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mg - kg~ AR, B R T IRLAL(P <0. 05) ;KA S HUK 43 & S A AL JC i 3 25 53 (P > 0. 05) 5 35056 42 1M 75 4 i
[P P 4 g DL T P B (A e T e, 2R AR T B 0 R 157,15 myg - kg™ LA B s —WEH R A
I AR (P <0. 05) 3X0e 0 FF IR AR IR & &5 B TS AR e , 25 R R AN I 20t 35 v T IR (P < 0. 05) . X 14 it it
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The Dietary Niacin Requirement of Large GIFT Tilapia
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Abstract ; Total 360 large GIFT tilapia, Oreochromis niloticus, with average initial body mass of (220. 16 +
7.66) g were randomly divided into 6 groups consisting of 3 replicates (20 fish per net). Each group was
fed a diet that mass fractions of niacin were 11. 84 ( control group), 37.78, 64.70, 89.44, 157.15,
335.36 mg + kg~ 'for 10 weeks. Growth, feed utilization, body composition, some serum biochemical in-
dices and liver niacin concentration were measured to detect the suitable requirement of niacin in diet of
large GIFT tilapia. The results showed that the addition of niacin to diets significantly improved fish mass
gain rate(MGR, % ) and feed efficiency (FE) ; the crude protein content in whole-body of fish in the
157. 15 and 335.36 mg + kg ™' groups was significantly higher than that of other groups. The crude lipid
content of fish in the 64. 70 mg - kg ™' group was the highest and significantly higher than that of the con-
trol group; there were no significant differences in carcase moisture and crude ash of the fish. The serum
total cholesterol (T-CHO, mmol « L™") | high density lipoprotein cholesterol (HDL-C, mmol - L™") and
total protein( TP, mmol + L™") content first increased then decreased as the level of dietary niacin in-
creased , and they reached the peak when feeding the fish mass fraction of niacin 157. 15 mg - kg ~'. The
addition of niacin to diets significantly reduced serum triglyceride (TG, mmol « L™") content. The niacin

content in liver first increased then plateaued with increasing dietary niacin levels and it was significantly
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higher in the niacin added groups than that of the control group. Regression analysis showed that large
GIFT tilapia were estimated to need mass fraction of niacin 63. 62, 158.52 —172.41 mg « kg ' respec-

tively to maintain their maximum growth and normal physiological function.

Key words:large GIFT tilapia( Oreochromis niloticus) ; niacin; requirement

HPR (Niacin) X 44 Je s fig , WS IE R A KA 544 AR,
TR B EEEVER. FEUR IR R 2 P2 iy ..
6 NAD A1 NADP (AL P (6, 12 Figagae L T3 1A
KACE Y SR L S S G 2 G2, AR =K 1.1 it
PRI HEA R L ol Tk 2R Sh A 8 A O R DA AR B e RN 2R SR A IR, R K A
MIRE A R, EZ e itss , i e Wb i = ERET 1 4 B8 7 U8, B1RS A5 OK U A Sk o U (%) F 44k 1)
WEGEKAENIRE KA R PR R, OB IR iR EC Jr M A B T il o WK 1, IR (43
R I B S AR T R — R Z AR Fradi, 5 24 48 A Ak 27 350 A R A A, it i 40 80k

HETX % 3E 8 Oreochromis niloticus 4E74E 2835 99. 8% ) iU A B 43 51 2~ : 0,20 .40 .80 160 320
T ERA R, G R R AL IUEE 4 mg - kg™ TG RARHE R 60 H 4y 90 A
HEZCAR (HEET T MMTEER, M TEIE BRI (BRI 184, DRI A RALE S KR
oA e AR R TR B Y OE R DUHGE. RN A MRR ARG IS AT 4 R VA, B 0 5 S KT
W s IR B T, A N R g RIS JFORMARRZY 20% (M KIR AT, HES AR D RHE
()BTRS, TR B — 2 MR 3%, PRIk, ARKEE L B4R R TG, s B 72 2.0 mm, K2 6.0
Hm A AR A R ISR S, B AR OS [RER mm YRR R0 SR v SO (3 vk (R BK i)
P AR AR IR R RN R A T A R iR R 5 2 (BS EN 15652—2009) ,6 28 frl A
AEFR PR B2 B IR ) 75 25, DU RS & oo R S T AE 43 9l - 11. 84 .37.78 ,64.70 . 89. 44
PR 0N T AR I & A R AL B S Ak HE, 157,15 F11335.36 mg - kg .

F1 ABEAREMEREEREFAER

Tab.1 Formulation and proximate analysis of experimental diets

Wiy CKHER )/ (mg + kg ™") T JEURE B LA % ERA BB %
IR ST i W S S ﬁé H il % %? ﬂ@ﬁ %ﬁ' k4 i *ﬁ‘ i
EH i S A FERA REY FAER EH MW KA
0 11.84 20 5 20 16 20 3 3 0.25 1 4 7.75  9.52 29.49 6.60 4.00
20 37.78 20 5 20 16 20 3 3 0.25 1 4 7.75 9.50 29.50 6.67 3.98
40 64.70 20 5 20 16 20 3 3 0.25 1 4 7.75  9.49 29.499 6.71 4.05
80 89.44 20 5 20 16 20 3 3 0.25 1 4 7.74  9.57 29.45 6.65 4.00
160 157.15 20 5 20 16 20 3 3 0.25 1 4 7.73  9.52 29.499 6.69 4.03
320 335.36 20 5 20 16 20 3 3 0.25 1 4 7.72  9.50 29.53 6.67 3.9

1) 4 TR G TR RSER(mg - ¢ ') M E LR 5% £ 5;,52804510;D- 42445 0.003; Bhar w5 B2 47182 1. 55 0L
B5200;L-% & & C-2-BFBi 4% 3. 95 ;-4 & & F BEER B 50; 4 & & K 4,0 £ BE B8 BR A5 0.4 Ao 2 £ & D3 46. 85 x 10 77 ; F- A i % 4F 4
ERmE g 2)FHEFRF G TR RSEAR(mg - g7') BEBR = 545 135. 8 5LBR 45 327 ; #iiBR T4k 2. 125 BBR 4% 137 ;B ik —
£4h 87.2; A A4 43. 55 B AL4R 0. 15 8847 0. 125 ; RALAT 75 RAGAR 0. 1; 508245 0. 80; RAL4E | s 5 3; B A M SF £ £ R
mZE 1 g

1.2 Rt 5EEEE VERRA% — B0 & 2 HE 360 BB, VAR i ok

WA PP IR ER A EFEMARIGERTW 1 (220.17 £7.66) g, F5H T 18 MM M4 (1.0 m x
A B AR IERGRE AT 298RS, IR 1.0 m x 1.5 m) o, 5546 20 )2, SRS FERL /il 6 4,
T RFIIFE 2 J8] A HGE W a0 P8 a6 ) ) i 3 AEE, R 6 Rk, AR 3 K
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FR5H 10 JE e , R Uk 24 b D05 A WA B ik
B T, R RO R R A T AR R
B R AR RO RIS 2 S A E R AR Y
Tk L AR s B A AL 3 A,
T A R (1 HLAG 7 K 20 R 4 5 1 DA T
FE R BERLE 3 A0 0 0 I B R K 5 A o, TS I v
B I MR s ik R i, 4 C##E 2 h,3 000 r - :
B30 10 min  J 23 , T A AL HE BR 1R ;
PR TR, 23 B8 P DE R, R B, TR HE
FFAAR L FEORAF AR S, FH AR 7 2 i D e . 1
T RS T - 80 C Ukt
1.4 354RE

FRAE LA A, ARG i 0 R AR KR k)
ROR S PR EL AR RN AT i 1

BT = CREATTE - WA R /9134 1k
ik x100% ,

FRE AR = [In CR¥RTT &) - In(FIE1R T
i) J/fRFER A X 100% |

TR = B A G R 0T et/ 1 IO A 4 i
KTy SN iN

A3 = ARR WA x 100%

JHA LE = AR BT f/ AAR BT dE x 100%

WEAA b = PIRIE T &/ AR i x 100%

PR = PR i/ R

St VAR 7K 43 B SR 105 °C i T 2k

min

I s KRR 7R FH 2R At SR 5 LA 11 R F L
PG IR E 5 I AR S A A A IR0 2 . 137 R
N E e = g s e e N S [ Lae S B R e S o i
FH Sysmex 4= [ 81424643 H1{X ( Chemix-800) I . falf}
FRITPHF P rv R 2 5 R FH 1 RO €3 3k (R B 7K i )
Kl (BS EN 15652—2009).
1.5 #HEALE

K H SPSS 18 4iit-4k /4 One-way ANOVA J775
TN Duncan’ s YA{E 22 5 FL IR XA B0 45 R 10 22 5+
B EEI AT AT AL BRI S5 R VLS ME + AR 22
FR.

2 &R
2.1 ERERSENES TS S KA/ RN
2

AL AT 10 8T 2834 R 100% . FapRHE R 1
PRI & 2 AE A K RVRDRLR FH A 52 UL 2, 48
i 10 FEM AR B Rk R R 1 i v i £
HE A R AR ORI R 2 5 R AR Y
. SRR TS N B R AR e A K R R E S T
XTREZH (P <0.05) , #5 AR s N4 [F) TG 2 3 25 5% (P >
0.05) . X REZH T % b 25 (0% 1 K R o it LE Ry 64. 70
mg + kg ' KL FAH (P <0.05),537.78 mg - kg ' 4
Tol 225 (P >0.05) , & U i 20 [a) fa] Rk 80w e o 2
255 (P >0.05) . falke} i E 0 R S 2 44 e i 6 £ 1
Tl 2RI AR L, 5 0 T 95 o 4 4 2 35 T 0 IR (P <
0.05) , HEAA LU AE £ 41 1H) TG i 3 25 57 (P > 0. 05) . AR 4
TR IR & B 5T W B A TR R, &
Pr it [m 5 73 A A5 13 75 # R .y = 0. 525 6 x (x -
63.62) +148.5,R* =0.989 5( & 1), 18 B L ta 315 i
A KXo D FF R BT B 63,62 mg + kg '

2 AREBRSEXETEFIESERKMEEMERNAHOEE
Tab.2 Effects of dietary niacin levels on growth performance and feed utilization of large GIFT tilapia

iy (HARR)/ UESLES FRZ]IS SR FRELEK ‘ N/

(;: ) i e wn s megcE T R
11.84 220.00£9.00  484.99+9.31 120.44£2.8la  1.4120.02a  0.701+0.04a  3.36£0.21a  3.50£0.66a  9.24£0.63a
31.78 220.00£5.00  520.45+6.34  136.57£2.88b  1.54:0.02b  0.82£0.05ab  3.72£0.15h  4.56 £0.44h  10.50 £0.88a
64.70 220.33£10.02 547.43£30.41 148.25+13.00b 1.62+0.09b  0.93+0.07b  3.75£0.33b  4.52£0.70b  10.36 £0.96a
89.44 220.67£10.50 547.60+£9.33  148.34£3.44h  1.62:0.02b  0.87+0.01b  3.92£0.17b  4.26£0.38b  9.5520.57a
157.15 220.00 £9.54  551.27+5.75 149.93+1.69b  1.64+0.01b  0.91+0.06b  3.69+0.11h  4.92+0.34b  10.47 +0.85a

335.36 220.00£9.54  541.78+7.94  146.28 £5.19b  1.610.04b ~ 0.87+0.07b  3.75£0.17b  4.33£0.39b  10.22+1.35a

DAFPHIFEARBIO NG FHE /7 EZ, RAIREELA—ANAMEDNEFHEERTEZFREZ(P>0.05,Duncan’ s

)5 2) FAARI N R 4R A KR,
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Fig. 1 Regression analysis of dietary niacin levels and mass gain
rate of large GIFT tilapia

2.2 {ARMERRSEXNEET RS ERNRMN

T HARIR B B0 w2 A AR o3 A R 5 )
WK 3,208 10 JH M AR TRk i AR N — i 2 09 K R
5 e g £ 4 oM A A RORL IR DT
157. 15 F1335.36 mg - kg ™' 2 44 f bR 14 & 2 i
FE T HARA (P <0.05), HAth 20 4] ¢ . 3% 2 5=
(P>0.05) ; & fpi i & 1 7E 64. 70 mg - kg™ 418
&L BEETXRA (P <0.05), 5 37.78 mg - kg™
YT 25 5, oAt 25 2 (DKL R I 5 0 1 38 22 %
(P >0.05) ;47K 53 SRUK > & 5 7045 4 1A O 8. 2%
%5 (P>0.05).

®3 ARNEBRESEXEETIEAGNSARMNEME"
Tab.3 Effects of dietary niacin levels on the body composi-

tion of large GIFT tilapia

Wi (AR / w/%

(mg-kg™") Ko e HEN HK Ay
11.84 66.68 £0.74a 11.29 £0.61a 16.53 +0.50a 3.14 £0.61a
31.718 67.31£0.82a 11.50 £0.76ab16.21 +0.65a 3.06 £0.45a
64.70 67.24 +0.41a 12.45£1.08b 16.47 +1.31a 2.61 £0.51a
89.44 67.08 +0.71a 10.87 £0.62a 16.41 £0.55a 3.11 £0.48a
157.15 67.39 +0.61a 10.77 £0.60a 17.94 £0.56h 3.10 £0.60a
335.36 67.24 +0.67a 11.35£1.09a 18.16 +1.05h 3.25+0.52a

D) A PHIEA A0 RT3 E + 40k £, R 5 HIEE
ARAE—AMRANEFELEEATEZFREE(P>0.05,Dun-
can’s 3%).

AR ENETEFFEMFENLIERN

N
T RHER &3 & 2 AR AR M98 A AR AR
SN W35 4, 285 10 R A I, B TRDRE AR R 35
AR, a0 R I S I [ v R A I
B B A R T R E R RS, Hoh 157,15
mg - kg™ 2R 50 £ 100 T R I B L 7R 4 B G AR IR
] e 5 T B A KA, 3 TR IR (P <0.05)
Xof 2 0 0 10 ¥ AL T 5 | v 4 3 0 2 1 UL ]

2.3

Frie 5 37.78.64.70 Fi1335.36 mg + kg ' 4 FH
2251 (P >0.05) ; L7 B4 H 5 7525 41 Ta) JC fuk 25 22
St (P >0.05) ; ML Gl =t H il o W B, &4
FRASINZH 2T X BRZH (P < 0. 05) .
AR RDRE R 1 -5 G L = % IR HE
JOEL T Pt 5 ) 5 R, 22 Ul AR B[] 05 43 A 45 1]
HTFE Ny = —3.480 x 10 “x” +0.012x + 1. 200,
R* =0.976 1([&12) 153 & & IF £ il 77 o %% 2 R 4R
DR Pt 5 K 3] e g I, T 2 I R 0 AR
KRR 2 1My 172. 41 mg - kg™
£4 ARDERSENEETFANS LFELERNY
"
Tab.4 Effects of dietary niacin levels on some serum bio-

chemical indices of large GIFT tilapia

g HR) UL )
(mgoke) GREE SEEW PR
M
11.84 3.85+0.78a 3.35+0.06a 1.40+0.38ab 38.33 +5.51a
37.78 3.46 £0.53a  2.24 £0.41b 1.48 +0.46abc 38.67 +2.08a
64.70 4.34+0.07ab 2.49+0.76b 1.83 £0.47abc 41.67 +7.23a
89.44 4,95 +0.08bc 2.04+0.38b 1.97 +0.37bc 44.67 +8. 14a
157.15 5.33+0.52¢  2.49+0.42b 2.18+0.22¢  44.33+2.52a
335.36 4.07+0.12ab 2.13+0.31b 1.18 +0.45a 33.33+7.77a

DA PHIEA R0 AT + 470k 2, R 5 HIEE
AHE—ARR DB FH L AT £2F RSB F(P>0.05,Dun-
can’s k).
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Quadratic regression analysis of dietary niacin levels and
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Fig.2
high density lipoprotein cholesterol ( HDL-C) concentra-
tion in the serum of large GIFT tilapia
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h157.15 H1335.36 mg » kg ' 4 5 & F HAh 4l
(P <0.05),37.78 .64.70 Fl189. 44 mg - kg ' 4H B &
= TXTHEZH (P <0.05).

RRYR AR R 5 it 5 1o g £ JHE I AR 5 1 ¢
R, A LA A 53 AR B R R 0y =0. 571 9 x
(x—158.52) +166.70 (R* =0.912 2) , 154X 5 fa1 i
JEAE % 22 FRL A die R B O A ) o R R 1Y) 75 S 1 R
158.52 mg - kg ™"

180T
~ 160r : 1=166.70
~ .
3 1o
< 1ot :
g Lok F 1=0.571 9 (x~158.52)+166.70
= P R=0.9122
g0} 5
= *
60 - :
40 515852,
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i
Fig. 3  Regression analysis of dietary niacin levels and the liver

niacin concentration of large GIFT tilapia

3 i
3.1 AMFERSEXNTEFEEERMEREMER
7 YR

HRTR 2 K 22 BOK A 3 A K R 7 06 75 1 4828
2 KA S B h 2 AR A S 5 S R B AE,
M0 ke = R 2 4 s B K FE L5 R R R a5 B AR
i ) 2 L A B T L L Bz 6 I A B Sk
B 5 SRR A KR R Bk R A e IR Bk g
BT AR EANATINL Y 5 B BRI
B 125 iz I S PR 5 % S 40 0 0 ) S Y
B ik 68 2% R A543 %t I, 1 35 70 T R 7 e 5 e
FZAEY AR A FR A R, A R
1R T R R e 2 AOF 3 G ) o R 26 A e e
i 11,84 mg « kg ™", 3 ] flg M I A B B2 L BHL AR T
B = AE RIS PET -3 R A, (E PR 2 A KA e, 1
A A RS A K B 3K T A 4L, e
W 7 B % A 01 1 3 A KT AR 3 R o 2 —,
S5 G R BT 4 R —E

BF 5 e Gl o 75 0 A0 2 U 25 452 25 £ 2K A 14 I
SRR R L 3, ) AR gl fa ) BE
R E R R R K P B
K TR SRR A K s R g
JRAFTURRT™ R s T kbR A .

3.2 RHEEE RN EE B A Sk 5 AR

BB

R A — 52 i AR T LA
P g 65 A R
KU FOLER 11 Rt T AR ED S 4 g ok
SYRRLIR 325 . AL 5 o1 B — 52 6 0
SRS T A S ML AL 9 T
i K SRR S8 27 L6 B89 00, 14 S 6 T
IR 1625 5 1 R 0 AR 88 ) 952 £ 1.
ORI 1A S5 R R B0 2 3 B 3
AT X, Crovie ) F 5 4 B A — 2 B A1
VIR AES LRI S B2, XA 20T,
G G AR5 L I B ¢ S A e
R ARG G35 2 10 IR 7,
VA A AR 1 5 AN
BRI R e —
3.3 GRMER SR A B A 0 A

FREORIE

e TS 6 6O 0L95 2 A 36 B 050
JEBD RS bR, A B
0, A AT U 9 R, R AR K2 0.3
g/ (kg - ) AR 92 e JEAE 2 6 0 B2 )
Al AT BT A TISE) 7 ~ 60 me/ (kg - )
I, A 53 20 0 50 L B8 R 2 B B
AR R AR 5 4R 0L S
G5 L T 5 A 2 11O, T X
AU H G 5 30 . A iRl (D e v
R 5 4 8 1 0L A 1 5 2
A8 O T B R 2 520 J L3053 = B
Bl e PARRRE W LI bR SV DL

NE
HAE.

3.4 FEFFENERRNEEE

KA B X MR A A e AR R B PPAN 45
PREEUIRIC , — R LAAS H Bk = A0F 4 1 1) o 22 0
W AN TR R AR T Bl FE A A 0 R 11 o 2 .
0K B2 AE R AR Bl 20 mg - kgL T
B AR R A B 28 mg - kg™ 5 B SR
A I ZAERHRIR T A 11,6 mg « kg ™', Tl ik
FEAE I T B 14 mg - kg™ AEAR R X
HRZH R HH BT ) S MR PR e = A1E, B AR R B 18, 1
B Xk B L ARDRE P A R A A BHL L sl = A 1) 7= A, ik
AREMS YR Hod A K, 5 RS Ie—EL

ARG LA S i R g PN AR bR A e 2 AR £
SRR YIS FLAT 25 63. 62 mg - kg™, I Bk T
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%34 &

B (14.4 mg - kg_])m VEREHH(12 mg - kg_l >L2J .
ZEEA(15.03 mg - kg ') (28 mg - kg™ )P
Bifh (25.5 mg - kg™ )M BE N X ] (7.4
mg - kg ") B AL 1(26 mg - kg, LI A B
B B 2T 43k 0 (63 ~83 mg - kg ™) R
B R VG A (150 ~200 mg « kg ™) PRI AE
fagh i (121 mg - kg™, DUWDRE BV ) 75 20 £
(AR R SR e F A K

T B Y 22 B S50 0 Fh 2 AT G A, 2 1R
BV SR AR S5 S 50 . Andrews 2517 B
FEAFBE A5 SR FR T o 14. 4 mg - kg™ i
Ng 2 B FE 50 5 Hory B AU 7.4 mg - kg ™',
T 0 ) s A 0 A AL, RN Sy 2 Rk A 2
AT 45 ML 568 s A ] 7 2 4 5% WL Shiau 2557 BF 5% 2%
B, DA (R0 ) DB, 25 = o 0 J R 19 5 22 1
h26 mg - kg™ LAZHE CHIDKS ) S B R s, L B
R 121 mg - kg™, AT UL ARG A4 2E X £ 288 A0 R A
T 2w AMRK . [ AR EK L E W
EFRTE R WA RARZES, B TR A/ NS E
PR, s e B A . Li 25 R 4 /N BE
MR 29 10 g) IEF AR KT AT 2 0WE
60 mg - kg ' HEA:F CHEKAYBE S Y REHR (2950 ¢)
UFEEE 30 mg - kg ™' FEATREG , LIRS 1 E K e
SRR E I T AERE B PR (220 g 247 ) ek
AR Yo AR R A 7 2 (63. 62 mg - kg T ) KT
Shiau 25 LIS SIS AH E I B AR 10.(2 ¢ Z247) T
Hr (121 mg - kg_l).
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