5w D AR AR R 4R 3R Be M T B R
2 O M OFT 3 T O W o it H | KPR mEE B2
|
(LA B REE A ILK =B FO T, RE IR Sk i s, B 430223; 2.4
sl R 5K 2B, BRI 430070)

O ARG BE AR AR R Be R m B AR AR KRR, A AIIRE FRA
il % L7 RO A A R bR RS2, DA G 55 ' 2 A et bkl rh 4 2R 3K B M 75 22 . X 360
AT E Hy(56.3+1.8) g M & & Ak, BN AL 6 N, BH3IAEE, GAEL
20 Efa . 0 BIAEYEE R Be & HIN 0.3CR R4, 2.7, 5.4, 10.1. 20.5 F1 39.8 mg/kg
(¥ 6 Fhatifbiakl, HEAT 10 AR FFEIRE . SREW: 1 BEERE P44 B & &N
(0.3~10.1 mg/kg), & 2 13 5 B 2318 IN(P<0.05), FRAERI 4E4E Be & 214 2
10.1 mg/kg 5T RaE; 5.4, 10.1. 20.5 A1 39.8 mg/kg 2H K MARE R BUE Z KT X R4 2.7
mg/kg 4 (P<0.05); 5.4 F120.5 mg/kg ZHHI AR LE &2 & T X RZH.(P<0.05). 2) 2.7 5.4, 10.1.
20.5 A1 39.8 mg/kg 41 1) 4> FURH E 1 AR K 70 B B35 v T HEZH (P<0.05); 10.1 mg/kg 4H
()4 f ML AR G & B Ak, DR T X IR4LA 2.7, 5.4, 39.8 mg/kg 4H(P<0.05); 5.4, 10.1 fl
20.5 mg/kg H VLA R & 2 3 T R ZH.(P<0.05). 3) SZH MiE B &M . S8
B BRI T 4 A G Bl 3 1 TG 45 35 25 7 (P>0.05) . 20.5 A1 39.8 mg/kg ZH A I 375 ol 1 ke P Wity
PR R T X IR 41(P<0.05), 10.14 39.8 mg/kg AL I /R R A & & &E & T X IR 4(P<0.05),
10.1+ 20.5 F1 39.8 mg/kg £H (1) FFIE 4 PO s g vt 12 4 25 v T 0P LA AN 2.7 5.4 mg/kg 4
(P<0.05). Z¢ I, DAMGE AL N 5 R S MO PP R bR, B ST 2R 915 43 #7453 204 4R
TREE (56.3+1.8) g M & D AR AR h 4542 38 Be 7R ZE5 4003 9.22 F1 10.11 mg/kg.
A HEPAEM; R Be EKVERE AfkiBhs HEE
HE 72K 5: $963.73°1 SCHRPR AR AL E LT

UM 3R B E/KIETEN B R4 R, WSNESEE . WL REAINLIS G 3 ARl , IR Lt
FROAMEIE 3 . 4EAE 3R Bo TE/R Y ABERRIR TR NAFETE, AWK N 140 Z B IHIIEE v, 2

Wefm H#E: 2017-11-01

EEWE: WAL AR R L T5E 4 5 BI(CARS-46); A s MEAT (R FHIF & T2
#%(201003020)

fEERIA: R LA981-), L, WHEHRIHA, BIFFFA, Bid, MWHMZEETR 5B,
E-mail: wufan58@126.com

*HEEMEE: L 4B, B, Wit4 S0, E-mail: wenhua.hb@163.com



HRER A G S 7 A LB AR R0, B AR B Th e . /K™ sh ik
ZHER Be, MR E. BRI KA 2 D Re F AR, K™ 3h
SRR YE AR 2R Be B 77 E B 0TI E A DA M R HRAE, a3 s R M (etalurus punctatus)
A 3 mg/kgBl, KPGEEEE(Salmo salar)A 5 mg/kg!, HLE%(Oncorhynchus mykiss)’y 2 mg/kgll,
El i %2 i % (Heteropneustes fossilis) N 3.21 mg/kgl®!, % &8 (Cyprinuscarpio var. Jian) N 6.07
mg/kgl”l, 5§ B R (Carassiusauratas gibelio) 4 0.95 mg/kg!®!, E) & &% (Cirrhinus mrigala)
5.63~8.61 mg/kg!®.

# & % JE i (genetically improved farmed tilapia, GIFT, Oreochromis niloticus) &%t i5t4%

BRI B AE, AR FUR DR, &R A5, RO E IR . PR
N YRR KB T 25 EH A A M kil , AR ARER B BUKFRIANE, gD HEfM
(Oreochromis niloticus X O.aureus) X 1i R P 4E4: KB T B T £ 5%, 403 N1.7~9.5
mg/kg(28% 5 H /K F)F115.0~16.5 mg/kg(36% 5 FH Fi/KF)10; 215 4k (Oreochromis
mossambicus X O. niloticus) X TEIHHAEAE ZKBel) 75 258 N3 mg/kg!'. T &P IEMAELK
THORE LG HAth i R R, T AR FE AN [F] 2l R BRI 22 5, BRI E R RN FEE WA
Z o, B B EVHL S S D AR R rh 44 R B R B . AN L & B AR O AT
XA, FRER YA RBe S BN B P AR AR K VERE L A EFILE R 2 R S LIS A IE
AEFERRIIRE N, DA E 5 B P AR AR 4R A KB
1 MRS
L1 ek

DA B8 1 R0 A e A R R0, DA R R S itk A R R, DURIRE AR, T SR
HHRSE TR WA 1. 424K Be HIBCTHAKF 203005 OCW IEZH) 2.5, 5.0 10.0. 20.0 Al
40.0 mg/kg, FEACH] 6 Fhalifb ikl . ok et 3 Be 5 A7 4 IR A LM A — E IR FE 4L %
Be TR KL, FEMRAE Bt /K [ AaDRE A 28 AN [R) 5 B i) FURRE, - 4 2H 38 DAZT 4 3R (R 3G ik T
stk 3 Be BURAHOA A o (aDRHEC I 56K T PR E R S 1L 60 H 07, H e i e k1
PRI — € R & JE B R A, T KA SR &35 5],  FE K A SRHLIN TR EAR 2.0
mm R, BXERTE, BERKL 4.0 mm EFTZEHRE, B T-20 COKAEEH LRAEEH
R PR ik (R TR R A w) AR 7= KRR )4 6 i Ak Tkl h 484 3K B & 8093 3K 0.3,
2.7+ 5.4, 10.1. 20.5 F1 39.8 mg/kg.

F 1 REAVEDRHE RS TR KT (H A s fit)

Table 1 Composition and nutrient levels of the basal diet (DM basis) %



WiH Items 4 & Contents

J5 8 Ingredients

fi% s H Casein 30.00
B Glutin 7.50
Ik Dextrine 38.00
LK Corn oil 4.00
Il Soybean oil 4.00
4E4 R TIREl Vitamin premix? 1.00
WL R AL Mineral premix? 4.00
SALHEEE Choline chloride 0.25
4K Cellulose 11.25
#it Total 100.00

B 777KF Nutrient levels

7K4) Moisture 10.11
MEHF Crude protein 30.43
HE Crude lipid 6.68
HLIK 5> Ash 4.01

DT 4E A R TR B A One kg of vitamin premix contained: VB1 5 g, VB2 10 g, iZFR4 calcium
pantothenate 10 g, “E#JZ biotin 0.6 g, MR folic acid 1.5 g, JIE¥ inositol 200 g, L-4E4: 3 C-2-BEEREE
magnesium L-ascorbic acid-2-monophosphate 60 g, g niacin 6.05 g, o-4E4= 2 B EAH&HE a-tocopheryl acetate

50g, VA2000IU, VK4g, VD;400IU.

VT W EL IR KM One kg of mineral premix contained: Ca(HPO4)2-H,0 135.8 g,
Ca(CH;CHOHCOO),05H,0 327 g, FeSO407H,0 2.125 g, MgSO04 137 g, NaH,PO;87.2 g, NaCl43.5 g,
AICL#6H,0 0.15 g, KI0;30.125g, KC175g, CuCl-2H,00.1 g, MnSO4eH,0 0.80 g, CoCl,e6H0O 1 g,

ZnSO4¢7H,0 3 g,

1.2 S8 st AR pE A

It iV B R E K CE RIS R A, 38 R TV X L3 2 IR R b ) 4
B3, BRI RN INGE A 3R Be (MR, 2 B BRI A (ot . A 38250, Hldd
SEYR T N (56.3+1.8) g 7 E W AR 360 &, BEHLYER 6 N, BH 3 ANEE, BAE



220 B, SEEBHLSET 18 AMMAE1.0 mx1.0 mx1.5 m), B 20 B, %41
Iy AR SEAE R Be S B BN 0.3(CRHIRAL). 2.7, 5.4, 10.1. 20.5 A1 39.8 mg/kg 1] 6 Fhalifk
Tkl HEAT 10 BRI IR IR .

FERFEME 2 7K(09:00. 16:00), FMMEHME, &F 2 FFRE 1K, FREIAIRERLE 10 4.
FFHM DK RIS & KA TG Ol R KIE N 27~33 °C, pH N 7.2~7.5,
WIRAREE>5.0mg/L, SR AKE<0.05 mg/L.

1.3 KRS

FR58 10 A J5, FalEe Lk 24 h 5 ARICEEAS AR BOEe fU B IR D SR B . RN
FBANLIZEEL 3 e fh, WA, RE, WRFBCR IS EAT MR, B35 55 AN IR,
IR EE, THREMEA LA, OREEFIERE S, TR FR PRI o R 24T )
BOEHET 4 CUKFT 2h, 3000 r/min &0 10 min, B EZMIE, HTH5 &AL
PROGRTIN . A5 55 SN 3 R T A SRR TR LR K 4 RURL AR 43 5
JEE B4 B -40 CUKFE T ERAERRIN
1.4 WE T
141 EKMERE

RIS R LN D hn s /A V(T

B Z (SR, %)=100 X Ni/No;
( )

EIE. IT

1 E R (WGR, %)=100X (M,— Mo)/Mo;
TARL R EUFCRY=Wo (Wi— Wo);
WA HL(VSE, %)=100X M /My
FFAREE(HST, %)=100 X My/My;
B BE(CF, %)=100 X My/L3.

s NN 53 et R B 46 R8O 28 R R 28 MoFML 53 ) 9 ial e £ (1) 4] U 35) B F 1
LR (g): Wt EIRRLE B (Q): WoMlW i ik ge 4G M A2 K S H (g)s My
NFE N E L (g)s Moo NFE IR (g)s MW AL 3 7l Js: i AR B (@) FIAR K (cm) o
1.42 A FILAE TR R

et AL 78 75 4 TR FT AOAC(2000) ! 21 7 vk« 7K 43 & I 2 SR 105 CHE
B, KA BT A B e R LR R, MR I 2 & (R0 R 2R IR $%
RHAK 5325 52 (R 5E R F S5 AR AP K 530
143 MIEFFFIEAE A FE R



FRELL g IEAEA RS 35 500.01 g), 1% IR E B (g) AR (mL) AR BEER K, B TUKk B
HU AT 3 000 r/min 0210 min, BCEIEH T R A AL FEAR BRI o 75 Bk I A (ALLP)
Wk, HEE(GLU). SEATPNRRE(UN)E &, IS HHE B8 (AST) A I 2
(ALT)# 1 K 1 Sysmex Chemix-8004x [ 514 4t 73 M A I 52 o 3 FH B st Jlk A 40 T AR F T T A1)
28 I $7 5 S ) A T U 50 SR ) B AR B o PP 7 e RN 28 R B I I P 0 B 1%
e

FFIEAS BB« 45 TR B R S 1 (U g prot)="E A0 23T (SRS I (A 48 BB Ul . R T IE
it 5 P (U/L) /P I 20 25 2 LR FE (/L prot)
L5 Giikorbr

K HISPSS 19.04¢ i 4 B R & 5 29341 (one-way ANOVA) FlDuncan (X £ 5 HL#57%
BTG AT, RIS R P 2R R, 2R EEKTNP<0.05. FIFHTL
(broken-line) [F1 5 43 47 753 i 7 & & JF fa 0 1Dk v 4k A 2Bl 5 2 5030,
2 4 R
2.1 Tkl 4EA 3 Be A R B B AR AR KRR M

HIFE 2 AT AN, BEE TR 4E 4 3R Be S MM IN, 7w B AR A 0 E % O R
(P<0.05) )54 TR R34, 2.7, 5.4, 10.1. 20.5 1 39.8 mg/kg A1) 5 3 & T X B8 41(P<0.05);
10.1.20.5 F1 39.8 mg/kg 4135 2 & T HoAth 52 (P<0.05), (HIX 3 2H 2 [8] 3 . 3 % 7 (P<0.05).
T PR R BCR T REES, 5.4, 10.1. 20.5 71 39.8 mg/kg H B EMK T RHHBL4LA 2.7
mg/kg 2H(P<0.05). 5.4, 20.5 mg/kg 2 & % AF A R R LE B35 5 T X R 2H.(P<0.05), HAh &
H 2 18T 535 7 7 (P>0.05). 0.3, 2.7 5.4, 10.1. 20.5 mg/kg 412 1) 75 & %2 = fa 1 I 7 6
i 7 (P>0.05); 39.8 mg/kg NN S sy, & T 2.7 f1 5.4 mg/kg 4H(P<0.05). %4
ZN8) 35 & DR R IR b TG 2 22 57 (P<0.05)

F2 TR 4EA 3R Be fr RN

it

DR AR AERE IR

Table 2  Effects of dietary vitamin Bs content on growth performance of GIFT

TR R 4E4E 2 Be & Dietary vitamin Bg content/(mg/kg)

i H
0.3 (X8
Items 2.7 54 10.1 20.5 39.8
Control)
¥ IBW/g 56.63+1.38 57.19+1.50 57.74+1.77 55.24+1.26 56.1242.25 55.14+1.69
KYJFi&E FBW/g 239.88+4.67* 257.01£3.96° 276.85+9.52¢ 273.66+£6.92¢ 278.69+13.34¢  273.77+10.45¢




HEE WGR/% 323.68+7.75°  349.3249.48° 379.27+9.45¢ 396.21+5.424 396.47+5.134 396.53+4.49¢

Tk RE FCR 1.61+0.09® 1.51+0.07° 1.33+0.09° 1.27+0.07° 1.29+0.08° 1.24+0.05°
AR VSI/% 8.23+1.18 8.30+0.54 8.54+1.86 8.32+1.55 8.23+0.96 8.27+0.57
fFk L HSI/% 1.49+0.16 1.73+0.23% 2.04+0.26b 1.80+0.35% 2.05+0.34b 1.7240.28:
fEFEE CF/% 3.55+0.35%® 3.43+0.45° 3.42+0.21° 3.800.26% 3.78+0.25% 4.04+0.26°

i

FAT 8 R bR A FNES FRERRZ R B (P<0.05) , MFBETRRRZERANEE
(P>0.05) . T,

In the same row, values with different small letter superscripts mean significant difference

(P<0.05), while with the same or no letter superscripts mean no significant difference (P>0.05).

The same as below.
HEA L, @& EIHS AR, &8P e RS R R E RN, SR gEE R
Be) 77 228 59.22 mg/kg.

450 -
y=396.1
%
2. 400 = ¥ .
= 5
5 350 | . y=7.365x+328.2
% R~=0.900
5] |
2 300 i
3 i =
o . x=9.22
gz 250 | i
200 8 ' ' | |

ﬁ]ﬂﬁi%mﬁ% Dietary vitamin B, level / (mg/kg)
Bl 1 e D AR s Sk h 44 3R Be A R TR R R
Fig.l Broken-line analysis of relationship between dietary vitamin Bs content and weight
gain rate of GIFT

2.2 TRl 4EA 3 Be A RN B B AR A A ORI A E R L
M 3 Al%, 2.7, 5.4 10.1. 20.5 F139.8 mg/kg 414 il & A AL K 0 & E B &5
F XL (P<0.05), 1M 2.7+ 5.4.10.1.20.5 F1 39.8 mg/kg 2 2 [8]C & 3 2 7:(P>0.05). 2.7 mg/kg
W4 Ky B iRAR, DT XM 10.1. 20.5 mg/kg 2H(P<0.05). 4= fh (LA G &
L 10.1 mg/kg AL, BZEMRTH T 20.5 mgkg 4 LAAMEH A & 4(P<0.05). S4LLAIRY
IK 3 FKEL g 17 & B G 55 38 22 5 (P<0.05), {H 5.4. 10.1 1 20.5 mg/kg 2H AL AR EE A 5 & &



-

3 T R ZH (P<0.05).
R4 R Be

*3

BN

B P AR mALAE T4 R

Table 3  Effects of dietary vitamin B content on nutritional composition in whole body and

muscle of GIFT %
Tk 44 R Bs & &2 Dietary vitamin Be content/(mg/kg)

B gE|

0.3 X
Items 2.7 54 10.1 20.5 39.8

Control)
414 Whole body
JK4> Moisture 69.25+0.43b 67.42+0.87° 68.030.94% 69.45+0.45¢ 68.74+0.67" 68.15+0.54%¢
A A Crude

14.84+0.27° 15.83+0.28° 15.68+0.28° 15.78+0.38° 15.95+0.47° 15.96+0.46°
protein
HET Crude lipid 10.92+0.48° 11.45+0.50° 11.83+0.88° 9.46+0.65° 10.60+0.95® 11.1440.85°
FHK 4> Ash 3.24+0.33¢ 4.67+0.32° 4.44+0.17° 4.33+0.27° 4.78+0.26 4.39+0.30°
VLA Muscle
7K%3 Moisture 75.72+0.66 76.48+0.87 75.8440.53 75.79+0.33 76.59+1.18 76.41+0.24
A A Crude

19.55+0.34° 19.95+0.35% 20.44+0.35° 20.23+0.26° 20.18+0.27° 20.04+0.37%
protein
HET Crude lipid 1.83+0.19 1.80+0.17 2.0140.15 1.8440.16 1.7240.15 1.80+0.25

2.3 BRRAEAR Be B 2 A LI A A AR R ) 5
B 4 v 50, BEERIRYEAE 3R Be & BEMIIN,  IIE 580 B R g V75 1A A R 3 B B 2
b, A, 20.5 A1 39.8 mg/kg LI B o R Bl 0 A S 3 v T I 4.(P<0.05)

2 18] o W 3 7 7:(P>0.05);
HoAth % 20 22 18] 6 . 35 22 7 (P<0.05) . £ 2H 22 [A] L35
- 2H 22 [R] I 4 3 S Bl 1 I Y 35 22 2 (P>0.05)

RABEEVEEE & T X R4 2.7, 5.4 mg/kg 4H(P<0.05), 5.4 mg/kg 4152 & T4 HR4LF 2.7

mg/kg 21(P<0.05).

Wil 2 WL, DURTHEAS PO R MRS I SR b, il

10.1. 39.8 mg/kg 4 IMILi% Rk HK &

XA R4 2R Be I FR 2 &N 10.11 mg/kg.

*4

TR 4EAE 2 Be &

=1

= T X R 4.(P<0.05),

= H
i\

HA EANESEILEEZERP>0.05).
10.1. 20.5 £ 39.8 mg/kg AT FA 5 5

LR [ A 7 M 5 2175

BN 2 AR AL A A A R AR (K

BY AR



Table 4

Effects of dietary vitamin B content on serum and liver biochemical indices of GIFT

TRkl 484 3 Be & f Dietary vitamin Be content/(mg/kg)

A

0.3 (X
Items 2.7 5.4 10.1 20.5 39.8

Control)
Mm% Serum
BB

18.27+1.76 19.10+1.55% 21.00+2.58%® 20.96+1.35% 22.8742.50° 22.57+2.30°
ALP/(U/L)
HIE

5.37+0.24 5.14+0.29 5.12+0.21 5.09+0.32 5.05+0.13 5.24+0.20
GLU/(mmol/L)
SMEH

27.47+1.46 27.33+£2.30 28.67+1.72 30.40+3.05 30.67+2.55 30.17+2.25
TP/(mmol/L)
RER

4.81+0.782 5.254+0.95% 5.51+1.08% 6.82+0.75° 5.84+0.66% 6.86+0.91°
UN/( mmol/L)
HFWE Liver
WHE R

39.97+3.70 42.5743.34 42.38+4.13 45.09+3.68 44.46+4.05 47.16+4.57
AST/(U/g prot)
B

12.06£1.10% 11.49+0.96° 17.73£1.82° 35.13+£3.15¢ 32.9342.08° 33.26+2.93¢
ALT/(U/g prot)

45 -
I y=32.7

(A

Ll
<y
45

FIA

$

JHFJIE
Liver ALT activity / (U/g pro)

o

K2

= NN W W A
ot o o nn o

=
(@]

¢

y=2.487x+7.6
R>=0.895

x=10.11

0

10

20

30

50

tA L4 £ FE By & & Dietary vitamin B level / (mg/kg)

W P AR AR R E M I SRR 4E A R Be B AT B )R R

Fig.2 Broken-line analysis of relationship between dietary vitamin B¢ content and ALT



activity of GIFT

3%
3.1 TRl YRR R Be AR E B AR AR KRR S

Y R BIE BN YIR A AR R B B 1T NS S WA FER . M2 K5 & S AR
S, B S 5 MEFERRACHAH S SR, PRIk = 4EAE 3R Bl 22 RE M 7K 7 S P i 1E A
KR HARN — RIVEB AN, A& HIERZAE . S5 RE = 454 £Bex HIMR B 2
FEANYR « FEIE LA S AU T F 3 i S IR Y. i 3y A0 B f1(Epinephelus coioides) il = 4L 2Bl H
AR AERIK TR, BHRRIK S Z5E04 . B Je D 0 1% B i = 4E2E KBl
VRIS JE LR g 2 P ER, FET % BT, F BAE TR K OO, AR50
HRAL I 0Bk T A K AR LAAN, R 8 1 FoAt B 2 (B 2 0 3K T R IR A i 6 £ ) 4k 2 A
50 glitr, AEHAEKMATII BiA N O R T —E R I4EAE R Be, K AEFRTE A A R HI 30
TEGN B S MR BB Z s 53 4h—ANJE PR R 2GR0 3= BELE WA vh B AT, 7K IR8 b Ik
RN RERI T35 & D AR A R A A R Beo 7 B B AR £ (13 R A T R R 4 R Be B
HI3g I e, E310.1 mg/kgfaBTHGE, UH4EA ZBaX 5 & & FE M1 A K2 0 75 1,
X AR R AR B R B A 0 ORI BLHR (Penaeus monodon) IFR LS 5], i B 442 K Be/E —
SE SR P AT DL SRS AR K, (R B R AR, TR T AR FRE Bl

JEAAEE o AR BRI G 2 S b 1 B R E TR 0L . 7 B RIS RS In4E2E 3R Be HY A
BHE, FHARLEZER T HAM4EA R Bl A, AR50+, BRI 44 R Be &Mt
B, FFARLL R BT, AR AT 39.8 mg/ke LA B . BEARGT R4 & P R R
2 A PR AR AT L PR R R, AR L PR UG I 4R AR R Be AR T REIE AL T B AR, X
T P AR A G R T A R
3.2 PRI R Be SN B P AR A AL E TR R

AR5 v 4 A R BT I ZH 1 4 R AR o R v T IR, LA R B i B 2
Trmass, BHAERBE TEARMFIH S E K. DA AR, BERIN4ES: =B
FalRL () 57 T R 2 15 o R Tk RS, 4T B AR A R T A ARG RO, 4E A B,
(il BT U FE W R W E AN BRI I i, VBN 2 5 & A s N, B SR A
RN HABARIER, WIS & R L TR, AR T IR E B B S Rl 4
A B ENNE S 5 A ARG DT ER A . KRB = 4E 4 R BeT,  FIEGOR R A6 Z: 110
BETEVEREG, @ MR IR AN 2 B, A BRI 207, AR5, k10,1 mg/kg



ILEE R Be ] LARRAR S AR a4 toRUIR DG & 1, X 50 B (Channa argus) W 5845 3R 08—
£ 5.4 (Crenopharyngodon idella)it 78 1 K BL4E A 2K B BT IR 105 ARS8 G AE AR 4L 2400
FRLOT1,
3.3 TR R Be BB T W P AR LT AR AR BRI

PR R M B I — KB, 2 5& MRS G AEFUAR R AR AR 4%
FEEH, R RS N ROV EE . JA KRB Rl MBS
AR UIAE DG, Rtk 2> se e 2 S B R0 PR o B0, 48 4F 35 Be Rt 1o 35 12 s 4 SURL ) (Haliotis
discus hannaiino) P [T BRI DA P 7 B0 e BRI 25 TR 2 e I 1 55 P 200 B0 JHF U 4 4 el
I PR A R AR K Be S B T AR T A T R R A OS) FLANIE XS IR (Litopenaeus
vannamei)$% B & A 200 mg/kg4E A B TREE,  FL LI A 520 S i M1 D e U 1 S5 35
TR AR, BEE R AR BB TS, RS N AR R E b
Th, FE4EE FRBe A BIA3110.1 mgkgfila T HasE . FFIEA FAEEUNG I 1 2 I3 R L
EER, WESEASENAMHFEES . 484 KB BBER I 2B v v, 17 8 B B A,
B AT 8 f T ARG (0 7R T8 A A G, PRIt 2 AL IR HH I35 22 s ] R B IR A R 4 o
Je, W MRS HA PR EIER S BN Z, TERmEaMIINES RS E, B
MG B EA S B REE LT

MIGRRBRLAFEATESE, KB 7 RN BB EAEPRI . A5 b B Tk}
YR Be 5 BT, P ARG IRERAEE LT, WA R Be M 1 AARKIE E
AR BB AN IR R RS B e W] 22 5 B AR S AE i B 220, G e fd o e} v 4 A
R Be B IFARM G, &R &R INE AR AW E . R T YA Be M BVEBERR
BRI A S ) PR AH DGR T A b, ARG e, L7 A 3t R il P v V7 12 = 300 22 52 2 1 i AR
VRO o BRAEBERREG L — R NG, AR S E A TR R EE, RN

B bR EVERG, W CAVEN S0 e e Thfe o I I7 ol 1 B9 R Tl Vi P T v R o 4E A 3K B
FIREMG 5 1 AR SR ThRE, (HE S G HAL AR bR A BE R WP, RIE T EHE— B AT
3.4 EHEVARAXAR P YEA R B T EE

ARG 4 [0l V3 73 B 45t 3 W 2 AR R AT e R H AR N0 e e} o 4 A F B s
HON9.22 mg/kg, X 45 BB ST UL 2 mg/kgl®!, B EMANI3 me/kgl®l, I FEAR AR 1)
3.21 mg/kgl®, {EAX T # B i (Seriola quinqueradiata) i) 11.7 mg/kgl23) 1 K % K bk 1 £
(Oncorhynchus tshawytscha)ff115~20 mg/kg?l, X Fh 22 573 0] B A& HH FRBE S b« iR 08 fa W UR A 2
TR IR B S5 AN [F) 3 ) o 2050 A 0 345 ds R AE I AR o 4 42 KB ) 75 25 93 mg/kgl!)
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Dietary Vitamin Bs Requirement of Genetically Improved Farmed Tilapia (Oreochromis niloticus)
WU Fan! REN Chun! WEN Hua'" JIANG Ming' LIU Wei! TIAN Juan' YANG
Changgeng! YU Lijuan' LU Xing'

(1. Fish Nutrition and Feed Division, Yangtze River Fisheries Research Institute, Chinese
Academy of Fishery Sciences, Wuhan 430223, China; 2. College of Fisheries, Huazhong
Agricultural University, Wuhan 430070, China)

Abstract: this experiment was conducted to estimate the effects of dietary vitamin Bs content on
growth performance, whole body and muscle nutritional composition, serum and liver
biochemical indices of genetic improvement of farmed tilapia (GIFT, Oreochromis niloticus), and
to determine the dietary vitamin Bg requirement of GIFT. A total of 360 GIFT with the average
initial body weight of (56.3+£1.8) g were randomly divided into 6 groups with 3 replicates per
group and 20 fish per replicate. The fish were fed six purified diets which containing 0.3 (control
group), 2.7, 5.4, 10.1, 20.5 and 39.8 mg/kg vitamin Bs, respectively. The experiment lasted for 10
weeks. The results showed as follow: 1) with the increased of dietary vitamin B¢ content (0.3 to
10.1 mg/kg), the weight gain rate of GIFT was significantly increased (P<0.05), and then reached
a plateau when dietary vitamin Bs content reached 10.1 mg/kg. The feed conversion ratio of GIFT
in 5.4, 10.1, 20.5 and 39.8 mg/kg groups was significantly lower than that in control group and 2.7
mg/kg group (P<0.05). The hepatosomatic index in 5.4 and 20.5 mg/kg groups was significantly

higher than that in control group (£<0.05). 2) The contents of crude protein and ash in whole body



in 2.7, 5.4, 10.1, 20.5 and 39.8 mg/kg groups was significantly higher than that in control group
(P<0.05). The 10.1 mg/kg group got the lowest crude lipid content, and was significantly lower
than that in 2.7, 5.4 and 39.8 mg/kg groups (P<0.05). The muscle crude protein content in 5.4,
10.1 and 20.5 mg/kg groups was significantly higher than that in control group (P<0.05). 3) There
were no significant effects on serum glucose, total protein contents and liver aspartate
aminotransferase activity among all groups (P>0.05). The serum alkaline phosphatase activity in
20.5 and 39.8 mg/kg groups was significantly higher than that in control group (P<0.05), the
serum urea nitrogen content in 10.1 and 39.8 mg/kg groups was significantly higher than that in
control group (P<0.05), the liver alanine aminotransferase activity in 10.1, 20.5 and 39.8 mg/kg
groups was significantly higher than that in control group and 2.7, 5.4 mg/kg groups (P<0.05). In
summary, the broken-line regression analysis shows that using weight rate and liver alanine
aminotransferase activity as response criteria, the optimal requirements of dietary vitamin B for
GIFT [initial body weight (56.3£1.8) g] are 9.22 and 10.11 mg/kg, respectively.

Key words: GIFT; vitamin Bs; growth performance; biochemical indices; requirement
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