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Table 1  Composition and nutrient levels of diets ( air-dry basis) %
Basal diets 3% 3% duck oil diets
1~21 22~35 1~21 22~35
Items 1 to 21 days 22 to 35 1 to 21 days 22 to 35
of age days of age of age days of age
Ingredients
Com 60.00 64.50 50.00 63.40
Corn protein meal 5.00 3.00 5.00 3.60
Wheat bran 2.00 9.50
Soybean meal 27.50 25.00 25.00 25.00
Fish meal 3.40 1.60 4.00 1.70
Limestone 1.50 1.70 1.20 1.00
CaHPO, 1.50 1.20 1.30 1.30
DL- DL-Met 0.10
Duck oil 3.00 3.00
Premix 1.00 1.00 1.00 1.00
Total 100.00 100.00 100.00 100.00
Nutrient levels
ME/( MJ/kg) 12.15 13.06 12.15 13.06
Ccp 22.99 20.00 23.00 20.00
Ca 1.00 0.90 1.00 0.90

P 0.45 0.35 0.45 0.35
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Basal diets 3% 3% duck oil diets
1~21 22~35 1~21 22~35
liems 1 to 21 days 22 to 35 1 to 21 days 22 to 35
of age days of age of age days of age
Met 0.50 0.38 0.50 0.38
Lys 1.10 1.00 1.10 1.00

The premix provides the following per kg of diets: VA 1 500 IU VD, 200 IU VE 10.00 IU VK,

0.5mg VB, 22 mg VB, 85 mg VB,,0.2 mg

folic acid 0.55 mg

nicotinic acid 35 mg D— D -pantothenic acid

10 mg Cu ( as copper sulfate) 8 mg Fe ( as ferrous sulfate) 80 mg Zn ( as zinc sulfate) 40 mg Mn ( as manganese sulfate)

60 mg Se ( as sodium selenite) 0.15 mg I ( as potassium iodide) 0.35 mg,

1.3
35

(%) = 100%
(%) = 100x

(%) = 100x(
1.4
35

1.5 N N
15
3

3 000 r/min

12 h

/ ;

12 h

10 min

SOD.CAT. - OH GPx
MDA .1gG . IgM . IgA . IFN—=y.IL2.IL4.IL-6
T-AOC NDV-Ab.H/N,-Ab.IBDV-Ab o

1.6
Excel 2013
22.0

SPSS
Duncan

P<0.05

2
2.1
2 3.8 meq/kg
( P<0.05)
30.0.43.0  56.0 meq/kg ( P<0.05)
43.0.56.0 meq/kg (P<
0.05) 56.0 meq/kg
( P<0.05) . 17.0 meq/kg
56.0 meq/kg ( P<0.05)
30.0.43.0  56.0 meq/kg
( P<0.05) . 30.0.43.0 meq/kg
56.0 meq/kg ( P<0.05)
56.0 meq/kg (P<
0.05) .
2.2
3 3.8 meq/kg
(P>
0.05) 30.0.43.0 56.0 meq/kg N

(P<0.05) 43.0
56.0 meq/kg
( P<0.05) 43.0 56.0 meq/kg
( P<0.05) 56.0 meq/kg

( P<0.05) .
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Table 2 Effects of peroxide value of duck oil on growth and slaughter performance of broilers

Peroxide value of duck oil/( meq/kg)

Ttems Control group 3.8 17.0 30.0 43.0 56.0
F/G 1.79+0.17" 1.54+0.11°  1.71+£0.21™  1.91+0.18"  1.98+0.15" 2.26+0.38"
ADG/g 59.64+1.67"  65.08+1.63" 60.32+1.95" 57.34£1.75° 56.31x1.25°  50.40+2.46"
Slaughter rate/% 89.04+0.05"  90.77+0.01° 88.81+0.02" 87.36+0.02" 86.96+0.01"  86.23+0.03"
. 85.73+0.04™  86.68+0.03" 84.28+0.04™ 83.12+0.01*" 82.48+0.04™  82.17+0.04"
All eviscerated rate/%
. 54.83+£0.02"  55.16+0.02" 54.84+0.09' 53.74+0.06" 53.65+0.04"  52.86+0.06"
Chest and leg muscle rate/%
( P<0.05) ( P>0.05) .

In the same row

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 below.

3

Table 3  Effects of peroxide value of duck oil on organ index and small intestine thickness of broilers

Peroxide value of duck oil/( meq/kg)

[tems Control group

3.8 17.0 30.0 43.0 56.0
Spleen 1.92+0.20°  2.03x0.20°  1.87+0.14"  1.58+0.14"  1.51%0.19"  1.25+0.24°
Thymus 3.16£0.65"  3.31x0.31"  2.87+0.60™ 2.77+0.12"  2.73+0.16"  2.63+0.18°
Bursa of Fabricius 1.78+0.35 1.76+0.31 1.64+0.28 1.57+0.34 1.50+0.26 1.46+0.17
Liver 19.52£0.87  21.04x1.48  21.02+1.84  20.88+0.67  20.98+0.79  20.87=1.81
Heart 4.55+0.63 4.50+0.26 4.50+0.37 4.45+0.25 4.4420.47 4.46+0.34
Organ Lung 5.22+0.62 5.48+0.92 5.37+0.68 5.38+0.87 5.36+0.54 5.26+0.74
index / Proventriculus ~ 2.73+0.33"  2.93%0.16"  2.63+0.21"  2.53%0.47"  2.55+0.23"  2.47+0.28"
(g/ke) Gizzard 10.42+0.94"  11.27£0.95"  9.91+1.38"  9.46+1.12"  9.22+0.72"  8.56+0.96"
Kidney 5.91+£0.85"  6.05+0.56"  5.53+0.50"  5.29+0.32"  4.90+0.12°"  4.56+0.31"
Duodenum 4.31£0.54"  4.50+0.32"  4.23+0.68"  4.16x0.47" 3.97+0.52"  3.82+0.47"
Tleum 5.45+0.25 5.75+0.42 5.38+0.49 5.41+0.92 5.24+0.67 5.18+0.51
Jejunum 8.39+0.69 8.47+0.69 8.09+0.76 8.00+0.88 7.91+0.52 7.73+1.07
1.62+0.25" 1.68+0.27"  1.42+0.22"  1.39+0.26"  1.27+0.19"  1.21£0.12"
Small intes— Duodenum
tine  thick— THleum 1.21+0.25" 1.22+0.12*  1.15£0.16"  1.01x0.16"  0.98+0.17"  0.95+0.07"
ness/mm Jejunum 1.56+0.15" 1.57£0.26"  1.47+0.14*  1.33x0.23"  1.21x0.16"  1.12+0.20"
2.3 MDA (P<
0.05) ;30.0.43.0  56.0 meq/kg 15
4 3.8 meq/kg 35 GPx. - OH (P<
SOD  GPx ( P<0.05) ; 0.05) 35 MDA
17.0.30.0.43.0  56.0 meq/kg 15 ( P<0.05) ;43.0 56.0 meq/kg 15
CAT \T-AOC 35 CAT. SOD 35 GPx.SOD
* OH T-AOC (P<0.05) 15 ( P<0.05) ,
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Table 4  Effects of peroxide value of duck oil on plasma antioxidant index of broilers

Peroxide value of duck oil/( meq/kg)

Days of
age Items Control group 3.8 17.0 30.0 43.0 56.0
SOD/(U/mL) 21.75£0.43"  22.45+0.66° 21.38+0.93™ 21.00+0.47™ 20.80+0.68° 19.11+0.81"
GPx /(U /ml) 2 503+73" 2517+83" 2 449+54" 2 364+78" 2 363+56" 2 163+63°
CAT/(U/mL) 0.54+0.01° 0.53+0.01" 0.52+£0.01"  0.51£0.01° 0.5+£0.01°  0.45+0.01°
15
MDA /( nmol/mL) 2.45+0.09° 2.59£0.05°  3.14+0.05"  3.21+£0.19"  3.62+0.16"  3.65+0.21"
« OH/( U/mL) 455.4+£9.2" 455.3+6.7"  454.7+6.5"  433.1+5.1"  415.425.6°  397.6+7.7°
TAOC/(U/mL) 17.94+£0.21°  18.222+0.20" 16.46+0.23" 16.30£0.40" 14.25+0.30° 14.02+0.26°
SOD /(U /mL) 21.40+0.73"  23.50+0.35* 21.52+0.92" 21.25+0.54" 20.12+£0.32° 16.70+0.41°
GPx/(U/ml) 2 401+79" 2 506+92° 2 382+77" 2 398+98" 2 047+58° 1 922+42¢
X
CAT/(U/mL) 0.54+0.03" 0.55+0.02° 0.52+0.01"  0.51+0.01™  0.49+0.01°  0.46+0.02"
35
MDA /( nmol/mL) 2.80+0.44" 2.42£0.10° 3.2620.07  4.62+£0.15°  6.69+0.60"  8.82+0.53"
< OH/(U/mL) 457.6+6.5" 462.1+8.6" 443.1x8.2"  415.4+7.3°  381.927.2"  366.3+4.9°
TAOC/( U /ml) 17.62+0.34" 17.18+1.80* 16.17+0.20" 15.98+0.10" 14.61+0.34° 13.55+0.31"
2.4 NDV-Ab (P<0.05) 43.0
5 3.8 meq/kg 15 35 56.0 meq/kg 15 35 H,N,Ab
(P> ( P<0.05) 56.0 meq/kg
0.05) 17.0.30.0.43.0  56.0 meq/kg 15 35 NDV-Ab
L4 35 IL-6.1gM ( P<0.05) .
(P<0.05) 30.0.43.0
56.0 meq/kg 15 IL-6.IgA . IgG 3
35 IL2.1L4.IgA . IgG 3.1
(P<0.05) 43.0 56.0 meq/kg
15 IFN =y IL-2.IgM 35 N
IFN -y ( P<0.05) . R
2.5 N
6 3.8 meq/kg 15 35 ;
H,N,Ab ( P<0.05) o
17.0.30.0.43.0 56.0 meq/kg 15
IBDV-Ab (P<0.05)
30.0.43.0  56.0 meq/kg 15



1116

31

5
Table 5 Effects of peroxide value of duck oil on plasma immune index of broilers
Peroxide value of duck oil/( meq/kg)
Days of
age Ttems Control group 3.8 17.0 30.0 43.0 56.0
1PN /(n;;’L) 158.2+10.2"  173.0£17.8* 156.9+13.1" 147.8+17.9* 132.7+16.8** 125.9+18.7*
—
-2
IL2/( pg/mL) 184.4+7.2" 188.3+6.6"  178.5£9.0™ 177.5+£10.0™ 170.1x5.6*"  166.8+8.3"
2/(
-4
1L4/( ng/mL) 84.18+4.81"  87.04£5.06" 77.87+5.66" 76.68+4.58" 67.43+2.50° 65.07+1.28°
tel
-6
15 1L6/( pg/mL) 20.83+£2.05"  19.79+2.06* 18.09+1.75" 16.45+2.06* 15.10+1.26" 14.90+1.58"
A
1A /( pg/mL) 8.44+0.51" 8.68+0.63"  7.98+0.84"  6.91x0.26"  6.69+0.49"  5.74+0.60°
W
G
156 /( pe/mL) 81.91+9.75"  87.33+9.71" 78.83+8.27" 64.33+£7.53" 61.10+5.90" 59.23+3.88"
'8
M
TeM /( pg/mL) 3.64£0.24"  3.83+0.36"  3.28+0.44"™  3.21+0.45™  3.07+£0.39" 2.76+0.21°
[V
IFNJW(H;L) 152.6£19.2"  166.6+12.5" 137.9+16.9" 134.3+16.1" 108.629.5  96.4x8.9"
-2
IL2/( we/mL) 180.9+7.3" 188.5£3.6"  172.9+10.4™ 167.029.4  160.0£5.2"* 156.8+8.4°
=/
-4
IL4/( ng/mL) 83.39+6.42"  88.05+8.81° 75.09+4.28™ 72.46+7.20° 68.65+8.95" 61.10+5.87"
-6
35 1L-6/( pg/mL. 19.71£1.31°  20.54+1.11" 16.29+£2.40" 13.22+1.45° 13.09£0.92° 11.77+1.55°
A
oA /( pe/mL) 8.56+0.83™ 8.85+0.54*  7.91+0.74" 6.89+0.47°  6.36+0.83 5.44+0.58"
[V
G
156G /( pg/mL) 84.37+£6.39"  88.98+3.44" 78.72£6.29" 71.45+2.88° 65.96+3.52° 58.75+5.50"
/(g
M
1M /( g /mL) 3.74£0.28" 3.95+£0.35°  3.37+£0.31"  3.21£0.25"  2.84+0.30°  2.48+0.34°
w
32 9-10
SOD.GPx.CAT T-AOC 3.3
MDA « OH
2
SOD.GPx.CAT 3.8 meq/kg 35
T-AOC MDA 35 HyN,Ab (17.0,
SOD.GPx.CAT T-AOC 15 30.0.43.0  56.0 meq/kg ) L2,
MDA o IL4.IL-6.INF-=.1gG . IgM . IgA NDV-Ab.

IBDV-Ab.H,N,-Ab
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Table 6  Effects of peroxide value of duck oil on plasma antibody index of broilers
Peroxide value of duck oil/( meq/kg)
Days of
age Items Control group 3.8 17.0 30.0 43.0 56.0
a a b b b b
IBDV-Ab/( ng/mL) 12.51£0.52 13.02+£0.78" 11.65+0.79" 11.26+£0.79" 11.10+£0.59" 10.85+0.57
1 a a a b b b
5 NDV-Ab/( pa/mL) 1 250+86 1 295+56 1 260+85 1 161+64 1 149+66 1 079+65
Ha N, 23.27£0.63"  24.13£0.24" 23.05+0.45" 22.73+0.53" 22.47+0.40° 22.48+0.50°
H,N,-Ab/( U/mL) .27+0. .13+0. .05+0. .73+0. 47+0. .48+0.
ab a b be c e
IBDV-Ab/( ng/mL) 12.44+0.91 13.02+0.57" 11.79+0.86” 11.56+0.90™ 11.30+0.69 11.26+0.91
35 493 720 483 408" L 89 +67°
NDV-Ab/( pg/mL) 1201+93 1 296+72 1112+83 1 161+98 1 149+89 1 046+67
b 23.44£0.43"  24.09x0.19° 23.26:0.8"  23.13x0.28" 22.51x0.31°  22.01:0.17°
H N, -Ab/( U/mL) .44+0. .09+0. .26+0. .13+0. .51+0. .01+0.
3.4 N c //
> 3.8 meq/kg 2014.
5
. I
’ X ’ 2018 54(2) : 76-79.
6 SUG Q ZHAO J M LUO G B et al. Effects of oil
quality and antioxidant supplementation on sow per—
° formance milk composition and oxidative status in se—
rum and placenta ] .Lipids in Health and Disease
4 2017 16( 1) : 107.
7 LIANG F F JIANG S Q MO Y et al.Consumption of
oxidized soybean oil increased intestinal oxidative
: 17.0 meq/kg. stress and affected intestinal immune variables in
yellow {eathered broilers J .Asian-Australasian Jour—
nal of Animal Sciences 2015 28( 8) : 1194-1201.
) 8 ( Cyprinus
! carpio) J. 2004( 19) : 37~
2015 51 40,
(10) :62-65 71. 9
2
! 2013(7) + 68-71. J. 2017 29( 1) : 147-157.
3 : 10
I ( Ctenopharyngodon idellus) /

2012.

2016 31(9) :106-112 125.
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Effects of Peroxide Value of Duck Oil on Growth and Slaughter Performance
Organ Index and Plasma Antioxidant Immune Antibody Index of Broilers

CHEN Fu' LIU Shuaijie’ ZHU Fenghua® GAO Shansong' ZHU Liangin'’
( 1. College of Veterinary Medicine Qingdao Agricultural University Qingdao 266109 China; 2. College of Animal
Science and Technology Qingdao Agricultural University Qingdao 266109 China)

Abstract: This experiment was conducted to study the effects of peroxide value of duck oil on growth and
slaughter performance organ index and plasma antioxidant immune antibody index of broilers. A total of
108 healthy one-day-old Arbor Acres ( AA) broilers were randomly divided into 6 groups with 3 replicates per
group and 6 broilers per replicate. Broilers in the control group were fed a basal diet and others in duck oil
groups were fed basal diets supplemented with 3% duck oil with 3.8 17.0 30.0 43.0 and 56.0 meq/kg per—
oxide values respectively. The pre-experimental period lasted for 7 days and the experimental period lasted
for 28 days. The results showed as follows: 1) the average daily gain of 30.0 43.0 and 56.0 meq/kg duck oil
groups was significantly lower than that of the control group ( P<0.05) the feed to gain ratio of 56.0 meq/kg
duck oil groups was significantly higher than that of the control group ( P<0.05) . 2) The indexes of spleen

thymus of 30.0 43.0 and 56.0 meq/kg duck oil groups were significantly lower than those of the control group
( P<0.05) the kidney index and small intestine thickness of 43.0 and 56.0 meq/kg duck oil groups were sig—
nificantly lower than those of the control group ( P<0.05) the gizzard index of 56.0 meq/kg duck oil group
was significantly lower than that of the control group ( P<0.05) . 3) On 15 and 35 days of age the catalase

hydroxyl radicals activities and total antioxidant capacity in plasma of 30.0 43.0 and 56.0 meq/kg duck oil
groups were significantly lower than those of the control group ( P<0.05) and the plasma malondialdehyde
content was significantly higher than that of the control group ( P<0.05) ; the activities of superoxide dismutase
and glutathione peroxidase in plasma of 43.0 and 56.0 meq/kg duck oil groups were significantly lower than
those of the control group ( P<0.05) . 4) On 15 days of age the contents of interleukin ( IL) 4 IL-6 immu-—
noglobulin ( Ig) A and IgG in plasma of 30.0 43.0 and 56.0 meq/kg duck oil groups were significantly lower
than those of the control group ( P<0.05) and the contents of interferon—-y ( IFN—-y) IL-=2 and IgM in plasma
of 43.0 and 56.0 meq/kg duck oil groups were significantly lower than those of the control group ( P<0.05) .
On 35 days of age the contents of IL2 IL4 IL-6 IgA IgG and IgM in plasma of 30.0 43.0 and
56.0 meq/kg duck oil groups were significantly lower than those of the control group ( P<0.05) and the plas—
ma IFN—y content of 43.0 and 56.0 meq/kg duck oil groups was significantly lower than that of the control
group ( P<0.05) . 5) On 15 days of age the levels of infectious bursal disease virus antibody ( IBDV-Ab) and
new castle disease virus antibody ( NDV-Ab) in plasma of 30.0 43.0 and 56.0 meq/kg duck oil groups were
significantly lower than those of the control group ( P<0.05) and the plasma H,N, avian influenza virus anti-
body ( HyN,-Ab) level of 43.0 and 56.0 meq/kg duck oil groups was significantly lower than that of the con—
trol group ( P<0.05) . On 35 days of age the levels of IBDV-Ab and HyN,-Ab in plasma of 43.0 and
56.0 meq/kg duck oil groups were significantly lower than those of the control group ( P<0.05) and the plas—
ma NDV-Ab level of 56.0 meq/kg duck oil group was significantly lower than that of the control group ( P<
0.05) . Tt is concluded that high peroxide value of duck oil can decrease the growth performance antioxidant
function and immune function of broilers. The peroxide value of duck oil in diet should not be higher than

17.0 meq/kg. Chinese Journal of Animal Nutrition 2019 31(3):11114118

Key words: duck oil; peroxide value; broilers; growth; antioxidant; immune
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