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Impact of Repeated Freeze-thaw Cycles on Quality Characteristics
of Duolang Mutton
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2.Key Laboratory of Deep Processing and High-Value Utilization of Specialty Agricultural and Livestock Products in the
Xizang Autonomous Region, College of Food Science, Xizang Agricultural and Animal Husbandry University,
Nyingchi 860000, China)

Abstract: This study explored how repeated freeze-thaw cycles affect the quality of Duolang mutton, using the Longis-
simus dorsi muscle. After six cycles, measurements were taken for eating quality, safety parameters, texture properties, and
indicators related to protein oxidation. Results showed a clear trend of quality degradation in the mutton as freeze-thaw
cycles increased (P<0.05). Regarding eating quality, pH first rose and then fell. Water activity and water-holding capacity
dropped significantly, while shear force decreased from 35.52 N to 19.98 N. Color stability worsened markedly, with the
relative contents of deoxymyoglobin and metmyoglobin increased by 17.81% and 10.17%, respectively, whereas oxymyo-
globin declined from 45.98% to 20.11%. Lightness (L") value first decreased, showed a partial recovery mid-process, and
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then fell again. Redness (¢") and yellowness (b") values initially increased before decreasing. For texture, hardness and

adhesiveness rose significantly, whereas gumminess and cohesiveness decreased notably. Springiness showed a gradual

declining trend (P>0.05). In terms of safety and oxidation characteristics, the thiobarbituric acid reactive substances

(TBARS) value increased from 1.42 mg/kg to 2.35 mg/kg, indicating advancing lipid oxidation. Total volatile basic

nitrogen (TVB-N) first increased and then decreased. Total sulthydryl content fell from 18.59 upmol/g pro to

10.33 umol/g pro, while carbonyl content rose from 4.61 umol/g pro to 7.23 umol/g pro. Disulfide bond content first

decreased and later increased, collectively pointing to intensified protein oxidation. In summary, repeated freeze-thaw

cycles significantly exacerbated the quality deterioration of Duolang mutton by intensifying protein and lipid oxidation and

disrupting muscle structure, and the degree of deterioration gradually worsened with increasing number of freeze-thaw

cycles.
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Fig.1 Effects of freeze-thaw cycles on the pH and water
activity of Duolang mutton
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Fig.2 Effects of freeze-thaw cycles on the water retention
capacity of Duolang mutton

Al —F8 bR A ) b s 22 571 i 3 (P<0.05) .

2.1.3 BYUIHM5Em  BYYI ) R P SIS IR ) 56
G AR, 55U B0, RO AR, aniEl 3 T,
R R RIRBCE N, ZVR 8T Y) 7 5 35 TR
#(P<0.05), X5 Yu 5P (Y FE LS RAHMRL . Bt
ZIRER AR KRBT YI )1, 35.52 N, 28 3 IRURRS BY
Y I PR R TR, & 6 IRIGRlE AR
19.98 N WIHEAPGH T KEJE i TR R vk Sz R LT
YR RESEHE, RS VR R A (e TLET 4 e [543
WLREFHERIE TR J5 BHZEE T [ nT fe A 2k e mt
JULET 2k = T il 24, WLSLLT AiEHES ) AN BIORE 3 ¥4 T4
N, ELUK S TE WS e 2 R A I s A 25 44, 12
{H RS, BV LT HE SR I R, S tigy ¥ sk
== N ==

Y1 (N)
[N} w
W (=)

0o 1 2 3 4 5 6
VREBOCEL (00
K3 RRROCEION 22 F N BT U1 R
Fig.3 Effect of freeze-thaw cycles on the shear force
of Duolang mutton
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28 a —=— TBARS 114
261 ——TVBN |3
~24F )
o0 =
é“ sl 128

on
5 20} 11 E
L z
=18 10 &
E 16} 2
14t 1°
I e S
0 1 2 3 4 5 6
FRERE ()

Bl 4 FRANKEC 2R TBARS J TVB-N {H 50
Fig.4 Effects of freeze-thaw cycles on the TBARS and TVB-N
value of Duolang mutton
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Fig.5 Effects of freeze-thaw cycles on the oxidation status
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Table 1 Effects of freeze-thaw cycles on the color
of Duolang mutton

TRALREL L a b
0 38.63+0.95° 16.15+0.54% 7.08+0.44°
1 33.08+0.04¢ 17.08+1.23" 11.15+0.40°
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Table 2  Effects of freeze-thaw cycles on the texture of Duolang mutton

R AL Tz (g) it (ges) A e (g) HERM(g)
0 2102.72423.16° 36.59+7.54° 0.89+0.04° 3182.75+119.20° 0.89+0.04"
1 2602.12+202.49% 41.3543.5¢ 0.80+0.07° 2961.95+195.60° 0.84+0.07"
2 2848.51+298.88° 50.65+9.05% 0.79+0.04* 2377.81+168.56° 0.78+0.05°
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4 2602.12+202.49™ 59.71+13.45® 0.65+0.60° 1851.13+168.09° 0.62+0.02%
5 3500.21+445.65 68.36+5.04 0.62+0.06 1590.63+227.33% 0.58+0.06"
6 3754.20+£340.95° 66.32+5.19° 0.60+0.07° 1450.39+127.39¢ 0.52+0.09°
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Fig.6 Effects of freeze-thaw cycles on the protein structure
of Duolang mutton
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