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Abstract: [Objective] To investigate the effects of oregano oil addition in the diet on abdominal fat deposition

and fat metabolism of Tianlu yellow-feathered chicken, and verify the effect of oregano oil reducing abdominal
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fat rate of broiler through production simulation experiment. [Method] In laboratory experiment, twenty-four
65-day-old female Tianlu yellow-feathered chickens were selected. Each chicken was weighed and numbered,
then randomly divided into three groups with eight chickens of each group according to the principle of weight
similarity. Each chicken was fed in single cage. The control group was fed with basal diets (without oregano oil),
while the other two groups were fed with diets containing 100 and 200 mg/kg oregano oil respectively for 30
days after 3 days’ pre-feeding. The chickens were fed by free eating and free drinking. In production simulation
experiment, total 270 65-day-old female Tianlu yellow-feathered chickens were randomly divided into three
groups according to the principle of weight similarity after weighing and numbering, with six replicates in each
group and 15 chickens per replicate. All experiment protocols were the same as laboratory experiment. The
chickens were weighed after the laboratory experiment to calculate production performance. Then the chickens
were slaughtered to collect blood, liver, abdominal fat, breast muscle and leg muscle samples and determine
slaughter performance, serum biochemical indicators and mRNA expression levels of fat metabolism related
genes. After the production simulation experiment, the chickens were weighed and sampled to determine
production and slaughter performances, and verify the results of the laboratory experiment. [Result] In
laboratory experiment, compared with the control, 200 mg/kg oregano oil addition significantly increased Tianlu
yellow-feathered chicken average daily weight gain and breast muscle rate, significantly reduced feed to
gain ratio and abdominal fat deposition, with abdominal fat reduction rate of 23.51%. Adding 200 mg/kg
oregano oil to the diets significantly reduced mRNA expression levels of fat synthesis related genes in liver
of Tianlu yellow-feathered chicken, but had no obvious effect on fat decomposition related genes. The results
of production simulation experiment conformed to those of laboratory experiment, and validated the effect of
oregano oil reducing abdminal fat deposition. Compared with the control group, the abdominal fat reduction rate
reached 20% in 200 mg/kg oregano oil addition group. [ Conclusion] The 200 mg/kg oregano oil addition can
significantly reduce abdominal fat deposition of Tianlu yellow-feathered chicken by reducing the synthesis of

fatty acids in liver.
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Table 1 Target gene PCR primers
LA RIS I 51/(5'—3) Rk C Ji BER/Mbp
Gene Serial number Primer sequence Annealing temperature Product length
LPL XM 015280414.1 F: TTGGTGACCTGCTTATGCTA 57.2 185
R: TGCTGCCTCTTCTCCTTTAC
FAS NM 205155 F: TGCTATGCTTGCCAACAGGA 58.0 137
R: ACTGTCCGTGACGAATTGCT
APOB NM_001044633.1 F: GCCGTTTGACTGGGAGTACA 58.2 126
R: TCTTCCCATTTCCTGGTGCC
ACC NM_205505 F: GCTGG GTTGA GCGAC TAATG A 57.3 171
R: GAAACTGGCAAAGGACTGACG
FAT/CD36 NM_001030731.1 F: TGCAAAGCAGGAGGGTGAAA 60.6 94
R: GGTGCAAAGGCCACAAAGAG
MTP NM_001109784.2 F: GTTCTGAAGGACATGCGTGC 60.6 287
R: CCAGCAAAGGAGTCCAGGTT
A-FABP NM 204290.1 F: GCCTGACAAAATGTGCGACC 59.7 105
R: TTCCTGGTAGCAAACCCCAC
SREBP-1 NM 204126 F: TACCG CTCAT CCATC AACGAC 58.1 92
R: TTCCTCAGGATCGCCGACTT
CPT-1 NM_001012898.1 F: GGAGAACCCAAGTGAAAGTAATGAA 58.9 135
R: GAAACGACATAAAGGCAGAACAGA
ATGL NM 001113291.1 F: CCTTTGGACTCCGCTTGGAA 58.9 242

R: GGACCCAGGAACCTCTTTCG

*2 ZRFREPFEMNRERGE B E

sEAl

Table 2 Effects of oregano oil on production and slaughter performances of Tianlu yellow-feathered chickens in laboratory

experiment
w(A i)/ (mg-kg ™) WIIRIKT /g KRB /g MR LE/% V2R ENDS AL
Oregano oil content Initial weight Final weight ADWG/g ADFlg Feed to gain ratio  Dressed weight
0 990.00£19.40a  1379.29+429.37a  12.97+£0.92a 84.31+2.71a 6.64+0.35a 1 225.00+£26.79a
100 968.33+48.25a  1438.33£57.66a  15.67+0.76ab 96.63+8.53a 6.13+0.33ab 1279.17+62.09a
200 959.17£36.24a  1510.83+58.01a  18.39+2.51b 92.87+5.82a 5.28+0.35b 1 335.83455.12a
wCFEI (mgkg) TR FRFERE  FERR% Faf % RRALE /% WafiRE/%
Oregano oil content  Eviscerated weight Shelf weight Liverindex  Breast muscle rate ~ Leg musclerate ~ Abdominal fat rate
0 840.86+27.60a 949.35¢26.31a  3.39+0.46a 12.62+0.41b 18.04+0.41a 10.55+0.56a
100 883.97+40.90a 999.47+42.62a  3.04+0.12a 13.18+0.50b 18.67+0.55a 9.84+1.01ab
200 932.30£36.99a  1041.57+37.50a  3.31+0.25a 14.73+0.48a 18.85+0.35a 8.07+0.64b

DADWGA -3 B34k, ADFLAT B KRR ; RIS 8EE RF B FH AT 27 25 (P<0.05, £ B E 7 £4H)

1) ADWG indicates average daily weight gain, ADFI indicates average daily feed intake; Different lowercase letters in the same column indicate

significant differences among different treatments (P < 0.05, One way ANOVA)
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Table 3 Effects of oregano oil on water, crude protein and ether extract contents in breast and leg muscles of

Tianlu yellow-feathered chickens W%
Y w2 i)/(mg-kg ™) K5y HEA FeLIE 5

Tissue Oregano oil content Water Crude protein Ether extract
gL 0 71.94+0.32a 25.30+0.24a 0.96£0.07a
Breast muscle 100 71.85+0.21a 25.35+0.20a 0.93+0.13a
200 73.17+1.44a 24.53+1.31a 0.71+£0.04a

JHRAIL 0 73.28+0.27a 22.07£0.10b 3.230.19ab
Leg muscle 100 73.04+0.28a 22.04+0.21b 3.50+0.17a
200 72.81+£0.67a 23.07+0.47a 2.50+0.42b

DARR R R 5 I RE AN FE A TAIN £ F B HEP <005, 2B EF Z5H)
1) Different lowercase letters in the same tissue and column indicate significant differences among different treatments (P < 0.05,
One way ANOVA)
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Fig. 1 Effects of oregano oil on serum biochemical param-

(4C0), I 117 9 3 ik R An o 4 1 il = Tie 4 2 2R eters of Tianlu yellow-feathered chickens
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FAS: JEWTIE & BRSE ], ACC: LTS A FRALBRIER, SREBP-1C: [SIBE T A4 G EREHER, ApoB: BAREF B S, MTP: ek i Hith =BeF 2 &
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FAS: Fatty acid synthase gene, ACC: Acetyl CoA carboxylase gene, SREBP-1C: Sterol-regulatory element binding protein gene, ApoB: Apolipoprotein B
gene, MTP: Microsomal triglyceride transfer protein gene, LPL: Lipoprotein lipase gene, ATGL: Adipose triacyl glyceride lipase gene, CPT-1: Carnitine

palmitoyl transferase gene; Different lowercase letters on the same gene columns in each figure indicate significant differences among different treatments
(P <0.05, One way ANOVA)

2 A EAXRE RO XEE mRNA RIAERIFNT

Fig.2 Effects of oregano oil on mRNA expression levels of liver lipid metabolism genes in Tianlu yellow-feathered chickens
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FABP: Fatty acid-binding protein gene, FAT/CD36: Fatty acid translocase gene, ATGL: Adipose triacyl glyceride lipase gene, LPL: Lipoprotein lipase gene,
CPT-1: Carnitine palmitoyl transferase gene; Different lowercase letters on the same gene columns in each figure indicate significant differences among

different treatments (P < 0.05, One way ANOVA)
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Fig. 3 Effects of oregano oil on mRNA expression levels of abdominal fat lipid metabolism genes in Tianlu yellow-feathered chickens
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Table 4 Effects of oregano oil on production and slaughter performances of Tianlu yellow-feathered chickens in production

simulation experiment

w(ZF 2 W)/ (mg-kg ™)

Oregano oil content

WIsa AT /g
Initial weight

PRENTS
Final weight

0
100
200

1037.95+£2.13a
1 036.25£0.42a
1 043.16£11.44a

1 635.96+6.55a
1 614.16+5.61a
1626.75¢12.32a

w2 i)/ (mg-kg ™)

Oregano oil content

B E/g

Eviscerated weight

LR
Shelf weight

0
100
200

1 073.64+7.54a
1 046.78+12.11a
1 065.50£13.24a

1 169.09+7.09a
1 142.14£11.01a
1 163.50£15.36a

S HE A R g

Live weight AR /g
ADWG/g ADFlg before Dressed weight

slaughtering
19.93+0.21a 94.80+0.64a 1 655.00£6.03a 1 513.18+5.36a
19.26+0.19a 93.75+0.92a 1630.00£8.27b 1 496.43+9.30ab
19.45+0.31a 95.36+1.35a 1618.50£8.75b  1478.00+7.68b
PEURRER%  MalURYe  BNLR% BEE%
Liverindex  Breast muscle rate Leg muscle rate Abdominal fat rate
3.13£0.07a 16.00£0.52ab 19.04+0.44a 9.01£0.29a
3.24£0.12a 16.92+0.39a 18.98+0.32a 8.09+0.37ab
3.10£0.13a 15.49+0.54b 18.73+0.42a 7.21+0.48b

DADWGA &34 A ¥R, ADFLA T B3 KA E; RS 4BERRA NG FEA TN £ FBE(P<0.05, LHEF Z9H)

1) ADWG indicates average daily weight gain, ADFI indicates average daily feed intake; Different lowercase letters in the same column indicate

significant differences among different treatments (P < 0.05, One way ANOVA)
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