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Effect of Ultra-fast Chilling on the Expression of Glycolytic Enzymes in Fresh Mutton
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Abstract: The pH value, glucose content, glycolytic potential, and expression levels of five glycolytic enzymes in lamb
longissimus dorsi muscle at different time after slaughter were compared and analyzed, which treated at different cooling
rates and stored at different temperatures. The impact of two steps in the process of ultra-fast chilling on the expression levels
of glycolytic enzymes was determined. The regulatory mechanism of ultra-fast chilling on the glycolytic rate was elucidated
from the perspective of protein expression. The results showed that ultra-fast chilling treatment significantly delayed
the decrease of pH and the increase of glycolytic rate, promoted the expression levels of aldolase (ALDOA), glycogen
phosphorylase (PYGM), and triosephosphate isomerase (TPI1), and inhibited the expression levels of phosphofructokinase
(PFKM) and phosphoglycerate kinase (PGK). After cooling treatment, refrigeration and controlled freezing-point storage
delayed glycolysis by inhibiting the expression level of PGK, without altering the effect of ultra-fast chilling. The expression
level of PFKM was positively correlated with the rate of glycolysis at different temperatures. It was found that different
glycolytic enzymes had different responses to temperature changes. Ultra-fast chilling affected energy supply and demand
by changing the expression of enzymes involved in glycolysis. The high expression level of PFKM was associated with fast
glycolysis. PFKM can be regarded as a key enzyme in the ultra-fast chilling process.
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Fig.1  Changes in pH, glucose content and glycolytic potential in meat with

different chilling rates at different times postmortem
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Fig.2  Changes in the expression of ALDOA, PFKM, PGK, PYGM and
TPI1 in meat with different chilling rates at different times postmortem
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Fig. 5 Changes in expression of ALDOA, PFKM, PGK, PYGM and

TPI1 in meat during postmortem storage at different temperatures

H—1.5 CIpkAH L, 4 CH—4 CI L P
PYGMER L B, X ARt T4k R A8 R & =
ko —4 T4 5 E FIPFKMAIPGK K A &t iE
T b R R A R DY B R I PFRKM R IA & fE Bl
ATPIIA FG,  HLAK A PR D AT P K AR 5 3800 0 25 0 8 1 Uik
A, Fb—4 CIHpHE FRRERE. B2, S
[F) B8 5 o 3 A B S, A ) T R i 5 ) T A il R A
IR AFEZE SR . — 1.5 CICRI4 C e i %o i 1 it iy
FOR B BRI AR R, AN S50 A U T 250 W I A T Rk
EHREER, Y@ HPGK 1A & 1E 2 P B 7,
M —4 ClpiE i FAPGK IR IE B HE 1 A i i i
(E6) . dit AR IE SRR L E SR, @
R VA ) e B LA BT IR AR AR IR R A P S e, PR
AEFEJE4 “CHI— 1.5 “CIEBRAN AU Fof i Ak FER T M T A 1 E 2%
TER, HFRIR A o B AA ) S LR A AT

i

Lryom |

20 - 1- AR HIEIE
74 e -6 DR

FpE-6-BE R
PFKM |
Fpl-1,6-—WERR

fTAaLDOA | TPI{}
HhE-3- B

FralE-1,3- B ER
T PGK l

HMR-3-BERR

LRl
Bl 6 —d4 CIBORTS PRI 42 ik B oe 15 410
Fig. 6  Regulatory effect of storage at —4 °C on the expression levels of

five glycolytic enzymes
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