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. Sa Table 1 Composition and nutrient levels of the
4 basal diet (air-dry basis) %
; Priyadarsini Miriyala — ° Content
1~21 22~42
 Hatcher ltems 1o 21 22 10 42
days of age days of age
° Ingredients
° (Bacil- Com 60.00 62.00
lus licheniformis) Soybean meal 34.30 30.50
N N Soybean oil 2.00 4.00
. . Limestone 1.45 1.40
8 CaHPO, 1.33 1.28
) DL- DLAMet 0.25 0.15
0 NaCl 0.35 0.35
> Benyacoub Premix 0.22 0.22
Choline chloride 0.10 0.10
0 Total 100.00 100.00
N Nutrient levels®
ME/(MJ/kg) 12.54 12.96
CcP 21.50 20.00
’ Ca 1.00 0.90
AP 0.45 0.40
Met 0.50 0.40
N N B The premix provided the
following per kg of diets:VA 8 000 IU VB, 4.2 mg VB,
0 4 mg VB;4.5mg VB, 0.02mg VD, 3000 IU VE 20 IU
VK, 2 mg biotin 0.15 mg folic acid 1.0 mg
1 D~ D—pantothenic acid 11 mg nicotinic acid
1.1 10 mg antioxidant regent 100 mg Cu (as copper
450 1 (AA) sulfate) 10 mg Fe (as ferrous sulfate) 80 mg Mn (as man-—
ganese sulfate) 80 mg Zn (as zinc sulfate) 75 mg I (as po-—
(43.1520.17) ¢ tassium iodide) 0.40 mg Se (as sodium selenite) 0.30 mg.
3 6 15 » o ME was a calculat—
(P>0.05) . ( ed value while the others were measured values.
»(NY /T 33—2004)
1, 1.2
(
35 mg/kg (D1 ).200 mg/kg (D2 ) 10%
). 100 mg/kg (D3 ). (
100 mg /kg +200 mg/kg (D4 2x10" CFU/g) ; (
) R ) 50% o
42 d. 1.3
1.3.1
R ;42
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30
20:00 12 h 2 08:00 1.3.4
(ADFI) . (ADG) N
(F/G), :
1.3.2 (%)= ( /
42 1 ) x100,
1.4
3 000 r/min 15 min -80 C o SPSS 20.0
(MDA) (one-way ANOVA)
(SOD). (GSH-Px) Tukey’ s HSD o
(LZM) P<0.05 “ +
( BioTech) o
1.3.3 2
(30 mg/mL) 2.1
2 ADG
N N o (P<0.05) DI D2.
\ \ D3  (P<0.05) D4 (P>
o 0.05) D4 11.33%. ADFI
05¢ 4.5 mL D2.D4 D1.D3 (P<
(o) 0.05). F/G DI D4
0.5 mL 4.5 mL (P<0.05) D1 D4 (P>
1077 ~107 o 0.05) . 4
(Lactobacillus) ~ ( Bacillus bifi- (P<0.05) DI D4
dus) - (Escherichia coli) (Sal- 11.59% 10.97%:D1 D4 D2.D3
monella) o (P<0.05)
2
Table 2 Effects of curcumin and Bacillus licheniformis on growth performance of broilers
Groups ADG /g ADFI/g F/G FW /g
Control 51.03+1.12" 97.87+3.21" 1.87+0.06" 225127
D1 57.29+1.31° 96.58+2.71" 1.70+0.02° 2 512+30°
D2 53.68+1.01" 98.19+1.78" 1.76+0.04™ 2 379+28*
D3 54.14£1.27" 96.53+2.33° 1.75+0.07" 2 46640
D4 56.81+1.64" 98.81+2.61" 1.73+0.04* 2 498+38°
(P<0.05) (P>0.05)

In the same column values with different small letter superscripts mean significant difference (P<0.05) while the same or

no letter superscripts mean no significant difference (P>0.05). The same as below.

2.2

3 MDA

D2.D3 D4 (P<0.05).

(P<0.05) .

D1 LZM (P<
0.05). DI SOD
(P>0.05) D2 2

GSH-Px
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D2.D3.D4

3

(P<0.05) .

Table 3 Effects of curcumin and Bacillus licheniformis on serum antioxidant indexes of broilers

Groups MDA /(nmol/mL) LZM /(U /mL) SOD/(U/mL) GSH-Px/(U/mL)
Control 7.11£0.24" 116.11£0.31° 95.58+2.17" 2 766.12+50.78"
D1 6.74+0.25" 109.23+0.22° 94.63+4.18" 3214.01£60.47"
D2 6.16+0.46" 124.04+0.12" 103.09+4.34" 3 403.29+45.89"
D3 6.13+0.28° 127.01+0.56" 98.33+£3.21" 3 512.47+60.52"
D4 5.99+0.14° 127.57+0.19" 101.41+3.87" 3 648.61+50.14"
2.3 (P<0.05). DI
D2.D3
4 D4 (P>0.05) .
(P<0.05) D2.D3.D4
4
Table 4  Effects of curcumin and Bacillus licheniformis on intestinal microbe counts of broilers Ig(CFU/g)
Groups Escherichia coli Salmonella Lactobacillus Bacillus bifidus
Control 10.25+0.14° 5.34+0.23° 7.88£0.21" 8.28+0.21"
D1 7.12+0.33" 2.97+0.15° 8.36+0.29" 8.81+0.35"
D2 8.15+0.17" 3.2420.17™ 8.75+0.24" 9.51+0.26"
D3 8.21£0.41" 3.35£0.09" 8.58+0.61" 9.42+0.29"
D4 7.54+0.31" 2.87+0.21° 8.51+0.34" 9.31+0.37"
2.4 (P<0.05
27.27%  57.14%)
5 (P>0.05) .
D4
5
Table 5 Effects of curcumin and Bacillus licheniformis on immune organ indexes of broilers %
Groups Spleen Thymus Bursa of Fabricius
Control 0.11+0.01° 0.52+0.02 0.07£0.01"
D1 0.10£0.02° 0.53+0.03 0.08+0.01°
D2 0.11£0.02° 0.59+0.07 0.09+0.00"
D3 0.12+£0.03" 0.54+0.05 0.08+0.01*
D4 0.14+0.01" 0.53+0.07 0.11+0.03"
o D4
3 ADFI ADG.
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Effects of Curcumin and Bacillus licheniformis on Growth
Performance Serum Antioxidant Function Intestinal
Microbe Counts and Immune Organ Indexes of Broilers

SUN Quanyou LI Wenjia~ XU Bin WEI Fengxian WANG Linyi LIN Ping LI Shaoyu™
(Institute of Animal Husbandry and Veterinary Science Henan Academy of
Agricultural Sciences Zhengzhou 450002 China)

Abstract: This experiment was conducted to determine the effects of curcumin and Bacillus licheniformis on
growth performance serum antioxidant function intestinal microbe counts and immune organ indexes of broil-
ers. A total of 450 Arbor Acres (AA) broilers at one day age were randomly divided into 5 groups with 6 rep—
licates per group and 15 broilers per replicate. The broilers of control group were fed a basal diet and those in
experimental groups were fed the basal diet supplemented with 35 mg/kg antibiotic (D1 group) 200 mg/kg
curcumin (D2 group) 100 mg/kg Bacillus licheniformis (D3 group) and 100 mg/kg Bacillus licheniformis+
200 mg/kg curcumin (D4 group) respectively. The experiment lasted for 42 days. The results showed as fol-
lows: 1) compared with control group average daily gain (ADG) of experimental groups was significantly
increased (P<0.05); ADG and final weight of D1 group were significantly higher than those of D2 and D3
groups (P<0.05) but had no significant differences compared with D4 group (P<0.05) ; feed to gain ratio of
D1 and D4 groups was significantly lower than that of control group (P<0.05). 2) Compared with D1 group
and control group serum activities of lysozyme (LZM) superoxide dismutase (SOD) (except D3 group)
and glutathione peroxidase (GSH-Px) were significantly increased in D2 D3 and D4 groups (P<0.05) ; ser—
um malondialdehyde (MDA) content of D2 D3 and D4 groups was significantly lower than that of control
group (P<0.05). 3) Compared with control group the counts of Lactobacillus and Bacillus bifidus in intesti—
nal of D4 group were significantly increased (P<0.05) but there were no significant differences among exper—
imental groups (P>0.05) ; the counts of Escherichia coli and Salmonella in intestinal of D1 and D4 groups
were significantly decreased (P<0.05). 4) Compared with control group spleen and bursa of Fabricius inde—
xes of D4 group were significantly increased (P<0.05). The results indicate that the addition of curcumin and
Bacillus licheniformis alone or combined in diets can improve growth performance immune function and intes—
tinal microbial environment of broilers and the combination effect is better than alone effect which suggests a

synergistic reaction between them. Chinese Journal of Animal Nutrition 2018 30(8) :3176-3183
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