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40 HXG o WFRAZE (T 4H) /) L Aily ) R, 56 Al ) AR
HOR B e AR 2R 5 10 2 78 SRRl AR 23 S i 1<
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Table 1 Composition and nutrient levels of basal diets ( air-dry basis) %
i H 1~21 Hi 22~42 Hi 43~70 H
Items 1 to 21 days of age 22 to 42 days of age 43 to 70 days of age

JEB} Ingredients

£k Corn 54.60
EtH Soybean meal 26.80
H ¥R Cottonseed meal 3.50
FEKREHHK Corn gluten meal 3.50
iR 245 CaHPO, 1.80
£ %} Limestone 1.34
Y& i Lard oil

KE7l Soybean oil 1.00
[fi 8 Flour 6.00
FALEN NaCl 0.30
Sk AHH Choline chloride 0.08
fi B2 Lys 0.38
HAR Met 0.10
IR Thr

Bk Premix" 0.60
A1t Total 100.00

69.00 71.00
18.20 15.00
4.50 3.80
3.50 4.00
1.25 1.10
1.22 1.30
1.00 2.00
0.34 0.30
0.10 0.07
0.36 0.60
0.09 0.03
0.04

0.44 0.76
100.00 100.00
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i H 1~21 Hi# 22~42 H % 43~70 H %
Items 1 to 21 days of age 22 to 42 days of age 43 to 70 days of age

35K Nutrient levels”

R e ME/(MI/kg) 12.02
FLEE BT CP 19.50
£5 Ca 1.03
S TP 0.68
#i R Lys 1.20
EE R Met 0.45

12.27 12.44
17.70 16.60
0.82 0.80
0.55 0.50
0.97 0.92
0.41 0.34

1) R R AT 5 1~21 H i #42 L The premix provided the following per kg of the diet for 1 to 21 days of age: VA
8 000 IU, VD, 2 400 IU, VE 36 IU, VK, 2.76 mg, VB, 2.4 mg, VB, 7.2 mg, VB, 4 mg, VB, 28 pg, = H/% biotin 0.2 mg, 7 #
4% calcium pantothenate 13.68 mg, "' folic acid 1.6 mg, JHER nicotinic acid 44 mg,Fe 174 mg,Cu 20 mg, Mn 138 mg,Zn

125 mg,I 0.4 mg,Se 0.5 mg,

IR BT 78 22~42 H IR LML The premix provided the following per kg of the diet for 22 to 42 days of age: VA
7 600 TU, VD, 2 280 TU, VE 34.2 TU, VK, 2.622 mg, VB, 2.28 mg, VB, 6.84 mg, VB, 3.8 mg, VB,, 26.6 pg, 4% biotin
0.19 mg,7Z fR%5 calcium pantothenate 13 mg, 8 folic acid 1.52 mg, #H 8 nicotinic acid 41.8 mg,Fe 174 mg, Cu 20 mg,Mn

138 mg,Zn 125 mg,I1 0.4 mg,Se 0.5 mg,

TRE AT 7 43~70 H BT ARHEML The premix provided the following per kg of the diet for 43 to 70 days of age: VA
7 000 1U, VD, 2 100 IU, VE 31.5 IU, VK, 2.415 mg, VB, 2.1 mg, VB, 6.3 mg, VB, 3.5 mg, VB, 24.5 ug, =¥ & biotin
0.175 mg,{Z BR%5 calcium pantothenate 11.97 mg, Mg folic acid 1.4 mg, #H#R nicotinic acid 38.5 mg,Fe 140 mg,Cu 15 mg,

Mn 125 mg,Zn 135 mg,I1 0.5 mg,Se 0.5 mg,

2) EFRKF A E(E . Nutrient levels were calculated values.

1.3 AFER

R T 2019 4E 8—10 ALENU NI RIEZR & F Ffh
ABRAFIHEAT, 2RISR, A HRE
PR EIR e 5 H R BRI He N WA H 0
7o g3t 70 d,
1.4 IERE
1.4.1 AKERE

R4 H 21 Hi® 42 HR ALK H
X S AT 45 R IR, T 045 B B Y S 34 H 4
H(ADG) ; iIC# AN EE R, 1T
AP H R B i (ADFL) MR F-24 H 8 5 R1- 1y
HXE®RITHEREL(F/G),
1.4.2 JFSErERE

RIS R H WA EE Pk 4 Rz
A B 1) fE B X 56 A 0 AT B S, S R M Ak AT, &
B, W T KI5 347 B SR RR I A |, f0 45 J& 52 5%
SRR g R R BR LR IR AR T ik
SH (K E A& 7 e 4 R E M & St
Jrkyt
1.4.3 I ey T6e

R 70 RS AIBENLA 8 ALKy | 5

HE SR KR ML 5 mL T 25045, 37 THEE 30 min
J& , R 3 000 r/min £.0> 10 min, B 503 T
1.5 mLEGLAF I, —20 CIRAEFEI, I 7 4 328 Bk
EH A(IgA) HRERRE 1 M(IgM) sk & 1
G(IgG) . H A M R -2 (IL-2) T &K -y
(INF-y) 7 2 2R FH il 5k 4 95 W Bl 56 ( ELISA) i
R IEATIN A AT A B A G g3 BR AR 1 P Ak
20 it PR T B AR B A B AL R AR I A BR A A
R G Ak W) B (HRP) A5 0 B9 K T BT A
37 CiRA 60 min JF W RS, HIEY 3,3',5,
5'—PY BB A B (TMB) (5, TMB 78 33 E L4
it () AR AL T e Ak B0l €2, IR AR TR 1 4R F T 7 bk
T 2B, B 1) TRV RITRE i v 1) %8 £ 928 3K 2R
FEIEM S, HEFAR AR 450 nm 3% K T 5E ik
JGEE (OD) fH , AR B il & 1 F e et
A TR ST, W T R T R e IR R &
VLA AT .
144  MIEPCELYIHE

SRAE 70 H R 500 1L v AT B S AL S AR
JE i I A e HORK O AR Ak W 8 ( GSH-Px) | A
A AL Y Ak i (T-SOD) % M DL KN T
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(MDA ) & &, GSH-Px #] DL &2 i it & b &
(H,0,) 5 JFE 8 25 B H K ( GSH) Bz i A= ik Al
AL A e H K (GSSG) , GSH-Px F4 I 4 1] F e
it 2 52 IO 1 3 88 R e, I ML AR B2 1 GSH
(THAE, 0 ] SR A 6 . GSH A A Al
FOR W RAE A B 5—Fi A —ms 3R R B i 1 2
PRI RAE B0, 7F 412 nm AL OD ff B Af 44
H GSH &, i T H,0, il GSH 7E % A i i 5%
F I W BB HEA T A B S N (PR Al Bl AR B 0 ) |, B
PLAZa bR 3R B AR SN 5 | S 19 GSH 3 b 138 43 .
I 3 20 R A 455 i A2 2 o7 A i €8 )2 I, 4 il 7
W45 FNAE WG A TP R AT . T-SOD 3% P SR FH 32 Jig v
T, NS T v I 04 A 4K i SN R 48 A AR Y]
BT AME, G AR R, 7E B AR
ERTF 2546, T K 550 nm &b A 5 Kk
W o Y IAE B A T-SOD B, Hoxf A BT B 1
P A T — T AR A ) A R TR 8 %) SIS R ik
A He I 2 4 Y OD EIK T X R4S 1Y OD fH,
i a2 AT SR R 5 ) T-SOD B 3% 4, MDA
R B E L Z R (TBA) ¥ E | i A Ak R

xR2

AR R AN FL AT E X K1 TG A KRR

I A 72 ) i) MDA R 5 TBA i &, B 41 (4
FEY, AR AE 532 nm K E OD i, 7
B A RE R R ) TR AT BT, 0 E O k™
s e BRG] G U B B AT
1.5 #it54H

BE ek SPSS 17.0 Geit k47400, R
one-way ANOVA #E47HLIAI 2 J5 22 43 #r , >k | Dun-
can [CIEPEAT L LA, 45 R DL SER(H +hR il 227
FR,P<0.05 FRERLE

2 BR55H
2.1 fARFEMEDAFEXNKIERBE KT
A

HH % 2 AT, SR RAZH (1 2H) AR bE, mDRR s
1x10° CFU/kg 89 7L B AT 147 b & 32 5 1 BEXS 70
H AT (P<0.05) ; A0 B K B H R E
HOFYHME MR E LS HEFHI AR E (P>
0.05) , {FLFifi 25 A8 4 LA RS i 7K SF i 4 8 Bk
2 R
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Table 2 Effects of dietary Lactobacillus plantarum on growth performance of Dahen broilers

WiH 2H %] Groups

Items 1 I m \Y Vv
AT Cocks

1~21 Hi% 1 to 21 days of age

SEHHIE ADG/g 16.23+0.96 15.99+0.86 16.24+0.79 16.48+0.82 16.73+0.72
- H R R ADFl/ g 27.20£1.36 27.23+1.44 27.28+1.17 26.83+1.52 27.24+1.23
BLE I F/G 1.68+0.03 1.70+0.04 1.68+0.03 1.63£0.04 1.63+0.05
22~42 H# 22 to 42 days of age

FHH I E ADG/g 40.93x1.34 40.64+1.25 41.36+1.39 40.31+1.07 39.93+1.41
F¥HREE ADFl/g 85.63+1.84 84.32+2.04 84.33+2.29 83.92+1.57 83.35+2.16
BEL F/G 2.09+0.03 2.07+0.03 2.04+0.05 2.08+0.04 2.09+0.03
43~70 H# 43 to 70 days of age

V¥ HHE ADG/g 45.80+2.78 43.91£2.97 46.96+2.94 45.07+3.05 45.95+2.84
¥ H R i ADFU/g 136.85+4.41 130.92+4.26 135.36+4.32 131.77+3.94 133.41+4.23
BE L F/G 2.99+0.06 2.98+0.07 2.88+0.06 2.92+0.06 2.90+0.08

1~70 Hi% 1 to 70 days of age

70 H A E

2 521.11£260.49% 2 457.16+307.95" 2 562.83+249.26" 2 492.92+227.46™ 2 514.84+242.38"

BW at 70 days of age/g

FYJHHE ADG/g 35.47+2.69 34.55+2.85 36.06£2.76 35.07+2.95 35.38+2.72
¥ HRE®E ADFl/g 88.58+4.33 85.83+4.12 87.63+4.25 85.93+3.86 86.54+4.19
klE L F/G 2.50+0.06 2.48+0.07 2.43+0.05 2.45+0.06 2.45+0.08
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i H 15 Groups
Ttems I 1 I v Vv
++3% Hens
1~21 Hi#% 1 to 21 days of age
SEXIHIE ADG/g 16.45+0.69 15.46+0.78 16.05+0.89 16.05+0.57 16.46+0.83
V¥ HRE&E ADFl/g 25.95+1.34 25.27+1.18 25.29+1.36 25.71+1.49 25.90£1.27
RlEH F/G 1.58+0.03 1.63%0.05 1.58+0.04 1.60+0.04 1.57+0.03
22~42 H i 22 to 42 days of age
S H I E ADG/g 30.81+1.39 31.92+1.46 30.98+1.78 32.62+1.34 30.55+1.27
FH#H R ADFl/g 72.15+2.74 73.49+2.69 73.18+2.65 72.72+2.89 71.30+2.84
BEL F/G 2.34+0.05 2.30+0.04 2.36+0.06 2.23+0.05 2.33+0.05
43~70 H# 43 to 70 days of age
¥ HHEE ADG/g 32.72+2.25 34.55+2.73 32.86+3.19 34.27+2.94 34.21+2.27
¥ H R &R ADFl/g 115.01+4.12 120.74+4.34 115.25+3.81 118.80+4.64 117.17+4.16
BlEH F/G 3.52+0.08 3.50+0.08 3.51+0.07 3.47+0.06 3.42+0.06
1~70 H#% 1 to 70 days of age
70 Hit A 1 946.58+228.99" 2 000.65+202.06™ 1 945.84+221.26° 2 019.80+207.47" 1 983.38+253.18"
BW at 70 days of age/g
S HE ADG/g 27.26+2.12 28.03+2.65 27.25+3.01 28.31+2.81 27.79+2.09
FH#H R ADFl/g 75.43+3.98 76.61+4.25 75.64%3.69 77.05+4.56 76.02+4.08
BHE L F/G 2.77+0.07 2.78+0.08 2.78+0.06 2.72+0.05 2.74+0.06

AT BRI AR AR NG PR R 2257 W3 (P<0.05) bR 78 SO Al PR 2R 257 A 5 (P>0.05) . TR,
In the same row, values with different small letter superscripts mean significant difference ( P<0.05) , while with no letter or
the same letter superscripts mean no significant difference ( P>0.05). The same as below.

2.2 RREAMEYIFTE KIERAEEZEEK B AV R LR R LR R E IR RO W
A i (P>0.05) , £ 4 A XS B A PR RE C I 3 2 57 (P>
2 3 A AL, 5O R4 A b, GE R R 0.05) .
AN TR 7K ST 0 U AT BT X) T PR R 8 52K 2= 1 i
*®3 ABRFMEYIFEKIENBEEEERN BN

Table 3 Effects of dietary Lactobacillus plantarum on slaughter performance of Dahen broilers %
i H 215 Groups
Tems I i I v v
AR Cocks
J&SE# Slaughter rate 91.73x1.11 92.30+1.54 91.89+1.00 92.27+0.90 92.36+0.64
i % Semi-eviscerated rate 85.81+1.55 86.35+0.95 86.40+0.81 86.17+£0.95 85.61+2.47
45 R Bviscerated rate 72.01+£1.38 72.34+1.03 72.31+£0.95 71.84+0.96 72.33+1.30
K fJl*R Breast muscle rate 15.06+1.77 15.92+1.79 15.58+0.99 14.64+1.13 15.10+1.13
B LZ Let muscle rate 22.57+1.55 22.53+2.08 23.41x£2.10 23.19+£1.63 22.59+2.36
g% Abdominal fat rate 2.41+0.66 2.47+0.59 2.35+0.70 2.50+0.49 2.47+0.55
£} 39 Hens
J& SE 3% Slaughter rate 91.82+1.72 91.94+1.57 91.16x1.61 91.91+2.04 91.68+0.82
K i % Semi-eviscerated rate 84.74+1.18 85.81+1.78 84.13+1.77 85.11+1.77 85.99+10.7
45 R Bviscerated rate 71.79+1.18 71.69+1.52 72.55x£1.79 72.47+1.64 72.40+1.32
i L3R Breast muscle rate 16.24+2.04 16.81+£2.51 16.57+£1.20 15.86+1.36 15.82+1.61
i L3R Let muscle rate 20.50+1.11 20.54+0.61 20.74+1.24 20.21+1.39 19.90+1.17

JE R Abdominal fat rate 3.01+0.85 4.58+0.84 3.86%1.60 3.21+£0.78 3.92+1.51
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& INEER 2

H 4 ATAL, VLA XS I IgA F1 INF-y 7% &
BEFETIH MHAFMNH(P<0.05), VHAW I
HleGCHEEEmTX R4 T4 M4V

(P<0.05), VARSI 1gM 1 IL-2 & i 3% 5
THOHMIME (P<0.05); V4B I 7 IgA Fi
IgG & B m TXT A M I 4 (P<0.05) , &k
T, TR IR N = KT AR B LR B AR TE TR XS
M S DI REAT 2] T 825 .

R4 (RARAINAE Y FLAT B X K18 P IS I i S % Th BE 49 #20E

Table 4  Effects of dietary Lactobacillus plantarum on serum immune function of Dahen broilers

=] 205 Groups

Items 1 I I \% vV

N3 Cocks

TR EH A IgA/(g/L) 508.54+137.67"  433.72+60.40" 453.31+17.69° 480.95+92.75° 606.87+100.71°
IEERE I G 1gG/(g/L) 2 006.93+380.74* 1 958.20+378.77" 1 994.17+336.69" 1 972.54+311.59* 2 075.56+417.35"
TR EA M IgM/(g/L) 1 094.05+181.51"  888.52+157.79*  935.65+104.95* 1 052.57+148.50"1 263.04+407.61"
FIAH A 5 -2 492.67+159.10®  395.42+49.13° 442.55+52.86" 496.82+81.56™  588.93+140.24°
IL-2/( pg/mL)

;;Iij[-:';%;(_zg/mL) 77.52+38.32% 49.87+4.48" 46.50+9.92° 63.79+15.32" 160.65+55.83"
+}: 39 Hens

474.92+49.90" 484.02+31.68" 535.97+72.05"  496.79+82.83" 648.75+173.92"
1 846.74£158.35" 1 880.21£260.32" 2 069.09+327.18" 2 132.84+314.21*°2 333.22+624.47°

RIERRE N A IgA/(g/L)
GREERE A G 1gG/(g/L)

PEERE I M IgM/(g/L) 964.28+71.22 1 106.81£69.66 1 064.49+176.00 1 035.55+143.72 1 137.13+363.41
£ -2

A 2 492.67+159.10°  398.60+53.02" 512.80+166.65" 498.55+89.21™  588.93+140.12°

IL-2/( pg/mL)

THE-y

45.54+14.62 58.41+10.09 50.03+22.12 61.40+16.11 71.76+45.21

IFN-y/ ( wg/mL)

24 AMFEMEDAFENXERBLEREWL
Ih&E B 220

B3R5 AT, VA A% GSH-Px i M &
L EEES T IHAMIA (P<0.05), [filLiE T-SOD

W FE®m TMA(P<0.05); V4 B i i
GSH-PxifitEf i, B & @ TMAHMNH (P<
0.05) , £ RHE R IME MDA % &2 5 A 5%
(P>0.05) .

£5 ARFMEYVIFEXNKEABLFEREALIIBERN M

Table 5 Effects of dietary Lactobacillus plantarum on serum antioxidant function of Dahen broilers

WiH ZH %] Groups

Items I I I \Y \
A% Cocks

e H Bkt S Ak )

g ab
GSH-Px/(U/mL) 370.51+54.39

N ¥ MDA/ (nmol/mL)
SR A I AL Bl
T-SOD/(U/mL)

139 Hens

AW H Ik A A g
GSH-Px/(U/mL)

N % MDA/ (nmol/mL)

RO & b AL
T-SOD/(U/mL)

3.57+2.26

102.58+6.46™

499.15+6.53"™
3.42+2.32

105.37+6.64°

333.30+£67.36"
4.09+2.74

104.68+5.88™

539.60+41.61"
2.87+1.52

91.51£15.54

346.24+82.58"  382.65x45.82° 440.09+18.62°

1.75+£0.99 2.56+1.61 2.53+1.69

84.82+22.11° 89.04+23.57" 107.16+3.54°

465.98+89.74"  489.44+72.07" 575.19£27.04°

3.36x1.56 1.94+0.84 3.05+2.26

75.31+27.86" 97.57+15.31" 92.44+16.06"™
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A WA ARG, SR B, 5A ERE
FRFE IR MHA FBEY WK, mAwTH
FEVA5 Iy T8 X8 370 5 0 T A Wi, B8 A 1 45
TH AT I 1 05 3 035 7 ) o A T A i,
AR RS AR AR AR T R R S N R
gt A TR (B RE ZF AR T R R 2F AR T R 2 M BR
W) AR A AR W R R F R 21 ~35 Hilg
ZIR AN (AA) A A 4 K P A8, Shokryazdan
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Effects of Lactobacillus plantarum on Growth Performance,
Slaughter Performance, Serum Immune and Antioxidant
Function of Dahen Broilers

SONG Xiaoyan' PENG Han' YU Chunlin' CHEN Jialei’ YANG Li* HU Chenming”
ZHANG Zengrong' QIU Mohan' XIA Bo®> XIONG Xia®> JIANG Xiaosong'
DU Huarui' LI Qingyun' YANG Chaowu'”

(1. Animal Breeding and Genetics Key Laboratory of Sichuan Province, Sichuan Animal Science Academy, Chengdu 610066,
China; 2. Sichuan Daheng Poultry Breeding Company, Chengdu 610066, China)

Abstract: The present study was designed to investigate the effects of Lactobacillus plantarum on growth per-
formance, slaughter performance, serum immune and antioxidant function of Dahen broilers. A total of 2 400
healthy one-day-old Dahen commercial broiler chickens ( half male, half female and raised separately) were
selected and cocks and hens were both randomly divided into 5 groups with 6 replicates per group and 40 broil-
ers per replicate, respectively. Broilers in the control group ( group [ ) were fed a basal diet, and those in
groups I, I, IV and V were fed the basal diets supplemented with 1x10°, 1x10°, 1x10" and 1 X
10° CFU/kg Lactobacillus plantarum , respectively. The experiment lasted for 70 days. The results showed as
follows: 1) the final body weight of hens in group V was significantly increased compared with the control
group ( P<0.05) , while there was no significant difference between the other experimental groups and the con-
trol group (P>0.05). There was no significant difference in average daily feed intake, average daily gain and
feed to gain ratio among groups both in cocks and hens ( P>0.05) , but it could be seen that the feed to gain ra-
tio was decreasing with the increase of Lactobacillus plantarum supplemental level. 2) There was no significant
difference in slaughter performance among different groups both in cocks and hens (P>0.05). 3) The serum
immunoglobulin G (IgG) content of cocks in group V was significantly higher than that in the control group
and groups Il , Il and IV (P<0.05), the serum contents of immunoglobulin A (IgA) and interferon-y ( INF-
v) of cocks in group V were significantly higher than those in groups II , Il and IV (P<0.05), and the ser-
um contents of immunoglobulin M and interleukin-2 of cocks in group V were significantly higher than those in
groups II and Il ( P<0.05). The serum contents of IgA and IgG of hens in group V were significantly higher
than those in the control group and group I (P<0.05). 4) The serum glutathione peroxidase ( GSH-Px) ac-
tivity of cocks in group V was the highest and significantly higher than that in groups II and Il ( P<0.05),
the serum total superoxide dismutase activity of cocks in group V was significantly higher than that in group Il
(P<0.05). The serum GSH-Px activity of hens in group V was the highest and significantly higher than that in
groups Il and IV (P<0.05). There was no significant difference in serum malonaldehyde content among dif-
ferent groups both in cocks and hens. In summary, the diet supplemented with high level of Lactobacillus plan-
tarum can improve the serum immune function and enhance the serum antioxidant function in a certain extent,
while has no significant effect on growth performance and slaughter performance of Dahen broilers. [ Chinese
Journal of Animal Nutrition, 2021, 33(2) .822-831 |
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and antioxidant function
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