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Table 1

Comparison of phenotypic characters between fat and lean line broilers (n=70) g

i H Items

ElE & Fat line

fEJ§ & Lean line

1% # Body weight
J& K Dressing weight
&R E Abdominal fat weight

1 593.82+25.09
1 465.07+23.15
90.63+1.90"

1 581.99+24.24
1 418.65+22.37
11.29+1.83"

FIATECHE TS AR AS Rl R B bR 3R 22 H il .38 (P<0.01) , ANRl/ING FhERR 25 5 B3 (P<0.05) , MR 7Bk o7 8k 3%

IRERANEE(P>0.05),

In the same row, values with different capital letter superscripts mean extremely significant difference ( P<0.01), and with

different small letter superscripts mean significant difference ( P<0.05) , while with the same or no letter superscripts mean no sig-

nificant difference ( P>0.05).

22 BJREZRABANRYEEKRLER

H 2 2 AT, BRI AILIN 5, =50 3R R XS LA Y
FRAI I KR 2 o B TR R A
XM (P<0.05 8, P<0.01), 1 LA &Y A 05 5 {H
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0.058% P<0.01) ; BB WL 5 , =5 B8 5 WG LA Y
pH,, , R K 78 1 T BT U A% 2 TR
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(45 min) F1# B4 (45 min Al 24 h) pH,, . FI%k
7K el 2 B I TR &R XY (P<0.05 B P<
0.01),

2.3 B.REZRABAALFERIER

M 2% 3 1l 1, = R R AR M JUL AR LA 7K 4y
FUHHAR 1 T o 2 el e TR R R
(P<0.05 3% P<0.01) , MALAR 7 & 5t i i 28 TIK
g &2 AR (P<0.01)
24 SREZABAAALZHEMLEE

HH 2% 4 ] A1, 1 R & PR i JUL A LT 4 B A2
WEBTIRIERNA (P<0.05) , i ILLTF 4k 55 F %
FAE (P>0.05) ;5 A5 5 WG R IIL Y IILET 4t 2%
FER S 2 = TR R XS (P<0.01) , T WLEF 4k B
BEFSARE(P>0.05), & ARIERFXGHILA
HAEY 7 LA 1,
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Table 2 Comparison of muscle physical properties between fat and lean line broilers (n="70)

i H L Pectoral muscle HR L Leg muscle
Items B ME % Fat line fKIE & Lean line E I8 & Fat line LB & Lean line
— 45 min 38.32+0.24° 39.08+0.23" 40.24+0.27° 41.19+0.25°
e 24 h 41.98+0.28 42.65+0.27 41.37+0.27 42.03+0.25
45 min 3.79+0.14 3.58+0.13 7.62+0.25 8.13+0.24
a0 a”
24 h 4.46+0.14 4.11+0.14 8.38+0.25 8.58+0.24
. 45 min 4.63+0.11° 5.70+0.11* 5.22+0.12" 6.86+0.12*
EE b B A B A
24 h 6.29+0.15 7.51+0.14 6.06+0.13 7.68+0.12
H 45 min 6.17+0.03 6.18+0.02 6.33+0.02° 6.48+0.02"
P 24 h 5.82+0.02"° 5.92+0.02* 6.63+0.02" 6.35+0.02"°
7k Drip loss/% 2.83+0.09% 2.33+0.08" 3.86+0.13% 2.73+0.13"°
7K # Moisture loss rate/% 14.12+0.64° 18.90+0.60" 12.38+0.48" 14.14+0.46"
ZEER Cooking loss/ % 19.37+0.47° 17.73+0.44° 22.42+0.45" 15.77+0.43"
354J] /) Shearing force/N 21.25+1.00° 33.25+0.90* 17.61+0.56* 15.49+0.53"

[EATEE W] — LA UE AR A R RS S 83078 28 e il 35 (P<0.01) , A RIVING FEBEFRIR 28 573 W3 (P<0.05) |, #H [7] 57 B 5§

TTFHFRERARZE (P>0.05) , FEF,

In the same row, values of same muscle with different capital letter superscripts mean extremely significant difference ( P<

0.01) , and with different small letter superscripts mean significant difference ( P<0.05) , while with the same or no letter super-

scripts mean no significant difference ( P>0.05). The same as below.

®3 BURERABIALEEKE LR

Table 3 Comparison of muscle chemical properties between fat and lean line broilers (n="70) %
i H gL Pectoral muscle AL Leg muscle
Items EJ8 & Fat line fKIE & Lean line EJ8 & Fat line fIGAE & Lean line
7K4¥ Moisture 72.18+0.09" 71.77+0.08" 73.00+0.17" 72.52+0.16"
HFLE 7 Ether extract 3.83+0.22° 6.13+0.20% 16.18+0.38" 17.55+0.36*
ML M BT Crude protein 89.37+0.21* 86.26+0.19"° 78.59+0.35" 77.34%0.34°

*4 B.RERZABINAARFHENLLE

Table 4 Comparison of muscle histology characteristics between fat and lean line broilers
il Pectoral muscle iR AL Leg muscle
WH
Ttems SIS (9i=ES i i & i &
Fat line( n=27) Lean line(n=33) Fat line(n=20) Lean line(n=21)

%
Hﬂ}’ﬁ@ . 49.85+0.96" 46.92+0.87" 41.27£1.30 44.651.25
Muscle fiber diameter/ wm
WLEF 4% 2

) 425.27+16.14
Muscle fiber density/ ( #2/mm*)

469.93+14.88 652.34+34.63" 517.59+31.93"

2.5 5. KSR AR KK R B

HI3 5 Al A1, Wi LI 55, w5 A5 A& Y XS AL o
IR SRR R RN &R R TR AR 2R
i O TR R A (P<0.05 2 P<

0.01) , Mz & | i IR TIIE RN (P<
0.01) ; =i A5 78 PR RG JUIL 1A o i i ok 20 i 1R | 0 75 2
BB AR S B ENNEE R TIRIERA
X (P<0.05 8¢ P<0.01) . BRERWLF , m i R RIS
WU o5 20 R | 22 2 1R T 2 R TN &R | 49 R
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SILERR SR AR R A AR o B B (P<0.05 5% P<0.01) ; =5 BE 28 P AL DA e ik 4
B E TR R AN (P<0.05 B P<0.01) , M EE R OHRERMEBERRSTES S TRIER
PR 2 S0 R 2 o f 35 ol B B K TR IR R A A RS R faA (H 22 55K B3 (P>0.05)

E F G H

AMRNE R A KSR B ARNE R AXGHIAL; C AR R BEXGRR L D NS R BEASHINL; E = I8 R A X R, F L8 i R A%
WL ;G = B R BEXG BRI H 5 g 3R RS L,
A: lean cocks leg muscle; B: lean cocks pectoral muscle; C: lean hens leg muscle; D lean hens pectoral muscle; E. fat

cocks leg muscle; F: fat cocks pectoral muscle; G: fat hens leg muscle; H: fat hens pectoral muscle.

1 SJRERAGAIAHERKEY LR

Fig.1 Comparison of frozen slice in muscle tissue between fat and lean line broilers (20x)

x5 BRERAABIATSERSENILR

Table 5 Comparison of amino acid contents in muscle between fat and lean line broilers (n=10) %
Wi H g )L Pectoral muscle iR Leg muscle
Items B8 % Fat line {JI§ & Lean line =g % Fat line {iKJJE & Lean line
RE&HMR Asp’ 8.03+0.21* 7.07+0.21° 6.91+0.10 6.64+0.10
IEMR Thr** 4.05£0.10* 3.53£0.10" 3.58+0.05" 3.36+0.05"
25 2 Ser” 3.61+0.09% 3.12+0.09° 3.27+0.05 3.08+0.05"
AR Gl 13.48+0.38 12.55+0.38 12.60+0.22 12.49+0.22
H&R Gly* 3.48x0.09 3.31£0.09 3.60+0.05 3.41+0.05"
W& Ala” 4.66+0.12° 4.18+0.12° 4.05£0.06 3.85+0.06"
R Cys 1.24+0.03 1.25£0.03 1.34£0.05 1.230.05
HERR Val” 4.030.09* 3.63+0.09" 3.64£0.07° 3.37£0.07°
EHE MR Met” 1.68+0.06 1.62+0.06 1.35£0.07° 1.62+0.07"
AR Nle” 4.24£0.10* 3.61x0.10" 3.550.05" 3.3820.05"
TLER Leu” 7.38+0.18" 6.39+0.19® 6.37+0.09* 6.05£0.09"
fi% 2R Tyr 2.65+0.09" 1.99+0.09" 2.01+0.07 1.85£0.07
KINEMR Phe” 4.82+0.16" 3.33+0.16° 3.69+0.06 3.56=0.06
2R Lys ™ 7.85+0.19* 6.82+0.19" 6.91+0.11° 6.53+0.11°
1R His”™ 1.38+0.14" 2.45+0.14% 1.51+0.09" 1.96+0.09*
WA Arg” 5.63+0.15" 4.95+0.15" 5.04+0.07* 4.78+0.07°
4R Pro* 2.64%0.07 2.68+0.07 2.84%0.07 2.71%0.07

?1994-2017 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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GRS
| )l Pectoral muscle JRAL Leg muscle
Items B8 % Fat line {JI§ & Lean line =g % Fat line {KJJE & Lean line
TR EER EAA 41.06+1.00" 36.32+1.00° 35.63+0.54 34.61+0.54
Bt EE R LR SAA 39.96+1.04" 36.45+1.04° 36.86+0.56 35.55+0.56
BEERR TAA 80.88+2.03* 72.50+2.03" 72.26+1.08 69.89+1.08

RN BILIR , #3270 Al EE IR IR

# mean essential amino acids, and # mean sweet amino acids.

H12E 6 AT, = ARG 2R ARG LA Hh A
20 Fi i 7 R, FL A AR RTAS R O Rl , AS 1 A0 s R
11 i 107 1R 2 e A A R A Yl IR T s 1% i
PR FNG 3 R 5 il A 10 2 2L B, e v e 75 i I iR 2
R 1) IV 340 R A IV PR B

SEH LI, = B 2R S LA A 1 —
PR s T T e S R 7 A e 3 v T KR R A
X5 (P<0.01) , 1L ik— R SR OV FRRR | —
FRR—FIR, R R RS R
O o AR TR R XY (P<0.05 B P<0.01) ;
T I 25 AR LA BN AR R g s TR A W

THRNE R AR (P<0.01) , 1 22 AN 4R F0 5 15 2 F15
R TR 5 A i 2 IR TR R R XS (P<0.01)
SEBRAILIT 5, = B8 2R A LA b DU e — I 1R L b
TR s e s TR RS TR 7 s A 2 35 v TR R A
X (P<0.01) , 1 -EWRER - Ek— R A5 R
TR P RRER ik — R b — ik R
Bk IR L B R E IR TR R XY
(P<0.05 5 P<0.01) ; = 5 25 ARG UL IA) o4 F A 07
T TN TR Bl 17 2 % W 35 8 TR R ALY
(P<0.01) , Tl Z2ANHELFN A 15 R A1 FI IR I 12 R %
TR W R A i IR TR R XS (P<0.01)

®6 SRERABIATENRSENILER

Table 6 Comparison of fatty acid contents in muscle between fat and lean line broilers %

J Il Pectoral muscle

JEHL Leg muscle

5 H —
Items S
Fat line (n=23)

+ PUBRER Myristic acid (C14:0) 0.60+0.02
PR _ 0.2420.01*
Mpyristoleic acid (C14:1)

ThgR 0.16+£0.01

Pentadecanoic acid (C15:0)

k2 Palmitic acid (C16:0) 26.64+0.33%

ERERTINT N
Palmitoleic acid (C16:1) 0.150.28

e 0.1420.01

Heptadecanoic acid (C17:0)

Femoamm 0.130.02"
Cis-10-heptadecanoic acid (C17:1)

i fIEI2 Stearic acid (C18:0) 7.34+0.27

& Oleic acid (C18:1¢) 36.60+0.63

VIR Linolelaidic acid ( C18:2¢) 17.53+0.38"°
A6 Arachidic acid (C20:0) 0.08+0.00

WP PRER Linolenic acid (C18:3n6) 0.17+0.01°
—THR—RR 0.31£0.01"

Cis-11-eicosadienoic acid (C20:1)

ENIEES [ [YEES
Lean line (n=23) Fat line (n=23)  Lean line (n=25)
0.61+0.02 0.57+0.02 0.59+0.02
0.15+0.01° 0.21%0.01% 0.12+0.01°
0.14+0.01 0.09+0.00 0.10+0.00
25.33+0.31° 26.24+0.25* 24.03+0.24"°
3.85+0.27° 7.30+0.17% 4.02+0.17°
0.15+0.01 0.09+0.00" 0.13+0.00*
0.21+0.02% 0.17+0.01° 0.28+0.01*
7.19+0.26 6.01+0.15" 6.45+0.14"
35.09+0.62 39.10+0.44* 36.29+0.43"°
23.80+0.37* 18.26+0.31"° 25.05+0.30*
0.08+0.00 0.07+0.01 0.08+0.01
0.25+0.01% 0.16+0.01° 0.24+0.01*
0.33+0.01° 0.25+0.02° 0.33+0.02°
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5K 6
JfgJJL Pectoral muscle JRAL Leg muscle
miH
Ttems S [RIEES S [NIEES
Fat line (n=23) Lean line (n=23) Fat line (n=23)  Lean line (n=25)
A —RR b a B A
Henicosanoic acid (C21:0) 0.60+0.02 0.68+0.02 0.60+0.01 0.77+0.01
:+ﬁ&:ﬁ%@§ B A B A
Cis-11. 14-cicosadienoic acid ( C20:2) 0.18+0.01 0.26+0.01 0.14+0.01 0.21+0.01
B Y /7317
.07+0.01 .05+0.01 .02+0. .03+0.
Behenic acid (C22:0) 0.07+0.0 0.05+0.0 0.02+0.00 0.03+0.00
R =R
Cis-8,11,14-eicosadienoic acid 0.48+0.05 0.40+0.05 0.25+0.02 0.27+0.02
(C20:3n6)
B /31
1.43+0.20 1.58+0.20 0.65+0.07 0.74+0.07

Tricosanoic acid ( C23:0)
TR R R
Cis-5,8,11,14,17-eicosadienoic 0.06+0.01 0.05+0.01 0.02+0.00 0.02+0.00
acid (C20:5n3)
T TR NIR TR
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Comparison of Meat Quality Between Fat and Lean Line Broilers

AN Rongrong LENG Li GONG Pengfei WANG Lijian LI Hui® WANG Yuxiang”~
( Key Laboratory of Chicken Genetics and Breeding of Ministry of Agriculture, Key Laboratory of Animal Genetics
Breeding and Reproduction of Education Department of Heilongjiang Province, College of Animal
Science and Technology, Northeast Agricultural University, Harbin 150030, China)

Abstract; The aim of the present study was to compare and analyze the meat quality differences between fat
and lean line broilers. The 20" generation fat and lean line broilers breeded by Northeast Agricultural University
were used, and physical properties, chemical properties, histological characteristics and flavoring substances in
muscle were assayed by routine meat quality assessment methods and the differences of these properties between
two line were compared. The results showed as follows: 1) about physical properties, the cooking loss and
drip loss of pectoral muscle of fat line broilers were significantly higher than those of lean line broilers ( P<0.05
or P<0.01), but the meat color values of brightness (45 min) and yellowness (45 min and 24 h), pH,,,,
moisture loss rate and shearing force of pectoral muscle were significantly lower than those of lean line broilers
(P<0.05 or P<0.01) ; and pH,,,, drip loss, cooking loss and shearing force of leg muscle of fat line broilers
were significantly higher than those of lean line broilers ( P<0.01), but the meat color values of brightness
(45 min) and yellowness (45 min and 24 h) , pH
lower than those of lean line broilers ( P<0.05 or P<0.01). 2) About chemical properties, the contents of

45 min and moisture loss rate of leg muscle were significantly
moisture and crude protein of leg and pectoral muscles of the fat line broilers were significantly higher than
those of the lean line broilers ( P<0.05 or P<0.01) , whereas the content of ether extract was significantly low-
er than that of the lean line broilers ( P<0.01). 3) About histological characteristics, muscle fiber diameter of
pectoral muscle of the fat line broilers was significantly higher than that of the lean line broilers ( P<0.05) , and
muscle fiber density of leg muscle was significantly higher than that of the lean line broilers ( P<0.01). 4)
About flavoring substances, the contents of sweet flavor amino acids, essential amino acids, and total amino
acid of pectoral muscle of fat line broilers were significantly higher than those of the lean line broilers ( P<0.05
or P<0.01), and the contents of polyunsaturated fatty acids and essential fatty acids of pectoral and leg muscles
of fat line broilers were significantly lower than those of the lean line broilers ( P<0.01). In general, there are
significant differences in physicochemical properties, histological characteristics and flavoring substances be-
tween fat and lean line broilers, indicating that long term divergent selection for abdominal fat traits has a cer-
tain degree effects on the meat quality of broilers. [ Chinese Journal of Animal Nutrition, 2017, 29(8) .2977-
2987 |

Key words: fat and lean line broilers; meat quality; histological characteristics; flavoring substances
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