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BEP>0.05), AT H) im M ELwE AR,
RIS (T~ VI4L) 43 5 76 FE il i R i s i 4.6
10,20 .50 mg/kg MR

I NE 1R IR AE 3 )2 A& EM T, 958 1A
I3 FURG M5 & KR4 iR 7 8, & A
MR S RK . 415 5 G B 77 5 i 50 1 46 47 e
PE , HE AT R R SR BRI
1.2 KIEIAR

TG AT S I A A% G A SRR 1 8 3% B4, A
KRS G VE & B S (1993) B R bR
WS 35 0 G ) 5K — SR Y SR A AR, S Rl A
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Table 1 Composition and nutrient levels of

the basal diet ( air-dry basis) %
I H Items 27 & Content
JE#l Ingredients
E K Corn 65. 44
%.f Soybean meal 18.00
%k iz Wheat bran 13.00
WERR A ES CaHPO, 1.40
1% Limestone 1.30
frEh NaCl 0.35
E AR Met 0.155
YA Z R AL Vitamin premix’ 0.025
AHT Choline 0.13
Y B B Mineral premix® 0.20

43 Total 100. 00
#F 7K Nutrient levels”

15.02
fRi§6E DE/(MI/kg)
ML H B CP 11.43
4E Ca 0.90
WP 0.63
4% AP 0.39
ffi = R Lys 0.65
EAMR + FE R Met + Cys 0.66
4/} & B, Vitamin B,/ (mg/kg) 1.86

i TR R b A T 58 A R R I Vitamin premix
provided the following per kg of diet: VA 6 500 IU, VD,
600 IU, VE 15 IU, VK, 3. 0 mg, VB, 6 mg, /] ik niacin
60 mg, VB, 9 mg, VB, 0. 02 mg, Z iX pantothenic acid
18 mg, /¥ % biotin 0.1 mg,

25 B B R O A T 5 4 R 42 Mineral premix
provided the following per kg of diet: Fe 96 mg,Cu 12 mg,
Mn 47 mg,Zn 62 mg,Se 0.12 mg,10.48 mg,

DB F K RS2, Nutrient levels were measured

valves.

1.3 HRXESNERFE
1.3.1 AP EREdRbn

T T 4 I BR84S
JA AR 1 RS, UG5 2 JBAR 1 RS EE, 56 11
SR AR AR LR MR H, FREHT 1 K 20:00 U},
212 h, 55 2 X 08:00 FREE, 315 ADG -3 H
K & (ADFI) fIELH L (F/G) o
1.3.2 AR AR AR E

KT 11 R R #AT BB HEEM 6 H
RS R 1 HARE B 2 R B AR )i 5
RIS A4 S R DK R I, R I T BT 7K TR , — WP SR o
3 mL,37 C/K¥ 30 min, 55.0> 15 min(3 000 r/min) ,
Iy B LG ARAETE —20 TykHE R AR,

ARKME(GH) | = iH IR JE 2R (T, ) , B AR
BRZE (T, 2R RS P 28 0 B O v U o
1.3.3  fREELE KT Mg

TR 7 A, R A IS0 12k Q3 iy
Ji LRI 22 BR ALY, H 0 B R FR R

Bt HIE R (mg/g) =
HoEdr BB E (mg) /A () .

1.4 HiEsE

A 50 T A B A 1 53 B R0 Ak B 25 SR LIP3
B = bRifEiR R, & I SAS 8. 0 B4 X £ 4l k17
BRI R J7 2253 M, 25 7% 1B & W4T Duncan [ £ 5
e o3 H o

2 ZHRESW
2.1 AEAZERKENERKAEBE~HEEER
#m

ME2W, V4 ADG B % & F 1 .04
(P<0.05), 1 41 ADG #/|>, ADG 4% {A 5% 3 i 14
TG BEAR R a5, 45 41 ADFIL 22 3R W 2% (P >
0.05),IV4]1 ADFI f:flk. 1 4l F/G &g 3 & T H A
BH(P<0.05), V4 F/G HFAK(P>0.05), H it
AT L AR R S I A% B2 BEAS [ AR BE A IR F/G,
P& A R AR
2.2 AEABREZEAKFEMNEKPEBMEFTRER
SEMFM

B3 EAWL, V. VAGH S EEESTI I
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1908 g o B F ¥ R 23 %

R2 BERKFHERKBEBESHENZME

Table 2 Effects of dietary riboflavin levels on performance of growing laying ducks

#H}] Groups FHH I E ADG/g ¥ H R ADFl/g BE L F/G
I 20.68 +0. 38" 145.98 +10. 09 7.72 £0.12¢
Jii 21.58 £0.32% 141.21 £9.35 7.18+0.07"
I 22.44 0. 77" 140. 68 +9.87 7.03 +0.18"
\% 23.39 +£0.23° 135.67 £9.55 6.49 £0. 26"
\ 22.30 £0.67™ 136.66 £11.83 6.72 £0.08®
\l 22.07 £0.12% 142.65 +9.76 6.95+0.12"

RS R AR AN FNE PR R 22 5 B3 (P <0.05) MR s 7 R R 2 H A (P>0.05) . T,
In the same column, values with different small letter superscripts mean significant different ( P <0.05), while with the

same or no letter superscripts mean no significant different (P >0.05). The same as below.

£3 BERKFNEKPEBMFE GH T, T, SEHFM

Table 3  Effects of dietary riboflavin levels on serum GH, T, and T, contents of growing laying ducks

A KR GH SRR R T, FRIRER T,

ng/mL

2H 51| Groups

I 1.03 £0.02° 1.13 +£0.02 0.57 +0.04
II 1.08 £0.03* 1.15£0.01 0.62 0. 02
I 1.15 +0.04"™ 1.18 £0.02 0.64 +0.01
v 1.21 +0.03° 1.24 +0.01 0.66 +0. 04
\ 1.19 £0.01° 1.21 +£0.02 0.65 0. 02
VI 1.12 £0.04™ 1.16 £0.03 0.60 £0.03

2.3 AEABERKENERBEBEERE
VA=A

1 4 m] DL a0 % 2 Ml it JAUE | TG 2 4
Bz 636 A% B R OK P 1 3 22 BUAS ) 2 B Y T
o, (EAS I e B BRI S IV 4 IR 5 K
i, (A 22 57 A3 (P >0.05) o IV RE

B EES, B2EET 1T 0 . M4(P<0.05), 14
IR HR AL, BTV . VA (P <0.05),IV
AR m, V. VAL RERH S T 1.
VIHZERARE(P>0.05), LA, FEfHR
T S INAZ B R AT DA A K R ) e A
iR

R4 BERKEMERAEBEERERHNZMm

Table 4 Effects of dietary riboflavin levels on immune organ indices of growing laying ducks

20 51 it Jit 45 %1 JIGL I 48 %1 R HEFE EL LNy

Groups Thymus index/( g/kg) Spleen index/(g/kg) Bursa of Fabricius index/( g/kg) Duck weight/kg

I 2.52 +£0.61 0.52 +0. 02* 1.06 £0.05° 1.26 £0.02

i} 3.14 +£0.27 0.61 £0.05™ 1.37£0.11" 1.27 £0.02

I 3.94 +0.16 0.63 £0.08™ 1.46 £0.10*" 1.37 £0.01

\Y 4.35+1.03 0.95 +0.12° 1.73 £0.23° 1.29 £0.01

\Y 4.27 +0.80 0.84 +0.13" 1.59 +0. 15" 1.35 +0. 04

Vi 3.63 £0.22 0.80 £0.09™ 1.44 +0.10™ 1.30 £0.05
&k FE H AT LB R R AR T R Y

3 W IR TR MY I F2 BB S B ) RS H 5 bR,

3.1 FEABREZAENERPEBE~EREK ARG A 7 1 BE A BCHE T DL R B, HE AR s

=AU A K 1 2 35 R, XHR I8 1S ) ADG |, ADFI Al

ARG FRAE R — T WA 384 e 9 2K

F/GHENFRERF M, V4l ADG i, H 2
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Effects of Riboflavin on Performance, Hormone Secretion and
Immune Organ Development of Caged Growing Laying Ducks

HUO Siyuan WANG An* FENG lJing
(Institute of Animal Nutrition, Northeast Agricultural University, Harbin 150030, China) )

Abstract; The experiment was conducted to study the effects of riboflavin on performance, hormone secretion
and immune organ development of caged growing laying ducks aged from 5 to 11 weeks, and aimed to discuss
a suitable supplemental level of riboflavin for the ducks. Using a single factor completely randomized design, a
total of 216 4-week-old Jinding laying ducks were randomly allotted to 6 groups with 6 replicates per group and
6 ducks in each replicate. Ducks in control group were fed a basal diet, and the others in experimental groups
were fed the basal diet supplemented with 4, 6, 10, 20 and 50 mg/kg riboflavin, respectively. The experi-
ment lasted for 7 weeks. The results showed as follows: 1) compared with the control group, supplementation
of 10 mg/kg riboflavin improved average daily gain, and reduced the ratio of feed to gain of laying ducks
(P<0.05). 2) The serum growth hormone level in 10 and 20 mg/kg riboflavin groups was significantly
higher than that in the control group. There were no significant differences in serum T, and T, levels among all
the groups (P >0.05), but with a kickpoint at 10 mg/kg riboflavin, it showed a trend to first increase and
then decrease. 3) The spleen index and bursa of Fabricius index in 10 and 20 mg/kg riboflavin groups were
significantly higher than those in the control group (P <0.05), and there were no significant differences in
thymus index among all the groups (P >0.05) , and the thymus index in 10 mg/kg riboflavin group had the
highest value. In conclusion, supplementation of 10 mg/kg riboflavin in diets can improve the performance,
adjust hormone metabolism and promote immune organ development of caged growing laying ducks. [ Chinese
Journal of Animal Nutrition, 2011, 23(11) :1906-1911 ]

Key words: riboflavin; growing laying ducks; performance; hormone secretion; immune organ
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