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Effects of Extract from Lonicera japonica Thunb. on the production
Performance, Slaughter Characters, Meat Quality and Antioxidant
Capacity of Broilers

WANG Linyi, XU Bin, WANG Ding, LI Wenjia, LI Shaoyu, DENG Wen
(Institute of Animal Husbandry and Veterinary Science , Henan Academy of Agricultural Sciences ,

Zhengzhou 450002, China)

Abstract: In order to investigate the effects of Lonicera japonica Thunb. extract on production
performance, slaughter characters, meat quality and antioxidant capacity of broilers, 240 1-day-old
Ross 308 broilers were randomly divided into four groups with six replicates in each group and 10 broilers
per replicate. The control group was fed with basic diet, and the other three groups were fed with basic
diet added with 200, 400, 600 mg/kg Lonicera japonica Thunb. extract. The experiment lasted for 42 d.
The results showed that compared with the control group, the average daily gain, and meat color redness,

total antioxidant capacity (T-AOC) and glutathione peroxidase (GSH-Px) activity in the breast muscle of
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broilers fed with 400 mg/kg Lonicera japonica Thunb. extract were significantly increased by 9.47%,
18.21%,23. 13% and 25. 84% , respectively; the expression levels of GSH-Px and nuclear factor E2 related
factor 2 (Nif2) genes in the breast muscle were significantly increased; the feed conversion ratio, and
dripping loss and malondialdehyde (MDA ) content of breast muscle were significantly decreased by 5. 98%,
17.22% and 17.09%, respectively. The average daily gain, and meat color redness, T-AOC and GSH-Px
activity in the breast muscle of broilers fed with diet supplemented with 600 mg/kg Lonicera japonica Thunb.
extract were significantly increased by 11.08%, 18.99%, 27.21% and 35.88%, respectively; the
expression levels of superoxide dismutase (SOD) , GSH-Px and Nrf2 genes in the breast muscle were
significantly increased ; the feed conversion ratio, and dripping loss, cooking loss, and MDA content of breast
muscle were significantly decreased by 7. 07%,19. 33%, 15. 33% and 22. 70% , respectively. In conclusion,
adding Lonicera japonica Thunb. extract to the diet could increase the expression of GSH-Px gene and its
corresponding antioxidant enzyme activity by regulating Nrf2 gene expression in the breast muscle, so as to
improve the antioxidant performance and meat quality of broiler breast muscle.

Key words : Extract from Lonicera japonica Thunb. ; Chlorogenic acid; Broiler; Production performance;

Slaughter characters; Meat quality; Antioxidant capacity
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Tab. 1 Basic diet formula and nutritional level (air drying basis)

T #/% Content B 5 7= 7KF Nutritional level
FH — | E — .
Ingredient 1-21 Hie 22~42 [T Nutritional index 1~21 Hi 22~42 Hif
1—21d 22—42d 1—21d 22—42d
TK Corn 57.4 58.6 R BE/(MJ/kg)? Metabolizable energy 12.68 13.31
T Soybean meal 33.0 31.0 HEE /% Crude protein 20.97 19.58
a8y Fish meal 2.0 1.0 HLIEWT /% Crude fat 6.42 8.32
T Soybean oil 4.0 6.0 R IR I%* Lysine 1.15 1.05
F# Limestone 1.1 1.2 A MR/% Methionine+cystine 0.53 0.41
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Tab. 1(Continued) Basic diet formula and nutritional level (air drying basis)

% /% Content

72 7KF Nutritional level

JERE - | B R M .
Ingrediem 1~21 H# 22~42 H % Nutritional index 1~21 Hi# 22~42 H %
1—21d 22—42d 1—21d 22—42d
B 45 Calcium perphosphate 1.8 1.3 S 85/9% Total calcium 1.00 0.88
A NaCl 0.3 0.3 S 1% ? Total phosphorus 0.72 0.60
YA AN TR AL 0.5 0.5 %% Available phosphorus 0.49 0.38
Vitamin-mineral premix
DL-E & [ DL-methionine 0.2 0.1

e 1 B AT 5 HARFEAL : Fe 60 mg, Mn 80 mg, Cu 10 mg,Zn 85 mg,1 0. 85 mg,Se 0. 25 mg, VA 12 000 IU, VD, 2 500 IU, VE 30 IU, VK
2.5mg,VB,,0.02 mg, =M% 0. 10 mg, G 2 000 mg, ML 1. 25 mg, MR 40 mg, iZ % 15 mg, WALEE3. 5 mg, HZH % 6 mg, Bl E 3 mg;

2. 350 5 S EL AT AR

Note: 1. The premix provides 60 mg Fe,80 mg Mn, 10 mg Cu,85 mg Zn,0. 85 mg I,0. 25 mg Se, 12 000 1U vitamin A,2 500 IU vitamin D, 30 IU

vitamin E,2. 5 mg menadione,0. 02 mg VB,,,0. 10 mg biotin,2 000 mg choline, 1. 25 mg folic acid,40 mg niacin, 15 mg pantothenic acid,

3.5 mg pyridoxine, 6 mg riboflavin, 3 mg thiamine for diets per kilogram. 2, 3. The values are determined and calculated values respectively.
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Tab.2 Primer sequence for real time fluorescent
quantitative PCR

JE [ SIMIFEAI(5"—3") 7K bp

Gene Primer sequence(5'—3") Product length

SOD F:CCGGCTTGTCTGATGGAGAT 124
R:TGCATCTTTTGGTCCACCGT

GSH-Px F:TTGTAAACATCAGGGGCAAA 141

R:ATGGGCCAAGATCTTTCTGTAA

CAT F:GGTTCGGTGGGGTTGTCTTT 211
R:CACCAGTGGTCAAGGCATCT

Nrf2 F:GATGTCACCCTGCCCTTAG 215

R:CTGCCACCATGTTATTCC
B-actin F:TGCTGTGTTCCCATCTATCG 150

R:TTGGTGACAATACCGTGTTCA
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K SPSS 19.0 F A5 % #5156 H0 e 2k AT 40
BT, 25 5 DL S (E +hn HE R 2R 718 5 B Duncan 3L 3E4T
HIn %2 E LI

2 HER 50
2.1 BEBFME RSB X B I8 4 = M AR

=AU

FH 3R 3 1] %0, 550 FEZH AR TG, 8 0 400 me/kg FH
600 mg/kg 4 £ 164 BV 4 1) ~F 35 H 39 = 4 )
P 9.47% R 11.08%, BE A L 2 Jl 2 3 BE K
5.98% F17.07%

HHZ 4 0] 50, B H AR SR8 3R IV i &

M FE e, G IR AR A T BRI 3 (5 EDR S N 4
AT BT RS (1) R 52 2 | A 1 Ji 2 L ) L 2 | T
WL 2 F0 I i 26 55 B8 52 P R 4R Ar 3 G B 3 S T
(P>0.05)
2.2 HRARMER LRI T G A fm R
A

HH2% 5 0] A, 50 AR B, HRRER T 400 meg/ke
H1600 mg/kg < HR T2 B 4 i LA o {8 43 ) 5t 25
F& 5 18.21% 1 18.99% 5 ¥ /K 451 2k 43 il & & B AIK
17.22% #119.33% 5 H AR 1 600 me/kg 4> 83 16 $2 B
) H 1 UL TR 2 A R R 3 BRI 15.33% . HAR WS N
& ERAE R B AL XS 1 UL AR pHL, B < LB b (B 1
BYY) 13576 2.3 5208 (P>0.05)
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Tab. 3 Effects of Lonicera japonica Thunb. extract on the production performance of broilers

T H Ttem [ (CKD I I v
¥ H R & f/g ADFI 114.6+5.6 a 115.3+6.2 a 117.9+4.8 a 118.3+6.0 a
T35 H 48 )i #: /g ADG 62.3+2.8 b 64.8+2.6 ab 68.2+2.3 a 69.2+1.9 a
B FCR 1.84+0.03 a 1.78+0.02 ab 1.73+0.03 b 1.71+0.02 b

AR RV NG 1 R7R 25 5 3 (P<0. 05) , R Al

Note : Different lowercase letters after the data in different treatment indicate significant differences (P < 0. 05). The same below.

x4 SRMEREBYNABE=ERER M

Tab. 4 Effects of Lonicera japonica Thunb. extract on the slaughter performance of broilers

I H Item I (CK) Il It v

J& 5 % /% Dressing percentage 89.77+0.65 90.23+0.78 90.35+0.61 90.61+0.58
421411 % /% Eviscerating percentage 74.98+0.72 75.14+0.68 75.37+0.91 76.09+0.77
M L#/% Breast meat percentage 18.24+0.52 18.19+0.55 18.66+ 0.50 19.04+0.49
iR L#/% Thigh meat percentage 16.02+0.46 16.72+0.41 16.65+0.47 16.89+0.43
JI§ A& #%/% Abdominal fat percentage 2.45+0.08 2.41+0.04 2.37+0.07 2.29+0.09

RS SRR GNP & B AR

Tab. 5 Effects of Lonicera japonica Thunb. extract on the meat quality of breast muscle in broilers

i H Item I (CKD I I} Y

pH,,, 5.86+0.03 a 5.78+0.02 a 5.83+0.04 a 5.89+0.03 a
L 55.71+0.68 a 56.76+0.71 a 57.95+0.63 a 57.12+0.79 a
a’ 16.22+1.12 b 17.95+1.26 ab 19.17£1.36 a 19.30£1.08 a
b* 18.75+0.49 a 17.84+0.52 a 19.21+0.64 a 18.55+0.57 a
7K 37 5/% Drip loss 2.38+0.07 a 2.14+0.10 ab 1.97+0.08 b 1.92+0.12 b
B K /% Cooking loss 16.57+0.76 a 15.36+0.72 ab 15.04+0.82 ab 14.03+0.65 b
8747 J1/N Shear force 29.62+1.21 a 30.23£1.07 a 29.87+0.86 a 29.35+0.95 a

2.3 BHRHAMERLEIY S ARG E L%
E: bl

HHEE 6 AT A1, S0 HEZHAH B, AR VS TN 400 mg/kg

151 25.84% 1 35.88% , MDA 5 143 7l it 3 B4 17.09%
F122.70% (P<0.05) ; FHR A I 600 mg/kg <5 H AL 52 HX
W) 41 1) GSH-Px 3% 1 %5 200 mg/kg ¥8 I 2H & 2 412

F1 600 mg/kg 4= B A H2 HUA) 416 LI T-AOC 73 1) i
ZEHE R 23.13% 1 27.21% , GSH-Px ¥ 1 43 51 5. 25 42
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21.97%(P<0.05) . H RS N4 846 32 BP0 5 A RS i)
WL T-SOD FI CAT ¥ 14 35 76 i 2 5200 (P>0.05) .
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Tab. 6 Effects of Lonicera japonica Thunb. extract on the antioxidant capacity of breast muscle in broilers

T H Item I I | v

T-AOC/(U/mg) 1.47+0.08 b 1.68+0.12 ab 1.81+£0.09 a 1.87+0.09 a
T-SOD/(U/mg) 32.72+2.59 a 33.29+1.98 a 33.54+2.32 a 34.13+2.10 a
GSH-Px/(U/mg) 9.56+0.89 ¢ 10.65+0.71 be 12.03+0.83 ab 12.99+0.92 a
CAT/(U/mg) 3.12+0.12 a 3.23+0.10 a 3.27+0.07 a 3.36+0.14 a
MDA/(nmd/mg) 10.53+0.85 a 9.26+0.68 ab 8.33+0.79 b 8.14+0.81b
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Fig. 1 Effects of Lonicera japonica Thunb. extract on the expression of antioxidation-related genes SOD(A),GSH-Px(B),
CAT(C),and Nrf2(D) in breast muscle of broilers
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