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Table 1

Composition and nutrient levels of diets ( air-dry basis) %

Iji H Items

E1HE4 High energy group

X} B8 24 Control group Ik HEZH Low energy group

J5B} Ingredients

%>k Com 62.95
541 Soybean meal

FE K HF Corn gluten meal 20. 50
5.7l Soybean oil 6.00
&k NaCl 0.17
R %45 CaHPO, 1.83
£1#} Limestone 7.67
Hfi = R Lys 0.45
HATR Met

TRkl Premix 0.33
S{4kIH Choline chloride 0.10
F45% Rice hull

411 Total 100. 00
& 27K - Nutrient levels

R EE ME/(MJ/kg) 14. 04
ML H B CP 17.00
AR AP 0.46
45 Ca 3.30
iR Lys 0.80
HH R Met 0. 34

62. 04 48.00
26.10 29.20
2.00
0.17 0.17
1.50 1.60
7.70 7.60
0.06 0.08
0.33 0.33
0.10 0.10
12.92
100. 00 100. 00
11.70 9.36
17.01 17.00
0.45 0.45
3.30 3.30
0.82 0.80
0.34 0.34

TR R 5T Ta MR H2 it The premix provided the following per kg of diets: VA 12 000 IU, VD 2 400 1U, VE 30 IU, VK,
1.5 mg,VB,, 0.012 mg, VB, 2.0 mg, 4 & biotin 0. 20 mg, g folic acid 1.2 mg, Hfi{ nicotinic acid 35 mg,Z i panto-
thenic acid 12 mg, Mt B pyridoxine 4.5 mg, }% # & riboflavin 9 mg,Cu 8 mg,I 1.0 mg,Fe 80 mg,Mn 100 mg, Se 0. 30 mg,

Zn 80 mg,

1.2 [FxFEIE
1.2.1 ARG FRE B

RIFPAG R ] 48 cm x34 cm x39 cm 3 248
SR, B 2 B, 8K 08:00 & BEHORH, A HK
Ko SCHCRH B ARG N TG4 &y

o AR HERI], E IR a) 2 8 LAGESE 0.5 h i
FEHIN, B R K 16 ho & AR EEHITE 20 T4
A, AT PN R T 37 ~ 39 A AT AL
BRI P (R4 150 K0 T
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1.2.2 FARUEMGE

i S - T I s = N L N
FT - ZF10 AL L BE A7 28 iR AL, OF T A4 6 K
W WAL MLNTRLEE 1 ~ 6 JiRikh 38.4 C |7 ~ 12
E#y 38.1 C,13 ~18 )£ 37.2 T ,19 ~ 21 R
36.9 C. i MK AR FHEEE Y5 BB 5 il 7€ 60% ~
5% .
1.3 #HARXRESKRN
13,1 e RIS AR R 4R

B12 .13 15 .17 19 s g8 (45 H B4 20
HO) Bl AT IT , R s IR BE R I M, ] 7 S5
SR, 51 T BN S 5, A% WA W IR . IR 21
R XS IR (B 2H 20 ), & B Jis, 647 0 R
I, ¥ T R W B B R A R A 1% S KA
W, I 1003 T 3 500 r/min K #5010 min, B F
W, =20 CLRAFRFI
1.3.2 R 4EbR 507k

AHOHLIR I 3 R A R IRl s AT I 5
4 v I [ i ( cholesterol, CHO ) % & 5% At 5t b ik
5k 2l AR R A R ) B2 b ) ) 8 A I

f£ FULLY 4 A gl A A 43 B A (R A b4y
SN AE i th CHO 4 %5 4k ( glucose, GLU ) IX %%
g% E (low density lipoproteins, LDL) | /= %5 &
g H (high density lipoproteins, HDL) & H il = Fig
(triglyceride , TG) & &t , il & H HhAE LR A

£ Tecan Genios Pro £ Jj gl br A% (i 1) I
3 D 2 1 3 H =R iR D 240 B ( triiodothyronine
T,) FR IR & (thyroxine, T, ) | Je & R A £ KA
F — I (insulin like growth factor [ ,IGF-] ) A
¥ & (growth hormone , GH) | i [ & (insulin, INS)
L IEZ (leptin, LEP) & &, Il & fif /5 ELISA 12 7
&AL E RB A H,
1.4 HiEAbE

H AT T 95 B 1) 2% IR 18 VS 2 26 8 4 A S IR
JIf LY 2B A0 PN 3 6 45 A 1 00 5 45 2R DL 4 R B
i, Bl SAS 9.1 # (41} one-way ANVOA & ¢ 7E47
Ji 2243t , 35 F ] Duncan [X 3255 & I ] 55 19 3
HBARHAT Z E IR, S5 R UCPE £ driE 25 3R
N, FEKFH P <0.05,

2 HRE5HH
2.1 AMBEARAIEEEKENRBEHESR
g .CHO & &R MM

32 AT, 12.,13 19 IR A 4L 2R #ORL IR
Wi R 2w T A 2 41(P <0.05) ,17 JiRi
= REZ AR B LS G o B R T AL (P <
0.05) , HAb R I A7 TH = B4 (P >0.05) 12,
17 21 JIf i s R4 & 13 17 IR I (IR AE 4 3 3 CHO
IR E R T IRA (P <0.05),

x2 AMBEARASEEEKTEERAEEHRER EEES SN

Table 2 Effects of different dietary energy levels on contents of crude fat and cholesterol of yolk in embryonic period

i H 2415 Jif#% Embryonic age/d
Items Groups 12 13 15 17 19 21
g 57.68 57.00 53.01 43.05 33.61 19.95
High energy group +2.29° +2.28" +1.75 +3.10" +3.15" +3.24
HLIE Sof B4 54.21 52.12 51.87 40.93 23.60 18. 44
Crude fat/% Control group +2.52° £2.17° +2.55 +2.21° £2.75" +3.27
fkRE4L 54. 39 53.75 51.27 41.99 24.48 19.03
Low energy group +2.39° +2.23° +2.80 +2.64™ +3.22°  +3.28
TR REZH 19.98 14.12 11.92 8.20 6.29 5.23
High energy group +2.65° £2.47" *1.15 +0.87° +0.87 +0.35°
I i %of I 2H 17.00 12.01 11.47 7.08 6.33 4.79
Cholesterol/ ( mg/g) Control group +3.18° +2.31° +1.53 +1.22° +1.45 +0.49°
fkhed 19.26 15. 00 11.90 8.09 7.32 5.10
Low energy group +2.87% +2.60" +1.24 +1.31" +1.61 +0.52%

[ — 645 | [ 5 K I8 b A [l /NS PR OR 2 5 B35 (P <0.05) MRS OL PR R ZERARE (P>0.05) . FEI.

In the same column, values of the same index 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.
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2.2 PG R AR BE B ok T XFBERG HA AS 3K
AR 5K I 7 A AL F5 AR B9 2 i

HIZE 3 R, BR 13 IR U& A1, 25 IR I8 1% fE 20 K
15 21 IR = RE 41l CHO & 534 I8 3 = F X HR 41
(P <0.05) 1 4% i I =i RE2H 5 IR AE 4L CHO 5 i
BB EZS(P>0.05), 12,13 .15 .19 RIB1K
AEZH GLU & 5T HAl 2 41 (P <0.05) ,12,
19 it v REZ GLU % 1 W 35 5 T X 41 (P <

0.05), 12,13 .19 it =4l TG FEEE & T
HAh 2 41(P <0.05),12 13 JRIRICREL J 12,13,
17 F1 19 ik = Redl TG & &= 8 & & X 4
(P<0.05), #41 HDL S LR 25 (P >
0.05), 17 FRfs X R 4] & 21 JRik @ g4l LDL &
HRESTHM2 4 (P<0.05),19 ik &ERed
LDL & it i F (R T HAh 2 (P <0.05)

R3  ATGERAE BEE KT X BE AR B BE 2K A 1548 X i & AL Fe AR 0 #20m

Table 3 Effects of different dietary energy levels on serum biochemical indices related in

lipid metabolism in embryonic period mmol/L
A 2415 ¥ Embryonic age/d
Items Groups 12 13 15 17 19 21
e 5.65 6.29 9.38 10. 33 11.58 13.58
High energy group +0.30" +0.33 £0.30°  +0.41° +0.50"  +0.51°
JIF ] X} HRZH 5.33 6.47 8.65 10. 02 8.73 11.80
CHO Control group +0.25" +£0.43 £0.31°  x0.28° £0.49°  £0.48°
fikredd 5.77 6.69 9.66 11.07 11.72 13.93
Low energy group +0.18" +0.41 +0.24" +0.51" +0.52" +0.51°
R 7.82 18.55 13.89 10.35 14.40 13.81
High energy group +0.36" +1.05" +0.92" +0.67 +0.78" +0.66
A Sif A 21 6.97 17.68 13.94 10.92 12.97 13. 74
GLU Control group +£0.32" +1.12° +0. 94" +0.72 +0.56" +0.58
flkped 6.31 14.13 12.50 10. 10 11.76 13.47
Low energy group +0.21° +0.87" +0.36" +0.33 +0.68° +0.52
e 6.04 4.90 4.09 3. 04 3.45 1.54
High energy group +0.41° +0.39° +0.27 +0.23" +0.21° +0.13
Hh = HE popiieE:;l 4.63 3.41 3.98 2.61 2.50 1.49
TG Control group +0.29¢ +0.24°¢ +0.25 +0.18" +0.13">  £0.15
flkred 5.24 4.12 4.18 2.76 2.59 1.53
Low energy group +0.29° +0.31" +0.19 £0.16"™ +0.18"  £0.20
b 0.11 0.22 0.24 0.23 0.62 0.84
High energy group +0.02 +0.05 +0.02 +0.02 +0.05 +0.06
R RN XT 21 0.11 0.22 0.25 0.26 0.68 0.83
HDL Control group +0.01 +0.04 +0.01 +0.03 +0. 04 +0.03
flkfedl 0.12 0.20 0.24 0.25 0.62 0.81
Low energy group +0.01 +0.03 +0.02 +0.06 +0.03 +0.06
R4 2.74 4.05 5.14 3.13 2.65 4.41
High energy group +0.06 +0.15 +0.10 £0.11° £0.04"  £0.24°
(S | X R4 2.75 4.11 5.07 4.75 3.78 3.91
LDL Control group +0.07 +0.14 +0.14 +0.08" +0.62" +0.31°
R REZH 2.79 4.22 5.10 3.24 3.63 3.86
Low energy group +0.02 +0.17 +0.41 +0.10° +0.05" +0.26°
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2.3 PAIMIGE R AR BE B ok T XFBERG HA RS 3
RFHE X MiF R A TR0

M4 nHL,15 17 IR ARAELL T, & i 3
T AR 2 41 (P <0.05) 17 IRl R AELL T, &4
BFERTXIAL(P <0.05) . 13,19 iR mAEAL
T, S RFRTIHA 2 4 (P <0.05),15 JRIET
REZH T, it B &M TXF A (P <0.05) ,17 ik
IRAELL T, &8 B 5 TRAELL(P <0.05) . &Kt
W AELL LEP 5 By B m T H M 2 41 (P <
0.05),13 21 IREHRAELL LEP &5 & 2 2% I T X% 1
H(P<0.05), 12 Rk mfE4] INS S R E & T
HAt 2 41(P <0.05) ,13 IRERRAELL INS 5 & 2
FITHAL 2 H (P <0.05) ,17 Rk & AELL INS
R E R TIREELL(P <0.05), 1319 IRES &
AE4L K 15 RS Xf BA 4 IGF- 1 & i g 2 3 T A 2
(P <0.05),15 IR ARAELL (17 BRI X AR 20 21
IR RE 4L IGF- T & B3R T AL 2 41 (P <
0.05) . 12,19 21 JRIEARAEZH GH & 43 8 & K
THAD 2 41 (P <0.05) ,15 JRiE m EL] X 17 iRk
FIRELL KRB GH & i Bl T X4 (P <
0.05) ,12 Jik i v BE4] GH & & 3% 5 T4 i 4l
(P<0.05),

3 3t i
3.1 AMHBERBRFABESKEXNEREEE
FARE R .CHO & MM

EH R E T EENE RO, H
IRE BT B 4 71% TG, 22% BP # g Al 6% iif &
CHO., I Jifi 38 it B #4 28 [ 08 Wi B #4514 I o, 48
M E % BRI, BN 5 A 1 17
SRR TES . TERRLIAE 15 ~ 21 K IRIG NG
i i g A AR K AR AL, B P BT AT i IO 4 3h IR
HWUEHLF N Wik, EEIERTIRR S
VR i 2 77 3 U AR 5K, T X0 A AR 2L R o 5 Tl
SRUTRR P2 A S, TR 45T 4 AA A B X8 4] 0
R [ ek K P 9 R, R B BB L R XS 7E 35 .40
JE % T 7 o 2 R RN I v T R
FIRABLEL o 3 57 1K 6 W07 A 300 U 2 2 B0 ML 17 &5
A B G R, U 7R AL 1 RS B R R
XA I SZ AT AE 4R 22 . BRI CHO it 25 [F) A
K HEBR, EWE 7 IR S, BN CHO & & i
FRE, U 6 ~9 IR 15 ~ 21 RS, 2 BBt
CHO (1] F o5 5 AL 11 97. 04% 0, [l

2R F W A i X SR £ AE A R R AR 04 AE
P 35 AP AR CHO i, S5AKE
SPEAk 00 B 2H B B CHO & i W0 T = fig 4 X
REZL A28 AL o b A 255 SR U B A R AN ] g it /K
V-3 2 A AR b X 2 SR RS OR el AR R R A P T
KRBT, DR HE D, B R ok TT R
DA S R AL Y8 AL e X o B AR B N A 8 T A
3.2 R FhIGERA R EE = 7K F X BE Bg HA BE £
5148 < M £ XI5 FRAI 520

CHO MG IR N E 2 W 5 259 I, W2 IR Bk
G LA L 5 Bl 6 5 B 53 o LW CHO 75 &t W] [
et & Py CHO & A1 "' . Zambrano 251 4
T, % G R O R R AT 2 1 0 B A AT R AR
i CHO %, 2™ ik B %D whoe R 3, 7
SR & B ) W 3 R R IR R 15 RS IR iR A
28 H i fCIL7E CHO & &, A il 5 45 IR i Xf
MR M CHO & i i 2% T HoAth 2 41, i S A
W5 AR . 150 W AR R g 1t 7K 1 5 RG99
CHO & &t 2 [0] ] BE A7 A6 BER RN , oo 72 n) fg 2
TR A P S o AR R AR SRR B T D
CHO JL B, HE T 3% hn 7 B #5 4% I %) 2% o
CHO ()W Wi i A R 13 CHO 5 3

HLAAR g 105 O R o 3 25 32 B il il TG % &1
oM IR I W P TG A R RE £ 5 i A g A
JFFRIE PR 5 5 . Zambrano 2547, X 4 4R
KA 8 A B A s 4 = AR TG % &
AR R I, R R R A B 4R v T1L 28 .56
HIRIME TG &, AR, 12 .13 it IKRE4L
TG & 3 & T X AL, X 550 A58 25 3R 41
ol Jang 25 HRAE, WA AR B AT SR A A
TG & . o] W, & 77 BRI BEAC A 748 00 v
TG & & A S, 48 78 K RE 1 KL 1T A3 1 $2
FAG I TG & &k 42 & MR I TG & &
Ashino 21 BIFFT B, 25 /)N BUAR E vE B I 4R HE fiE
FEARHEME S R TG & &, X 54K & R4l
GERA B R A T e 5 E SRR R R
B AR S AP 25 A G

GLU 2 Ae 2 & i E Z R iRy i, IR 28
I HE B2 T 8OM A E R s . itk —25 7
J G B0 25 55 B8 2 A RO, A< 3 55 X s 1 il v
GLU % 47 746 . Zambrano 25" A Jy X} 4F
I S RN 2L B K BR R A T B 1 5 PR ) 2 5 e - A OB
B ASWFIEH, B A [R] 5 5 /K 7 AT BB 3 8L
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PR g 2 Z O T R el = 4. X i OB R B VR i 0l v R R A R AR
FRIGOLT  IERR ATl 98 A B R Ky B, S R R W IR R CHO iR oL, A&
GLU & AL E W AR T E, XlaeeAant  EIIRIMTE LDL & & A8 A7 — & W s vk, H
FAERT GLU & ®pi A FERGE R K FRT  PPAERERESTHE S5,

KT R (%) LKl 2 — . HDL il LDL J2 % # CHO

R4 AMGEAERAE BEE KT X AR B RS 2 548 X I 7 B R K F R

Table 4 Effects of different dietary energy levels on serum hormone levels related in lipid metabolism in embryonic period

i H 2415 % Embryonic age/d
Items Groups 12 13 15 17 19 21
= REA] 1.99 1.88 1.70 1.77 1.99 1.98
High energy group +0.12 +0.07 +0.14° +0.09° +0.11 +0.08
= R R R pOpieE: 2.00 1.90 1.74 1.96 2.00 1.95
T,/(pg/L) Control group +0.13 +0.07 +0.12° £0.04° +0.13 +0.09
flkped 2.03 1.89 1.97 2.14 2.03 2.02
Low energy group +0.10 +0.02 +0.13" +0.10" +0.11 +0.06
Efedl 69.08 63.40 63. 40 72.76 62.13 65.72
High energy group +1.04 +2.51° +2.10™ +1.45° +1.63° £2.04
AR R popiisEel 67.62 68. 66 58.35 73.85 71.32 62.78
T,/(pg/L) Control group +2.93 +3.02° +4.45° +1.50% £1.50° *2.64
ke 68.78 71.26 67.97 75. 30 71.49 65.95
Low energy group +3.79 +3.65" +3.27° +1.19° +1.46" +1.69
e 5.61 5.80 4.68 5.20 5.52 5.55
High energy group +0.15° +0.09" +0.16" +0.08" +0.12° +0.06"
JHE S B 26 4.54 3.97 4.13 4.82 5.11 5.34
LEP/(ug/L) Control group +0.14°  %0.17° +0.12° +0.16° +0.06°  %0.15°
flkped 4.51 3.85 4.15 4.70 5.14 4.35
Low energy group +0.15°  +0.08° +0.15° +0.37° +0.14°  +0.14°
e 14.05 16.77 19.06 22.32 17.65 17.08
High energy group +0.71° +0.93" +0.98 +1.71° +1.03 +1.07
S Sif A 2 8.55 15.78 19.07 20.76 17. 67 17. 04
INS/(mIU/L) Control group +0.54° +0.29° +1.19 +£0.89" +1.04 +0.81
flkaEd 7.56 14. 20 19. 74 20.09 18.32 17. 64
Low energy group +1.40"  x1.21° +1.16 +£0.99" +0.41 +0.55
| 153.51  203.16 157.49 223.80 347.74  196.83
High energy group +10.21  £3.49° £11.72° +6.11° +16.35" +7.83"
R KT -1 X R4 159.20 165.77 221.26 178.92  233.94  225.83
IGF- [ /(ug/L) Control group £10.23  £8.32% £10.12°  +18.06" +9.18"  +3.86"
kel 156. 87 169. 74 138.08 225.40  245.92  231.41
Low energy group +9.80 £13.91°  +11.89°¢ +10.23" £7.36" £7.85°
e fig g 2.83 3.65 3.56 3.27 4.14 4.31
High energy group +0.18*  £0.08 +0.14° £0.11° +0.12°  *0.11°
K Sof A 2 2.17 3.62 3.96 4.41 3.89 4.36
GH/(ng/L) Control group +0.17° +0. 14 +0.16" +0.14° +0.09" +0.11°
flkaed 1.85 3.60 3.95 3.14 3.50 3.47
Low energy group £0.13°  £0.07 +0.10* £0.14° £0.38"  £0.15"
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3.3 PTG 4R 4R R B Ak B vk T Xt BE RS HA Bg %
RIHHE £ I =k E R

BRINHEPAAEE M EEERE, B4
Bifi 5 DR 5 0 W ST 0 AR AR R P o 5 SR BR i T A
3 2 AR BRI 2R U ER KT SR s ) B R VR A
Tl 2 o 1 T AR, T X R R L VR0 2% KT R A
mi >t BRI (T, JT,) AL AE AL HE I IE CHO
45 B, 10 RE A WS i i A 107 48 ML 19 431k .- Wilson
SRR A B )RR S SRR TR RN T, RESR S
B0 BN T, T, & BRE Y ORI
BEXG % BE, v A 0T AR RS A B e B v A A
HT, &, AR B R BE P AR T, &
Ho AR RE R A RN e N A XY T, T,
O3 R AR AR 2 ) B B Y R TE R A Y
DURL, DT e A8 e fify 3 44 R e B 45 1 P 4 W IR
A, I R IR R R O R AR R IR R
TR, BN T, & & A & FFEAGm
T

INS A Jin# GLU [ %532, 18715 g 28 & mU g Y
ik, IF e fe 28 e e w A 7 40 M %) 4 fk . LEP nf
T A 1 I B SR D B T R G R e R A €2
% C A AL 77 A, 1 15 W5 45 B, Gupta 250
B, = R 1A A e 25 4R = XK B LEPINS %2
PRIE[H 2 3k i S v LEPINS &, 2246
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Effects of Maternal Dietary Energy Level on Lipid Metabolism
Related Indexes in Embryonic Yolk and Serum during the
Middle Laying Period in Broiler Breeders

NIU Shupeng XU Liangmei® ZHANG Hui LU Lei LV Rongchuang TIAN Bo
( College of Animal Science and Technology, Northeast Agricultural University, Harbin 150030, China)

Abstract; The objective of this study was to investigate the effects of maternal dietary energy level on indexes
related in lipid metabolism of yolk and embryo serum during the middle laying period in broiler breeders. A
single factorial design was adopted, and 300 AA broiler breeders (20 weeks of age) with similar body weight
were randomly allocated into 3 groups with 5 replicates per group and 20 birds per replicate. The experiment
was conducted when laying rate reached 5% . The birds in the control group were fed a corn-soybean meal
based diet, and the others in trial groups were fed the diets with 120% and 80% energy levels of the basal di-
et, respectively. During the experiment period, feed intake in each group was restricted and set the same. Af-
ter artificial insemination ranged from 37 to 39 weeks of age, 150 hatching eggs in each group were collected
and hatched in accord with the group of the breeders during middle laying period. Yolk and serum samples
were allocated at embryonic days 12, 13, 15, 17, 19 and 21. The results showed as follows: 1) in high ener-
gy group, the yolk crude fat content at embryonic days 12, 13, 17 and 19 was significantly higher than that in
control group (P <0.05). The cholesterol content in high energy group at embryonic days 12, 17 and 21 and
low energy group at embryonic days 13 and 17 was significantly improved compared with the control group
(P<0.05). 2) The contents of low density lipoprotein at embryonic days 17 and 19, triiodothyronine at em-
bryonic day 17, thyroxine at embryonic days 13 and 19 and growth hormone at embryonic days 15 and 17 of
embryonic serum in high energy group were significantly lower than those in control group (P <0.05). How-
ever, The contents of cholesterol at embryonic days 15 and 21, glucose at embryonic days 12 and 19, low
density lipoprotein at embryonic day 21, insulin like growth factor- [ at embryonic days 13, 17 and 19 in high
energy group were significantly higher than those in control group (P <0.05). 3) The contents of glucose at
embryonic days 12, 13, 15 and 19, low density lipoprotein at embryonic day 17, growth hormone at embry-
onic days 12, 17, 19 and 21 of embryonic serum in low energy group were significantly lower than those in
control group (P <0.05), whereas the contents of cholesterol at examined embryonic days except for embry-
onic day 13, triiodothyronine at embryonic days 15 and 17 and thyroxine at embryonic day 15 were significant-
ly higher than those in control group ( P <0.05). 4) The contents of leptin throughout embryonic days and in-
sulin at embryonic days 12, 13 and 17 were decreased with the decline of energy level in diets. The contents of
triglyceride in serum throughout incubation except for embryonic days 15 and 21 were firstly reduced and then
improved with the decline of energy level. The results display that maternal effect results from different mater-
nal dietary energy levels would be observed in yolk and serum lipid metabolism with the improvements of the
contents of crude fat, cholesterol in yolk and cholesterol, and triglyceride in serum during the middle laying pe-
riod. [ Chinese Journal of Animal Nutrition, 2013, 25(1) :50-58 ]
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