2017 29(4) 112724282

Chinese Journal of Animal Nutrition

doiz10.3969/j. issn. 1006 —267x.2017.04. 024

( 625014)

DORBER LAE2 AR RIE | B AT K ZEES 00 A RARMA; KR 2 B AR K 25
g sl 3BT AT R R KRR R F IR ARG R A M A K B m. KIS 1 RHERE) 2 A
16 kT34 EF(27.54 £1.20) kg 9 ‘M x K x K7 EHAH My A2 M, HFAULSANAE
B, BNTE L KM, 2 AR FAR A 4% K 255 A5 o % e A 2k 49 R 09 X I8 AR AR, TR S
d, EiXH 4 do K& 2( IR - iR A 54 5k 23 B AT A HE AR E(6.50 £0.48) kg “H x Kk
X KT8, ek EARL RN BAAL A 3 AW, BAB 6 NEL, HANETHE 3 K8, 5 2 4R
FAR( A 2% K 2, 3T RRAL) (1. 0% BERg w4 m (K 285N b F T AR AR T 50% X 20,
BP41.0% K2 +1.0%H05 ) F= 1. 5% B Rg i AR ( K 2805 b 5 ae B R AA B AP 50%
KEH,BPE1.0%KZibh+1.5%F05 ) KM 35 do RFHRIL R AW K28R He &
MIHAEE A31.32 MJ/kg, AR BEAE A 30,07 MJ/kg. #RRIELE R AN, SaTREAAML: 1) 5
15~35 X,1.0% \1.5% BB i B 2015 % 39 B R F(ADFD) 2318 & T 6.23% #2 3. 13%
(P>0.05) , F¥HBEECADG) 575 T 6.66% #25.28% (P >0.05) ; % 1 ~35 X,1.0% #
fig i A AR LL4F % ADFL F= ADG #1483 7 5.34% #2 5.64% (P >0.05) o 2) 1. 0% %% fig i 4 A
AT PR E F Ao ST B 3G K A EART 5.81% #2 13.41% (P >0.05) o 3) 1.0% 5k 5 i 43 #2847
Mo il B A B IR BRI A E 2 A AR T 10.91% A= 12.80% (P >0.05) ; 1. 5% B ig b
AR A EE AR AR EEREOREREAESANEIKT 7.27%5.33% F= 10.
53% (P >0.05) . 4) % 15 R,1.0% #1.5% HPg AR AT H A ER XK MARA KT A K&
1T 4.88% #24.12% (P >0.05) ; % 36 X ,1.0% # 5 /AR AT % B 212 XK AT E 33 %
187 4.88% (P >0.05) . 42 LT L, K 2555 ik o9 R VLK AL AL A 31. 32 MJ/kg, £ VLAX 4L A
30.07 MJ/kg; 548 A A 1.0% X 28 lg ¥ 2B R ABABR PR 2, T2 RER SIF%
ADFI A= ADG , A5 F A A B R K MAT A K Z .

K B BERG h; A AR WT b5 AT B R 2R

15828 TA :1006267X(2017)04427241
1
12016 - 10 -09
(2013NZ0056) :
(1990—) o E-mail: 1135422733@ qq. com

* : E-mail: ybingtian@ 163. com



4 1273
. 1
N N N 1.1
N N ’ :
' . ' 18% 12% 9%
T ’ 5% 6% 40%
B . 10%
1.2
1.2.1
A 16 (27.54 £1.20) kg
e x x ( X X Duroc x Land-
race X Yorkshire DLY)
2 8 1
-
s 5d 4 d.
0 1.2.2
NRC (2012)20 ~50 kg
1 4%
1 ( )
Table 1  Composition and nutrient levels of the basal diet (air-dry basis) %
Ingredients Content Nutrient levels® Content
Maize 72.00 DE/(M]J/kg) 14.43
Soybean meal 25.00 cp 16. 84
L- L-ys « HCI 0.34 Ca 0.66
DL - DL-Met 0.12 TP 0.52
L- L-Thr 0.10 AP 0.31
Choline chloride 0.15 Lys 0.98
CaCoO, 0.64 + Met + Cys 0.56
CaHPO, 1.00 Thr 0.60
NaCl 0.30 Trp 0.16
Vitamin premix" 0.05
Mineral premix?® 0.30
Total 100. 00
D Vitamin premix provided the following per kg of the dietz VA 8 000 IU VD,
20001IU VE20 IU VK, 1 mg VB, 1.5 mg VB, 5 mg VB, 2 mg VB, 30 pg folic acid 0.5 mg nicotinic acid
20 mg D - D—pantothenic acid 15 mgo
2

Mineral premix provided the following per kg of the dietzFe 60 mg Cu4 mg Mn

2 mg Zn 60 mg 10.14 mg Se 0.20 mg,

3)

values.

o DE was a measured value while the other nutrient levels were calculated
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1.2.3 1.2.5.2
3 (08:00.14:00 .
20:00) . 3d D(%) = (A-B)IF x100+B.
9d 5d :D (%) ;
; 4d A (%);B
90% (%);F
1.2.4
GB/T 14699. 1—2005 (%) -
( » = X
| ke 40
-20 C 1.3
4d 1.3.1
o 54 23 .
100 g 10% 10 mL (6.50 £0.48) kg DLY
. 1d 3 ) « 2%
15% ~20 C Y:2)1.0%
100 mL 10% 50% ( 1.0%
5 mL. 1d +1.0% ):3)1.5%
3% -20 C 50% (
4d 1.0% +1.5% )o 6
60 ~65 C 48 h 24 h 3 . 35 d.
24 h 24 h o 1.3.2
40 -20 C . NRC (2012)
-20 C -
o 2,
1.2.5 1.3.3
1.2.5.1
(PARR - 1281 o 25 C o 4
) . (08:00.12:00.16:00.20:00)
GB/T 26438—2010 1.3.4
13 1
15 mL
(%) = ( 30 min 3 000 r/min 15 min
- )/ EP -20 C o
x 100; : 15
(%) = ( 36 1
- - )/ 4 ~5 cm

x 100,
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o 1.3.5
1.3.5.1
2 ( )
Table 2 Composition and nutrient levels of .
the basal diet (air-dry basis) % - B 36 08:00 )
Items Content . (av.erage da.ﬂy
gain ADG). (average daily feed in—
Ingfediems take ADFT) (feed/gain F/G).
Maize 29.27
Extruded corn 28.00 1.3.5.2
Extruded Soybean 8.00
Dehulled Soybean meal 11.20 °
Soybean protein concentrate 5.00 3 o Yuan
Fish meal 4.00 14 . 15
Low protein whey powder 6.00 ’ .
Sugar 3.00 ’
Soybean oil 2.00 (%) = /
L- L-Lys * HCI 0.39 ( X ) x100;
DL - DL-Met 0.08 = /(
L- L-Thr 0.15 )o
L- L-Trp 0.02 1.3.5.3
Choline chloride 0.15 (TC).
CaCoO, 0.69
CallPO, 0.50 (HDL-C). (LDL-C)
NaCl 0.20 (TG)
Vitamin premix" 0.05 (HITACHI -7020 ) ;
Mineral premix® 0.30 (FFA) UV -1100
Bran 1.00 .
Total 100. 00 i
Nutrient levels® 1354
DE/(M]/kg) 14.85 » PCR
CcP 19.00
Ca 0.75 N N N
TP 0.58 o Omega DNA
AP 0.37 DNA -20 C o
Lys 127 PCR  (ABI7900HT Real-
Met 0.8 Time PCR System ABI ) 168
Thr 0.77
Trp 0.22 rRNA Tagqman
D Vitamin premix PCR Real-
provided the following per kg of the dietzVA 8 000 IU VD, Mater Mix
Ct

2000 IU VE20IU VK;1 mg VB, 1.5mg VB,5 mg VB,
2 mg VB, 30 pg
acid 20 mg D -

2)

folic acid 0.5 mg nicotinic
D -pantothenic acid 15 mg.

Mineral
premix provided the following per kg of the diet:Fe 100 mg
Cu 150 mg Mn 20 mg Zn 100 mg 10.3 mg Se 0.3 mg.

R o Nutrient levels were calculated

values.

lg(CFU/g) -

20 wL:20 x Probe Ehance Solution 1 pL Real

Mater Mix 8 pL

1 pL DNA 1 L

0.3 pL ddH,0 7.7 pL;
20 wL:20 x Probe Ehance Solution 1 pL Real

Mater Mix 8 L

1 wL DNA 1 pL
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0.8 pL ddH,0 7.2 pL. PCR DNA 1 pL ddH,0 9.5 L. PCR
195 C 105 95 °C 5 s 50 ~60 195 C 105 95 °C 5 s 50 ~60
C25595C10s 50 C25595C10s 95 C 39 5.55
Qi 7. 25 pL:SYBR € 1 min\95 C 1 min 40
Premix Ex Taq'™ I 12.5 pL 1 pL Fierer " PCR 4,
3

Table 3 The standard that fecal consistency was scored

Diarrhea degree Excrement shape Diarrhea score
Normal 0
Light 1
Middle N 2
Severity 3
4 PCR

Table 4 Specific primes sequences and probes for real time PCR

/

Items Primer/probe name and sequence (5 —3") Product length/bp
Eub338F ACTCCTACGGGAGGCAGCAG 200
Total bacteria Eub518R ATTACCGCGGCTGCTGG
RS+ GAGGCAGCAGTAGGGAATCTTC
. RSR CAACAGTTACTCTGACACCCGTTCTTC 126
Lactobacillus

RSP (FMA)AAGAAGGGTTTCGGCTCGTAAAACTCTGTT(BHQ)
SQ -F CGCGTCCGGTGTGAAAG
SQ-R CTTCCCGATATCTACACATTCCA 121

Bifidobacteri
fidobacterium SQ-P (FMA) ATTCCACCGTTACACCGGAA(BHQH)
YBF GCAACGAGCGCAACCCTTGA
, YB-R TCATCCCCACCTTCCTCCGGT 92 92
Bacillus

YBP (FMA)CGGTTTGTCACCGGCAGTCACCT(BHQH)

DC+ CATGCCGCGTGTATGAAGAA
DCR CGCGGGTAACGTCAATGAGCAAA 96

scherichia coli DCP (FMA)AGGTATTAACTTTACTCCCTTCCTC(BHQA)

1.4 (P<0.05),
Excel 2010
o 1 SPSS 19.0 ¢ 31.32 MJ/kg
(independent ¢ test) ; 2 30.07 MJ/kg.
SPSS 19.0 2.2
Duncan ; 6 1.0% 1.5%
+ P <0.05 o ADFI.ADG F/
G (P>0.05);
2 15 ~35 1.0% 1.5% ADFI
2.1 6.23% 3.13% ADG
6.66% 5.28%; 1~35 1.0%
5 2 ADFI  ADG 5.34%  5.64% .

(P >0.05)



4 : 1277

5
Table 5 Effects of soybeandecithin oil on energy apparent digestibility of growing pigs

P
Items Basal diet group Soybeanecithin oil diet group P—alue
GE apparent digestibility /% 89.17 +0.47 88.51 +0.22 >0.050
DE/(MJ/kg) 14.43 £0.08" 15.06 £0.04" <0.001
ME/(M]/kg) 14.21 0. 08" 14.83 £0.03" <0.001

6

Table 6 Effects of soybean-ecithin oil on growth performance of weaned piglets

1.0% 1.5%
1.0% soybeanecithin oil 1.5% soybeanecithin oil
Items Control group

diet group diet group

1~14 Dayl to 14

ADFI/g 365.40 £25.68 374.30 +£20.37 349.86 +18.02
ADG/g 225.20 +19.10 230.75 +20.34 197.82 +17.74
F/G 1.64 £0.05 1.66 £0.10 1.81 £0.12
15 ~35 Day 15 to 35
ADFI/g 799.49 +44.94 849.26 +£19.02 824.55 +£14.03
ADG/g 468.52 +28.21 499.74 +15.90 493.25 +10.31
F/G 1.71 £0.02 1.70 +0.03 1.67 +£0.03
1 ~35 Day 1 to 35
ADFI/g 625.85 +36.81 659.28 +18.02 634.68 £13.61
ADG/g 371.19 £24.01 392.14 +£14.56 375.08 £12.10
F/IG 1.69 £0.02 1.69 +0.03 1.70 £0.05
(P<0.05) (P>0.05). o

In the same row values with different 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.

2.3 5.81% 13.41%; 1.5%
7 27.56%
(P >0.05) 10.98% .
1.0%

7
Table 7 Effects of soybeandecithin oil on diarrhea of weaned piglets

1.0% 1.5%
1.0% soybeanecithin oil 1.5% soybeandecithin oil
[tems Control group ] ]
diet group diet group
Diarrhea ratio /% 8.09 £1.80 7.62£1.52 10.32 £2.60
Diarrhea index 0.82+0.16 0.71 £0.12 0.91 £0.14
2.4 8 N
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(P >0.05), 7.03% ;1. 5%
1.0% N N
10. 91% 7.27% 5.33% 10. 53% 1.
12.80% 69% s
8
Table 8 Effects of soybeandecithin oil on serum lipid metabolism of weaned piglets mmol/L
1.0% 1.5%
1.0% soybean-ecithin oil 1.5% soybeanecithin oil
[tems Control group ] ]
diet group diet group
TG 0.55+0.07 0.49 £0.06 0.51£0.03
TC 2.25+0.13 2.30+0.16 2.13+£0.06
LDL-C 1.28 +£0.10 1.37£0.13 1.27 +£0.05
HDL-C 0.95+0.04 0.94 £0.05 0.85+0.03
NEFA 0.39+0.04 0.34+0.03 0.36+0.03
2.5 5.
40% 4.52% 4.88%
9 15.36 4.12% ; 36 1.0%
N N N 4.88% 1.
(P>0.05). 5%
15 1.0% -1.5% 3.92% .
9
Table 9  Effects of soybeandecithin oil on the number of
microorganism in rectal fecal of piglets lg(CFU/g)
1.0% 1.5%
1.0% soybeanecithin oil 1.5% soybeanecithin oil
Items Control group
diet group diet group
15  Day 15
Total bacteria 11.15 £0.07 11.29 £0.05 11.22 £0.09
Bacillus 9.60 £0.07 9.66 £0.07 9.72 £0.05
Escherichia coli 9.22 +0.45 8.77 £0.51 8.84 +£0.31
Lactobacillus 7.96 +0.38 8.39+0.25 8.32+0.17
Bifidobacterium 6.90 +0.19 6.92 +0.27 6.77 £0.04
36  Day 36
Total bacteria 11.19 £0.07 11.20 £0.12 11.31 £0.03
Bacillus 9.54 +£0.07 9.51 +0.07 9.56 £0.04
Escherichia coli 7.38£0.32 7.02 £0.57 7.39£0.16
Lactobacillus 7.90 £0.37 7.64 £0.27 8.21 +£0.16
Bifidobacterium 6.92 +0.11 6.66 +0.07 6.93 +0.11
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50%

7.27%5.33%  10.53% -

3.5

o 15
50%
4.88%
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4.12% ; 36

4.88%

31.32 MJ/kg
1.0%

30.07 MJ/kg.

ADFI  ADG.
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Evaluation of Effective Energy Value and Utilization of Soybean-Lecithin
Oil in Diets of Weaned Piglets

PU Junning HAN Ge CHEN Daiwen MAO Xiangbing YU Jie ZHENG Ping HE Jun YU Bing’
(Key Laboratory for Animal Disease-Resistance Nutrition of Ministry of Education Institute of Animal Nutrition
Sichuan Agricultural University Ya’ an 625014 China)

Abstract: The study contained two experiments to evaluate the effective energy value of soybeanecithin oil
and to determine the effects of soybean-ecithin oil on growth performance serum lipid metabolism and rectal
microflora number of weaned piglets. Experiment | (metabolism experiment) - sixteen emasculated pigs (Du-
roc X Landrance x Yorkshire) with an average body weight of (27.54 £1.20) kg were randomly divided into
2 groups with 8 replicates in each group and 1 pig in each replicate. The pigs were fed basal diet and experi—
ment diet which used 4% soybean-ecithin oil replaced basal diet respectively. The trial lasted for 5 days for
adaptation and 4 days for sampling. Experiment 2 (feeding experiment) : fifty four weaned piglets (Duroc x
Landrance x Yorkshire weaned at 23 days of age ) with initial body weight of (6.50 £0.48) kg were ran—
domly divided into 3 groups with 6 replicates per group and 3 pigs per replicate. Pigs were fed the basal diet
(2% soybean oil control group) 1.0% soybeanecithin oil diet (50% soybean oil in basal diet was substi—
tuted by the same amount of soybeandecithin oil 1.0% soybean oil +1.0% soybeanecithin o0il) and 1.5%
soybeandecithin oil diet (50% digestible energy provided by soybean oil in basal diet was substituted by the
same digestible energy of soybeandecithin oil 1.0% soybean oil + 1. 5% soybeanecithin oil). The whole
trial lasted for 35 days. The metabolism experiment results showed that soybeandecithin oil contained 31. 32
MJ/kg apparent digestible energy and 30. 07 MJ/kg apparent metabolizable energy. The feeding experiment
results showed as follows compared with the control group: 1) on day 15 to 35 the average daily feed intake
(ADFI) of piglets in 1.0% and 1.5% soybeanecithin oil group was increased by 6.23% and 3.13% (P >
0.05) and the average daily gain (ADG) was increased by 6.66% and 5.28% (P >0.05). Furthermore
on day 1 to 35 the ADFI and ADG of piglets in 1.0% soybeanecithin oil diet group were improved by 5.
34% and 5.64% (P >0.05) respectively. 2) The diarrhea rate and diarrhea index of piglets in 1.0% soy-—
beanecithin oil diet group were decreased by 5.81% and 13.41% (P >0.05) respectively. 3) The content
of serum triglyceride (TG) and free fatty acid in serum of piglets in 1. 0% soybeanecithin oil diet group were
reduced by 10.91% and 12.80% (P >0.05) ; the content of TG total cholesterol and high density lipopro—
tein cholesterol in serum of piglets in 1.5% soybeanecithin oil diet group were reduced by 7.27% 5.33%
and 10.53% (P >0.05) respectively. 4) On day 15 the rectal fecal Escherichia coli number of piglets in
1.0% and 1.5% soybean-ecithin oil diet group was reduced by 4.88% and 4.12% (P >0.05) respective—
ly; on day 36 the rectal fecal Escherichia coli number of piglets in 1.0% soybeanecithin oil diet group was
reduced by 4.88% (P >0.05). In conclusion the apparent digestible energy and apparent metabolizable en—
ergy of soybeanecithin oil were 31.32 and 30.07 M]J/kg respectively. 1. 0% soybean-ecithin oil replaced
equivalent soybean oil in basal diet can improve ADFI and ADG decrease diarrhea and the rectal fecal Esche—
richia coli number of piglets to some extent. Chinese Journal of Animal Nutrition 2017 29 (4):1272-
1282

Key words: soybean-ecithin oil; effective energy value; weaned piglets; utilization
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