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Abstract: To investigate the effects of different cuts of Chahar mutton on the quality of Inner Mongolian hand-grabbed mutton,
the physicochemical properties, nutritional composition, and texture characteristics of both raw meat and prepared hand-grabbed
mutton from the hind leg, backbone, and ribs were analyzed. Sensory evaluation, electronic nose analysis, gas chromatography-
mass spectrometry (GC-MS), and gas chromatography-ion mobility spectrometry (GC-IMS) were performed to identify key volatile
flavor compounds. The hind leg exhibited the highest protein content (23.73%) and moisture content (70.61%) among the three cuts,
whereas its fat content was relatively low. Hand-grabbed mutton prepared from the rib cut showed a lower shear force than the other
cuts and displayed better color characteristics, with an L* value of 36.6. After processing into hand-grabbed mutton, brightness,
yellowness, and pH values increased, whereas redness decreased. The electronic nose effectively differentiated the volatile profiles
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of hand-grabbed mutton from the three cuts. A total of 65 volatile compounds were identified in hand-grabbed meat using GC-MS,

including nine key flavor compounds. Hand-grabbed ribs exhibited the best flavor quality, showing the highest sensory evaluation

scores and the highest contents of aldehydes and alcohols. In contrast, hand-grabbed backbone meat contained the highest levels of

esters and ketones. Overall, sensory evaluation indicated that ribs provided the best tenderness and flavor, while hind legs exhibited

superior texture. These findings provide data support for understanding the quality and flavor characteristics of different cuts of

Chahar hand-grabbed mutton after cooking and processing.
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Table 1 Performance table of electronic nose sensors
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Table 2 Sensory evaluation standard
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Table 3 The nutritional content of different parts of the raw meat
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Table 4 Color of raw meat from different parts and hand-grabbed mutton

JRAT FIFE R
ik J& & oG M HE J& & HE
L* 36.6 = 1.27% 28.74 +0.70° 26.66 +1.30° 43.13 £0.90° 41.45+1.40" 40.54 1.77°
a* 9.88+1.77° 11.8 +0.80" 10.88 +0.90*" 4.14+0.79° 3.48 +0.90° 4.68 +0.69°
b* 8.03+1.21% 6.88 = 0.45"" 6.12 125" 10.5+0.71° 10.52 £0.12° 10.75 £ 0.36"
pH 14 5.91+0.06" 5.52 £0.04" 5.54+0.03" 6.18 £0.12° 6.15 +0.06" 6.09 £ 0.08"
A YRR BFEATFRENZFIE (P<005), KEFHERATRHALZZLIE (P<0.05).
% 5 AEEAFIE AT RREFE
Table 5 Texture characteristics of hand-grabbed mutton from different parts
B g WA BRI Bbe R /g HWAN  EHEBE/ %
M 670.19+131.34°  28.16+6.24" 0.66+0.04" 74.02+10.19" 329.85+101.70° 3526+2.27" 362 +0.54"

JERE  770.7+97.78"  19.68 £1.99° 0.52 £0.06"

HF  1170.64 +306.56° 23.51+3.77° 0.59 % 0.062"

60.89 = 4.94°

70.42 £ 6.75°

248.66 £59.70"  47.53 £5.49" 36.15+047"

509.71 £22.70" 35.88+1.33" 31.07 £0.68"

E: FATF AR B FEATFEFZE (P<0.05).
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Fig.1 Radar diagram and PCA plots of hand-grabbed mutton
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Table 6 Differences in volatile compounds in different parts of hand-grabbed mutton

rgu

wE

B

5 /;i: PR OEES B/min 455 fueke)) APRIFAE B (ugke) BRR/(ngke) MEE/(ngke )
1 T 75 1106 4.5 FHek, Ik 25.93+1.38 47.02+4.67° 89.59+0.76"
2 RS 42 — 12 5.61+0.77° 3.705+£1.33"  10.66%0.22"
3 SR EE 4.5 — — — 4.428 *0.82° —

4 JR B 9.8 1187 2.8 fiE ek 279+1.13°  6.753£0.71° 16.64 = 1.28"
5 FE: 126 1286 0.7 nA&. BRA 1.69+1.31" 5.109+4.42° 1639 = 0.86"
6 B eSS 155 1392 1 BE vk, foA. AHAEE 7.08+0.78° 13.45+0.84° 27.82%0.15
7 fh eSS 162 1419 0.1 MAGA . R A - - 0.31+0.01°
g A E S 187 1516 350 BRE. PM=AH 10.16 £1.94" 14.38 +0.36" —

9 3-THRTE 23.1 1701 — — — 0.18 £0.00°
10 + s 320 2098 — — — 0.83 % 0.20"
11 4-THAERFEE 23.1 1701 — — 0.232+0.12° —

12 + e Bt 319 2098 — — 1.930 +1.97° —

13 JR-2-F M s 164 1426 0.2 1.359 +0.78*

14 At b B 103 1204 — 0.84 +0.72° — —

15 RBE 1.7 1254 470 HBER — — 7.46 * 1.68"
16 i 145 1355 250 0.40+0.17° 0355+0.13" 12.88 +0.38"
17 -5 45-3 B3 17.1 1457 1 BiA. hEA 0.43+035" 1280+0.39" 7.64+1.68
18 B FFBE 18.1 1492 — 0.34+0.16" — —

19 fh FAEEE 195 1549 — 0.25+0.05° 0.354+0.16° 0.190.03°
20 Jm )3 172 1457 330 — — 2.12+1.25°
21 2-T A TEE 18.1 1492 300 — 0.536+0.24°  1.98 123"
22 B 19.8 1561 110 — — 1.72+0.13"
23 E o 27.5 1905 — ik 0.08+0.07° 0.146+0.06°  0.13 +0.00"
24 1,4-T =B 27.8 1920 — 0.09+0.00° 0.048+0.02°  0.11+0.11°
25 LB = LB B 1 461 — 0.42+0.11° — —

26 BT B 207 1598 — 0.23 +0.03" — —

27 i 4-#2 K T B B 212 1620 — 0.95+0.02° — —

28 4;_ B TS 21.7 1641 — 0.53+0.21°  0.540 +0.22° —

29 ¥ 8 3 Bg 19.8 1561 — — 0.726 +0.32° —

30 LB AN Th B 229 1693 — — 0.208 +0.00 * —

31 3-%#HK-2-TH 123 1275 800 5 A 1.16+0.63* 1.675+1.07" —

32 2,3-F — i 137 1326 028 R 219+0.23" 5575+1.52° 45.09=+537
33 F A B i BR 140 1337 50 027+0.17°  0.561 +0.20° —

34 LA -2- AR 173 1461 — 0.72%0.77" — —
3505 PARAKES 182 1496 — 021017 -

36 2-+—#A 207 1598 7 — 0.222 +0.00° —

37 PP Rl 207 1598 — — 0.135 +0.03° —

38 ENaN 21.7 1641 — — 0.368 +0.19°" —

39 3- TR 6.6 — — — — 1.38+2.42°
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A5 jj; et & i;;i?: g;i }Zjlflzlg}?; ARIFAE HEN(ngkg ) BERE/(ugkg!) MAE/(ugke ")
40 B =W 10.0 1194 — 1.11£0.91° 3201 +0.45" 18.80 = 1.58"
41 fi N 117 1254 730 HHPR 9.50+0.23" 14.48+2.14" 537095
492 % 24-ZFHERTH 167 1438 — 1.68 + 0.44° —
43 i‘ﬁh 3-FA-1- A TH 13 1700 — — 0.298 £ 0.17° —
44 R v K 121 1268 — — 2.85+1.05°
45 4 F+ 2% 3.8 — — 2.60 £ 0.66" —
46 *f + Ak 183 1500 — 0.35+£0.21° 0.636£0.19° 0.39=0.28"
47 ;;, F AR 199 1566 — — — 0.51+0.08
48 R + 358 2086 — — 2.063 +1.16" —
49 L 5.7 — 24 AR 8.69+0.56" 5375+1.84" 1.13+0.22°
50 AR 8.1 1127 — 0.58 £0.29° —
51 ] =¥ K 84 1137 — 519+1.91" 3.519+031° 0.82+0.00"
52 xt =R 8.5 1141 — 1.12 £0.60° —
53 -3 238 1733 — 030 £0.10°  0.629 £0.26" —
54 EES 257 1820 — 0.16 £0.09° 0.610£0.40°  0.71 £0.04°
55 TR 245 1762 — 0.27 +0.13° — —
56 it 2-IE KAk 1.1 1233 6 A RES — 0.103 +0.01°  0.850 +0.48°
57 ‘i N- AR 23.6 1724 — — 0.130 = 0.09" —
58 jf;f N,N-=T & ¥V &b 246 1769 — — 0.161 £0.15"  0.27+0.16"
59 ) AR AT R 125 1282 — — 0.45+0.15"
60 NN-Z ¥R B 201 1574 — — 0.30 £0.02°
61 4§ e 215 1632 — — — 0.18 £0.04°
62 2- LB AR 21.7 1641 — — — 1.88+0.08"
63 T 267 1867 3000 ELZ — 0.44 £0.11°
64 B 4 284 1949 — — 0.34 £0.06°
65 REy 204 1999 — — 0.41£0.02°
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Z: FATY KRB FEEATEREE (P<0.05).
R 7 REEALFIMFAER ERRY ROAVE

Table 7 OAV value of volatile flavor compounds in different parts of hand-grabbed mutton

i Wk B/ (ngkg ) ARAFAE Eo J& T P
1 T 4.5 FHEKL A 5.76 10.45 13.27
2 S 2.8 Rig ek 0.10 2.42 5.94
3 F B 0.7 nA& . BRA 2.41 7.30 23.41
4 eSS 1 RE ok, A& MHAGA 7.08 13.46 27.82
5 KB 0.1 MAGE . IR — 3.15
6 B-2-F ik 0.2 — — 6.80
7 1-5F H5 -3-B% 1 BA. REH 0.68 1.28 7.64
8 F B 110 — — — 2.46
9 2,3-3F B 0.28 24k 7.82 19.91 161.03
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