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Abstract: To assess the effects of incorporating edible mushrooms on the quality of frozen and thawed pork patties, this
study utilized three mushrooms varieties (Pleurotus eryngii, Hypsizygus marmoreus, and Lentinus edodes) at varying
inclusion rates (0, 1%, 5%, and 10%). The pH, moisture content, thawing loss, thiobarbituric acid reactive substances
(TBARS) levels, and carbonyl content across multiple freeze-thaw cycles (0, 1, 3, and 5 times) were measured, while
morphological also changed on the surfaces of patties. The objective was to identify the optimal type and proportion of

mushrooms to enhance the quality of the pork patties and to elucidate the underlying mechanisms of their impact. Results
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indicated that repeated freeze-thaw cycles significantly increased thawing loss, POV, TBARS values, and carbonyl content

in the control group (P<0.05), whereas moisture content, sulthydryl content and structural integrity were markedly reduced

(P<0.05). The inclusion of edible mushrooms notably diminished thawing loss compared to the control (P<0.05), with a 1%

addition of Pleurotus eryngii showing the most substantial inhibition of lipid and protein oxidation after five cycles

<0.05). Furthermore, while mushroom addition genera ecreased the of pork patties, a 1% supplementation o
P<0.05). Furth hil h ddition generally d d the pH of pork patti 1% suppl ion of

Pleurotus eryngii significantly elevated pH levels after three freeze-thaw cycles (P<0.05). In terms of morphology and

olfactory properties, patties with Pleurotus eryngii were denser and emitted a mild mushroom scent. Specifically, those with

1% added Pleurotus eryngii retained an appealing color through all assessed freeze-thaw cycles, with appearance scores of
91.2, 82.8, 68.8, and 42.3 respectively, which were 0.97, 1.14, 1.26, and 1.65 times higher than the control group. Principal

component analysis (PCA) corroborated the superior quality enhancement of pork patties with 1% Pleurotus eryngii

addition after five freeze-thaw cycles, to provide theoretical basis and technical support for its application in quality control

of frozen meat products.

Key words: freeze-thaw cycles; pork patties; physical and chemical properties; quality; edible mushrooms
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Table 1 Sensory evaluation score of pork patties
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Fig.1 Influences of different edible mushrooms and additions
on the pH of pork patties during freeze-thaw cycles
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Fig.5 Influences of different edible mushrooms and additions
on the TBARS values of pork patties during freeze-thaw cycles
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on the sulfhydryl content of pork patties during
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Table 2 Influences of different edible mushrooms and additions on the color difference of pork patties

PRARREL B S - %%ﬁ - - @ﬁ% - - z;ﬁ{g -
L a b L a b L a b

0 50.53+0.09%° 13.65+0.27*° 14.04+£0.05*°  50.53+0.09" 13.65£0.27"° 14.04+£0.05*°  50.53+0.09% 13.65+0.27** 14.04:0.05*

1% 49.27+0.06% 12.43+0.14% 13.17+0.15%  49.90+£0.08% 15.10£0.25* 15.45+0.30*  48.06+0.25% 12.56+0.05*° 14.15+0.07%

5% 48.61+0.11% 15.31£0.56" 13.95+0.10%  50.99+0.12* 11.78+0.11°¢ 15.24+0.12%*  47.08+0.19® 11.39+0.15"° 15.09+0.114°

10% 53.74+0.05% 12.63+0.19% 15.09+0.05**  50.01£0.10"% 14.35+0.17"° 14.57+0.39%  43.05+0.71% 10.35+0.15* 15.50+£0.08"*

0 50.80+0.51%" 10.95+0.57% 14.32+0.06*  50.80+0.51°%° 10.95+0.57% 14.32+0.06*  50.80+0.51%* 10.95+0.57% 14.32+0.06

1% 47.78+0.37° 11.55+0.30% 14.04+0.25*  51.26+0.19% 11.69+0.03%° 12.26+0.09%¢  48.11+0.45% 11.08+0.06% 14.91+0.06"°

! 5% 50.21+0.23% 10.83+£0.50% 14.07+0.30*®  51.53£0.16* 11.30£0.38"° 16.52+0.34"*  47.43+0.25% 10.89+0.12"% 14.99+0.27*°

10% 53.15+0.10% 11.07+0.24% 14.74+£0.51%  49.56+0.47% 12.80+0.09% 15.58+0.25°  43.36+0.57% 10.62+0.12** 15.96+0.17**

0 51.88+0.29% 7.09+0.36%° 14.84+£0.28""  51.88+0.29™ 7.09+£0.36 14.84+0.28%°  51.88+0.29% 7.09+0.36* 14.84+0.28

1% 50.08+0.25% 7.94+0.18% 14.37+0.37**  50.95+0.11% 7.58+0.09% 13.90+0.17%  48.95+0.44*% 6.94+0.14% 14.58+0.14%

3 5% 50.40+0.38% 7.13+0.31%° 14.40+0.13*%  52.94+0.08% 7.58+0.15™ 15.91+0.09%  48.58+0.33*° 5.89+0.08" 15.37+0.28*

10% 51.50+0.15% 7.2240.09%° 14.30+£0.44%*  48.39+0.09% 7.47£0.26“ 15.96+0.13**  43.70+0.51% 5.81+0.18" 15.51+0.35*

0 53.85+0.79* 6.50+0.22°* 14.88+0.60™  53.85+£0.79** 6.50+0.22%* 14.88+0.60* 53.85+0.79* 6.50+0.22* 14.88+0.60""

1% 52.83+0.28*" 7.03+0.35™ 14.31+0.15*  53.40+0.51* 6.82+0.51™ 15.27+0.33*®  50.42+1.33"" 6.54+0.10™ 14.09+0.11

> 5% 52.1240.20% 6.54+0.32% 14.42+0.09**  54.20£0.29" 6.65+0.29" 14.50£0.19™  49.18+0.15*° 5.82+0.19%" 15.06+0.12*

10% 52.0240.36% 6.67+0.10° 14.45£0.20*  50.57£0.56*" 7.01£0.05™ 15.84£0.21**  46.33£0.14* 4.5040.16% 15.44+0.32%
T AR 5B AR RCRR 225 .5, AR Rl/NG P B2 R R — B B AR R B (R 225 .3, P<0.05,
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Fig.9 Influences of different edible mushrooms and additions on the sensory score of pork patties during freeze-thaw cycles
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Fig.10 Correlation analysis of contents of different indices in

pork patties with the 1% addition of edible mushrooms during
freeze-thaw cycles
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