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Effects of Tributyrate Compound Nanoemulsion on the Growth Performance, Apparent Digestibility, Serum Biochemical Indices and
Cecum Microbial Flora of White Feathered Broilers

HAO Xiao-gian (Henan Industry and Trade Vocational College, Zhengzhou, Henan 451191)

Abstract
chemical indices and cecum microbial flora of white-feathered broilers, six hundred one-day-old white feathered broilers were randomly divided
into 4 groups: control group, tributyric acid ester group (TB group) , amino acid chelated trace element group( AM group) , amino acid chela-

In order to study the effects of triglyceride compound nano-emulsion on the growth performance, apparent digestibility, serum bio-

ted trace element tributyric acid ester compound nanoemulsion ( AM+TB group). The research results showed that compared with the control
group, the average daily gain of white feathered broilers in experimental groups TB, AM and AM+TB significantly increased (P<0.05), aver-
age daily feed intake and feed-gain ratio in experimental groups TB, AM and AM+TB significantly decreased (P<0.05). The growth-promoting
effect on white feathered broilers in AM+TB group was better than that in the other two experimental groups, and the growth-promoting effect
in early stage was better than that in late stage. Compared with the control group, the apparent digestibility of ether extract and crude fiber in
TB group and AM+TB group significantly increased, and the apparent digestibility of crude protein in AM group and AM+TB group significant-
ly increased. The apparent digestibility of crude protein, ether extract and crude fiber of white-feathered broilers in AM+TB group was signifi-
cantly higher than that in the other two experimental groups( P<0.05). Compared with the control group, the activities of total superoxide dis-
mutase, copper zinc superoxide dismutase , alkaline phosphatase and lysozyme in the serum in AM group and AM+TB group were significantly
increased (P<0.05). The activities of total superoxide dismutase, copper zinc superoxide dismutase and lysozyme in the serum in AM+TB
group were higher than those in the other two experimental groups. Compared with the control group, the number of Escherichia coli in the three
experimental groups was significantly decreased (P<0.05), the number of Lactobacillus sp. in TB group and AM+TB group was significantly
increased (P<0.05), and the number of Lactobacillus sp.in AM group was also increased, but there was no significant difference ( P>0.05).
The number of Bacillus sp. had no significant difference in the three experimental groups (P>0.05). The number of Lactobacillus sp. and Ba-
cillus sp. in AM+TB group were higher than those in the other two experimental groups. In conclusion, amino acid chelated microelement tri-
glyceride compound nanoemulsion can increase the growth performance of white-feathered broilers, increase feed nutrient apparent digestibility ,
improve the serum biochemical indices, reduce the number of E. coli in cecum contents, and increase the number of Lactobacillus sp..
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PR M T K, BERAFEAR, U=TR MW 1.2 REshS5iRmi&it ®H 1 HR ARG 600 1,k
Dol il g — AP DT M EAEIRE G R TR S T IR NI TR R T I I RS I PRI B 4 N A

KL A, DLER e 25 RO A RRUEVE AR R B3 AN EE L B ER 50 H X IRATUN R B, =T M H
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1 #R575% (AM ) (CHRYET FHERA IR i, 24 FE AR EK80 me/kg+ 24 K
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BEVESEIR RIERR ) th IO A IRA RIR AL = B BT @SR S PR TR K FLAL(AM+TB 41, =

TERHhR , 265 =95.00% , h W ALia R A m A ™ @ TR H IR 20 me/ke + 2 JE T2 % 80 mg/kg + 24 K& R #F
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Table 1 Dietary composition of white feather broilers at different day-ages | air-dried basis) %
B

b GO KB B KT g ORAT g DLBER g s
Day-age - Soybean Wheat Rice Fish Soybean kT ’ Stone DL- t i

Corn . Salt hydrogen Premix Total
d cake bran bran meal oil phosphate powder  methionine
1~21 40.55 30.00 10.00 10.00 5.00 1.50 0.35 1.30 0.70 0.10 0.50 100
22~42 42.33 26.00 10.00 12.00 5.00 2.00 0.35 1.00 0.80 0.02 0.50 100

L PREN 1 kg fERLERAE V, 1500 TU,V,, 200 IU,V,; 10 IU,V, 0.5 mg, fillFZ 1.80 mg, % #5 % 3.60 mg,iZ i 10 mg, AL 35 mg, MEISEE3.50 mg, 4=
Y& 0.15 mg, S ALAREK 1 300 mg, , 1R 0.55 mg, V 10 mg, E(H}@& 1.0% ,fift 0.35 mg, fif§ 0.15 mg, 4 8 mg,%k 80 mg, £F 40 mg,%H 60 mg
Note : The premix per kilogram of diet provided V, 1 500 IU V,, 200 1U, V, 10 IU, Vi 0.5 mg, thiamine 1.80 mg, riboflavin 3.60 mg, pantothenic acid
10 mg, niacin 35 mg, pyridoxine 3.50 mg, blOtll’l 0.15 mg, choline chloride 1 300 mg, folic acid 0.55 mg, V, 10 mg, linoleic acid 1.0%, iodine
0.35 mg, selenium 0.15 mg, copper 8 mg, iron 80 mg, zinc 40 mg, and manganese 60 mg

R2 AEBEKEFABERE FKF (KT ERM)

Table 2 The nutritional level of the diet for white feather broilers at different day-ages | air-dried basis)

R . -

i Mineiid M pEmAR  BEROVARAR  maE R AL Toal
Day-age ene Crude protein Lysine Methionine+ Calcium phosphorus
d ME/I}](/[%Y kg content // % content // % cystine content // % content // % content // %
1~21 13.50 18.96 1.13 0.78 1.05 0.67
22~42 13.78 18.25 1.06 0.85 1.02 0.62

VR 1 65 ik o B S AT, o TR
Note : Except that the content of crude protein, calcium and total phosphorus were measured values, the other indices were calculated values
1.3 JEiEtREAE T T v SR I 3 SR 4 K B 450 A Rl A
131 AERKPERE. IR, 4K 08:00—09:00 A1 17:00—  17:00—19;00 W42 57 0 3 BF , 115 B 40 35 B v 10 005 2 25 2
18:00 VRS [ REIF B0, 0 Bk Akt FERHEAN 00, A SREIEA TR T, B e, W 5 2 RE T e HELZE 11 DL 0
FETH, TAkE 1.21.42 d 08:00—09:00, LIS N MR RE  AHLF4E i, IR0 ] [ iR ROk, 24 hoOBIR, HIER
SHERRE, T EES A S H R AR B E ALY S EAINESIE(GB/T 6432—2018 falkl A kL 11 AG I 2 Bl
o BRI NG, R AR AR T R O R Rs CEARE) T LIS B E IR (GB/T 6433—2006 fl
fi A M E P R R RIS R HLE 7 005 ) 1™ BLZT 4 5 8 1 I 5 2 HR ( GB/T 6438—
P H R =FRRHE GRBREOGR IS FE) (1) 2007 koL s ramlsE )
SPA H BT =44 T/ CRE KA IR 20 (2) 133 MUEAIEARIRI R R s AR T, A E
BV =2 1Rt/ Py H g (3)  EIBUEE A ER S HXYBET S KR0S 000 1/min
JRE 5 = (IR A XS A7 1 HU R0 s H 50 X 100% B0 5 min S5 43 B LY , WU U035 0 SR AL 1 I AL
(4)  (T-SOD) Ik S B 48 AL 9 B AL i ( CuZn—SOD) i P Lk
132 GRS, 42 d I PR E ML PEBSRRNE alkaline phosphatase , AKP ) i 4 K% ¥ 1 i 175 7, B
PSR S S HEA TR 3R iR 3 do fERERASET  (RRVES IR S 1A T o
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PEATALPR, PR IS SPSS 26.0 G4 Ay B 2 ANOVA K56
TR A0, 255 IR LSD S T2 E AL, P<0.05

KRB, ST HRAIAA L, iR 5040 TB 41 . AM 41  AM+TB 2148
PRLRS P F-35 H 3 o 0 545 (P<0.05) P19 H R i 1o 5%
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HPHHE FHHREEARE LY ZS BE (P<
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Table 3 Comparison of the growth performance of white feathered broilers among different group

2H 5] 1A Body weight /g SEHH G Average daily weight gain/g/d
Group 1d 21d 42.d 1~21d 22~42d 1~42d
X HRZH Control group 44.28+0.10 982.08+5.49 d 2 852.10+4.79 d 44.65+0.25 d 89.05+0.47 ¢ 66.85+0.12 d
TB 44 TB group 44.28+0.86 995.71£1.44 ¢ 2 887.30+0.89 ¢ 45.31£0.03 ¢ 90.08+0.06 b 67.69+0.02 ¢
AM 4 AM group 44.52+0.59 1 009.64+2.68 b 2 935.33+6.60 b 45.96+0.15 b 91.70+0.44 a 68.83+0.15 b
TB+AM Z{ TB+AM group 44.15+0.67 1047.80+8.44 a 2 982.04+2.97 a 47.79+0.42 a 92.11+£0.33 a 69.95+0.07 a
e -2 H Rt Average daily feed intake /g/d B [t Feed-gain ratio an S
205 !
Group 1~21d 2~424d 21~42d 1~21d 2~424d 1~42 d survisa)
rate // %
Xif HAZH Control group 82.00+1.90 a 178.48+0.89 a 130.74+2.35 a 1.84+0.05 a 2.01+0.02 a 1.96+0.04 a 96.41+1.07
TB 24 TB group 78.63+0.80 b 171.63+1.91 ¢ 125.63+1.08 b 1.74+£0.02 b 1.91+£0.02 b 1.86+0.02 b 96.54+0.45
AM 4 AM group 76.12+1.10 ¢ 173.58+2.17 be  125.85+0.96 b 1.66+0.03 ¢ 1.89+0.03 b 1.83+0.01 be 96.87+2.10
TB+AM #{ TB+AM group 73.14£0.70 d  175.82+1.05 b 126.14+1.78 b 1.53+0.01 d 1.91+0.01 b 1.80+0.03 ¢ 96.61+1.75

T (RPN TR 22 5+ B3 (P<0.05) AR/ ING PRI TRERR 2257 A .35 (P>0.05)

Note ; Different lowercase letters in the same column indicated significant difference ( P<0.05) , while the same lowercase letters or no letters indicated no sig-

nificant difference ( P>0.05)
22 FBHAPABFASRWELENEEE M4 T8, 53R
ZHAR G, TB ZHF0 AM+TB ZTRLAR 7RI 27 4 Y 2 LT 16 3
FHRE (P<0.05) , AM 4 F1 AM+TB 2H KL 85 (M A9 22 ML fk R

B EHRR (P<0.05) . AM+TB 25 1120 A XS KL AR 11 HLIE 7 KL
LT Y LI AR B3 = T A 2 MRS (P<0.05)

®4 FAEPRBAEAMIESRIELERNLILR

Table 4 Comparison of nutrient apparent digestibility of white feather broilers’ feed among different groups %

4 HIEE 2N HUIRITRR M L HILF A %
1) BRI LA Rl AL s TR LT 1L

Apparent digestibility Apparent digestibility Apparent digestibility
Group . . .

of crude protein of ether extract of crude fiber

X HEZH Control group 61.22+0.03 ¢ 44.35+0.31 ¢ 15.43+0.08 ¢
TB 2 TB group 62.18+1.34 be 47.28+0.62 b 18.65+0.60 b
AM 41 AM group 63.05+0.05 b 44.32+1.20 ¢ 15.48+1.69 ¢
AM+TB £ TB+AM group 63.58+0.07 a 47.99+1.04 a 20.68+0.98 a

L : AP RVING FREOR 225 3 (P<0.05) AR/ NG FREET RN 2R A R E  (P>0.05)

Note ; Different lowercase letters in the same column indicated significant difference (P<0.05) , while the same lowercase letters or no letters indicated no sig-

nificant difference (P>0.05)

23 FRAAVRBMFELIBIROLLE  H3E S5 1M, 5%
HRLHAH L , AM 20 A0 AM+TB 26 1130 A 39 I 35 v Bl S Pk 4
5 A A S A b At B A T T 7 TR 11 7 R 2
i E 3R (P<0.05) 5 TB 41 4 3P P XY Il 7 Hh sl S e P 4k
it ) R A IS AR P A R T 2 A R 1) 5 2 5 0 R
AR B 3 (P>0.05) ; AM+TB 41 11 ) A X9 1L 7 s

R AE AT A YR ) R A At R TR ) PR R v T
Fipl 2 M54

24 BHAEHMEMBEMNLILE Mk 6 A, S IRAM
FE, 3 MR AL AT BRI £ 2 2 5 I (P<0.05) , TB 41
A AM+TB 2 FLFR B R 2 35 42 5 (P<0.05) 5 550 HE 2 AH
P, AM A1FLRR R B A B 4 i, {HL 2 4L 10) 25 5 B 3 (P>
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0.05) ;3 MR 4 2 f AT B A Bl it 22 S AN B35 (P>0.05) 5 AR,
AM+TB 21 LR T A 2T T 00 B i S [ 2 B s T oAt 2
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Table 5 Comparison of serum biochemical indexes of white feathered broilers among different groups

SR AL T T B A A B B A Pl 1A PR
S G Activity of total Activity of copper Alkaline phos- ﬁL o
g roup superoxide zine superoxide phatase activity ysozyme

activity // U/mL

dismutase // U/mL dismutase // U/mL U/L
X HEZH Control group 176.02+1.58 b 68.84+0.88 b 21 772.07+99.15 b 37.43£1.25 b
TB 41 TB group 175.49+0.31 b 69.27+1.16 b 21 722.10£204.97 b 38.62+0.71 b
AM 2 AM group 201.86+1.03 a 97.43+1.61 a 23 959.20+65.17 a 42.40+1.44 a
AM+TB ZH TB+AM group 202.79+0.84 a 97.71£1.04 a 24 290.97+609.57 a 43.62+0.78 a

L : AP RING FRERR 28 5 3 (P<0.05) AR/ NG PR R TR 22 3 AR 3% (P>0.05)

Note ; Different lowercase letters in the same column indicated significant difference (P<0.05) , while the same lowercase letters or no letters indicated no sig-

nificant difference (P>0.05)

®6 BHERPABEHAETMRENBER LR

Table 6 Comparison of the number of microbe in cecum contents of white feather broilers among different groups lg(CFU/g)
4159 PNI7IREEE E FLIR A A 2T IR ECR
Group Number of E.coli Number of Lactobacillus sp. Number of Bacillus sp.
X HBZH Control group 8.39+0.13 a 7.16+0.02 b 7.22+0.11
TB 2 TB group 7.12+0.22 ¢ 7.82+0.02 a 7.2320.11
AM 4 AM group 7.42+0.01 b 7.20+0.12 b 7.26+0.06
AM+TB 2 TB+AM group 6.93+0.59 ¢ 7.88+0.10 a 7.31+0.02

T AP RV NG TR 225 B35 (P<0.05) MR/ NG PHRBUILTRFRZR A R L (P>0.05)

Note ; Different lowercase letters in the same column indicated significant difference (P<0.05) , while the same lowercase letters or no letters indicated no sig-

nificant difference ( P>0.05)
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