 3 AN SR () R R WG K, MiF e
0.030% B XA WHE/INFK 2) o HITEEREN, SHMBTERTEZEEZR (P >0.05), AEF Ve BE
& E M IR AR B3R, 0. 030 % 4 AR 3G 1 20 B 2 = T X BR A 0. 015% 411 0.060% 4 (P <
0.05) . FEARREHHRERIN Ve XFLEFAEXTEER T B ER (P >0.05),

0 B A A A I A TR L TR A E R B E 2R (P >0.05), AR T4
UFAUAERTIS K R TC B EME (P <0.05), 2RI B-H AT TR B R G W, & R R
BN INB AR R, AR KT 1 B R B T R, 0. 075 % AARKHE B R EH T HA(P <0.05),

TR BRSNS SR 4 T 2R TC S PR, (L I B AR X MG () 2R R T A N o 1 8 o i R R
HETR 7 %o 21 B HE X 184 SRR X 48 BT B o, 43 00 B o R ZH 4R 155 30.89% F1 54.49 % , 4 I 2 M T % AR
2H 2% 5% (P <0.01), 2% 5% SRR AN K (B)RILEEEER,

2.2 Ve XH4IFALA ACP.CAT.SOD . 1SZ i& MR B2 1M

AR Ve JF IR RIS BY ACP ., CAT JE M E FXTRE4 (R 3), 0.015% .0.045%2H A ACP
TEHELEXT BB 26.01% 26.69% , BA BEMEZEF (P <0.05), 0.030% F10.045% 25 CAT 35 M4 He X
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RET-GE: Ve BRI RMERBAR X rp E XS URGIR A A | I 28 5 Sy B P Y 2 T

FEA 2 37.50% F1 50% , B E BZEHZE R (P <0.05). UHN Ve SH4IFALA A SOD 1M m A B2,
M RALIA 1SZ V5, M Ve IR IN&E B0 K, LSZ 15 & #i s /1N ,0.015% 4 187
F10.060%41(P<0.01),

M Ve AN EENR .5
HEAR B = T X

H.0.045%

REHGHIRA

F2 Ve p-EHRETEMT L HF AR FNEE RN
Tab.2 Effect of Vc,p-glucan and algae powder on growth and survival rate of P. chinensis juvenile

ZFRARE(P<0.05),

Ve

BHHA

R

O(Xf 1)
0.015%
0.030%
0.045%
0.060%

00K %)
0.050%
0.075%
0.100%
00K 8)
2%
5%
7%

TR H(% )
77.77 £ 18.35
78.90+10.18
90.00+3.33
81.67 = 11.67
78.90+ 12.62

90.00+3.33
77.77+10.18
76.67 £ 17.64
81.10+6.94

80.00+0.00
75.00+8.66
90.00+10.00
81.67+10.94

IR E (%)
140.99 + 14.69*"
145.08 + 8.12%
178.42£8.11%
165.03 £3.09%0
151.64 =7.34%

178.42+8.11
168.95+3.72
182.24+5.02
183.06 £ 10.04

96.41 +0.87%
98.87 +9. 14
100.81 £4.6 5™
126.19 + 0. 69

ISR (%)
1557.58 +232.68
ll621.84i 124 .53
1980.67 = 208.66
1761 .66 + 24 .69
1715.27 + 108.95

1980.67 + 208. 66
2040.55 + 9109
2603.50 = 48. 63
2513.50 + 341,33%

1123.72 £27.24%
1254.28 + 126.78™
1298.16 + 47 .44%
1735.99 + 16. 88™

R PRIVNERLFERARTEREE( P<0.05 ); AFIRE RN FERMEREFFEE(P<0.01), TH.

£33 Ve EXTEF4ERALEA ACP. CAT,SOD.LSZ i& R S5

Tab.3 Effect of Vc on ACP ,CAT ,SOD and LSZ activities in muscle of P. chinensis juvenile

ACP(U/g) CAT(U/mg) SOD(U/mg) LSZ(U)
O(XHE) 14.65 + 3.35% 0.32+0.12" 11.47+0.84 0.095 + 0.008™"
0.015% 18.46 +4.01% 0.400.10" 10.94+0.89 0.109 + 0.007*
0.030% 17.74 22 .21 0.44+0.07" 10.98 + 1.57 0.103 + 0.010F
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 BAIERMEXT H E X AR4NEF AL ACP . CAT . SOD , LSZ 1& M A 20
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BEE B-F BBEARINEAIEAN , h SF LA ACP.SOD \ISZ & E B #T R B (£ 4), 0.1%4H ACP.1SZ %
PER A ERSX AR XA EMER, 0.075% 450 0. 1% 2 SOD & VE LX) P44 5 18.52% |
17.21% R REE S TXRAE(P <0.01), I BERT 0.05%H(P <0.05), HIRHN CAT G T
HRZH H 2 B-F MR UR XS SR ) CAT W& IR A W R

F4 PAERWEXRENERSERALE ACP,CAT,SOD.LSZ & £ K551
Tab.4 Effect of B-glucan on ACP ,CAT ,SOD and LSZ activities in muscle of P. chinensis juvenile

ACP(U/g) CAT( U/mg) SOD(U/mg) [SZ(U)
O(XT 1) 17.74 2214 0.44+0.07 10.98 £ 1.57% 0.103 +0.010"%
0.050% 17.12 £ 3.46" 0.39+0.11 11.53 £0.69M" 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 X EXTERSIERALA ACP . CAT ,SOD | LSZ 5 M4 A9 &2 1
GIUFHILA Y ACPLSZ 15 PERERE BERT R N A 38 Z TR (32 5) o 7% 4H ACPLSZ 75 P 43 1) /& X6} BR
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21 64.05% .80.19% , B B EEZE R (P <0.01). 2% 5% T% M) CAT {E M ERE T X E4E,HE

ME 5% 4 CAT IS B EF TXTHRA(P <0.05) ., FEWMNTLNIFULAR SOD 1M JC W #2 i .

x5 EMXREIERLERALA ACP.CAT.SOD.LSZ i& %A% M
Tab.5 Effect of algae powder on ACP,CAT,SOD and LSZ activity in muscle of P. chinensis juvenile

ACP(U/g) CAT(U/mg) SOD(U/mg) LSZ(U)
O(XfHg) 32.46 + 6,79 0.4220.07* 13.92 +0.89% 0.106+0.0102"
2% 35.32+5.30% 0.48 £ 0.05%® 13.81 £0.60M 0.105+0.010™
5% 27.11 = 7.88ABbe 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 - RbEFBEADXT SR ALK A

Ve M A—Fk B tEde e RAA BRI, RN B 5 LM AL, R AR, ZEARREF, Ve
BANEN 0.030% B BE F i d , A KB LRI , 1 @ B IRE A A TR K, Ve XTBE TR An
FE AR A AR LA R e [ AT XTERRY Ve EFRTRRIIITR S, 45 R 2B R BK, B AS X HF 4 R 4a
E/ELH 1.3% Vel'® He 2500 R PRS2 FAXTERXT Ve T B & BEE A E (8N ms/ N, A EHO0.1 g
FEARIRY Ve BITFEREN 0.012% ,KEH 0.5 g SIIFAITFER N 0.0041% , ARHRIGAE B AOE B
INEARE, TTAER B TR AR AN B2 SRR L ORI A AR R TR

BB IZ AT BRR, HATEAK™ LR FER 2 h 2 I EL BRI 3 P AR B B-1,3- 1 M. B
R WEREAR BEBE T AR A R 38 o UF O O B IS IR R B, AR PRI 0.075 %R 3R
BEXT SR B B S AR AE SR (B SR A A TS B3R 00 B R, FTRE 2 TR AR Rk 0 R 4T, X
FREH 90% HY G, FE3 T R-EI R B IS R ER

WA SR, WELER BER. T YRS, ARXREREW, BRI 7% B RES 2 U4
R A BN E S IRIE A KSR A B . 722 BT MR A RS 38 1 X MR ARDRE o 15 0 S8 4 0. 18 20 AR 8L 45
W HIGEERNE R 3% 120, SRR KRR RN h S MY RS 1E RS B B A 575
PR RIE AT RE SR EE RN ENZES . MEMIBME KT 7%0T, X4 8R4 < B UIE R M 720
ARk — R,
3.2 Ve B-HIRFEFEEAIXS LU ACP,CAT . SOD . LSZ {& 1R

ACP 2 VAR FAR G, F 2075 £ W] LRSI H A AR MR B, TER BRI ER TR 5T
H—E WM, CAT K% H0,, AN H0, I CAT [R5 — NP RS . SOD /E M EERH A AL
M EERBENEFAmE Y G FIRG T EA ToEENER. LSZ 2FWHRRENY R
FEA, RN S HA MBI P ES A 1LSZ,

AREBE BN Ve JF4IUFAY ACPCAT R LSZ {EMEHIR TR HEAL, 5 M EixT A iF iR g R — 3,
Ve T LIAE /K FE s i ey s am A0 04 75 I 068 A 0 TR 0% 0 R e 1Y 3 v o [ o B4 P 40 i ko
T B I B LRI 7 A R EE 1S, AR AT Ve MR ULIA SOD IR A BE M, LE
VIR I ARR P AN Ve t I BUM R LS AR Ve ZENLIR A BT & 48 T Hi B AL i A= O g,
HHENREEEANSRGERT 5SS SOD {EMHARZ M, ANK%K 0.045% Ve 41 ACP,
CAT IEPER S 0 0.030% Ve A MK FEE R . RPN REES KN T ER/NFIIRRE R
REMTFE R, Navarre Al HalvermXﬁﬂl@gm%ﬁ%ﬁ*a{uéﬁ% Ve IR E N EFRTFRE 10 50, HE
FENTFERRERREBEIARTERBRZ ., ARG Ve IMABNBES KE 1.5 %0 ACP.CAT 1§
oK, 1B R ES TR0 2= ST RE 2 th TR M A A Ve XHLIA (ACP . CAT 1 BARVE NIRRT 8K .
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AR TSN B-EI B MR S T ACP.SOD . ISZ RS, IFMYM AL L AA 5 SRS G NEN
SEORUTET 2 o B gl 5 HLAE A | A (o U 400 A SOURL, S B LU B R R 4L, 3R LR B S T RE
P i B Z ARSI TR H A VB BRI B A BE 10 0 {H Scholzl 2042 AR RE R S ST B B B 4 A
BIVERR , 5ARISEE /A —B, BB/ EME KT 0. 1% 0 v B X AR A9 s I Re 2 B0 6, b A Bt —2

AUFF AR RN R E RS T CAT &£, {H ACP.SOD LSZ {EMEH B T AR 2 & 19 T Mo
H TS T I Inem 3 K = F M sh R N e BE R M IRE AL, k4 LRRE e RENSA
Z R, X R Z PP BRI BB, BT M AT H E SR g I RR R A S E N T4, KA
BHEINE R D, AERAVEAR FRff— 505

AR SEME T, CAT F1 SOD 1ENPUA A B S e B, PP B 1) T35 14 8 VS O 2 958 434 58 55 b 28 59 AN TR T
s Ak, L AN INR]—Fh G i 3 5 50 P BT PR A AL R AR ], PR 7E P [ XU b B e R i — 0

Ve 3-8 FME A B 7RI R B B R N Re (R o v B X IR A AR R BRI E AL A AR, A=
RIGATF W, ST A KIE & GR, ACP,CAT.SOD . 1SZ J& AR 4b T8 KR A, ACP.CAT,SOD , LSZ
VM B B R AN F F 4R R4 K, ACP . CAT . SOD | LSZ TEHE 5 4 K 6 R EE#E— 41T,
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