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Table 1 Feed formula %

Jkt I | I v \Y Vi
NGz 10 10 10 10 10 10
ANk 8.9 89 89 89 89 8.9

HE O A 10 8 6 4 2 0
KSR 0 2.7 5.4 81 10.8 13.5

13 0 0.15 0.3 0.45 0.6 0.75
AR 4.3 3.45 2.6 1.75 0.9 0.05
46 THI 24.5 24.5 24.5 24.5 24.5 24.5
SR 7 7 7 7 7 7
42 AH 8 8 8 8 8 8

SR KA 10 10 10 10 10 10

G2 2.5 2.5 2.5 2.5 25 2.5
2 2 2 2 2 2 2
DDGS 8 8 8 8 8 8
Wi — A4 2 2 2 2 2 2
Rz 4 2 2 2 2 2 2
JoEN 0.2 0.2 0.2 0.2 02 0.2

ke 0.15 0.15 0.15 0.15 0.15 0.15
VC g 0.05 0.05 0.05 0.05 0.05 0.05
0 ZH * 0.2 0.2 0.2 02 0.2 02
fagh+« 0.2 0.2 0.2 0.2 02 0.2

B ST F ke RBEAT I YR ATE 460 ;403 ¢
4515 ¢34 40 g3 485 0.2 g;88 0.7 g;45 0.07 g,

x o« B % 4dE ke /AEYE A F . VA 3750 000 1U; VD3
1 500 000 IU; VE 40000 mg; VK34 000 mg; VB1 6 000 mg;
VB2 10 000 mg; VB6 8 500 mg; VBI2 20 mg; & & 100 000
mg; 7 2 000 mg; JLEZ 120 000 mg; D-4 4 % 80 mg;D-
2 B 45 22 000 mg; VC 140 000 mg,

x2 EEREFHS

Table 2 Main nutritional components

J8y I II | I\Y \i VI
KAy 8.36 8.46 8.31 8.75 8.58 8.50
FUE T 29.65 29.68 29.80 29.79 29.58 29.56
Gl 7.41 7.24 7.54 7.57 7.94 7.66

Koy 9.74 9.67 9.64 9.21 9.11 9.45

ERERRLH A FIEAEAL(n =3)
1.3 RIgigit

PNFREER T , PRL R H/ N &)y taf 14
HE(2.09 £0.10) g, FEHLIFFCE) 18 47K A
(A 60 em, 5E 62 em) o FEHL/T R 6 ZH( 1 |
LI V.V VD), 20 5 6 Ak}, f2H 3% 3
APAT, BAFAT 20 A, SRS ], PR AR
HESE AR, KR 23 £2 C, RRIR 3 I, 4%
M) 4351 oA 6:30,12:30 i1 18:30, H #&id &
Yy Rt AT 3% ~4% , BRI (0 35 % )
KT A0 2T A8, CRUEGRDBHE & A K G 58 ISR
ZHIPAE R, 55 3 d oK —3, #oK & BOKE Y
173, #3258 R A R 60 d,
1.4 RXIGH 8

XKA-2200 3 i 8 25 /0o L CIRTASCES O BILAY
A PR F]) 3 TMS-10241 42 [ 3h A= 4B ( H A<
TOKYO BOEKI 24 w] ) 5 =% P HH Ak iR 5 ( tric-
aine methanesulfonate , MS-222) ( | 745 V546 T8l
BA R 5 WURR N (b A= JU 2 A YR TR
O] AR IV A= A A A A 35 1 A e
AR (IR A A R A A
1.5 HmxX&E

TEFRAE A AT A5 24 b, KA REAL
W8 FEfh, Ji10.01 % (Y MS-222 JpRIME, FREL, (0 U
KIE T SALEFRM (ST WE.OE T,
H i 3 000 1/min, B0 20 min, B FH T 5
S BUULIA , o5 B FATREAILER 4 R fa 5y e, 1
AR, 2 I ER IR b R R AR LA A4 £
FE, LA ERESR BT - 80 °CykAR H 8 e H
1.6 #WMEHRE &

TER IR T 6 S A5 A, 43 i ki A ER

WER = (MKW E - AR E) /MAik
Y E x100% ;

G = AR R 0 B/ T A B B x
100% ;

Tk FR AL = M RDRL R R (A AROR B -
iAW BE) o




5 4 1]

BLARME , 55 R I SR AR A AR 0 K VAR AR AR R U (5 - 65 -

I AR A e b 4 R & U B B ERAE . BRI
(WAL ) s AR (IR H By gy ) s BREE R (SR
FIURCE AR ) 5 4 TR 57 g AR 4 e 2 2 il (3% 82
WU ) 5 7 26 0 (0 20 TR G ) 5 PRIR L H T
=R RN A [ P LE 6 ) 5 M B R Bl (AMP
) s PR ZE A (IR % 22 W 0k ) 5 UBF (% 1R iR
2% s WUBR Tl (R 1%) o

WL R A3 E S IRk B 7 0k K A
CHERS T4 ) L 1 (HILIROE 2 s LRI (R
CCHMAETE) s HL KA (S fRd 550 CHIBEEEL) o
1.7 BB S

St £ I8 248 Excel 2007 ) 20 % 8 f5 , R H
SPSS 17. 0 #FF7 R R 2 )7 223041 (one-way ANOVA) |
- H Duncan [C £ & LK T, P <0. 05 2= 7 2

Fo BAERAPFEIME + dRifETR2E (Mean + SE) (1Y
BT,

2 HR

2.1 (%BEHREREHNEEEKERENIN

3 R Rtk A fa KRB I
SN, B SRR A Ry B B TR i, 34 R
5T B W BRI, AR RGBT, T
I I R ER AR (RS T VAV
P (P <0.05), 1 gHAn I 2/ 006 R h
100% , B & & T VAMVILL(P <0.05) . fak %
BB RAR T A 3E Nz 7 T, T4 RN T4 0 e
REA | HRAREEZES, V. VAIVIA R ZES
FI14H(P<0.05),

®3 REZHEREHNREEKERNZN

Table 3 Effect of fermented soybean meal instead of fish meal on growth performance of barracuda

WA I II I \% \ VI
W/ g 2.13+0.03 2.10+0.03 2.09 +0.04 2.11+0.03 2.09 +0.04 2.04 +0.04
K/ g 8.61 £0.20°  8.40+0.08"  8.30 +0.08" 8.06+0." 7.48 +0.1° 7.11£0.1°
WHER/%  304.07 +8.62"  299.85+7.98"  296.94 +2.88"  281.52+1.3" 257.71 £6.98°  248.96 +5.8"
MIER/%  100.00 £0.00*  100.00 +0.00*  98.33 £1.67"  96.67 £1.67"  93.33 £1.67™  90.00 +2.89°
TR REL 1.77 £0.05° 1.82+0.03" 1.84 +0.02" 1.93 £0.02" 2.13 +0.05° 2.23+0.0°

ERNHBERFARNEFEEATEFEH(P<0.05),

Note : Values with different small letter in the same rows mean significant difference( P < 0.05).
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Table 3 Effect of fermented soybean meal instead of fish meal on blood biochemical index of barracuda
miH 1 I i1 v v VI
MEME/(g-L7')  27.63+2.45" 27.27 +£0.95" 29.60 +1.87" 26.43 £0.98" 28.96 +1.47" 24.03 £1.05"
HEM/(g-L7") 1500 £1.55" 14.73 £0.83" 16.17 +1.10" 14.43 £0.45™ 15.97 +1.04* 12.23 +0.44"
BREM/(g- L") 12.63+0.91  12.53+0.27 13.43+0.84 12.00+0.57 13.27+0.29  11.80+0.61
FER L 1.20 £0.06™ 1.20 £0.06™ 1.20+0.06™ 1.23£0.03" 1.20+0.06" 1.03 +0.03'
N V=3 /
?W?ﬁ% 5.33 +0.67 7.00 +0.58 7.00+2.89  11.33+£2.19  6.67+3.28 13.67 +5.24
v -
N B /
fr?f?;% 142.00 £22.37" 151.00 £33.31" 76.33 £6.01" 85.33 +3.33" 123.67 £2.85" 254.33 +69. 68"
v -
T B R it/
(ﬁ@?“%ﬁé% 14.67 £5.55 18.33+3.76  12.33+3.38  9.67+7.22  16.33£3.18  12.00 +5.03
v -
WL/
B 25.03+2.56 24.40+2.20 24.93+2.20 22.27+1.36 20.37+0.93  25.13 +5.98
(pmoL - L7)
E'( ﬁgz/ c ab be be a ab
. 116.67 £18.10°186. 67 £24.78™ 167.33 +17.3" 172.00 +6.56™ 249.33 £26.77°210.33 +17.03
(pmoL - L)
JRER/
RER . 0.17 £0.07 0.27 £0.12 0.17 £0.03 0.23 +0.03 0.23 +0.09 0.20 +0.10
(mmoL + L™)
%N/
HEm . 10.53 £1.02"  9.37 £0.20™ 9.72+0.79" 8.32+0.26™ 6.91+0.47" 5.78+0.51°
(mmoL + L)
el JIH [ i/
s R 11.30 +1.04" 10.16 £0.50" 10.68 +0.65" 9.25+0.45" 11.16 £0.90" 6.51 +1.32"
(mmoLL - L")
N E ls/
= B 5.69 £0.11 5.29 £0.49 5.63 £0.45 5.03 £0.21 5.72+0.43 5.54 +0.32
(mmoL - LL™")
HILFR 15 i/ 1696.43 +287.1 1720.13 +115.4 1 185.23 +331.4 1 293.40 £319.012 031.57 £597.85 4 813.40 +152.0
(ng - L—l) 3P o o b b 0
E R BFEREARNEFFETEFEZE(P<0.05),
Note ; Values with different small letter in the same rows mean significant difference( P <0.05).
R4 REBEEHERG&MTREMERSHZIE
Table 4 Effect of fermented soybean meal instead of fish meal on body composition of barracuda
WiH IpERic] I I I v \% Vi
IK43% 79.82+0.19 74.97 £0.81 74.42+£0.08 74.92+0.44 74.69 £0.48 75.66+0.72 75.42+0.34
MEME% 17.10£0.14 18.03+0.26 18.16 £0.50 17.83+0.13 18.09 £0.30 17.64£0.66 17.65 +0.37
WUA - aemmioo 1.03+0.06 5.3820.89 5.62+0.60 5.54+0.52 5.33+0.65 4.92+0.26 5.20£0.46
IR 55 % 1.56+0.05 1.44+0.02 1.51+0.05 1.47+0.08 1.51+0.05 1.51+0.02 1.48+0.03
IKAY % 78.34£0.27 67.83 +0.68" 68.31 £0.22" 68.71 +0.45" 68.61 +0.53" 69.54 +0.46™ 70.44 +0.68"
ot MBI T%  14.91£0.34  16.06 £0.23" 15.52£0.26" 15.22+0.10" 15.74 £0.13" 15.37 £+0.28" 15.09 +0.43"
= HpEN% 1.59+0.10 12.05 +0.58" 11.74 +0.47" 11.96 +0.47" 11.42+0.36" 10.71 £0.24" 10.05 +0.25"
KA % 3.98+£0.13 3.792+0.02 3.91+0.11 3.82+0.05 3.94x0.06 4.05+0.09 3.9420.10

E:RAMERFRRDEFHEETEFEH(P<0.05),
Note ; Values with different small letter in the same rows mean
WF5E K o B £ 28— FEOR e S ARDRL A A
(AT 432 R B LE PR B R 0 2, X £ b B At Bl
PR A £ 1 ISR A8 AR P — i L PA R £ 2
N LR ) AR P B AR, X S b
O BN 7 NP e Bl O] N | E B iE =
HHY ) SRS N LA 2ok v i ARk v b 5 B R 1Y

significant difference( P <0.05).
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Effects of Fermented Soybean Meal Replacing Fish Meal on Growth,
Blood Biochemical Index and Body Composition of Barracuda

ZHU Yanbin', YU Yebing®, YANG Wenping’, WANG Aiming’, LIU Fei®, LIU Xingwang', LU Yongsheng’
1. College of Ocean and Bioengineering, Yancheng Institute Of Technology, Key Laboratory of Coastal Pond Culture
Ecology of Jiangsu Province, Yancheng Jiangsu 224051, China;

2. Yancheng Hengxing Food Co. , LTD, Yancheng Jiangsu 224113, China;
3. Longchen Special Aquaculture Professional Cooperative in Dafeng District, Yancheng Jiangsu 224000, China

Abstract ; Fermented soybean meal of 0, 2.7% , 5.4% , 8.1% , 10.8% and 13.5% was added into barracuda feed, respective-
ly, which correspondingly replaced 0, 20% , 40% , 60% , 80% and 100% of the usage amount of fish meal. Feeding body mass
of barracuda was (2.09 +0. 10 g) for 60 days. Effects of fermented soybean meal instead of fish meal on growth, blood biochem-
ical parameters and body composition of barracuda are studied. The results showed that the weight gain rate, survival rate and
feed coefficient of the II and III groups were not significantly different from those of the I group. The weight gain rate and survival
rate of group Il were significantly higher than those of group V and group VI. The feed coefficients of group II and group III were
significantly lower than those of group V and group VI. Fermented soybean meal instead of fish meal has no effect on the mois-
ture, crude protein and crude fat of the muscle of the barracuda, but has a significant effect on the crude protein and crude fat of
the whole fish. The contents of total protein, albumin, glucose and total cholesterol in group VI were the lowest, while the activi-
ties of glutamic oxalate transaminase and creatine kinase were the highest.
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