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Table 1 Composition and nutrient levels of the
° basal diet ( air-dry basis) %
Items Content
Ingredients
11 Corn 54.70
300 (11.20£0.29) kg Wheat middling 3.00
28 “oxox 7 3 Soybean meal 18.20
4 25 ° Extruded soybean 8.00
( EO ) + Imported fish meal 5.00
1 000 mg /kg Whey powder 5.00
Choline chloride 0.10
(ES ) 1000 mg/ke Phospholipid 2.00
° 28 d. Premix " 4.00
NRC(1998) ( Total 100.00
) 1. Nutrient levels”
15% 5% DE/( MJ/kg) 13.99
40% +15% +5% cr 1953
Lys 1.30
Met 0.39
+ Met+Cys 0.70
° Thr 0.77
1.2 Ca 0.94
TP 0.70
28 AP 0.46
54d 33 & The premix provided the
28 d. following per kg of the diet: Fe 150 mg Cu 130 mg Zn
120 mg Mn 60 mg Se 0.25 mg 1 0.3 mg VA 10 000 IU
1.3 ) ’ VD, 400 TU VE 10 TU VB, 2.00 mg VB, 6.4 mg VB,
131 2.0 mg VB,,0.009 mg nicotinic acid 15 mg folic
acid 0.50 mg pantothenic acid 10.00 mg.
08: 00 ? Calculated values,
o 1.3.4
1.3.2 14.28
14 28 8 50 ¢ 10%
5 mL o
20 min 3 500 r/min 5 min
(T-AOC) . .
(T-SOD) . (MDA) 1.4
o SPSS 16.0
o + P<0.05
1.3.3 o

714.21.28
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4.74%( P<0.05)  6.48%
2 (P<0.05) . EO  ES
2.1 (P<0.05) (P>
0.05) .
2 EO ES
2.64%( P>0.05)  3.40%( P<0.05) .
2
Table 2 Effects of plant essential oil and sodium butyrate compound preparation on growth performance of piglets
[tems Control group EO group ES group
Initial weight/kg 11.15+0.24 11.20+0.25 11.18+0.29
Final weight/kg 22.38+0.34" 22.97+0.33* 23.14+0.34"
ADFI/g 728.59+10.58" 759.38+9.59° 766.26+13.11"
ADG/g 401.06+4.69" 420.33+5.30° 427.62+6.01°
F/G 1.84+0.02 1.81+0.03 1.79+0.08
( P<0.05) ( P>0.05) . o

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

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

2.2
3 14 EO ES
( P<0.05)
( P<0.05) . 28
3

EO
0.05)

while with the same or

Table 3  Effects of plant essential oil and sodium butyrate compound preparation on serum antioxidant indices of piglets

Time ltems Control group EO group ES group
" T-AOC/( U/mL) 2.03+0.07" 2.45+0.04" 2.36+0.03*
The 14" day T-SOD /( U/mL) 85.62i2‘58‘ 98.33+3.71 99.1212.56.
MDA /( nmol/mL) 3.62+0.05" 3.21+0.04" 2.95+0.04°
- T-AOC/( U/mL) 2.56x0.18" 3.77+0.18" 3.58+0.21"
The 28" day T-SOD/( U/mL) 63.11+0.52 74.31+0.85 76.18+0.50
MDA /( nmol/mL) 3.78+0.15 3.56+0.14 3.45+0.17
2.3 ( P<0.05) ; ES
7 EO (P<
4 EO ES 0.05) ES 21
714 21 ( P<0.05) .
( P<0.05) ES 28
( P<0.05) : ES 7 14
EO  (P<0.05) .
EO ES 7 14 o
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Table 4 Effects of plant essential oil and sodium butyrate compound preparation on fecal
Escherichia coli and Lactobacillus number of piglets
Items Time Control group EO group ES group
7 The 7" day 7.61£0.19° 6.89+0.15" 6.52£0.24°
14 The 14" day 7.82£0.26" 7.01£0.13" 6.76+0.21°
Escherichia coli 21 The 21" day 7.79£0.27° 6.85+0.19" 6.63+0.16"
28  The 28" day 7.93£0.27* 7.65+0.19" 7.53+0.16"
7 The 7" day 8.2420.18° 8.75+0.26" 9.22+0.22°
14 The 14" day 8.31£0.29" 8.88+0.21° 8.93+0.15°
Lactobacillus 21 The 21" day 8.55+0.19" 8.77+0.11" 9.10£0.25"
28  The 28" day 8.65+0.23 8.89+0.21 8.97+0.21
2.4 10.8%( P<0.05)  21.2%( P<0.05)
10.6% ( P<0.05)  25.4%
5 14 EO  (P<0.05): ES
ES 16.9% EO (P<0.05),
( P<0.05)  25.1%( P<0.05)
17.5%( P<0.05)  23.0%( P<
0.05) : ES
EO (P<0.05)., 28 ,
EO ES
5
Table 5 Effects of plant essential oil and sodium butyrate compound preparation on
ammonia loss related indices of piglets
Time Items Control group EO group ES group
14 Ammonia nitrogen/( mg/L) 48.33+1.56" 40.15+1.13" 36.20+1.22°
The 14" day Urease activity /( mg/g) 26.14+1.33" 21.56+1.35" 20.21+0.86"
28 Ammonia nitrogen/( mg/L) 41.63+0.59° 36.89+0.89" 32.56+0.73¢
The 28" day Urease activity /( mg/g) 31.36+0.61° 28.03+0.96" 23.40+0.68°
3
3.1 o
13
200 mg/kg

3.2
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Effects of Plant Essential Oil and Sodium Butyrate Compound
Preparation on Growth Performance Serum Antioxidant
Indices Fecal Flora and Ammonia Loss of Weaner Piglets

ZHANG Lingling' FENG Jie> LI Hui’ ZENG Xinfu’ YANG Caimei' >
(1. College of Animal Science and Technology Zhejiang Agriculture and Forestry Uniersity Lin’ an 311300 China;
2. College of Animal Science Zhejiang University Hangzhou 310058 China; 3. Zhejiang Wanfang
Biotechnology Co. Ltd. Anji 313307 China)

Abstract: This experiment was conducted to investigate the effects of plant essential oil and sodium butyrate
compound preparation on growth performance serum antioxidant indices fecal flora and ammonia loss of

)

weaner piglets. A total of 300 healthy 28-day-old “DurocxLangdrancexLarge White” piglets with an average
body weight of ( 11.20+0.29) kg were randomly allocated to 3 groups with 4 replicates per group and 25 pig—
lets per replicate. Piglets in the control group were fed a basal diet piglets in the plant essential oil group ( EO
group) were fed the basal diet+1 000 mg/kg plant essential oil preparation and piglets in the plant essential oil
and sodium butyrate compound group ( ES group) were fed the basal diet+1 000 mg/kg plant essential oil and
sodium butyrate compound preparation. The experiment lasted for 28 days. The results showed as follows: 1)

compared with the control group the final weight of EO and ES groups was increased by 2.64% ( P>0.05)

and 3.40% ( P<0.05) respectively; the average daily gain of EO and ES groups was increased by 4.74%
( P<0.05) and 6.48% ( P<0.05) respectively. The average daily feed intake of EO and ES groups was sig—
nificantly higher than that of control group ( P<0.05) and the ratio of feed to gain was lower that of control
group ( P>0.05) . 2) Atthe 14" day the serum total antioxidant capacity ( T-AOC) of EO and ES groups was
significantly higher than that of control group ( P<0.05) the serum malondialdehyde ( MDA) was significant—
ly lower than that of control group ( P<0.05) . At the 28" day the T-AOC of EO group was significantly high—
er than that of control group ( P<0.05) . 3) The fecal Escherichia coli number of EO and ES groups was sig—
nificantly lower than that of control group at the 7" 14" and 21" day ( P<0.05) the fecal Escherichia coli
number of ES group was significantly lower than that of EO group at the 7" and 14" days ( P<0.05) . The fecal
Lactobacillus number of EO and ES groups was significantly higher than that of control group at the 7" and 14"
day ( P<0.05) the fecal Lactobacillus number of ES group was significantly higher than that of EO group at
the 7" day ( P<0.05) the fecal Lactobacillus number of ES group was significantly higher than that of control
group at the 21% day ( P<0.05) . 4) The fecal ammoniacal nitrogen content and urease activity of EO and ES
groups were significantly lower than those of control group at the 14™ and 28" day ( P<0.05) . At the 14" day

the fecal ammoniacal nitrogen content of ES group was significantly lower than that of EO group ( P<0.05) ; at
the 28" day the fecal ammoniacal nitrogen content and urease activity of ES group were significantly lower
than those of EO group ( P<0.05) . The results suggested that both plant essential oil preparation and plant es—
sential oil and sodium butyrate compound preparation have positive effect on growth performance serum an—
tioxidant indices fecal flora and ammonia loss of piglets and the plant essential oil and sodium butyrate com—

pound preparation has better effect. Chinese Journal of Animal Nutrition 2018 30(2) : 678-684
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