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LT 100193;3. Z8AE JEMTH B BUSE R, F8il 241000 ;4. 1075 4l R A mBL2E 22 b , K4 030801)

B OB ARBREARLARM R AT BN RSS B SRR AR A
wR ER BATEREALTOYh, RALETF R AMAUKRILH £ 80 R 40 A E
AT MALS A 5 A A8 AL AAEL2 R, &5 M RHEREAKT A

P R RBGARE FEE BEHEILEH 0 (P>0.05), 2)ABE 5, EKFE =&
LT ETIRE EEME SR BEHERAERRAPH LR EH A (P>0.05), 3) M
R ENKFNFERPLTB DR ERNERME CEERBEEHAZLEER b6 5% E
EEGREE R KEEREGREBRESEHALEEY W (P>0.05), 4) MR & EF KT F %
BMATBEE FE BEFATHEEZL TN AREY A(P<0.05), MEARB R EZRTIRS, &
Wi BEFEATEEEFSTHELIILY SEARE T EAKFIREG E 11.48 mg/kg B, o
R EFHEREERRELSSTHLRINBE, GRTL, AREZERES S BRI TS” i,
oA RANIBAFH AL EF R 2 b BEREATEEEZNETARSGEA, &
AP BEREFTERELSEEARNEAFA, RATEKEREN ZEHLTBE T LY
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eSO e A L RS R R R A 6 me/kg % F1 EMAREABREFRKE(RTEL)
WREAREEENTER BEILMENFE, F Table 1 Composition and nutrient levels of
ﬁ%%miﬂiﬁ , RN 3.2~5.2 mg/kg W= the basal diet (air-dry basis) %
Al E R S A K WAL R A R SR iH Items #r1t Content
T P EAL DI RE | 3 B AR I3 H vh =R % &2 JEOR} Ingredients
A FMT A 5T K B, AR R AR I 20 mg/kg AYRE EK Com 56.00
WEML B EWHSEM M ER A, R, Soybean meal 23.80
WU B 2K T 7 2 S0 T O 1 7 2 e R AR ;ﬁ’i‘*’i Com gluten meal 0o
TR 6 AR, 5T AL S R R e e s0
EHAERBNEEAFE, AFTE P20 w5ms premix? 1.00
9%, DL, A9 50 000E S R T AL B R AKX ik Nacl 0.30
PRI RS P M RE R T MR AR AR FR AR DL BUERRERRRER Lys - HCI 0.30
s B LB TSR SR, e PLERER DL-Met 0.10
PRI SO R T B 3 Totl 100.00

35K Nutrient levels”
fRi5HRE ME/ (MJ/kg) 11.48
1 #MRETE HEHE CP 19.29
1.1 R AR I8 A AR 4% Ca 3.07
REE R W AL B2l B A R A |, 4l AR AP 0.35
B 80% ., T Lys 1.04
AR R 2 R B RS G bR ) NY, T AR Are Lot
2122—2012 fic il , F Al 4] AR 20 B K B 5% K F DL SRR BT MetrCys 07
P - = E R Met 0.46
R 1, BRSO OEE A EER R PR S sam e 0.76
o 1.48 mg/kg, FESERMERL A BIIMA 0.2.5, %R Trp 0.20
5.0.10.0 F115.0 mg/kg #% # K, Bl il 5 Fhif3: R Riboflavin/ (mg/kg) 1.48

Tk e ) R B R RS B A 1,48,
3.98.6.48 .11.48 Fl 16.48 mg/kg,
1.2 ARt RAFEHE

TR R BN 58 4 BE AL 56 1 1, E R 80
H 40 Ja i 7= S A6 5 W RERG (rp [ ROE B e L
AR R EA T A RS B OF B R A R ) | i
R R0 B 38— B0 SR ) BEAIL A3 R 5 4, 43 5
T s kIR, B 8 AEE , B EE 2 B
WG e Y B S b e 7R, e 7 A R
) R AROK, SR AT AT AN, 2Kk
FR LA R L) R 4 B A T
1.3 MEBRREFE

TR 45 A AR R R 5 7 A R
WA PTG 8, et R R SR PR

RIREE 7 JEA e 1 d Br A S 2 A 2R O R
fabn. M Z2 ) fe & & BT 43 BT AL (Orka Food
Technology Ltd, LA {551 ) M 5 A [G B A3 | A ¥ 25
o EEE EE LRSS R

1) BUE R A T i M 42 1 Premix provided the fol-
lowing per diet of the diet; Cu (CuSO, - 5H,0) 10 mg, Fe
(FeSO, + 7H,0) 60 mg, Zn (ZnO) 60 mg, Mn
(MnSO, - H,0) 80 mg, Se (NaSeO,) 0.3 mg, I (KI)
0.2 mg, @ ALJHGH choline chloride 1 000 mg, VA 10 000 IU,
VD 3 000 IU, VE 20 IU, VK, 2 mg, HilliZ thiamin 2 mg, it
% % pyridoxine hydrochloride 4 mg, % % 2 cobalamin
0.02 mg,7Z FR 5 calcium pantothenate 20 mg, J& 72 fR nico-
tinic acid 50 mg, "R folic acid 1 mg, 44 & biotin 0.2 mg,

2) R e R O SR, oAl 3155 {8 . Riboflavin was a

measured value, while the others were calculated values.

RIS ZE o, B 25 i 12 h J5 R4 5 mL L
B TS A PRSI (R Bk IE & T
BELOHLA 2 100xg B0 15 min i £ 13, —20 C
BORIRAEE . 42 A AR s B ( B 5z 721
TR 0 5 BEWE if5 AE A EE bR T A2 i bR A AR A TR
AW (ALT) A 555 2 ( AST) 16 Pk K 2 BH ]
(CHO) , H il =g (TG ) . = % Ji& g 2 1 E [
(HDL-C) ik % Ji¥ Jig & (1 1 [& i (LDL-C ) 7% &,
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K FH 15 R0 A € 15 ok 0 B R 0l R B S AR
TR SR
1.4 HIEDH

RSB LI H AR 227 £oR . B R
JH SAS 9.0 G& it B i# 47 K 3R 7 22 43 Bt (one-
way ANOVA) , ] Duncan [REE#HFTLZE K, P<
0.05 Ky 2= 5 Ko R T Ze st B Ak ) 7= 25 1)

2 & B
2.1 ARBEEAEXNTEHLRBEERTF
e 0pA

% 2 AL GRDROA% 3 ROk R 5 7 L
FW A R ERMEE Y LR EZ W (P>
0.05) .

BB LIP Y NS

FR2 ARZERKENFEHILEBEER~FIEERN N
Table 2 Effects of dietary riboflavin level on body weight and laying performance of Pekin ducks during laying period

TR AR B 2K R FrE R HE
Dietary riboflavin levels/( mg/kg) Body weight/kg Laying rate/% Egg weight/g
1.48 3.35+0.24 83.44+11.88 92.83+6.62
3.98 3.40+0.26 83.59+15.81 96.22+7.98
6.48 3.34+0.18 78.13+10.52 93.07+4.94
11.48 3.39+0.28 80.47+17.38 91.86+6.81
16.48 3.38+0.27 84.72+11.53 91.34+6.67
P {H P-value 0.93 0.92 0.30

[EIF R SR AR AN [N PR 22 5 W3 (P<0.05) , MR BOL 7P RER R 257 A 35 (P>0.05) . #£ 3~ 5[,
In the same column, 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 Table 3 to Table 5.

2.2 (ARZERAKEXN R RS E AR
1% 3 AT UL, P RRAZ 3 3K X 5 7 AL

TSR SR A RO R B E K
B A TC B 3 R (P>0.05)

x3 ARZERKENFZHILEBE SRR
Table 3 Effects of dietary riboflavin level on egg quality of Pekin ducks during laying period

VE 7.
A kT . ‘

. . . HoCimE PO ey PG LA, g H L
Dietary riboflavin ] ] )

Eggshell strength/kg Eggshell color Haugh unit Yolk weight/g Yolk proportion/ %

levels/ (mg/kg)
1.48 3.52+0.70 9.89+0.42 63.00+12.36 31.86+2.35 0.34+0.02
3.98 4.02+0.91 9.63+0.74 70.96+7.22 32.71+£2.67 0.34+0.02
6.48 3.34%1.14 9.50+0.76 69.84+10.06 31.79+2.85 0.34+0.03
11.48 3.68+0.59 9.50£0.55 60.30+8.07 31.56+3.10 0.35+0.03
16.48 3.42+1.11 9.92+0.50 63.28+17.78 31.88+2.82 0.35+0.03
P {H P-value 0.32 0.15 0.45 0.85 0.40

23 AMRZAZEAKEXNEHILTBMEEL
Ei oA

2% 4 AT I ARl KR A% B 2K X e 5 7 L
S PR I A PN B Tl A e S M IR
[ 9 = | e %5 B IR A IR G %% R R
B HH RS 0 W (P>0.05)

2.4 ARZERKENFEHIEEBME FH,
EERRZEZSENZM

FH 3% 5 AT I ARl KR A% B 2K e 5 7 L
RSN R R TP R R W
(P<0.05), 1.48 mg/kg 41t 5T Y 1M 3% 4K & F
W PR SRR, P ER T HAMAA (P<
0.05) , Bl 1A AR A% 85 25 UK S 10 2 0, 4% 4 1 3K
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HEMEETRERSEYE EABEE YR EEPEERSEYRIEEH,
W5 Z KO & 11.48 me/kg I, L3¢ FE B AN

F4 ARZERKEXNFRHCRRG MR E LR R

Table 4 Effects of dietary riboflavin level on plasma biochemical parameters of Pekin ducks during laying period

X S o L iK% FE g
TR B 3 KO P e R R it =g N o
) . _ HNEEAM A EREAR 1 I [ 1 I [
Dietary riboflavin CHOL/ TG/
ALT/(U/L)  AST/(U/L) HDL-C/ HDL-C/
levels/ (mg/kg) (mmol/L) (mmol/L)
(mmol/L) (mmol/L)
1.48 44.53+8.29 20.53+8.64 3.24+0.57 18.14+5.09 1.42+0.23 0.65+0.10
3.98 46.62+7.52 18.69+7.24 3.96%1.14 22.52+6.09 1.64+0.36 0.67+0.15
6.48 43.73+10.33 19.00+11.14 3.46+0.56 19.50+6.44 1.49+0.18 0.64+0.06
11.48 45.64+10.72 14.64+4.13 3.51+0.80 18.69+5.33 1.46+0.26 0.71+0.22
16.48 47.30+6.82 20.00+10.73 3.57+0.86 20.79£5.02 1.49+0.29 0.65+0.16
P {H P-value 0.76 0.52 0.25 0.24 0.32 0.83

x5 ARZEARKEXNFZHILEBOLR EEREFPREZSENIM
Table 5 Effects of dietary riboflavin level on contents of riboflavin in plasma, yolk and albumen of

Pekin ducks during laying period

TR AZ 1 2 K Jiiik:4 HH HIH

Dietary riboflavin levels/( mg/kg) Plasma/ ( wmol/L) Yolk/( ng/g) Albumen/ (ng/g)

1.48 1.15+0.59¢ 7.05+0.96° 17.05+6.59°

3.98 3.14+0.58° 15.45+3.93" 43.29+8.86°

6.48 3.75+0.32° 18.00+3.64° 56.39+9.08°

11.48 4.22+0.48" 19.43+3.13° 72.50+14.14*

16.48 4.30+0.78" 19.09+2.87* 72.90£15.71°

P {& P-value <0.01 <0.01 <0.01

25 FEHIIFEFBZEZZEESHN HE R FEE N TEM IR bR, S BIRLAL I 5= 2R

AR R YT ARG ™= S M i A WAL M R M R W B &R N 6.91.5.04 FI
RHEERE R FE e, BN HEHMERE  8.02 mg/ke,

R6 FEHRLEBZERTEEMN

Table 6 Evaluation of riboflavin requirement of Pekin ducks during laying period

T H EVEpE 7 L Pl T
Items Regression equation Requirement/( mg/kg)  P-value R’
L3¢ #%#5 & Plasma riboflavin Y=4.28-0.55%(6.91-X) 6.91 <0.01 0.79
HEI B E Yolk riboflavin Y=19.00-3.36%(5.04-X) 5.04 <0.01 0.79
HIE I E Albumen riboflavin Y=172.77-8.36x(8.02-X) 8.02 <0.01 0.80

W A e AT R R

3 i KA S 0] 3 AR IR S0 27 i 7= A (R
31 ARBETKEMTERL SR EAN  CERMEE T R, E A R
A SR A T L RS TR 5 12 JF 7 e

FEAMEER L 2R R AR CREER . AR b R KO
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WMy 5 7 A E R R E W, S
FRE IR R, MERS5ERNEY
Ak SR =AW, Sk AW BB A IR
JE W5 B AR EEAR 56 AR HEDLIR I A K R F, e R
PERE, AR 45 R 5 E A [ BF g G e
AT, AT RE 558 3h B A A R TRl A 5
32 ARBEZEAENFEHILIETBERRN
=AU

EHPOEMEEERENEEERZ —,
HAEWN TER SO, iR
PUA AT BE X HR B0 o B AR AE D
Sh RPN AE —Hak AR E RS, R
FeHA R AR A A% B R 0] S R R AR R,
TR H S o A B R T 4R R XS Y R T R
BET A R A RIS R B, A R R AR R AR
20 mg/kg F% B 2 AT O AR B R, N 7.9 1 E
9.0, THE W R, B R AZ B R BN K
AN R N AN R AN A S =Y DS & g W RE ¢
SeTh i Ja BRI 3, v T A% B 2 TN K oF
M 12 mg/kg B, B @ F R R, ARE P, R
% B R AKOTRE 7= FE b G R 5 R e R
Fom TR T R JE 0 A e DA R R 25 5
TR
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EitoN:oEA

“ERZ H5IENR B A bid 2, i FAD 1Y
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BT 1~28 H &b 5T I 28 DN % 2 R 28
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I EREZ BERE T 15~42 H #0500 im
ST NG GBS PR A T =R A R, X R R
B ) A A 9 2R T S B TS g s AR 3K AL
JEREZ 40, FEA IR, ) R A B 38 KO X 7= 2R
Bl TG i 3R A4S N e A A R A R M
T8 R SR R K R e AR I Y A
FEPR B A=A W, T RE S XK o H R
AKX,
3.4 ARZERAEMNFERILEEBME FE,
EETRERZSENEM

A PR e R LA 3 R E R R

PLABIRFE A AR R SR R, K
MREBEEZRZ R4 FE, IR EHEEE
T IR ZH 1Y 8.1% ; FE ¥ HR 1l ) W AR K
HAAC S A v R B = BT R 4 SRS IR R R
BRI IR R 9% , A, 7 B AL AT
Tr] W A% B 2 e = A L AR ARRR 7 SRS R A% R
Tl TR R ALN 26.7% , dF— 2 1 B 1L
W R AR U S MBI () 4 R SR
ARBL . BEAR BFGT R, AR TR R B = & R
Rk EE MEE TR RN &, HE
0 JE U A S T T A A0 AR R IR
Yk BT 2RI g IR, Al iR IR AX B
R = AL ahim R 2 B R AR T R Y
1%, Bl 25 TR MR A 8 ROKOF i 8 s B i B v, ST
(RBIF 58 &5 SR PO R, 5 26 B 2R X0 A R A
HEKTFALEN, RERHRESTREILERAELER
T PR AR R B, SRR R
IR 4 (11.48 F116.48 mg/kg 2H) #H 1L, 4 W2
LIRS AL RS B R R = R R
JERTHEBZBE RS 5 H R R K75
IKF) 11.48 F1 16.48 mg/kg I, 5 B IR 15 4% 5 &
TERIAEGW, AN R SR LR
TR O O, X SR AR A R — 5,
3.5 FEHIIFEBZEREES

T A G T TS A% B R i O iR
TR FR AR N 4.4 mg/kg % 8 20T I 35 4 i ORI
X PRE PR RE R A T DL SR T MR WA R
St AR, e L BRI R R S T
6 mg/kgh% 15 2 A R EAF 1 F= R KR FL R
b JiT o NRC(1994) X7 8 A6 50 B A% 8 3R 47
o8 4 mg/kg , HUE 2 BPRAUCR B 20 that B 2
Fo e T A K ATl mURS A% 8 T E R R
FERRER R T AR WA R T,
SERFWEM PRI 3.2~5.2 mg/kg B £ Al i
AR A e HE RS R
MPTELTIBE . SR, 5T 7™ 8 1 b o 1 4 A o
TEE AR R I R WARGE O, AR
AT 26 455 R AR 7= RO b s Mg A% B R W W
B0 O R AR SR bR oE A 2 BRI S %,
Sy LA 3R | BB T O R AR IR
TR , R FH AT G AR R Al I 7 A A b A i R Y
T EE N 6.91.5.04 F18.02 mg/kg, B i = F NRC
(1994 ) Xf = 25 # b o Mg B B R 0 i =
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Effects of Dietary Riboflavin Level on Laying Performance, Egg Quality and
Plasma Biochemical Parameters and Contents of Riboflavin in Plasma,
Yolk and Albumen of Pekin Ducks during Laying Period

ZHAO Rui' ZHANG Bo® XIA Fang® TANG Jing® HOU Shuisheng® LYU Lihua'® FENG Yan'"
(1. College of Animal Science and Veterinary Medicine , Shanxi Agricultural University, Taigu 030801, China; 2. Institute of
Animal Sciences, Chinese Academy of Agricultural Sciences, Beijing 100193, China; 3. Wuhu Animal Husbandry and
Veterinary Bureau, Wuhu 241000, China; 4. College of Life Science, Shanxi
Agricultural University, Taigu 030801, China)

Abstract; This experiment was conducted to investigate the effects of dietary riboflavin level on laying per-
formance, egg quality and plasma biochemical parameters and contents of riboflavin in plasma, yolk and albu-
men of Pekin ducks during laying period. A single factor completely randomize design was used, eighty 40-
week-old female Pekin ducks during laying period were randomly divided into 5 groups with 8 replicates per
group and 2 ducks per replicate. Ducks in the 5 groups were fed the experimental diets which riboflavin levels
were 1.48, 3.98, 6.48, 11.48 and 16.48 mg/kg, respectively. The experiment lasted for 7 weeks. The results
showed as follow: 1) dietary riboflavin level had no significant effects on body weight, laying rate and egg
weight of Pekin ducks during laying period ( P>0.05). 2) Dietary riboflavin level had no significant effects on
eggshell strength, eggshell color, Haugh unit, yolk weight and yolk proportion of Pekin ducks during laying
period ( P>0.05). 3) Dietary riboflavin level had no significant effects on activities of alanine aminotransferase
and glutamate aminotransferase and contents of total cholesterol, triglycerides, high density lipoprotein choles-
terol, low density lipoprotein cholesterol in plasma of Pekin ducks during laying period ( P>0.05). 4) Dietary
riboflavin level had significant effects on the contents of riboflavin in plasma, yolk and albumen of Pekin ducks
during laying period ( P<0.05). With dietary riboflavin level increased, the contents of riboflavin in plasma,
yolk and albumen of each group showed an increase trend, and reached a plateau when dietary riboflavin level
increased to 11.48 mg/kg. In conclusion, dietary riboflavin level had no significant effects on laying perform-
ance, egg quality and plasma biochemical parameters of Pekin ducks during laying period, but can improve the
contents of riboflavin in plasma, yolk and albumen. Using the contents of riboflavin in plasma, yolk and albu-
men as evaluation indexes, the estimated riboflavin requirement of Pekin ducks during laying period by broken
line model are 6.91, 5.04 and 8.02 mg/kg, respectively. [ Chinese Journal of Animal Nutrition, 2020, 32
(6):2889-2895]
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