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21 T B S 1 0 A S TN o S st Rl
HA T S pLAR I Ak e 22 HLRE B9 48 I 550 AS B
TEL, U OR GRS T R AN R B2 A AT
B A HA T 45 S S RE R TS N3 © 8 452 2
M S EE AL 330t (5 A 18 o ] 7 g A AR R Y
TR ATRE. P L, A S 56 78 [ 7= £ 80 1) ek
HAN N EE A B IR BTN T RR A 4 3 RO RE
WA, B 7R AR AR B i g i, R IR 4
FE] 7= A b e T B S (A S 45 O R I 4
e RO B b Ay R ) P 4 L 7 00 A e ) A
fil A K
1 MBS HE
1.1 FEXW
L1 St

ARG 6 4, 430 Ak ok A4 (67%
IFM) ,34% [ 7 4885 +32% ik O #0085 241 ( DFM +

IFM) .67 % [ a4 2H (DFM) | 67 % [5]7 fa8y 2H
el b Ay U 0. 2% 5P PR AL (DFM-Y ) |
0.05% T FR4h ( DFM-S) 21 1 0. 05% A 55 2 £ T
W4 ( Bacillus subtilis, DFM-B) , £ 32 uk O
oy R E Ry 5 R TR 4 7 AR
ROR 22 S WA b, PRTAS a0k 4 (=7 08 1
RO . E 1 R0k R0 7 AR R Y M RE 25 R DL
F 1, ERHIC 7 WL AR 2, AR ehE e B WL 3. ]
B4 AHEE, HEE 750 LAl (H A
) o SEE RPN B LA AT TR L X
T I AR (11,0 £0.8) g,
112 FREERME S H S
SERAENTIN T BB A AR 2 W) B 57 5
i AT o R R BT g 18 000 A i
BT 24 A~k Y83t , At 1 AR 20 m®, S FRK
PRy 4 m® 3o 36 S B2, B R TR, K
MORFFE(31 1) C, RIS

®1 ErFranS#HOamnERIER

Tab.1 Comparison of domestic fish meal and imported fish meal

=TT o R MR A/ (mg/100g) 2/ (KOHmg/g) R/ % 45/ % W/ %
Sample name VBN Acid value Salinity Calcium Phosphorus
[E 7= #3 Domestic fish meal 117.43 3.86 2.29 4.05 2.05
3 14285 Imported fish meal 71.82 0.99 1.66 7.41 3.46
T PA B8 o S DR
Note : All the above data were measured
T2 AMBAREREFAK( % XTERM)
Tab.2 Feed formula and basic nutrition composition ( % dry basis)
JEUR} Ingredient IFM DFM + IFM DFM DFM-Y DFM-S DFM-B

3 1 4y Imported fish meal 67.00 33.00
[E 7= #y Domestic fish meal 34.00 67.00 67.00 67.00 67.00
TEK) Starch 17.90 17.71 17.58 17.38 17.53 17.53
2 2 5 HA Peeled soybean meal 4.00 4.00 4.00 4.00 4.00 4.00
K I¥% A Fermented soybean meal 5.00 5.00 5.00 5.00 5.00 5.00
E#REAY Yeast powder 3.00 3.00 3.00 3.00 3.00 3.00
508 Squid meal 1.00 1.00 1.00 1.00 1.00 1.00
Z24E 27" Vitamin and mineral premix 1.85 1.85 1.85 1.85 1.85 1.85
%% Methionine 0.07 0.12 0.12 0.12 0.12
142 Lysine 0.12 0.2 0.2 0.2 0.20
SZALJEBE Choline chloride 0.25 0.25 0.25 0.25 0.25 0.25
YR HIIA Egg yolk antibody 0.20
T 24N Sodium butyrate 0.05
AL ZEFUAF 7 Bacillus subtilis 0.05
B/ % Nutrient content
#LEE 1 Crude protein 48.32 48.58 49.07 48.27 48.93 48.87
FIE N Crude fat 4.52 4.75 4.58 4.42 4.49 4.83

T AU U T 56 B CHLEE 19 3% 4 65% ), 7™ SR R BT LU A4S CHLER 1 95 3 64 % ), TR BRI (8 % 10 7°) | T RHI(30% ) Al e 2t

FFHI (10" CFU/g) 2 111

Note ; imported fishmeal was from the United States( CP65% ) , domestic fishmeal was from Shandong Province(CP64% ) , egg yolk antibody(8 x
10 %), sodium butyrate(30% ) and, Bacillus subtilis (10'© CFU/g) were prepared in laboratory
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Tab.3 Comparison of feed freshness differences

SHA | FERPEEIR (e 10g) R (KOHmg/g)

Test groups VBN Acid value
IFM 60.37 0.93
DFM + IFM 86.35 1.38
DFM 91.65 2.21
DFM-Y 91.64 2.21
DFM-S 89.44 2.34
DFM-B 91.41 2.39

TE LRSS o SR
Note; All the above data were measured

XF LB IEAT 2 94k, T E AR R
B, 5K 3 Uk, i) 8:00,13:00,18:00,
FIEW R S50 24 h TR, FREA Y
IR (W) o

SCH A I 60 d, FFAEER 1S K VER 30 KA
60 K, HIAEFREE, 73530 Wis Wy Weo SE5G
TRDEHE A UCBE MR BT B, Se e BBt P 2 i 2 2
AN 2% f9 R S, FRRS BT RS K% 120,45 3R
B, T BURL AL ] 180 2CO0RE R 8, B K 43 3l T
8:00.,13:00,18:00 #% # M — K, M L HM, Ific
SRR o GETHT R AR B AR R

W (%) =100 x (W, =W,)/W, (1)
A W I E ARG W, 50 ¢ KIS b A2 B R T
5 W AR IR IR ST

S(% ) =100 x S,/S, (2)
S DG R S, D95 ¢ K AR B R R S,
RSB TF RIS A A S
1.2 BREFXE
1.2.1 FEFHEH

TEFR S SCH AT T, 5 2EHL 3 000 H v
AR RENLY I 4 R . SCUR R MG IR AE AR
AR R B SR A 52 B, HF A RSB I T Y 6
MR BE 23 51 45 i 100 mg/kg 1) La, 05, Dy,0;
Sm, 05 \Nd, 05, Yb,0; 1 Y, 0, 5E#i L0 & AE N 5h
PR 56 1 SE UL DEM Sy St i ey
Fr 355 2 JH, 6 iRk SF R A e O, R ERUR
Ja 1 h ST BRAR, FRIE0E 26 3 4 JH],6 R iapRLSE
RGO, R 1 h 5, iR AR, O B T
IR R 5 B AT i S TR IR LA, 70 “Coptt
TEEE, -20 CHEIH
1.2.2  FERHr

S FREL 70 °C 2% N E EE A fRDRE s e
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0.500 0 g & THII P, A VOKEER) : V(i
FAMR) =10: 3, MPGH i B EEE W], MR, B4
e 6 B - IC R bR, SR FH HL SR A 45 1
PRI 2 558 D6 15 125 0 5 o M ORI o o O 7 1
JCEFri" AT 6 Fh iR Y 1 O
(feeding preference) "7,

F=(/1)7(s/s) (3)
A F OB R AF o, R FEFh R L OC R RS
T, MM Lo B s, AR
T ICRAE SRR g s, OB R b S
TIUREE,

1.3 HFELEBRSGITHH

SR80 + R 22 (Means + SD) K75,
J£H SPSS 17. 0 B it 47 5 H 2R 5 22 70, 52
B ENEFEAT Duncan” s ZH WAL (R EKF P <
0.05),

2 4k

2.1 REEEpEKMERE

HE 1 ~3 0 FH, fEA A B, IFM 4178
13 55 2R )5 1 4524 75 F DFM + IFM . DFM B4 (P <
0.05), L% DFM + IFM DFM 2 3% 5 R 15 1,
Wi 5 FsF 10 3 5 TR A oA A R 32 7 10 T 4 | 7 o
Kk DEM-B 41 14 8 255 2% & T DFM 41
(P<0.05),7£ 30 d ZRiHETF IFM 41; DFM-Y £
{AE 15 d B4 48 R g 35 S T DFM 41 (P <
0.05), 5IFM A LR E X7, 255 DFM L
FEES, BEMT IFM 41 (P <0.05) ; DFM-S 4
15 d P E R B S T DFM 4] (P <
0.05),5 IFM i o % 25 7, Z J5 (KT IFM
ZHFN DFM 24 (P <0.05) . 3 4 AR, 7655 5 1
(1] ,6 ZH Ak ] (1) v 6 3 174 ol 16 6 459 G i 2 i 22
5o
2.2 BERRF

Hi [ 4 W H 4 P faoR A o) rp A i
HES e mR LR EEEF(P>0.05),
REMBES R P REHRENEik. B 5%
DR B U T R A ARG B 2R ST B 34 AN B AR
H AR B HERE 1) B K
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WER/%
Weight gain rate

0
IFM IFM+DFM DFM DFM-Y DFM-S DFM-B

E1 %15 XARAHNMIGER
Fig.1 Weight gain rate of different
groups on the 15th day
AN FRFRR 22 W (P <0.05) 825 [
Diffetent letters indicates significant difference between two groups

(P <0.05) ,the same in Fig.2-5

200.00 g
3 180. 00 a
160. 00

be bc

—

o
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(=]

W2 /%
SB5Z383:
S

Weight gain ra

N

IFM IFM+DFM DFM DFM-Y DFM-S DFM-B

B2 %30 RARAEAAIEER
Fig.2 Weight gain rate of different

groups on the 30th day
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O
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300.
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in rate

WEZR/%
Weight ga
oS
S

IFM IFM+DFM DFM DFM-Y DFM-S DFM-B

3 ¥ 60 XARAEAAIEER
Fig.3 Weight gain rate of different
groups on the 60th day

F4 REEFEER
Tab.4 Survival rate of Chinese soft shelled turtle

%
ZH I
A5 15 d 30 d 60 d
Groups
IFM 99.18 +1.01 99.15+0.85 99.14 +0.44

DFM +IFM  100.00 +0 99.80 £0.28 99.80 +0.28

DFM +IFM  99.95 +0.12 99.95+0.12 99.89 +0.11
DFM-Y 100.00 =0 99.97 £0.07 99.80 +0.32
DFM-S 100.00 =0 99.97 £0.07 99.87 +£0.02
DFM-B 100.00 =0 100.00 =0 100.00 =0

1.20
1.00
0.80
0. 60
0. 40
0.20

0

BT
Feeding preference

IFM DFM+IFM DFM

4 FAEEHANERRET
Fig.4 Feeding preference

of different fish meal groups

1.20

g 1.00 i > c ab
(]
§E 0.80
ﬁg 0.60
HE % 0.40
g 0.20
= 0
DFM DFM-Y DFM-S DFM-B
BS5 AEFMAEHNBEREST
Fig.5 Feeding preference of
different additives groups
3 il

FRHE W 15 B T A R B B T A
SE AR TR B (BRI 4 ) TR E AR RE
R IERL ;s Z 5, TH A AR & 57 W ook 38T
B UYL, I o R BRI A, ok
S N LGB iRPRHY 3 228 1 Bk U, 2 11 A28 )
SRR R E B A BOR TR, AR BE S
I P FEORY I T T 25 A W 5 6 Ak gt [ Ry
hAEEHAER S RCEEE RS THAOM
Bt X EAR R b T A FE 7 O R
TRA FR IDRL G H AR B 38 D PE B B RUR A
/A e v W€, (01 T A v S W< g EOD VAR R
Ho

SR, [ 7= #2000 3 R v g 1
e B8 3 v it S A £ 1 BB T AR A, T RE R
SR AR K ) 2 SO AR, I i — 25 R
BB R ALK ) A K. AKSNES F
MUNDHEIM "' i fff 5 . 2 B , 7o i b 382 1 61 )
P4 T R P V8 ( Hippoglossus hippoglossus ) X £
MR AT ER, AN, AT EE R Bon A K
PERE 5 51l 4 14 20 18] 2 5 A8 — 35, 1] S 0
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W R B 2 A A PR RE A AT e I (R 3%, (H
IR R 7 A Kk B v, o A7 70 780 W 34k 3
T, s B B I 4 1Y T BB, it AR Y A, AR IE ST
HERREXT AR ARE 60 K 1 AR B b AT 4%
BRI

TNRTAE A R A IE D R DALE — & I
[F] A PR UESE B S i S, (H AR EEA R B35
A A FEYRT, b5 R 0 A E B A
M) 52 56 2Jy P %o A A 8 A TR AL, i T i 5 8 1 1%
o HCHEFERET, Wk th T H B B8 FR
3t SR RN R A 2 7 A — BB X SR N R A
FHY Y T, T X LA ) B s T BOR Y v
2] FSEF ( Scophthalmus maximus) " FAR
( Anarhichas lupus )™ VI B JL 40 & X #F
( Litopenaeus vannamei ) "' 45 A= | ¥ RE B9 F W o
FEl 7 #8080 T B, i T A R
J& LA K A A7 A8 RS 36 45 3 SR ) 808 1Y
T TR WUy YR R 2 , R, AL
THT S BRTE M, ok g R4 LR
Ui AN R 2 4 S AR AR T e f e A2 B o
AWFFE R, S AR VBN FIER U 2 1 B [ 7
OB RIAS N E T (52 3) , B, 7 1 o i Rk
MRS R R 5 R TR B R N 4 [ 7
KRR, T RE U 0T B A O

GUEHUIA TR ARG L ZE AT R I 1R
ST EA — R . AT, 54
[ 7= o 2 A B, 3 s o) 1 8 P X R 2
ARSI E R b ARl T A VBN TR
Y it B A5 B — & i B S AE ] . MAHDAVI
LIRS S B, 6 ARG TR R0 B0 B DI RE %
HEIIB SR G 0 B R TR A K B 4
BRI BT AL BT o Al B2 ST TR AY S
RE W 5 B2 iy Hh AR B HE (0 1 F R, T R HO
EMUE ST A . RIS B 5L & B,
BEILIEA, Wk vh A I SR B 4 AE TR RE S TS AT
B ES T IRA R S, 8 M IE R
TE, P2 8 IR W SR T AL R, AEOK R s T
T, il B 2 ST TR B A5 0 D) 8 255 4 v B R IR
1.( Oreochromis spp. )" FL4 e % "> i e g
HH % KF ( Fenneropenaeus indicus ) 220 Ak B
PR R B 4L R UL I R Y AR # ((GIFT,
Oceochromis niloticus ) W4 KPR . T BRAN1E
B/ TR = S LRy 1 IS TN 4 <l w2
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Effect of egg yolk antibody, sodium butyrate and Bacillus subtilis
supplementation in domestic fish meal based feed on growth and feeding
preference of China soft-shelled turtle

WANG Gang', ZHU Zhanying’, HUA Xueming', YU Ning’, WANG Yunlong’, WANG Tan', KONG

Chun'

(1. Key Laboratory of Freshwater Fishery Germplasm Rescources, Ministry of Agriculture, Shanghai Ocean university , Shanghai
201306, China; 2. Hangzhou Haihuang Technology Co. Lid. , Hangzhou 311100, Zhejiang, China)

Abstract; In order to understand the effect of domestic fish meal with exogenous additives replacing the
imported fish meal on China soft-shelled turtle ( Trionyx sinensis), six groups of soft pellet feeds were
designed and formulated with 67% of imported fish meal group (IFM) , 34% of domestic fishmeal + 32%
imported fish meal group (DFM + IFM), 67% of domestic fish meal group ( DFM), 67% of domestic
fishmeal based group added 0.2% yolk antibody Group (DFM-Y) , 0.05% sodium butyrate ( DEFM-S) group
and 0.05% Bacillus subtilis group, (DFM-B), respectively. Relative weight gain rate and survival rate of
Chinese soft shelled turtle ( Trionyx sinensis) were calculated at 15 d, 30 d and 60d respectively. Meanwhile,
in feeding behavior test, the above feeds were individually marked with one of the rare earth oxides (La,0,,
Dy,0,,Sm,0;,Nd,0,,Yb,0, and Y,0,) at 100 mg/kg, and the feeding preference was measured by the
concentration of rare earth elements in feces and in the feed determined with inductively coupled plasma
atomic emission spectrometry. Results showed that, 6 different diets did not affect the survival rate of Chinese
soft shelled turtle; the growth of the turtle fed with the diet containing Bacillus subtilis could be significantly
better than DFM group in 60-day feeding period, even not significantly different for IFM group in 30-day
feeding period, while with yolk antibody and sodium butyrate enhancing growth performance only in the early
feeding stage (15 d) of the juvenile soft-shelled turtle; feed containing mixture of domestic fish meal and
imported fish meal was easier to attract juvenile soft-shelled turtle ingestion. There was no improved feeding
effect of egg yolk antibodies , sodium butyrate and Bacillus subtilis in domestic fish meal. There was also no
corresponding relationship between initial feeding preference and the growth of juvenile turtle, illustrating the
feed ingestion was not the determinant for growth.

Key words: China soft-shelled turtle; fish meal; egg yolk antibody; sodium butyrate; Bacillus subtilis;

growth ; feeding preference
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