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A Comparative Study of Meat Quality Traits between Laiwu and DLY Pigs
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Abstract: The aim of this study was to accurately evaluate comprehensive meat quality character-
istics of Chinese Laiwu pigs and western DurocX Landrace X Yorkshire (DLY) three-way crossed
pigs,and to estimate the effects of breed, sex and muscle tissues on meat quality traits. In this
study,a total of 264 Laiwu pigs and 610 DLY pigs with similar slaughter weight were slaughtered
in the same abattoir,and were then phenotyped for different meat quality traits including loin eye
area(LEA),pH,meat color,intramuscular fat content (IMF) content, marbling, moisture content
and drip loss. The data showed that the coefficients of variation in IMF content and drip loss with-
in either breed were above 30% ,implying that the two characteristics could be improved to some
extent by within-bred selection. Except LEA, Laiwu had better meat quality characteristics than

that of DLY (P<C0.01),especially with regard to IMF and drip loss. The average IMF of Laiwu
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was 6-fold higher than that of DY ,and the average drip loss of Laiwu was only one-third of that

of DLY. It suggested that introducing desirable genes from Laiwu into commercial pigs might

greatly improve the meat quality of them. Compared to sows,castrated boars had higher IMF con-

tent (P<C0.05). Sex had no significant effect on the other traits (P>>0. 05). Longissimus muscle

(LM) showed higher marbling score and lower ultimate pH than semimembranosus muscle

(SMD). In addition, IMF was positively correlated with ultimate pH (P<C0. 05) and negatively as-

sociated with drip loss (P<C0. 05). In conclusion, the results of this study contributes to the fur-

ther understanding of meat quality characteristics of Laiwu and DLY,and can be used as an im-

portant reference for future breeding programs for enhancing meat quality of these breeds.
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Table 1 Distribution of meat quality traits in Laiwu and DLY populations

i oo PEAR MR CFIME b NE /M e ARRE/
Breed Trait N Mean Maximum Minimum S. D. C.V
IRl LM
MRWLE AL/ cm® LEA 255 30. 230 47. 280 19. 160 5. 407 17.89
45 min pH pHis min 264 6.681 7.270 6.110 0.202 3.02
24 h pH pHuy 264 5.781 6. 745 5.110 0. 335 5. 80
A W BE 4> Color score 264 3.415 5. 000 2.000 0.493 14.43
47 Minolta a” 264 5. 605 11.770 0.190 1.752 31. 26
# BF Minolta b* 264 7.737 13. 280 3. 180 2.070 26.76
22 Minolta L* 264 48.210 60. 890 38. 690 1. 460 9.25
WL G W5 & i/ % IMF 256 10.599 17.967 2. 339 3.508 33.10
e g F B A 20 Marbling 264 7.366 12.000 2. 000 2.952 40. 08
%% JK /3% & Moisture content 260 0. 667 0.828 0.434 0. 059 8.84
Laiwu Wik 4% Drip loss 264 0.948 3.939 0.096 0.710 74.92
R SM
45 min pH pHys min 264 6. 682 7.090 6.075 0.197 2.95
24 hpH pH., 264 6.043 6.795 5. 280 0. 335 5.54
P W4 Color score 264 4.989 6. 000 3. 000 0. 602 12.08
47 Minolta a” 264 7.036 10. 900 3. 830 1.383 19. 66
# & Minolta b 264 4. 540 13.070 -0. 250 2. 391 52. 67
Z% ¥ Minolta L” 264 36.960 49. 250 30. 310 2.766 7.48
KHLA 4 Marbling 264 2. 544 5. 000 1. 500 0.616 24. 21
K35 2% Drip loss 264 0.795 3. 895 0.131 0. 470 59. 20
AR AL LM
MRWLIE AL/ cm® LEA 598  64.870 91. 210 37.500 8.143 12.55
24 hpH {§ pH., 580 5.502 6.425 5. 040 0.251 4.57
A {5 3 W B 53 Color score 584 3.051 4.500 1. 000 0.513 16. 82
K 41 i Minolta a” 584 1.513 6. 620 —1.450 1. 110 73.37
AW # B Minolta b 584 5.683 9.210 1. 380 1.471 25. 88
DLY Z B Minolta L* 584  47.030 58. 520 34. 580 3.311 7.04
WL W5 & i/ % IMF 610 1.737 4. 000 0.610 0.556 32. 00
KILAH L Marbling 610 2.725 5. 500 1. 500 0.641 23.52
7K 4y & F Moisture content 610 0.747 0.777 0.719 0. 007 0.95
i 7K 145 Drip loss 583 3.351 9.520 0. 150 2.095 62. 50
F2 BmEITARERARID
Table 2 Effect of breeds on meat quality traits
PR Trait JEIEHE LW K K438 DLY I #F K Significance
AR LT AL/ em® LEA 30. 2345, 41 64.87+8. 14 x % x
24 h pH pH., 5.7840. 34 5.5040. 25 % % %
A {5 3 W43 Color score 3.4240.49 3.0540.51 % % %
4T & Minolta a”* 5.61+1.75 1.514+1.11 * % %
W F Minolta b” 7.74+£2.07 5.68+1.47 * % %
Z% ¥ Minolta L* 48.2144. 46 47.034+3. 31 x % %
WL G W5 & 5/ %6 IMF 10. 603,51 1.740.56 % % %
KILA L Marbling 7.37%2.95 2.7310. 64 * % %
JK 434 & Moisture content 0.67=+0.06 0.75+0.01 * % %
i K145 Drip loss 0.95+0.71 3.35+2.09 X % %

ns. NEFE; % . P<<0.05; * %, P<C0.01; % % =

. P<<0.001, T

ns. Non-significant; * . P<(0.05; * %, P<{0.01; * % %, P<{0.001. The same as below
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Table 3 Effect of genders on meat quality traits

fhFh Breed AR Trait [ /s 3% Castrated boar L3 Sow i & /K Significance
AL LM
AR AL AL/ em® LEA 30. 149+5. 274 30. 41145, 697 ns
45 min pH pHy; nin 6.67640.196 6.69140.213 ns
24 h pH pH,,y 5.79640. 338 5.73340. 344 ns
A {5 W BE > Color score 3.42940. 485 3.388+0.510 ns
#[ ¥ Minolta a* 5.66741.766 5.48341.729 ns
#; ff Minolta b 7.70442.114 7.80141. 992 ns
5% FF Minolta L* 48. 41144, 679 47.8143. 989 ns
WLV RE i & i/ %0 IMF 10. 95343, 304 9.934+3.794 x
. KA 40 Marbling 7.55742. 870 6.98943.090 ns
ﬂé?ﬁ% JK 42 & Moisture content 0.66440.058 0.67440.060 ns
Latwu K2 Drip loss 0.9140. 684 1.022+0. 758 ns
HENL SM
45 min pH pHys min 6.68540.201 6.67540.191 ns
24 h pH pH,,, 6.0724-0. 328 5. 98740, 342 ns
A, W43 Color score 5.01140.611 4. 94440, 586 ns
Z1J% Minolta a* 6.966+1.331 7.17241.479 ns
# J# Minolta b’ 4.26042. 261 5.09142. 554 x
2 Minolta L° 36. 91342, 849 37.046£2. 607 ns
KH A4 Marbling 2.51440.612 2.60140. 622 ns
K& Drip loss 0.80340. 443 0.779+0.523 ns
RAL LM
AR LI AL/ cm® LEA 63.886+£8. 061 65.877+8.116 x %
24 h pH pH,,, 5.51940. 246 5.48440. 256 ns
A {5 WM BE 3 Color score 3.061£0.496 3.04240. 531 ns
HEX 41 ff Minolta a” 1.4741. 104 1.557+1.116 ns
AT K W J# Minolta b” 5.71541. 406 5.64941.537 ns
DLY 5% FF Minolta L* 46.98743. 234 47.07443. 393 ns
WLV RE B & i/ %0 IMF 1.940.558 1.57440. 504 x % %
K HA 40 Marbling 2.851+0. 669 2.599+0. 586 * % %
7K 434 i Moisture content 0.74740.007 0.74740.007 ns
K #1298 Drip loss 3.272+2.117 3.432+2.072 ns
x4 NAEALAHRHZW
Table 4 Effect of tissues on meat quality traits
PEAR Trait IRAL LM KL SM .3 KF Significance
45 min pH pHs min 6.681£0.202 6.68240.197 ns
24 h pH pHy,y 5.78140. 335 6.04340. 335 x % x
A {8 FE W PFE4 Color score 3.4154+0. 493 4.989+0. 602 * % %
1. Bf Minolta a” 5.605+1. 752 7.036+1. 383 x % x
# Bf Minolta b* 7.73742.070 4.54042, 391 x % x
Z%FF Minolta L~ 48. 2144, 460 36. 962,766 x % %
KA L Marbling 7.36642.952 2.54440. 616 x % x
K5 Drip loss 0.948+0.710 0.79540.470 x %
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Table 5 The correlation coefficients of IMF,drip loss and other meat quality traits in LM

il T ETN 5 IMF /4856 R 3 55K B 2R R AE 56 R AR
Breed Trait Correlation with IMF Correlation with drip loss
AL AL LEA —0.362% " 0.189" "
45 min pH pHis min 0.127" —0.2727 "~
24 h pH pH,,, 0.226" " —0.367" "
P EW S Color score —0.184"" —0.209" "
41 fF Minolta a” 0.541" " —0.182""
?iff # ¥ Minolta b 0.381""" —0.192""
2B Minolta L~ 0.554" " —0.007ns
WL g IMF 1.000" "~ —0.271" "~
KA L Marbling 0.706" " " —0.261"""
7K 43 Moisture content —0.796" " " 0.261" "~
i K35 2% Drip loss —0.271" " 1.000"*~
HE LI AL LEA —0.140" "~ 0.143" "~
24 h pH pH,,, 0.089" —0.695" "
A8 F W4 Color score —0.017ns —0.619" "~
41 Minolta a” 0.098" 0.453""
HRR # B Minolta b 0.194" "~ 0.554"
DLY 25 Minolta L~ 0.129" " 0.646" "
WL g I IMF 1.000" " —0.079ns
KP4 Marbling 0.545" "~ —0.236" "
JK 4y & & Moisture content —0.541" " —0. 041ns
ik 512k Drip loss —0.079ns 1.000"*~
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