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Table 1 Composition and nutrient levels of broiler breeder diets ( air-dry basis) %

i H Xt BE 2

Items Control group

80% fE 21
80% energy group

70% RE 2
70% energy group

JE 8} Ingredients

E >k Comn 63. 60
¥4 Soybean meal 23.80
5.7l Soybean oil 2.20
£k NaCl 0.17
WERRAES5 CaHPO, 1.40
1 #; Limestone 8.35
DL - %% DL-Met 0.05
SLJEFR Choline chloride 0.10
Hil & Premix"’ 0.33
TEi7e 4y Rice hull powder

£t Total 100. 00
# K- Nutrient levels”

R iE ME/(MJ/kg) 11.70
ML H T CP 16. 00
=R Lys 0.79
BAEMR + LA Met + Cys 0.60
5 Ca 3.50
A%k AP 0.42

50. 00 40.00
26.50 28. 50
0.17 0.17
1.50 1.50
8.30 8.30
0.08 0.09
0.10 0.10
0.33 0.33
13.02 21.01
100. 00 100. 00
9.36 8.19
16.00 16.00
0.79 0.79
0.60 0.60
3.50 3.50
0.42 0.42

U IR R 4 T v iR R 2 4t The premix provided the following per kg of diets; VA 12 000 IU, VD 2 400 TU, VE 30 U,
VK, 1.5 mg,VB,, 0.012 mg, VB, 2.0 mg, 4 2 biotin 0. 20 mg, "#iZ folic acid 1.2 mg, AR nicotinic acid 35 mg, iZ [ig
pantothenic acid 12 mg, it i pyridoxine 4. 5 mg, #% &% Z riboflavin 9 mg,Cu 8 mg,I 1. 0 mg, Fe 80 mg, Mn 100 mg, Se

0.30 mg,Zn 80 mg,

DB IR B, 222 [A. Nutrient levels were all calculated values. The same as Table 2.
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Table 2 Composition and nutrient levels of offspring diets (air-dry basis) %

I H Items

1~21 Hi#% 1 to 21 days of age

22 ~42 H i 22 to 42 days of age

JEK} Ingredients

E Kk Corn

&1 Soybean meal

f4 4y Fish meal

il Soybean oil

A4k NaCl

BRERE 45 CaHPO,

f1¥; Limestone

DL — FE % ik DL-Met
SALJIEE Choline chloride
Wik Premix

411 Total

77 7K°F Nutrient levels
¢85 ME/ (MI/kg)
ML A CP

Wiz fR Lys

HAMR +F AR Met + Cys
5 Ca
A5k AP

6l.

w
—

100.

S O O = = O = N

79 65.47
.00 27.30
.00 1.90

90 2.50

17 0.12

20 1.00

30 1.20

21 0.08

10 0.10

33 0.33

00 100. 00
.54 12.96
.52 20. 02
.18 1.07
.92 0.76
.02 0.90
.46 0.41

TR ¥ o~ & T o5 1l 48 $& fit The premix provided the following per kg of diets: 1 ~21 H # 1 to 21 days of age, VA
8 000 TU, VD 1 000 IU,VE 20 TU, VK 0.5 mg, i ff & thiamine 2. 0 mg, 1% ¥ 2 riboflavin 8 mg, jZ i¥ pantothenic acid 10 mg,
JH#R nicotinic acid 35 mg, Mt % B% pyridoxine 3.5 mg, 4: 4 % biotin 0. 18 mg, - #2 folic acid 0. 55 mg, VB,, 0. 010 mg, Fe
100 mg,Cu 8 mg,Mn 120 mg,Zn 100 mg,10.7 mg,Se 0.30 mg;22 ~42 H % 22 to 42 days of age, VA 6 000 TU, VD 750 IU,
VE 10 IU,VK 0.5 mg, #i it 2% thiamine 2. 0 mg, #% #% & riboflavin 5 mg, 7 fif pantothenic acid 10 mg, 4 fiZ nicotinic acid
30 mg, k% pyridoxine 3.0 mg, 4 4% biotin 0. 15 mg, I-fig folic acid 0. 55 mg, VB,, 0. 010 mg,Fe 80 mg,Cu 8 mg,Mn

100 mg,Zn 80 mg,10.7 mg,Se 0.30 mg,

1.2 HAxEE

PRI ARG K ] 48 ¢cm x 34 ¢cm x 39 cm 3 JZ
SIREEFE, HE 1P, K 08:00 E R, B
oK. SGHCRIT A RGN LA s 510y
2, GRS RE K 16 he 5 Py BE #E I E 20 C A2
L EMHEATRI . TS 60 ~ 62 i i it
GUNIRE INE S Y A S AW B 1
M3 RGESR, I & W) b i R AE 34 ~ 36 C,
H2 B EGREMM2 ~3 C, 285 HREER
21 ~23 CHy IR I PR FE, BB 7E 65% 724, 4
WA bRE ORI 42 d,

1.3 NEERREAE
1.3.1 KMk

PRI OB ATAS 1 H O AE, If 2051 T 21
42 H % 08:00 DIH & B0 AR U £ 12 h 5 A
=, [ AR R, TR A A EE ) ADG

¥ H R & (ADFI) F/G,
1.3.2 M EfkIEbR

3 F AR 21 42 H B, B R AL
I 2 P BRE XY, S BRI, 43 B v, —20 °C
{#4F. fii ] FULLY (&K F]) 4 A 341k 4 A A
D€ 1 5 H [ i ( TCHO) (TG & % 2 IR 3 1
(HDL) FMi % £ i 85 1 (LDL) 1Y & & , it F i)
& B AL A YR B A BR A F
1.3.3 I3 e AL e A A 8 0

A 21 42 H R, A E A Rl AL
T 2 2] i BRE X, S50 Dk R il J , R AT A BOCH
MR LA LU, —20 CLRAF . f FH 550l W5 ok
JEEE T (UV —2401PC, H AR 5 ) I 72 A b b Bk
A Ak Y B AL B (T-SOD) §f P . B bt A Ak fig 1
(T-AOC) F MDA & 4, ir FIA 7 & ¥ A pE 5t
AR Y RIS .
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1.4 HEHiIT5LIE

IRI R SR ] SAS 9. 1.3 G5 i1 # {4+ ANO-
VA i BE#EAT SR 3R 5 25 43 B7, JF F FH Duncan [
BT 2R, B R D IE £ bR 2 FR0R, i
FKF-H P<0.05,

2 ERESH
2.1 WG REHEERENT FREK MR
el

i 3 A, 53 BEALA L, 80% (70 % fi 4t
A CBREAL) FACRY AT (1 H AR 3 18 35 %
fR(P<0.05) ,21 H#H,80% e bt T A AE 2

®3 AMBTERFHEERAN FRERMERE

EFE (P <0.05),70% R 414 FH = #a (P >
0.05),42 H @& w, R4 IR E S B E TS
(P <0.05) ,{H PR 4 A1 7E 50 9 ) A
WBEZEF(P>0.05); 5XF A AL, R 4 718
1~21 Hi 1 ~42 HIBMW ADG & FH i (P <
0.05),22 ~42 H A ADG T& i Z 45 fk (P >
0.05) ; 5XFHRAAHLIL,80% fig A+ 1 ~21 H
W1 ~42 Hib 2 70% fig i 7181 ~21 HIBW
ADFI 27} 5 (P <0.05) ,70% RE= 411 ~42 H
W% 1) ADFIL A FHm#a# (P >0.05) ; fig i PR AR X+
R F/GILBEZM(P>0.05),

sEA

Table 3 Effects of dietary energy restriction in broiler breeders during the late

laying period on growth performance of their offspring

LD H i Xf B2 80% s A 70% fg g4
Parameters Days of age/d Control group 80% energy group 70% energy group
1 49.17 +0.51° 46.25+1.41° 45.58 £1.05"
Exv;i;g 21 576.67 £15.37" 606.92 +15. 49° 598.58 +17.33%
42 1 900.23 +97.13" 2 069. 03 +92. 44° 2 075.54 +123. 68"
ST 1~21 25.12 £0.73" 26.70 0. 78° 26.33 £0. 83"
ADG/ ¢ 22 ~42 63.03 +5.07 69.62 £3.96 70.33 +6.27
1~42 44.07 £2.32° 48.16 £2.22° 48.33 £2.96°
B 1~21 41.86 +0.89" 45.30 +1.48° 43.67 £1.23°
f;gﬁg*ﬁi 22 ~42 130.94 £9.79 139.08 +7.78 141.28 +7.53
1 ~42 86.23 +4.50" 92.39 +5.31° 91.14 +2.44"
1~21 1.67 +£0.05 1.70 £0.05 1.66 +0. 04
R L 22 ~42 2.08 +0.08 2.00+0.18 2.02£0.12
F/G
1~42 1.96 +0.10 1.92 +0.09 1.88+0.11

R 45 Bt SR AR A R B SOE P R ROR Z R A B E (P>0.05) AR FRFRZEREE (P <0.05), T,

In the same row, values with the same letter or no letter superscripts mean no significant difference ( P >0.05) , while with

different letter superscripts mean significant difference (P <0.05). The same as below.

2.2 AMBTFEEHEEREAXN FROLFEN
EAREI MR

HIZE 4 Al R, 5% B AR LE , 21 H i, PR A
4174 % TCHO . TG \HDL X LDL & & X768
FAA (P >0.05) ;42 HERHS, FRAT 471X M s
TG &R MR (P <0.05) , TCHO & Ffi % R
TR RE B 3 B B T R g B (P > 0.05)
HDL LDL & &0 . F 2 (P >0.05)
23 AMBTEERHAEERMA FARMLF
MENIEIRIIZ T

M2 5 Al i, X IRALA L, 21 H I, 70%

flE 4L 7 U 1L 3 T-SOD i # . T-AOC & % 7 5
(P<0.05) ,80% fg 4L TR L T-SOD i £ 47
THRE 122 R % (P >0.05) , T-AOC £ i
FAEAL(P>0.05) 542 TR, 70% fE R 4L R
iff T-SOD {4 i 3 41 5 (P <0.05) ,80% fi #t 41
HIH S (P >0.05) % F L1 T-AOC Il &2
41 R TREAL(P <0.05) 521 42 H i
PR LI MDA it B 27 R 1 0 D
B BT (39K 35 5 B KT (P >0.05)
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Table 4 Effects of dietary energy restriction in broiler breeders during the late laying period on
serum biochemical parameters of their offspring mmol/L
H EELA X} AR 2 80% it 70% fit ik 21
Days of age/d Parameters Control group 80% energy group 70% energy group
LI [E #E TCHO 3.78 £0.39 3.70 £0.43 3.93 £0.39
21 Hih=HE TG 0.54 +£0.07 0.49 £0.08 0.55+0.07
E®E g EE HDL 0.97+0.13 1.00+£0.13 0.94 +0.11
K% ER#E = LDL 1.80 £0.17 1.92+£0.18 1.85+0.16
BIEEfE TCHO 2.80+0.29 2.91+0.23 3.05+0.12
12 Hl =1 TG 0.67 +0. 05" 0.58 +£0.07° 0.57+0.07°
=% IR 55 1 HDL 0.72 +0.09 0.78 £0.07 0.76 £0.08
K% EF g% H LDL 1.61 £0.13 1.54 £0.15 1.66 £0. 14
x5 AMBTERHEERAEAXNFROLFREMIEFH M
Table 5 Effects of dietary energy restriction in broiler breeders during the late laying period on
serum antioxidant parameters of their offspring
H i fitn X R4 80% fig 4l 70% fig 4
Days of age/d Parameters Control group 80% energy group 70% energy group

SOl AL YIE AL T-SOD/(U/mL)

112.95 +8.42°

123.81 £10.24™ 132.17 £7.12°

21 BFi4A LRE ST T-AOC/(U/mL) 18.93 £2.43° 19.63 +2.29° 23.41 +3. 30"
N % MDA/ ( nmol/mL) 3.44 +£0.72 3.29 +0.26 3.09 +0. 54
B E LI AL T-SOD/(U/mL) 168.18 £8.03" 176.70 £11.47™ 190.43 +9. 62°
42 MPEALEE S T-AOC/(U/mL) 11.41 0. 26" 17.21 +1.31° 16.16 +0. 35"
N % MDA/ (nmol/mL) 3.72 +0.54 3.68 £0.37 3.25+0.36

24 HWHBFEEEHEBERET FRMA AT T-SOD i HEF MDA 54 5 5 7t i

MENIEIRII T

HIZE 6 Al I, 5 XF B AR LE , 21 H i, PR A
AU UL T-SOD i % . 3% Tt i/ (P < 0. 05),,
MDA &t fifi % R4 T2 B2 A9 38 I 12 B AR 4, (5.

RIBFNRF K- (P >0.05) ;42 H ik, 80% fEH

HE 2]

=

F6 AWMBTFEFHEERAEANFREGINTEMLIER

MR (P >0.05) , T-AOC I # F+ 5 (P <
0.05),70% fig & 21+ 1M L T-SOD i 14 . T-AOC
P 2 E (P <0.05) ,MDA & it i FRFL(P <
0.05)

sbA

Table 6 Effects of dietary energy restriction in broiler breeders during the late laying period on

breast antioxidant parameters of their offspring

BNt
Days of age/d

7D
Parameters

L S L) B AL T-SOD/ (U/mg prot)

21 BHiE e T-AOC/ (nmol/mg prot)
N ¥ MDA/ (nmol/mg prot)

SO E ALY T-SOD/ (U/mg prot)

42 EPrEfLEE ST T-AOC/ ( nmol/mg prot)

N % MDA/ ( nmol/mg prot)

XTHRZH 80% Re 4l 70% fig 41
Control group 80% energy group 70% energy group
198.82 +£14.82°  232.46 +23.62° 228.71 +15. 74"

4.06 +£0.06 4.21 +0.15 4.19 0. 16
2.13 +£0.52 1.87 £0.43 1.72 £0. 54
174.82 £11.76" 184.27 £16.60"  195.93 +13.55°
4.00 +£0.21° 4.28 +0.21" 4.30 0. 11"
6.03 £0.71° 5.22 0. 64" 4.95+0.82"
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3 3
3.1 ARG EEHARRANFREKMEAL
20

PRI KR B R R A 8L LR Y
ol I — R TR B Al 32 8 g AR L Ak
TEFRIE S5 Z R R B o 2k A L0 TR
B FHUR B A K R & R HOR B 2 &
BRI XA ST, R R R
BB E WA ES T, B RF R 21 d, JL
PR ANFIRE N o BEORTT DL S 2 1 S R
PG F B, IF HL AT RE XS A R & A
Mg A K Y R R T R A 3R
YR R A AL, IR R B I e 1 90%
BT 0P 8 RV AE B g 2. Enting % BF5E K
TR, PR ol R ) IRV A o v R ) R mT DA S 3
1 HR IR, $2 E KACR, TR R X
7 2 R P R X AT R [ KT B R R & B
50% \70% R f A7 X ) 5 T 55 35 A%, 80 % fiE it
AT 49 HS AT B ETh i R M X
ERRE 2 A b 25 Pl BE X 47 BE R DR 3, &
AR A RS AR5 R,
TR Fh RS 7= 2 5 409 RE 1 PR ) AT R 35 AR 0 A
T, PR AT R A RO 7 R I 4R MRS A 4
RS AR T O B R I T B
W T SRR, FEOR AR AR . AR R B,
Xt AR L, BRAAIZE T8 1 ~21 BN ~42 H
Iy ADG |ADFI # i 3 T}, 51 42 H i i, Hok &
BER TN B, X AR TE S A R
J5 BT U G R R A L RS ] A
#: i #) ADFL fl ADG, ffi 15 FR 47 21 71X F/G &enf
AT EES, SRS s R —3.
3.2 AMEEEEHASRAMN FRMBEN
=t ab-A|

I3 TCHO , TG .HDL #I LDL & /& 5 #li&
EARACHIHR G B 245 bR . WFEERM, I TCHO
B AT AR % AR P IE [ S A 50, HDL 5 i
A F AR TCHO 3Bk S AL ™ o I TG & & ]
USR5 5 DR, PR R 45 0O R B IR
VAR Y F 1M 2K TG % 5 . HDL f1 LDL J& 2 Fp
A2 10 [ e 4 i 2K 11, LDL S22 4% JIE (%] 152 17 41 B 28

gz T HDL ¢ 4 [ 20 2% o fH [ B 5 3 31
PEAFAR I HE s R A1 . PR L, I T — a2 e B HDL
AR T LK RE 2 AC 0, B Ak BE 7 o B TR, 2
BTSSR B, B B R R T R
A28 HIR MG TG S MLER 7128 H
& 17 TCHO % &7 .56 H &M TG & &, MR
R BT K B, B AIG A HX  AIRBE 2R AR
I % TCHO , TG ,HDL \LDL & i JC & 2 % M , {H
Al TG & A BRI R A5, RS- &
Ja B A T AN )RR JEE i 1 PR ) 2 (8 35 R AIK T AR 42
H % M7 TG & &, XLy TCHO \HDL \LDL % &
TG 4. 3 52 ), 3 1 B PR RPN 7 AR S A R o PR ) g
g s AR AT, BERARAR I DR B, 5TR R
3 R IT 4 R A — 5
3.3 AMBFERHEKERAN FRASW
BRI

TEAE R E BT, A W AR RE 48 A Wy 7 25 2 Fh 4t
AALP T, W BRI L R O 2 8 R A A
T, AR 4 240 e T 52 3 A iy Sk
PP . A AL (SOD) & A Bl 41 3 1)
F- BB, 6808 W B A P AR Ak R v A
AR T A T R E AR R, S T AR
A )4 S BRALIAR T B B g 1. T-AOC J2& i
AP A AL DD RE 1Y 25 G PE e A, R AR N Bt
AL 1A R RN BT A T AR R T A AL AR T 1 B
A, A R 0 i A0 B AR AR i R AR
W, F8ESGE, A A i, o
[ H S Tl UL P 20 M S s R AN AR
J AR MR C AT A B i P A A P T, 32 AR 5
WURZHE b & A 0 A0 B 57 18 B Bk AR
PP MR B IR R B R
TG FR ) Ak 3 AT S S AR R R AR TS it
SOD itk o R 24 0 1230 , e U 00 A b 2 11 S BR
T 2 bR TG & T-AOC, {H SOD {1 Tt i
EES AT R B, B AR AR T AE—
EFERE L4 28 .56 H KNG & WA ML SOD
TR EORIBE B EKF . AN, B o)
25 7 2R P R RS R [ BE R KOP AR, BIFSE R B,
IRAEZH 49 H 7 Xy JULFI R JJL T-SOD 3% 4 12 %
The o AR I 25 5 F W, % P8 Bl 38 7 2K S W R AT
AN TR R B R A BR AR, BRAF 2 118 42 H & B IfiL 5 A
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gfjL T-AOC . % F+ & , 6] b, 70% fi & 41 74U
T-SOD{E kR THim , X SR A MBI R A~ SH M

Ho JULPA R i 2 S A s R AR P R R R R
BEfE P E0A Fh 25 6 R KSR B L PR 2R Sk L &
A EETEY R . LA T-SOD i 4 #il T-AOC
(948 e A B T I B SAAL, S B e SR AL T AE L M
T ARG 3 K 5 2, B T 6, R 81 1 3 ) o T, A8
KA S SR 1 A

MDA 2 4 19 1 3 5| i 4 g 5 3 48 1 52 )3 i
7 A B I T 4R Ak 0 L BL A A AR 3 & g, T
SE AN 20 L B 22 AR A R B T R T 40 S ) 52
BP0 H: T R ML AR P B 4 A 1 AR
JiE Vi) 3 2 e 00 52 450 00 L 88, 0 T L UK Y )
BERE . TR BLMET S B, BRI B T AR 28 .56
FAR ARG 2 PIAFAS M3 MDA 7 i, (HOoR A 5 i 3%
Ko BRI S ARGE , 7 A b P X g i
R IR B K PR R, AR R4 T 1% 49 H i M L A0 i
L MDA & it B 35 A% . AR % B, Al
A5 77 5 S5 0 R AT A ) AR B R IR A, TG 21 42
34 I I 375 B2 21 F 8 I g L MDA 5% 5L A i
42 HARAT,80% R i 41 fC I JJL MDA £ £ 5
AR, 70% g it 41 T4 8 35 MR A1, 5 80 AR 52
2 L UL P RN P R T 00 A R R A A g
BEART-F M0 JIL MDA &4 U6l /0 40 g B i 451 405,
T ot A BT . HL LR =2 — T i S B R R R
TRFEAR T 7 A XS i JIL 2 S 46 i 5 1R 1) 2
B AR A 22 AN 10 ARG 07 R A BRI T R
F9 480 1] Py 25 ) g T 7 42 3 41k ) MDA ) 7]
ek,

4 & it

@ PR 5 W RE B IR A X A K R F
5 MAAT A S0 25 1) B A SR80, R A Ko
P B T A A R AR, A TR W AR R
PERE

2) PR 7 £ 0 RE e PR AF AE
AR, b 2 ARG W AR E

@) PR A 7 2 I S0 RE o PR A RE 4 i 1AL 3
HRa LA ST AL RE Ty, L A R R AR 30% (70%
REREZH ) I REAS 2 35 4 vy 110 42 H LA i 3t
SEALREST A M0 A R B, SR B

A IRRAVI
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Effects of Dietary Energy Restriction in Broiler Breeders during the
Late Laying Period on Growth Performance, Serum Biochemical
Parameters and Antioxidant Capacity of Their Offspring

ZHANG Yanyun LI Jinfeng JIANG Dan ZHANG lJing
MOU Shaoyang XU Liangmei® LI Zhongyu
( College of Animal Science and Technology, Northeast Agricultural University, Harbin 150030, China)

Abstract; This present study was carried out to evaluate the effects of dietary energy restriction in Arbor Acres
( AA) broiler breeders during the late laying period on growth performance, serum biochemical parameters and
antioxidant capacity in serum and breast muscle of their offspring. Two hundred and seventy 55-week-old AA
broiler breeders were subjected to a completely randomized single factor experimental design with 3 different
treatments, and each treatment included 6 replicates of 15 birds per replicate. Treatment 1 was the control
group, in which a normal energy density diet (ND, 11.70 MJ/kg of ME) was fed during the experiment. In
treatments 2 and 3, the levels of energy were decreased by 20% and 30% (LD20, 9.36 MJ/kg of ME, and
LD30, 8.19 MJ/kg of ME) , respectively, while the other nutrient levels were the same. The broiler breed-
ers, who were restrictedly fed the same amount of diets every day, were fertilized from the 60th to 62th weeks
and then hatched to give birth to their offspring. A total of 60 male broilers selected from each treatment were
divided into 5 replicates of 12 chickens per replicate. The chickens had the same basal diet ad libitum and were
reared for 42 days. The results showed as follows: 1) compared with the control group, the offspring from ei-
ther LD20 or LD30 group had lower birth weight ( body weight at 1 day of age) but higher body weight at 42
days of age (P <0.05). The offspring from LD20 group had higher average daily feed intake ( ADFI) and
average daily gain (ADG) at 1 to 21 and 1 to 42 days of age (P <0.05), and those from LD30 group had
higher ADFI and ADG at 1 to 21 days of age (P <0.05). 2) Compared with the control group, the triglycer-
ide (TG) content in serum of 42-day-old offspring from either LD20 or LD30 group was found to be remark-
ably decreased (P <0.05). 3) Compared with the control group, the total superoxide dismutase ( T-SOD)
activity and total antioxidant capacity ( T-AOC) in serum of 21-day-old offspring from LD30 group were sig-
nificantly increased ( P <0.05), and T-AOC in serum of 42-day-old offspring from both LD20 and LD30
group was significantly increased (P <0.05), as well as the activity of T-SOD in serum of 42-day-old off-
spring from LD30 group (P <0.05). The offspring from either LD20 or LD30 group had higher T-SOD ac-
tivity in breast muscle at 21 days of age and higher T-AOC at 42 days of age ( P <0.05). Additionally, the
activity of T-SOD in breast muscle of 42-day-old offspring from LD30 group was significantly increased ( P <
0.05) , while the content of malondialdehyde (MDA ) was significantly declined ( P <0.05). It is concluded
that energy restriction in broiler breeder diets during the late laying period shows a significant maternal effect on
the development of their offspring who show compensatory effects on the growth after birth weight is de-
creased. In addition, the rate of fat deposition is reduced and antioxidant capacity in serum and breast muscle is
improved. [ Chinese Journal of Animal Nutrition , 2013, 25(11) :2550-2558 |

Key words: broiler breeder; energy restriction; growth performance; serum biochemistry; antioxidant

# Corresponding author, professor, E-mail: xuliangmei@ sohu. com ( % fFfF /fﬁl_ W 'FE )



