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Table 1  Effect of transport duration on blood biochemical parameters of pigs

Eize 7 e g EHi 3 h 4 6 h EHi9oh

Index Before transportation 3 h transportation 6 h transportation 9 h transportation
BN ARG ALT/A(ULT) 47.17+8.22° 45.50+8.95 ¢ 62.92+13.24° 83.71+19.25°
DR REGE AST (UL 32.58+13.46 " 51.17417.55° 85.42438.27 ° 167.63+114.31°
B LRSI ALP /(UL (0.13£0.04)x10** (0.18+0.04)x10** (0.16£0.02)x10** (0.20£0.19)x10**

RS P CR/(U-L™) (1.50£1.27)x10°" (5.07+2.72)x10°° (8.73+8.85)x10°® (22.40+28.83)x10°*

FLER MBS PE LDH /(UL (0.47+0.10)x10°° (1.05£0.33)x10°° (0.81£0.27)x10*° (1.92+1.32)x10°*
BB COR/(mmol-L™) 0.12+0.11° 0.18+0.08 ° 0.19+£0.05° 0.38+0.16 *

T B dom PSR, FATRREA R PR RN R, P<0.05. I8N 20C .

Note: Each value is the meanz+ standard errors. Values in the same row with different letters are significantly different(P<0.05). Transport temperature is 20°C.
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Table 2 Effect of transport duration on pork quality

b 18413 h 124 6h 18419 h
Index 3 h transportation 6 h transportation 9 h transportation
S2J5 45 min b . a
) 6.7+£0.2 6.4+0.3 6.2+0.3
pH 'ﬂﬁ pH45min
¥J5 24 b 5701 56201 57£02°
pH { pHaap
1Y . .
HARE % 3.0£0.0°¢ 3.6£0.5" 4.6£0.8°

Pork color grade of Japan

e BRI AR, FATARR PR ORE R B, P<0.05.
B HkLE A 20°C,

Note: Each value is mean= standard errors. Values in the same row with
different letters are significantly different (P<0.05). Transport temperature is 20°C.
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Table 3  Effect of transport temperature on blood biochemical parameters of pigs

~10~0Cizk
Transport temperature
at—10-0C

fahs
Index

0~10°Cizki
Transport temperature
at 0-10C

10~20°Ciz4i
Transport temperature
at 10-20°C

20~30°CizHi
Transport temperature
at 20-30°C

BN ERASTE ALT/(U-L™) 81.00£11.35°
REELGE S AST /(UL
TRPERE SRS 7 ALP /(U-L)
RS CR/(U-L™)
FURE R A BEEPE LDH /(UL
BRI COR/(mmol-L™)

0.48+0.20°
(0.17+0.06)x10°®
(32.87+12.23)x10°®
(3.67£1.48)x10°°
0.48+0.12°

79.91+27.39
0.61+£0.53°
(0.18+0.04)x10°®
(11.98+11.01)x10**
(2.21£0.97)x10**
0.31£0.10°

70.21+19.84° 63.83+21.64°

0.17£0.11° 0.2040.09 *
(0.15+0.04)x10** (0.14+0.03)x10**
(16.25+13.34)x10** (17.64+13.18)x10**
(1.69£1.13)x10°* (2.06£1.13)x10*

0.31+0.14* 0.21£0.11*

T BRI F I AREE, A ATAREA R T RROR ER W, P<0.05. s 3h.

Note: Each value is the mean+ standard errors. Values in the same row with different letters are significantly different(P<0.05). Transport time is 3h.
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SRR A T B R AR . —10~0°C Al 20~30°C 4 /F
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Table 4 Effect of transport temperature on pork quality

sk —10~0°CiZ i 0~10Cizkn 10~20°Cizkn 20~30°Ciz i
I:d:;( Transport temperature Transport temperature Transport temperature Transport temperature
at—10-0C at 0-10C at 10-20°C at 20-30°C
S5 45minpH 5 pHasmin 6.3+0.2° 6.3+0.3 " 6.4+0.2° 6.3+0.2°
¥ J5 24hpH {H pHam 6.3+0.2° 5.8+0.3° 5.6+0.2° 6.540.1"°
HAA €532 3.440.7 * 3.3+0.4° 3.8+0.7 * 3.440.7°

Pork color grade of Japan

Ee BRI PR AR, R ATAREAR T EERORZE R B3, P<0.05. 8% 14 3h,

Note: Each value is the mean =+ standard errors. Values in the same row with different letters are significantly different (P<0.05). Transport time is 3h.
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Effects of transportation time and temperature on
pig stresses and pork quality

Tian Hanyou, Zou Hao, Liu Fei, Wang Hui, Li Jiapeng, Chen Wenhua, Qiao Xiaoling™
(1. China Meat Research Center, Beijing 100068, China; 2. Beijing Key Laboratory of Meat Processing Technology, Beijing 100068, China;
3. Beijing Academy of Food Sciences, Beijing 100068, China)

Abstract: Because of the pig stress, 20 000 tons of PSE (pale soft exudative) and DFD (dark firm dry) meat were engendered
in Beijing every year. Transportation time and temperature were studied, since other factors which caused pig stress made no
difference in Beijing. In order to investigate the effects of different transportation time (0, 3, 6, 9 h) and temperature (-10-0°C,
0-10°C, 10-20°C, 20-30°C) on pig stress and pork quality, a total of 84 Duroc x Landrace Large x White barrows were
transported to the same abattoir, and the barrows had been raised up to (104+4) kg by the same person. The transportation
speed was 60—70 km/h and the transportation density was 2.2 pigs per square meter. The pigs were transported without stops.
During loading and unloading, in the farm and at the abattoir the pigs were gently handled, and no whips and electric prods
were used. No food was available while the water was continually available during the transportation. The pigs were stunned
electrically with 125 V on head and 75 V on heart. The blood constituents were used as the indicators of pig stress, and the
pork quality traits including the pH values 45 min and 24 h after slaughter and the pork color grade were measured in this
study. The results showed that the alanine aminotransferase (ALT) in blood plasma after 6 h transportation increased
significantly (P<0.05) compared to that after zero and 3 h transportation, which meant the pigs presented stress reaction after
6 h transportation, and the ALT, aspartate transaminase (AST), lactate dehydrogenase (LDH), cortisol (COR) after 9 h
transportation increased significantly (P<0.05) compared to those after zero, 3 and 6 h transportation, which meant the stress
was significantly stronger after 9 h transportation. The pork pH values 45 min after slaughter through 6 and 9 h transportation
were significantly lower than those after 3 h transportation (P<0.05). In the same time, the pork color grades (above 4) were
significantly higher than those after 3 h transportation (P<0.05) which caused the pork quality to decrease. Pigs presented
stress reaction when they were transported at the temperature of under 10°C since the AST and alkaline phosphatase (ALP)
increased significantly (P<0.05), and the stress was significantly stronger when they were transported at the temperature of
under 0°C since the creatine kinase (CK), LDH and COR increased significantly (P<0.05) compared to the other conditions.
The pork pH values 24 h after slaughter at the transportation temperature of -10—0°C and 20—-30°C were significantly higher
(P<0.05) than those at 0—10°C and 10—20°C which caused the pork quality to decrease. The research identified that the pigs in
Beijing should be transported within 6 h and at 10—20°C in order to reduce the impact of stress and improve pork quality.

Key words: meats; quality control; stresses; transportation time; transportation temperature; pig; blood parameters
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