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Abstract: The purpose of this study was to analyze the effects of very fast chilling (VFC) on early postmortem lamb meat
quality and myofibrillar protein characteristics, and provide theoretical basis for the development of pre-rigor maintain
quality techniques for fresh meat. The longissimus thoracis et lumborum muscles were collected within 1 h after slaughter,
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which were used as experimental material, the muscles were assigned into three chilling groups respectively: Control group
(the chilling rate was 4.8 °C/h), Chilling 1 group (the chilling rate was 23.0 °C/h), Chilling 2 group (the chilling rate was
25.1 °C/h). Chilling 1 and Chilling 2 groups were both very fast chilling treatment groups. The analysis focused on the
impacts of varying chilling rates on lamb quality and myofibrillar protein characteristics, and the mechanistic basis was
clarified. The results showed that pH, myofibrillar protein (MP) solubility, water retention of MP gel, MP emulsification
activity, MP emulsification stability and ATP content of the samples from the Chilling 1 and Chilling 2 groups were
significantly higher than those from the Control group, but shear force, cooking loss, MP gel hardness and lactic acid
content were significantly lower than Control group (P<0.05). At 24 h postmortem, the MP solubility of Chilling 1 and 2
Groups were 16.13% and 29.84% higher than that of the Control group, respectively, with corresponding 3.02% and 5.93%
improvements in water retention of MP gel. At 72 h postmortem, the emulsifying activity and emulsifying stability of
Chilling 2 group were 51.63 m%g and 41.18%, respectively, both significantly higher than the emulsifying activity
(43.16 m*/g) and emulsifying stability (37.76%) of the Control group (P<0.05). There was no difference in myofibrillar
protein solubility of lamb meat within 72 h postmortem, no difference in MP gel water retention and MP emulsification
activity were observed within 12 h postmortem of Chilling 2 group. This showed VFC treatment maintained the pre-rigor
lamb meat quality to a certain extent. The results of ATP and lactic acid contents in lamb meat showed that the lactic acid
contents in the Chilling 1 and Chilling 2 groups were significantly lower compared to the Control group, while the ATP
content was significantly higher than Control group (P<0.05). The results demonstrated that the Chilling 1 and Chilling 2
groups slowed down the rate of glycolysis, which in turn delayed the decline of pH levels, and this contributed to
maintaining pre-rigor lamb meat quality. These results suggested that VFC treatment could effectively maintain pre-rigor
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lamb meat quality, and the treatment effect with a chilling rate of 25.1 “C/h was more significant.

Key words: lamb meat; very fast chilling; pre-rigor; solubility; gel properties; emulsibility
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Fig.2 Shear force changes in lamb meat treated by different
chilling rates
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Table 1 Color changes in lamb meat treated by different chilling rates
SEJE ] (h)
Ab3g
1 6 12 24 72

pagiicEi:) 33.37+2.39M 34.89+1.96™ 35.52+42.56% 36.64+2.39% 39.68+2.55%

L (G RYBLEAER 33.18+1.47% 31.54+1.56" 32.08+1.62%° 33.34+1.33% 36.60+2.26%
R AL FEZH 2 33.39+1.87 35.3141.64%° 36.65+1.76"" 38.59+3.43% 38.94+3.13%

popilitiil 12.25+1.23% 13.47+1.06*® 12.95+1.27% 13.54+1.19% 13.7740.99*

a (G FRBLEAER 12.7140.88 11.2141.55% 10.19+1.31% 12.45+1.87% 14.58+2.21%
R AL FEZH 2 10.58+1.13% 10.91£1.01%° 13.40+0.79% 12.55+1.42% 12.43+1.22%

popilsticl 8.57+1.14" 9.28+0.93" 10.11£1.414% 11.16+1.34% 11.09+1.06*®

b (G FRBLIEAER 9.01+0.77"° 8.35+1.314° 8.40+1.34% 9.31x1.36™ 10.56+1.39%
R AL FEZH 2 8.39+1.28% 8.75+0.94 9.98+0.814° 10.59:+1.534 11.2541.31%
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Fig.4 Solubility changes in lamb meat treated by different
chilling rates
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Fig.5 Gel water retention changes of lamb meat treated
by different chilling rates
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Fig.7 Gel microstructure changes of lamb meat treated by different chilling rates

TE: BEBRE S TE S AL BT R 5000% L%

7 [ Rl A B A R R TR

F 2 RIRIFER R A R N LA A £

Table 2 Emulsification changes in lamb meat treated by different chilling rates

SEJEIHE (h)

Kb ER
1 6 12 24 72

X A ZH 55.03+1.57% 53.08+2.67* 50.88+1.38 46.29+0.96% 43.16+2.17%

FAERE (mYg) [ATRALBEZH 1 54.7742.33% 53.19+£1.32% 51.41+1.14%° 46.76+1.33 47.8420.775¢
[ TRAL BZH 2 53.82+1.95% 53.15+1.56™ 51.73+2.36™ 49.27+1.99* 51.63+1.83%

X A ZH 45.39+2.25% 43.05+1.55% 39.23+0.99% 36.69+0.86% 37.76+£0.71°

AR E T (%) [ AL BEZH 1 44.42+1.62M 42.98+1.424 39.69+0.635° 38.01+1.04%¢ 38.52+1.415
[ TRALBZH 2 45.16£1.574 43.730.72% 41.61£2.51% 39.11£1.36% 41.18+0.83*

FNREIRALPRZE 2 “F A FLALTE PERFLILERE PR B2 K
T RELH, FTRE S DA DA PR v AN A BREH pH AR,
LB pH G B 3 P AR HL A, FLIBITT A L AT 22, 20T
()15 38058, We BAE i K S i 3R 5o T =,
FUIEBEREY . A atsE R, FLACRRE TR R

FIFLI o7 5 B4, BRI LA /K PRG35
AN, HE B A A R B TEAR GO A0, R
PSR P, TR o sy, AN A
TR E 1 S IBRE, ibA EZ HY E T LSS 57K
g1, IR T E A FUEPE, X SRS R —2.
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Fig.8 Lactate content changes in lamb meat treated by different
chilling rates
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Fig.9 ATP content changes in lamb meat treated by different
chilling rates
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