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Abstract: The objective of this experiment was to evaluate the effect of ambient ammonia and
humidity on antioxidant capacity and meat quality of broiler chickens. One hundred and ninety-
two 21-day-old AA male broiler chicks were randomly allotted to two equal groups exposed to a

1

high ambient ammonia (70 mg « kg™', H) and a low ambient ammonia (30 mg *+ kg™*, L). Half

of the broilers from each group were treated with relative humidity 60% (Control, C) and 35%
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(Treatment, T). Thus, four treatment groups named C+1L, C+H, T+L and T+ H, respec-
tively. Growth performance of birds was recorded from 21 d to 42 d; The antioxidant capacity of
blood and meat, meat quality were also determined. The results showed that average final BW,
ADG, ADFI, T-AOC of blood and pectoralis muscle, and a* value in pectoralis muscle at post-
mortem 45 min were significantly lower (P<C0. 05), while TBARS at postmortem 5 days, drip
loss ratio, b* value (P<Z0.05) and L™ value (P=0.054) at postmortem 45 min and shear force
of pectoralis muscle(P=0. 075) were increased when birds exposed to high level of ambient am-
monia(70 mg *« kg™ ') . Average final BW, ADFI (P<C0.05), and ADG (P=0.072) as well as
activity of SOD and GSH-Px in pectoralis muscle (P<Z0. 05) and L.* value 45 min after slaughtering
(P=0.053) were declined, while TBARS at postmortem 5 and 7 days and shear force of pectoralis
muscle(P=0.057) were increased when birds exposed to low RH (35%) . Compared with C+
L, the average final BW, ADG, ADFI, T-AOC of blood, activity of SOD and GSH-Px in pecto-
ralis muscle, a* value at postmortem 45 min were significantly lower (P<C0. 05),while TBARS
at postmortem 5 and 7 days, drip loss ratio and shear force of pectoralis muscle were increased
(P<C0.05) when birds exposed to T+ H. The results of this research suggested that high level of

ammonia and low relative humidity in poultry house had adversely effects on growth perform-

ance, antioxidant capacity and meat quality of broilers,and the adversely effects of high level of

43 %

ammonia could be enhanced under low relative humidity.
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Table 1 Treatments of experiment
4ib ¥ FHXRAE/ % HWREE/(mg » kg™ )
Treatment Relative humidity  Level of ammonia
X 1(C+L) 60 30
Xt RE 2(C+H) 60 70
AEPE1(T+L) 35 30
Ab 3 2(T+H) 35 70

L1.3 AR AT Mme L5 e AR 15 3 )
B IR [ 58T S o A A AN A S e ok
1o 4 A4k BRI AT XG 23 5] 4 3R AE 4 A4S Al i 5
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Table 2 Composition of the basal diet and nutrient levels %
J5 okl Ingredients 4~6 JEE 4-6 week | EFE/KF Nutrient levels 4~6 JE 4-6 week
E 2k Corn 61.19 RBFRE/ (M] » kg™") 12. 60
M) Soybean meal 31.80 HLE R R CP 19. 96
3l Soybean oil 3.27 HE Ca 0. 90
IR A4S CaHPO, 1.65 AW Available P 0. 40
£1#3 Limestone 1.13 iR Lys 1. 00
#1224 R L-Lysine 0.08 A M 0. 45
& R DL-methionine 0.15 AR+ M A B Met+Cys 0.78
&3 NaCl 0. 35
50 % AL EK Choline chloride 0.15
o ZHUR KLY Vitamin premix 0.02
s LR IR A Mineral premix 0.20
it Total 100. 00

D TR R N T BRI VA 125 000 IU, VD, 2 500 1U, VE 18. 75 mg. VK; 2. 65 mg, VB, 2 mg, VB, 6 mg, VB, 2

mg, VB, 0.025 mg, =¥ X 0.032 5 mg, R 1. 25 mg,iZ 2 12 mg, MHfZ 50 mg,”

LR BUR K N 8 T 58 HOREAL.T

10. 35 mg,Se 0. 15 mg,Zn 75 mg,Cu 8 mg,Fe 80 mg,Mn 100 mg
P, Vitamin premix provided for per kilogram of diet: VA 125 000 IU, VD, 2 500 IU, VE 18. 75 mg, VK; 2. 65 mg, VB, 2 mg,

VB, 6 mg,VB; 2 mg, VB, 0. 025 mg,biotin 0. 032 5 mg,folic acid 1. 25 mg, pantothenic acid 12 mg,niacin 50 mg.

» . Mineral

premix provided for per kilogram of diet:1 10. 35 mg,Se 0. 15 mg.Zn 75 mg,Cu 8 mg,Fe 80 mg,Mn 100 mg
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Fe' " #: 4k hy Fe " IRE S . 1 A9y T-AOC 103
& SR R B 43 Bl O BE(E G N 0. 01,

GSH-Px 1& M 5 - 8 48 L 81 . GSH-Px 1% #
FE SCR AR T mL SN A B0 A b ROk R R
il 1 pmol « L~ "B B i 1) il 2
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Table 3 Performance of broiler chickens

) va” (LL{E) M b* (E{E) .

T K A5 5 TE AT XS J8 52 5 BUT 26 000 it R LA 2
(WD L EFE e 4 COKMBHRE 24 h
J5i > U AR T I FREE (W2) . D3R K 8 2k

K2 =100% X (W1-W2) /W1
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0 5 B T BE TR T A B UL A A PO R R T
80 CfE Ik K VA 5 v HEAT A 24 JIL A v i B 3 74
CHE LB A BRI . AR5 KA LA
WLEF4E Ty B 5 1 em X1 em X3 em K45, H
TMS-Pro # 5B ASCHEA 70 52 o BCH - 35 (B 1 R iZ L
GESEIRZIDARI
1.5 #HiEaE

K SPSS 16. 0 it 3 ANOVA 3 17
T3 2557 Bt 45 28 HAE 9 46 A5 Duncan [ 3% 47
ZH WL R U EE R UL P<0. 054F k22 5
R AR

2 & B
2.1 KR

T 5 024 K 7 X PR A XS A 7 P R Y S DL 3R
3. A (70 mg « kg ') K- FEAK A AT X9 19 A Kk
AE. & FRARPAAF XS 25 R BT i P 2 HOoR i
H 388 R Ji 5 (P<C0. 05) , 1M X A A1 38 45 o} 55 b R 52
Wi A i 3 (P=>0. 05),

43 Treatment 21 HigfR s/ 42 Hig (R &/ g HXfEw/g H iﬁiﬁﬁﬁ/{g «dH B
21-day-old BW 42-day-old BW ADFI ADG F/G
XIE 1(C+L) 715. 88 2 927,13 181. 69" 104. 98" 1.72
X} g 2(C+H) 721. 40 2 862.13% 173.62° 101. 52 1.71
EFE1(T+L) 718. 50 2 866. 50% 175,11 102. 38* 1.71
AEFE 2(THHD) 717.63 2 813.93" 169. 74 99. 39° 1.71
SEM 3. 80 12.18 1.13 0.61 0.01
K 0.763 0.028 0. 009 0.018 0.186
P-value b 0.941 0.04 0.035 0.072 0.792
HAE 0.679 0. 802 0.559 0.853 0.978

[R) 3 A5 AN Tl 2 B 3 26 53 8. 3% (P<C0.05) . R A

In the same colunm, values with different small letter superscripts differ significantly (P<C0.05). The same as below
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P HRE & (P<C0. 05) R F-# H Rk F i (P =
0.072) ,1fif XF P AT X £ $6} 5% 46 % 52 i A i 3% (P
=0.05),

SRR B4 (C+ L) A He . w8 &R TR Ak 7 21
(T+H) RAFXG X 3 25 o iR BT i P 2 H R B 6
S 27 8 A R R 3 AR (P<<0. 05)

2.2 HlEmELERE
M2 4,5 2555 0] 0. vk B A SRR AR T AT R

x4 HFBIME SOD.T-AOC 1 GSH-Py iF i
Table 4 SOD, T-AOC and GSH-Px in serum of broilers

M (P <20. 01) F AL A &L A Ak J1 (T-AOC)
(P<C0.05) , Iy H 9 8 48016 9 16 Ak il (SOD) i 4
WA R S, ARIR AL AR T AT i UL o
AL B AL T S A3 e H K2 450 Ak 4 B (GSH-PO I
P (P <0, 05)  IfiL & H 43 Ik H Kk 48 0 g 0 1
AR AR Y e W RE RN AR BE X IR A XS L
GSH-Px (G PER M H A 3% 58 B AEH (P<C0. 05),
A AL B 2H M L GSH-Py 3% 7 18 3% TR &
SR 2H (P<<0. 05),

AbF Treatment SOD/(U « mLL™ 1)

T-AOC/(U « mL™")

GSH-Px/(U +mL ")

YR 1(C+ L) 142.57 29. 29° 394. 64
g 2(C+H) 134,23 23. 00" 392. 69
JEFE1(T+L) 137. 34 27. 44" 364. 67
PR 2(THH) 132.61 21.97" 361. 23
SEM 2.55 0.95 9.81
K 0.215 0. 006 0.892
P-value 1 0.510 0. 456 0.133
HAE 0.727 0. 830 0. 970

£S5 HFBIAL SOD F 4 . T-AOC F1 GSH-Py

Table 5 SOD, T-AOC and GSH-Px in pectoralis muscle of broilers

Ab 3 Treatment SOD/(U « mg~ ' prot)

T-AOC/(U « mg™* prot)

GSH-Px/(U * mg~! prot)

R 1(C+L) 17.66° 0.31 41. 48°
X Ig 2(C+H) 17.32% 0.30 29.98"
AP 1(T+L) 15. 64 0.30 32. 80"
Qb3 2(T+H) 15.11° 0.28 29.61°
SEM 0. 46 0.02 0.89

K- 0.637 0.671 0.001
P-value R 0.033 0.759 0.019

HAE 0.917 0. 869 0. 030

H5EAX B4 (CHL) ML, @AM dl (T+ = AR (P<C0. 05) ., Bifi A7 5O B[] 1) 4 K, 45 3K

H) AT XS I 3% S5t A4k 1 LR o SOD f GSH-
Px ¥ i B F& A% (P<<0. 05),

6 5K m AL A LA TBARS
T B A 1.3.7 d 1 g il TBARS
S AN 235 (P>>0.05) , S 3 R A7 5 d s g Lo
) TBARS(P<C0. 05), & J¥ 5% mijig L -f TBARS,
R 3 A B T v M L A7 5 (P<<0. 01) J 7 d(P<<
0. 05) I TBARS, TENLATEAHAEE 5 A5 7 K.
REXT IR (C+ L) WAF XS ) TBARS & &K T

5 20 R AT XS L TBARS & &7+
2.3 AmE

TR EOR B BEXT R ARG AL pH TG
0 (P>>0. 05) , {H 5 Z 3G 1 1 LG K 52 2%
F(P<<0. 0D FIWLAGY Y] J) (P=0.075) , K HE 1Y
T LR BT T S5 (P=0.057) , 4 FAK 24 h Jig L
pHo, B8 3 S 18 i K 45 Rk i . 5 AR E X ]
YLCCH L) M EL » R 2 K 4L PR A7 X 33 7K 453 2% 12 B )
138 W (P<<0. 05) ,
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Table 6 TBARS in pectoralis muscle of broilers
A Treatment A E H 2R S P K TBARS/ (mg » kg™ ')
1d 3d 5d 7d
R 1(C+1L) 0.14 0.28 0.42° 0. 60"
g 2(C+H) 0.14 0.28 0. 46" 0. 64"
PR 1CTHL) 0.14 0.28 0. 47" 0.66™
AhE 2(T+HD 0.15 0.28 0. 49° 0.70"
SEM 0. 002 0.003 0. 005 0.013
FIKF 0. 353 0.818 0.003 0.147
P-value 18 )i 0.616 0.774 0. 004 0.039
HAE 0. 959 0.790 0. 888 0.875
x7 HFBIGA pH KRk
Table 7 pH and drip loss ratio of pectoralis muscle of broilers
Mg WL 45 min Ml 24 h AR % Y15 /N
AbF Treatment
pH.s in pHau Drip loss ratio Shear force
X 1(C+1L) 5.68® 61 1. 95 48. 64*
X}IE 2(C+HD 5. 64 56 2. 25° 59,13
AEFE1(T+1L) 5.48° 49 1. 61 59. 78
Q¥ 2(T+H) 5.71° 49 3.33" 67. 28"
SEM 0.037 0.029 0.169 2. 390
K 0.205 0.651 0. 009 0.075
P-value birde 0.374 0.128 0.29 0.057
HAE 0.068 0.747 0.052 0. 757

e 8 L5 HLF W 5 N AR X AT XS B Y
M. 3G T AR XSS S 45 min B ML L
(P=0.054)F1 b* fH(P<0. 05) . MK T a” {l(P<<
0.0, fRIEFEAM T WAFXG LA L° {6 (P =
0.053) 1 CH+L AL, T+H 2 a* {81 5 Z AR
(P<C0.01)., S AR EEXT )G 24 h LA A€
TG S 5

RIE & .
3.1 SS5MEEMERKEENEZM

ARG S W00 A T 22 R S X L 4 )
BT 30 70 mg - kg "HENAIKHECT., &
21 d Ml 5% W )5, 70 mg » kg & A M 30
mg * kg G RATRY H R &L H 3R E 8 X
IS A R B A T B R RERIE L A R A
F . X — 5 BEET N A AR — e
Quarles 55 1 4 J& & A A1 X% 43 51 4] F T 25, 50
mg kg &AM E N, R 8 R, 50

mg « kg " RAFRG IR B L E LT 25 mg - kg T4,
M 2 200 T R RCR TE 3 25 55 . Reece S5 R 55
R 1 H IR RAFASHCE F 25 & 50 mg « kg &AL
28 d,50 mg « kg "4 H RAT RS IR T W E AR T 25
mg + kg "4 R AR BE 2R Miles S
FERI B TAFWE Z b 20 28 dJ5.50 &
75 mg « kg ALY P AF XS I T B E AT 0 FI 25
mg « kg 4, 0 Fl 25 mg « kg " HMMW R I E R,
H A AR mESCR LR 2R REEF R
JE TR A A IR S SO R B
BRSBTS T I8 i pH DT 40 4
W o {1 32 T it L B et T SR BRAIR L 5 R SR 2 o 1 B
IR AR T AR 32 5 ) AT AR D I DA AR 45
TR T it (EH 6 A ) BRI R 2R B TR R
FRB IR A WA S B AR e A 5 k2 g . i L B 5T
W E AL T 30 #1 60 mg » kg ' AU E T B A AT
X6 1 Y PR TR B I 3K PR R R 25 S OR B YL T B
Py IV PR 3 B 5% IR R PR R % ik B B 1 Y
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Table 8 The pectoralis muscle color of broilers 45 min and 24 hours after slaughtering

45 min P& 45 min muscle color 24 h A 24 h muscle color
kb3 Treatment
L a’ {4 b {4 L {H a’ {4 b (&
B 1(C+L) 38.41 10. 32" 8.10 47. 88 9. 30 16. 15
R 2(C+H) 39. 47 7.32¢ 9.33 49.12 8. 44 17.22
AEBE1CT+L) 37.02 8.16° 8.37 48. 26 7.93 16.13
BB 2(T+H) 38. 41 8. 08" 8.70 49,31 7.87 18.73
SEM 0.298 0. 202 0.170 0. 468 0. 342 0.532
=K 0.054 0.001 0.033 0.236 0.512 0.1
P-value I 0.053 0. 098 0.599 0.761 0.172 0. 491
HAE 0.788 0.002 0.197 0.915 0.56 0.482

T X AT A P B A S — BV A
% ) T AL A A X A9 35 B AR U I R R 55 % ~ 60 %0
EE R EAM TR ERK, AR5
60 Y01 AH HE . 35 V0 MR EEREAR T RAFAS H R it L H
AR BTt B g 45 A BT S T R AR B U
X5 SRt N BF 5T 45 R AR — 5, RAE R
B AR BE RIS T 5 88 1A PN I PR I 3R 5t i FEAR
BERKESRTEGEEML"", XEREE
JE AR 2 R N A K B A T B T HL 2 R
BEERARLX, I T 60N MM IBEN, XS
HE 5 RE 1 T R B IG5 AR T %0 B I 4R R T R 1
| ES s L5l N e o s 121 (A 1= N =
AR P RV BT R A XS A 7 P R N R e B
TR0
3.2 SRMEEMIERELERNTIE

FEIEHAEMED D MRS ER A B, %
Wy 5 s BUR A B T8 BUNR ot 3k 4k L 1405 3
L2, P AL S 1 1 5 v 2 D A 2 b 22
i =) (TBARS) 5k #% N [ (MDA) . %iif
Ykl F B A 1 TBARS 4 & F ok 4 9 1 I o
A S e P R R TUORE HE 2 A B R o AR A
B A () 3 s AR A8 AR . WL A7 7 B AL L
i 5 I W B LA R SOD, GSH-Px, T-AOC 3 14 5
USSR A RE J1 o 80 S R S LR 3 5 L 42 = L
RIS 07 o ASHIE Y o i 2 M B8 AR 17 PR A X I v
JLA T T-AOC /K- i3 SOD s A FEAR 1
B, AR EE AL AR T PR A X B L v AR Ak Ak
it K 2 I A 3t 4 A 4 G O M I Y R A DR T IR O
AP G TG P A BEAR A R . Bk B 2R fe UL

A ) TBARS & & AR 20k B2 A T s a3, o
HORTENLAAFIER 5 K m & W 4 TBARS %
R ETE . 3520 MR L 60 %0 MR 4 T L
P TBARS &3 Jn HAES 5 F 7 Rk 3| i3
KAV T L BE A ] R SE L e TBARS & £ 8
Wt . HAT A DB A OGS AR B B R X
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