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Abstract: To examine the quality variations between Tibetan pork and DurocxLandracexY orkshire (DLY) pork subjected
to different thermal processing methods, this study analyzed changes in cooking loss rate, shear force, texture, and color
under boiling, frying, and roasting conditions. Multivariate statistical analysis of volatile organic compounds (VOCs) was
conducted using an electronic nose and gas chromatography-ion mobility spectrometry (GC-IMS). The findings indicated
that, among the three thermal processing methods, the boiled pork exhibited the lowest cooking loss, shear force, and
hardness. and the highest moisture content. The fried pork exhibited the highest hardness, shear force and chewiness due to
the high heat transfer properties of the oil, which quickly formed a crust on the surface of the meat. Conversely, the roasted
pork demonstrated the highest cooking loss and the lowest moisture content, indicating that using hot air as the heating
medium tends to cause water loss, resulting in the highest cooking loss rate. Regarding different breeds, the protein content
of Tibetan pork was approximately 1.07 times that of DurocxLandracexYorkshire pork, whereas its intramuscular fat
content was 0.73 times that of DurocxLandracexYorkshire pork. The redness value (a” value) of fried Tibetan pork, which
was the highest at 14.53, was significantly greater than that of DurocxLandracexYorkshire pork (P<0.05), indicating that
Tibetan pork had a deeper color. The electronic nose could effectively distinguish the aromas of Tibetan pork and
DurocxLandracexYorkshire pork under the three different heat processing methods. Gas chromatography-ion mobility
spectrometry (GC-IMS) detected 58 volatile flavor compounds. 40 and 41 volatile compounds were detected in Tibetan and
DurocxLandracexYorkshire pork in boiling mode, 34 and 33 compounds were detected in Tibetan and
DurocxLandracexYorkshire pork in roasting mode, while 22 and 15 volatile compounds, mainly aldehydes, ketones and
alcohols, were detected in Tibetan and DurocxLandracexY orkshire pork in frying mode, respectively. The total content of
sulfur-containing volatile compounds in Tibetan pork was significantly higher than that in DurocxLandracexY orkshire pork
during both boiling and roasting processes (P<0.05). a-lonone and ethylene glycol dimethyl ether were the characteristic
flavor compound in fried Tibetan pork, while 3-hydroxy-2-butanone and 4-methylthiazole were unique to roasted and
boiled Tibetan pork, respectively. In sensory evaluation, fried Tibetan pork received the highest scores in terms of aroma,
color, and overall acceptability. In conclusion, Tibetan pork exhibits outstanding performance in moisture content, hardness,
color value, and heterocyclic volatile flavor compounds among the three different heat processing methods. The flavor
differences between deep-fried Tibetan pork and DurocxLandracexYorkshire pork are pronounced, with Tibetan pork
showing relatively higher levels of flavor compounds, thus significantly enhancing flavor quality. These findings provide

data support for fully utilizing the quality advantages of Tibetan pork.
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Fig.1 Cooking loss (a) and moisture content (b) of pork under
different thermal processing methods
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Fig.2 Shear force of pork under different thermal
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Table 4 Texture characteristics and shear force value of pork under different thermal processing methods

Eiztan il fitt P il FEdhl bl
B (o) AR 7150.8+150.8%¢ 13505.18400.0% 20217.6+980.1% 17882.14£539.1%
e S 8721.1+1076.8 15724.5+523.0% 20736.5+504.5% 19164.24529.14°
- N AR KA 0.1£0.2%° 0.3+0.1% 1.6+0.0Ba 0.7+0.0Aa
Rl ‘sec
& FHA 0.2+0.0* 0.5+0.1% 1.740.1% 0.9+0.1%°
B (%) AR 30.4+1.9% 56.3+1.8%° 71.3£0.6% 60.9+0.8%*
’ FEH 27.241.9% 59.4+1.0*° 73.7+0.3% 64.0+0.7*
B (%) AR KA 732.6+55.0M 3274.24157.4% 6276.24252.8% 6070.7+305.2%
e A 690.90+£253.7 3966.7+£195.24¢ 7355.74£239.6 5935.44£242.9%°

H: KEFA-BFRR AR A2 57 8.3 (P<0.05); /NG Fia~d R A RN T 2022 57 13 (P<0.05), 5~3K6]A]
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Table 5 Color of pork under different thermal processing methods
A I s b
j]l] Iﬁﬁ = fie - e . e
RIS A FAR KA A MR RAE S
il 68.66+£0.34* 65.96+0.35% 0.03+0.16™ 0.77+0.46" 12.78+0.61% 11.29+0.32"%
e il 40.84+0.59* 36.98+0.76 12.11£0.87% 14.53+0.93* 20.71£0.13* 19.49+0.75%
51l 54.03+0.89"" 50.40+1.98"° 4.54£0.55"° 6.27+1.72%° 17.4142.46% 17.89+0.494°
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Fig.3 Radar image of the E-nose response data (a) and
principal component analysis score plot (b) of pork
under different thermal processing methods
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Table 6 Volatile compounds identified in pork by different thermal processing methods
KRR RAB R cas e oH ERHE il
(s) (ms) bt RO ALNN P8 U ERiLRTN O
1 ARWPEEHImA#E (M) C0H,05 1708390  969.3  527.946  1.15 ND 2154.20+21.57 ND ND ND ND
2 RFREHINGARE (D) C\gH,05 1708390 9692  527.684  1.47 ND 859.51+14.96 ND ND ND ND
3 (E)-2-BElims C,H,0 18829555 9572 503.522 125 ND ND 1127.12£16.93%°  569.09+11.92%  1144.1712.46"  846.06=38.12°
4 BREE(M) C,H,O 111717 9254 444462 133 ND ND 4411.58+205.73%" 3346.25+142.91% 8519.71+287.67™ 10085.76+10.21*
5 BEE(D) CH,O 111717 8987 400381  1.67 ND ND 4048.43+40.80" 3601.46+85.14™ 4734.13+£177.46™ 4352.02+120.75™
6 e CH,0, 98011 8167 29752 132 ND ND ND ND 626.49+13.23%  1534.12+31.88"
xR 7 IECLEE(D) CH,0 66251  813.1  293.666 156  8657.82+19.26% 11464.07+£53.70" 25749.91+43.18"" 22562.14+2.27% 22367.93+6.86™ 15186.46+5.35%
8 IERRE CH, O 110623 7142 201.593 120 2129.24+13.58™ 1782.28+15.10™ ND ND
9 2-HIET CH, O 96173 6589  168.149  1.40  11653.42+2.01™ 14835.08+17.40" 8069.28+9.92%  9863.92+16.30"" 10243.86+27.46™ 9754.30+33.99%
10 SR CsH, O 590863  638.7  159.085  1.19  1172.63+1.04  684.00+3.43%  1346.94+26.26" 1217.46:15.39™ 1145.3942.46™  1250.06+7.16*
11 IE TR CHO 123728 5939 140.664  1.29 ND ND 2378.08+7.89"  2122.13+9.21™  2029.67+14.50""  1970.20+5.79™
12 IECEE(M) CeH,0 66251  811.8 292339 126 ND ND 4409.04+163.20" 4297.57+50.55 3288.72+101.10" 3353.69+28.20"°
13 3-F3E2-TH®E  CHO 107868 7543 235578  1.07  2128.63+41.31™ 3543.03+37.03" 2103.98+£93.37% 2767.20£16.69"" 2965.02+22.86"" 1672.40+142.23™
14 (M) CeH O 123966 9853  562.038 143 ND ND 3070.14+8.83%  2917.32:+7.84% ND ND
15 1053 CeH O 3391864 9851 561472 172 ND ND ND ND 2221.25+1.64%™  2663.32+39.70*
16 IG-4- s CH,,0 6728310 899.5 401.731  1.63 ND ND 1828.79+6.34""  1530.65£11.97™ 2164.39+38.10%  2563.89+36.24™
17 IECE(D) CH,O 111273 877.1  369.682  1.65 ND ND 3056.31£17.97"  2139.06+4.46™  2969.06+9.83°  2023.73+12.27%
18 IEC (M) CeH ;O 111273 8852  380.596 133 ND ND ND ND 4468.70£57.42%  3990.93+£2.91™
Bk 19 23-T R CH,0, 513859 7928 272975 137 ND ND ND ND 729.70+£7.53%  1261.51+5.38™
20 IE CH,0 71410 778.1  258.46 125 1815.68+£3.12%  1854.39+2.92%" 2367.14+11.37% 2722.93+5.15"
21 2-HIE T CsH;,0 137326 730.1 214388 123 ND ND ND ND 1045.51+3.31%  1674.58+2.15
22 AT CH,O 71363  667.6 172219 118  1328.49+0.85"  837.52+0.44™  1727.87+1.74" 1594.96+2.15%  1591.13£0.63""  1538.77+7.91%
23 IERE CHO 71238 5675 130.83 112 ND ND ND ND 760.72+£6.43%  632.17+7.47%
24 Jig-2- P A C5HI00 1576950 7763  256.708  1.43 ND ND ND ND 5960.09+30.01%  8351.09+15.92%
25 PUSWEW -3/ C,HOS 1003049 983 556912 143 ND ND 3974.26:80.15™ 3878.72+19.98% 3843.93+31.37" 3562.19+31.10®
26 1-3:5-3-Fi] CgH,O 4312996  989.1 570351  1.67 ND ND ND ND 1423.40+16.83*  1376.55+3.20™
27 2-FREE CH,O 110430  887.6 383.921  1.62 ND ND 2747.84+25.28™ 1742.75+£20.00% 4741.40+55.79% 5971.51+23.82%
28 R CHgO 120923 7983 278492 134 ND ND ND ND 1182.28+14.08™
29 2-FIJEIUZKNE-3-F C;HO, 3188009 803.1  283.32 1.42 ND ND ND ND 2089.20+97.68Aa 2764.54+140.03Aa
30 3-FFE2-TE(M)  CHgO, 513860 7128 200434  1.07 ND 859.72+38.41° ND 496.93+13.65"  654.76+35.73"  784.17+4.17"
e 31 4-F B2 T ] CgHj,O0 108101 7445 226.76 1.16 337.86+3.25 ND ND ND ND ND
32 3-SE2-THI(D)  CHO, 513860 7454 227.585 133 ND ND ND ND 15372.44£90.50™ 19493.88::47.00*
33 2,3- i CsHgO, 600146  695.5 187396 120  1376.58+6.05" 1031.42+3.97™ ND ND ND ND
34 2-5 8 (M) CsH,,0 107879 6839  180.097  1.12 256.64+1.38 ND ND ND ND ND
35 2% (D) CH, O 107879 693.8 186202 139  5280.42:+164.92% 10634.10+51.38"° 12699.68+65.84"° 11564.79+72.67% 13672.23+57.06*" 13434.66+79.08™
36 2— T CHO 78933 5824 136293 124 6455374622  7708.99+4.78"  4383.86+1.10% 6007.89+30.46"° ND ND
37 e-RHIEEP A CHO 67641 4938 106.856  1.12 ND 4037.24+19.290% 1534.65+26.80™ 2612.43+9.13*"  947.97+39.94%  1712.69+7.63"
38 TR CoHigO, 540181 1100.8 786.472  1.94 ND ND ND ND 2713.70+8.16™  2344.54+39.22%
39 ZFRC T CgH 0, 142927 1007 604.698  1.41 ND ND 2426.50+83.04  2024.93+43.12% 2141.95+10.04*° 1954.70+32.66%
40 IR R CgH 40, 3681718 1005.6 602433  1.82 ND ND 1459.93+50.62*" 1061.89+16.97™ 1883.09+20.61% 1978.91+31.10*
41 TN CH,40, 105668 8892 386.129 126 811.39+3.71%  1096.97+4.82"°  1242.76+40.08% 1347.34+30.88" ND ND
sk Y] RS T TR CH,,0, 540421 8525 338417 1.26 ND ND 4065.22+16.04*  3009.83+33.29™ 3376.91+39.91°" 2013.98+516.84™
43 [RAEA A CH\g0, 623701 8442 328426  1.56 ND ND 1145.81423.56 ND ND ND
44 S yaivdil CeH,0, 556241 7725 252937 153 ND ND 7431.26+13.80"  5517.34+2.21™  6274.1243.20"°  5425.38+19.48%
45 TRR T e CH,g0, 592847 7367 219995 1.53 ND 667.38£17.27"  595.08+1.58™  785.03+1.80"  545.50+4.66" ND
46 LR TEM) CHO, 141786 601.9 143786 133 ND ND 933.01+2.68"  625.62+4.93%  1263.15+1.73"  1043.00+0.96™
47 LIRLTE(D) CHO, 141786 608.1 146283  1.10 ND ND ND ND 2107.68£6.48*  1357.07+1.14™
48 2.4.6-=WIEMENE  CgH\ N 108758 9965 587.117  1.16 ND ND 6070.42+43.01""  5048.17+8.26™  8260.01+20.87™ 8804.53:596.59"*
49 2-1E CFEm CoH 0 3777693  989.1 570344 125 ND ND ND ND 795.62+2.76™ 675.21+2.5™
Sk 50 4-FTHEWE: C,H:Ng 693958 8425 326489  1.06 ND ND ND ND ND 4839.40+33.28
51 LR HEE CH,0, 110714 6442 16149 132 ND 4456.35+4.40 ND ND ND ND
52 eI CHO 109999 6032 144287  1.07  1341.21+5.60™ 1419.39+4.51%  876.45+£19.22%  1183.64+6.85" ND ND
53 2-Z3k-5-HUILNEWE  CoH N, 13360640 998.9  591.108  1.68 ND 3039.47+22.97" 2164.02+33.81™ 3239.63+51.80" 1237.74+29.86™ 1948.04+29.06
54 T CeHiS, 629196  1103.7 792.868 148 ND ND 3884.64+4.59"  3203.21+1.46"  5022.68+2.41%  5357.33+27.82™
aw 55 EUIE” St CHeS, 624920 7363  219.684  1.15 ND 212.4110.20 ND 218.45+7.31% ND ND
HEW 56 SN CHgS 75332 5609 128488  1.15 165.08£2.34%  240.68+£16.13%  14535+3.61"°  104.16+1.82™  123.91+5.76™  124.80+4.31"
57 2-ETR CH 0, 116530  869.7  360.001  1.47 164.89+5.76%  175.3044.32%  243.30+£1.34"  244.86+1.76"  829.46+10.76™  1547.48+15.07*
58 I CH,N 124403 5739 133171  1.07  91228+9.66"  576.04+3.03%  873.66+25.60"°  884.47+4.76"  856.07+4.92%  974.84+1.80*
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Fig.6 Radar image of sensory evaluation of pork
under different thermal processing methods
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