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Effect of beta-glucans on growth and non-specific immune response
of Litopenaeus vannamei

YANG Fu-gang, ZHOU Hong-qi, HUANG Xu-xiong
( College of Aqua-life Science and Technology, Shanghai Fisheried University, Shanghai 200090, China)

Abstract: The experiment diets were basal diet with seven kind of Beta-glucans(0.075% B1 - B6,0.200% B7),
Basal diet was the control. Litopenaeus vannamei(body weight 0.062 + 0,007 g) were triplicately fed on the diets
for 33 days. The results show that the 7 kinds of Beta-glucans differently improved the survival, growth and non-
specific immunity. The B5 was the optimal. Its survival rate and relative body weight gain were 72. 0% and
802.4% which were significantly higher than those of the control( P < 0.05) . The lysozyme activities of muscle and
hepatopancreas of BS group were 0.09 U and 0.10 U which were significantly higher than that of the control(0.03
U and 0.04 U, P <0.01) . The antibacterial activities of muscle and hepatopancreas of BS group were 0.45 U and
0.34 U which were significantly higher than that of the control(0.21 U and 0.18 U, P < 0.01). The superoxide
dismutase acivities (SOD) of head of BS group was 44.7 NU/mg pro. which was significantly higher than that of the
control(12.8 NU/mg pro. , P <0.01).
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AR AR B-H SRME NS FLAE AT IMAK B IE KRR W2, LU BS A nsgKBCR Eir (R 3), =
TR B RN 114% , BEE T HELH (B1.B2.B6 K B7 (P <0.05), MIBHSHAKRBAY T
BEHEEF(P>0.05),

B BMENT FLAN T AR AR B A Kt A BE MR, L B4 A BS 414 MR URIUR S i S B A B (P <
0.05), 43314 691.4% 1 802.4% , B35 T % B4 R EALATA . WHRAERY B1.B2.B3.B6 I
BT HZ A B EWZER(P>0.05),

RIF B RIEF= M AE AR B3 T LA ST IR AR TG 2R, S IR 2 PLGTE X 0 17775 R R 1K
H2.7% ;B TIRAFERES RYHUERAREZ I HAKANFERYBEES FHRA(P <
0.05), HiF L BS 4 H7E1E RE S, 9 72.0% . B3.B4 I B6 ZLATUFAFEIE R, X =4 Z |8 0 B &1
=5,

*2 REIFHERMTEE
Tab.2 The growth and survival of tested shrimps(Mean + SD)

g3 SEEF K TSR TR ) Ty Fiy TR L FEHh R
(em) (cm) (%) WE(ng) HAE(mg) (%) (%)
Xt R 1.40 2.50+0.12 77.6+7.2% 62 341 £35.0 449 .5 280" 22.7+5.00
Bl 1.40 2.53£0.15 78.5+12.4" 62 312+ 61.0 402.7 £21.8" 34.0+6.0%
B2 1.40 2.23+0.19 59.5+17.9¢ 62 260 +27.0 318.8+21.6° 24.7+6.17
B3 1.40 2.70+0.16 93.9 % 17.7% 62 399 +34.0 5441+ 34 .4° 47.3+5.8%
B4 1.40 2.83+0.20 102.4+27.1% 62 491 £37.0 691.4+40.9 54.7+7.6"
B5 1.40 3.00£0.15 114.3 +£20.2¢ 62 560 = 73.0 802.4+43.7° 72.0£5.7
B6 1.40 2.27£0.22 61.9+10.9¢ 62 247£22.0 298.9+17.3¢ 51.3+2.3"
B7 1.40 2.37+0.14 69.0x14.9" 62 274 £29.0 341.9+25 8¢ 40.7 + 4.2¢

FRTARRAFERRREZEFE(P <0.05).
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AR 0.10 T
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J70.035 UF0.025 U, R p - WEMERIRE 2 i %
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HR A B3 B4 41 ; Xof FE 21 UL P 4 PP R G 0 T BRI '
H0.035 U, 1 5 2 HI T &1 50 28 UL P9 40 41 T Bl 0.00 e Bl B2 B3 Ba B5 Bo BI
(P <0.01), % PR AT R RGN 0.025 U, 5 B, el

B2.B6 M B7 A HEL 5 o B 1 LA AL R B
2.3 B—’% ;E}%?ﬁ% Xj‘ﬂﬁp‘] {EXj‘ﬁFﬁﬁF*})ﬁ%{Eﬁ E/‘J Fig. 1 The muscle lysozyme activity of the tested shrimp
=AU TP REFERFRRERMBE (P <0.01),
X} S FORFIRE R BB 1140510 0.21 U IETIATRRERRER <009,
F10.18 U I LANEXTIFILAEABURETE ), R T Bl A B E S T A, HAR K HEMN B F
H R T BREH (P < 0.01) , FHorR BS 2 LSRR 75 , B4 I (18] 3) 5 X R IR B TR 5
BR T B1.B2 HSXMARA BEMER I, HRSAIMEER TXRA(P <0.01,E4),
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2.4 B RBEXT FLYEXTER L ER SOD 15 0.12 {
HI R 0.10 | IEE

R B4 KT U Sk 4G SOD ¥E SR 12.8 NU/mg R .08
pot. (B 5), 5 BLB2 1 B7 25 R 8%, 5 B384 § pp Bb
FBS S H B (P <0.01);B5 LA SOD ¥ )1 & ¢ Co
BE, BT S BMARREEESZI, SHAgH B OV
YA MR (P <0.01), =002 ﬁ ﬂ
3 -i;‘]_i/b\ 0.00 XfHE Bl B2 BB B4 B5. BGI B7‘
3.1 JUENEXTER B4 T R KA B2 LRI IR

0 F N N Fig.2  The hepatopancreas lysozyme activety of the tested shrimp
 MJUREXIAAER A EHEE, NUR . g e m et e 5 (P <00,
TG R 2 55 TAPRRIR A 7K BT B o) i f) B A INE AR ERER B (P<0.05).
FRATREFE ] LI WP SR, AP, 1§
PR KRR RIE 26.8 ~27.2 CZ ], W1 AR v AR Pk I (7] — KR O (g B E R A 4, A R R IR, ik

FLEN X IRz 52 A,

0.50 Aa Aa
’- 0.4 Aa B2 pa Aa
Bb L
S o0 | CcE{ g %7 }EEEE
o Dd CDd CDd CDd R 0.30
s 0.30 g 4T 0.25 | Bb g B2
B ° E 0.20 |
X 0.20 i N
pi 0.15
K 0. 10 % 0.10 b
= 0.05
0. 00 — L 1 1 0 1 1 | 1 1 1 1 '
R BL B2 s, Do B BT % Bl B2 B3 B4 B5 B6 BY
AR
B3 FLaniExTiF AL IS 4 B4 FLANET IR AR 3L 85
Fig.3 The muscle antibacterial activity of the tested shrimp Fig.4 'The hepatopancreas antibacterial activity of the tested shrimp
T EP K EFEAMERRERREE(P<0.01), E AP REFEAMEBRERHEE(P<0.01),
NEFHARERERTE(P<0.05). NEFEHRFAFRRERTE(P<0.05).
X S V3R, Rk R N B - MBS B _60.00
FREVTX AR 4 KR R TR R AR R, g 50.00 | ABa e
AR R Bz EE Ry, R 0.4%p- 2 £ ool Bb &
IR TR AR 3 XU R A R € | e
RARERE, FRBORGABIOER WHTE |t g T
Ao BRI R ERE ?ZUILULQW{J%XT!@FH’JEK%M}ZO 10,00
i, AFEITEF Bl - B7 tﬁfﬂﬂﬁB’ﬁ]%ﬁﬁﬁﬂE’hﬁf '
0.00 1 | - 11 1 | S | ] 1 1 1 J | | )
%KHV\EPU BS WAL B £, BS 4 SLANEXT R TG st Bl B2 B3 B4 B5 B BY
WHERMEEEREES T RAMERERE EE
4. HIRF Y p-# RAEL4H A 5, B1-B4.B6 F1 BT B5  FLANESIFLE SOD & 4
FELU B-1,3 MR, HEHLPMAERN 1,6-48 Fig.5 The head SOD activity of the tested shrimp
B B-HRHE, BS LA RIS A K8 1,6 Fig VPR B AR R R E R E(P<0.01),

HERTENE T, BT L, & 1,6 SCHE B INFFOR R (P <0.05).
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B A KR BT p-1,3 BB M. B6 A BT 4L TEAISAE , Be & BT KR4S HY B-HIRME.
XA R SRR AR, PLRA B — AR RY S A B
3.2 JLYNEXTHRHY Sz T RE

IR RFENREATE, EAHR IR Y T F B AR R R 0 . X8R ™ A S N
B AR T R AR T R L, K D S B L A BB A R B T RE L . B AR SR
PRI A B X R I R B SRR S Be s B . AR IR FLAN X IR HEARFEAT T 90, St —AH B985, 4
B dom 224 FRIMLEEINE o 45T 0P HF A9 R AE 26 2 5o o4 FF R 36 3R G, (A it A G2 06 BT JBR A A0 AL
A GRERH RS RK EIFBGHTT R ThRERY I & & AT THY .

STURR SR RGP ERE IR B RN A G E ., Y _&HE, HE a5 B0 i - ay
ZAREE S NITEE T 3TEF R s T Re . T B IR R R A W) B R, B R — MR S B, BEK AR 3 22 IR
P 4 L BE R B T S R 2 W T 2 A JE B RE TR H R T L — DK R B IR 2R R AN BRI AR
NS, W TR ALARB A S ael Y . Chen 2 2R3 T %4 ( Mercenaria mercenaria ) A Il 28 JRTE 75
WA B S AR T, B B . T B BRSSO R Sh AR S M S B T RE A E A B R AR 2 — o XIS
EEIIE LA B A IR ST B 0S| AN MM RS T BEIE 71 BB R E . A0 IR A9 LA AP B o
HEVEARMEE, BB R T IS INR 6 B — 8 SRR R PR LA X 0, L PR 4 4R AT e A 7 e
15 IO AR R E RS . )

PUETE J1 R TCE HESh W) S e B A0 SN 19 5 — D BB A AR 7, E|AE T s el o A
IR 25 SRR B B1 A1 B2 A IFBRREZ A, x50 48 To it L P 2 4R ok 2 R A BT 8 7 ) AR vt R
AN FRRE MR &, o L R E & A R 2= RO, R IE TR TS I ER A K, X5EF
Mz R R S R AR,

SOD BEMNEAEE R ELENITEMEZ— TEHERA B, Ay THRGTEAa + o EEN
EF. BEESHERAMENNEYFEEY RN AR R AR RKHES, EFREST B d 50 4
FHGR AR s AT, & B BT 2, aTEUE AR, HTBEHE T AaE0 ) BEEXE
BEHYER . SOD R—YITREAWKE LR ORI IR G2 E 19— Fh OB e, HIE V5 A W) 1) S ek F
BYIRE, 2RI ABFFT 45 B3R W], UM B3, B4 BS AEMR i 3548 & xR B0 A SOD 3% F1, X HxiE s
RPN B2 AT B R SR 35 A XTIHF SOD 16 A LE RAHML, BRAT 20 EERMT R 1,68(1,
3)VHIRAE , X GARI G RARST . AR MER SEE 1,6 SCHERY B - HRYE BS 452 SOD 1 TAYAK
Rk, '

3.3 BHIRKMEREEN Ak SRR

ZHERHAE AR A RR R EYIEES . — DL 1 448 AT AU R TE A F 454, T B-#
BHELL 13- B B0k, S A M —2 1, 6- B s RHUIRES M . B EE LA S5 4 540 (In 4 iR
B W RAEAE W TR £ RS B A BRI S IS RN B —J0E R SalEARNER
U B9 HE W i 2350 ) (biological response modifiers, BRM) o, -] 3 8 BRl AR 0K B 45 U7 U R4 F N S B RY
TEAE , 1 BB IETE B9 0 F-45 40 , XM IR M TR IR S B B R RG22 . SCHEARDUNS B-1, 3- B RAERI S
5T A Fm , LL B-1,6-3CHE R0, S8k F B (AR Rum s A AR B 5 SO i TR R AR ) Bk
WA FITIEBUE (B6) 1878, T B 2 M #e e v R R 2% B (ML) FR BE B 18 . (Rt 3-8
SRR 1A A 35 TR K/ N ELR 2 2 P R S R IR T A AR5, Yano 250190 F 10 F S [a] 45 # 1Y 22 1) 5 4
f, RIHA 1,6 SCHEM B-1,3-FI RIE 70 B B TEAL R A K SRR B E AR SR TIRA 0 X
SRR B-1,3-FRME, kAR 1,6 SR E EEIEA, ARG AABI SRR, BS H g-H R R T
B B-1,6 S, IR & THEA S, X HLA B F5 T BEE BIRE \JURINE 1 & SOD 12 ity LA
B5 4 N fE,

WA BN IR T wlib ) B-1,3/1,6 FERT A IR AL BYE , (U S BIR A 2R AR S &, X B 0 4H
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- CRLETAE AN NK AR =R AE R , S v R E i T B4 5. AR A2 HIER LSS, Bo F1 B7 4
B9 EB AR, B6 J& B7 23R4S/ 3 - B, XA FEFFHCRMRE, mEXE RS S BRI
DL RSk SOD 1% SRSt —+E, Rl 44k 5 5% B-# BMEAYIE M 0 BE L, WA BN H
AL,
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