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Analysis of Volatile Compounds in the Surface and Inner Layers of Xinjiang Roast Lamb Leg at
Different Roasting Times Using SPME-GC-MS

DING Dan, WANG Songlei, LUO Ruiming*, WANG Yongrui, BAI Shuang, SHEN Fei, BAI He
(College of Agriculture, Ningxia University, Yinchuan 750021, China)

Abstract: In order to study the effect of roasting time on volatile compounds in the surface and inner layers of Xinjiang
roast lamb leg, we applied solid phase microextraction coupled with gas chromatography-mass spectrometry (SPME-GC-MS)
to analyze the volatile compounds in the surface and inner layers of roast lamb leg with roasting times of 0.5, 1, 1.5, 2,
2.5, and 3 h. The results showed that a total of 64 and 55 volatile compounds, mainly hydrocarbons, alcohols, aldehydes,
heterocycles, ketones, esters and acids, were respectively detected in the surface and inner layers of roast lamb leg. As
roasting proceeded, the types and contents of hydrocarbons, alcohols, aldehydes, heterocycles, ketones and esters in the
surface layer of roast lamb leg were higher than those in the inner layer. Roasting time of 1.5 h was the key point to produce
volatile compounds in roast lamb leg. Based on their relative odor activity values (ROAVs), it was concluded that the characteristic
volatile flavor compounds detected at 2.5 h contributed the most to the surface layer and inner layer of roast lamb leg. Among
them, 1-octen-3-ol, nonanal, (£,E)-2,4-decadienal, octanal and hexanal contributed the most to the aroma of roast lamb leg.
Keywords: Xinjiang roast lamb leg; volatile compounds; solid phase microextraction-gas chromatography-mass spectrometry;
relative odor activity value
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Table1 Criteria for aroma evaluation of roast lamb leg
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Table2 Sensory evaluation scores for aroma in the surface and inner
layers of roast lamb leg at different roasting time points

FEdh 05h 1h 15h 2h 25h 3h
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Table3 Temperatures of the surface and inner layer of roast lamb leg at
different roasting time points (n = 3)

F I T)/h % SLELE/C R C
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3 146.25 95.35
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Table4 Types and contents of volatile compounds in the surface layer of roast lamb leg at different roasting time points (» = 3)
. B BB (ughkg)
w5 ERtHS @E‘z{) 0.5h 1h 15h = 2h 25h 3h
BE (115
1 1-f 3 3.099+1.201° 1.27040.623° — — — —
2 P 3 25.28140.104° 24.78542.101° 1322740382 — 77.51740.083° 117.36640.034"
3 Fom 1400 87.20140.989° 24.713+1.938° 23.0640.003° - 55.70940.928° 65.067+0.284°
4 1-T45-3-F¢ UN — 923841753 9.719£0.029° — — 25.01640.021°
5 FR 110 26.81240.017° 48.637+2.848° 11.65940.294" 21.837+1267 66.70940.294° 155.290+1.395"
6 1-305-3-F 1 459.23740.94" — 19641640192 254.882433215"  409.069+39.492"  634.356+56.483"
7 R 4000 136.009+17.096 4585241277 33.76740.281° 1.83740.215° 94.35940.482° 49.37240.385°
8 2RI R UN — — 457340938 28.262+1375° 135.83241.395° 181.24345.395"
9 5- FR A2 I R B UN 0.722£0.027 — 0.40040.001 0.989£0.159° 8.512£0.002° 227140.001°
10 (B)-2-345-1-82 40 38.22140.542° 60.323+5.507° 9.876+0.019° 547311264 — 21.425+0.074°
11 KER UN 7.566+0.184° 317240229 13.79740.029° 5.35540.588° 31.816+0.183° -
BE (155
12 (EE)-24-% )i UN 18.402+1.607" 16.198+3.404" — — — —
13 25-CREFHRE UN 19.166 % 1.873° — 17.96340.384° 20.579£0.793¢ 52.68345.304° 106.658+0.393°
14 (E)-2-% s 03 6.565+£0.332° 4.41540.850° — 3.069£0.002° 48.980+7.399* 7.203£0.001°
15 5- FRAR-2-c i FR R UN 7.626£0.090° - - 86.078+2.394° 232.238+21.394* -
16 (E)-2-T- i 1 29.01142.495° 9872+ 1187 9.081+0.002° 481840.013 41.89342.293° —
17 (E)-2- 1 3 42.594+0.983° 13.559+0.903¢ 23.503+0.932° 8.126+0.082" 71.499+8.394° 18.551+0.392°
18 I 1575 2.93640.497° 2.776£0.459° — - 21.488+1.395° 5.78240.025°
19 K 350 49.987+3.42° 40.128£2.689" 89.71940.030° 67.787+2.392° 216.87549.405°  663.191+£34.304°
20 KB 4 - — 76.61240.294° 99.234+1.239° 334.924 £ 54.593" —
21 TR 1.07 0.89440.661" 1.70740.269° 1.00840.001° 21.24340.007° 647740021 14.508+0.194°
2 R UN — — — 111.655+£5.384° 229.940+8.495" —
23 i 3 80.666+4.947" 59.787+4.167° 82.448+0.038° - 300.573£9.930° 225.73042.344°
24 o 47 801.868+£55.803°  410.725+16.755"  430.64045.385° 51424849394 1107.569+41.495° 812780415395
25 TR 1 149.93842.071°  242.689+46.766°  101.86343.394° 79.93242.394' 498.689+13.405° 945945445204
26 ¥ 0.7 49.922+0.914° 62.598+2.190° 6221240.492° 86.20340.294° 292326+12495°  529.931+1249°
B (4D
27 TR W UN - 2095+ 1.666° 14.467+0.293° 10.697+0.103° — —
28 THER UN — — 70.40441.394° 4347343294 563.065119.491°  196.305411.948
29 [ UN — — 4.06140.002" 351240.193 — —
30 1% = = S UN 8.11440.113* 15.309£2.100° 32.66240.920° 22.604+2.394° — —
BE (105
31 22- T HE KR UN — — 37.13840.281° — 564.517416.244"  476.853+23.495
32 i 22000 — — 112.116+0.384° — 1003.519412.245"  1214.094+44.391°
33 KHRR 240 — 039740214 3.12240.001° — 9.037+0.657" 6.718£0.004°
35 T 240 — — 49.563+0.292° 88.228412.693°  377.334+25.134° 23446044453
36 +oi UN 453140987 0319£0.114° 7.964+0.294' — — —
37 PR 640 — — 15.600+0.184° 23.806+11.241° 56.226+2.657° 2516442385
38 & 3000 14.185£2.154° 3.404£0.569 82.73241.394° 116.704+55.968"  357.865+£32.149°  87.321412.48¢°
39 ¥ 3000 — — 21.60040.039° 60793412364 105.220+24.012" —
40 i UN — — 19.595+0.293° 3.868+1.251° 113.507432.054° —
41 4R UN 0.916+0.087° — 16.624+1.470" — — 13.15340.184°
IR (4 F0)
44 523 22 (3H)- KR UN — 0.637£0.070° 11.871£1.274° 16.864+£0.369° 56.963+3.614° 107.200418.493°
45 TS (3H)- I UN 409140308 — — 9.618+0.548" — —
46 2(5H)-H I UN — — — 47.646+2.134° 80.082+12.001°  102.321+18.382"
47 Q- AE I 6 28.760+2.151° 50.033+12.546° 62.345+4.934° 113.3754£6214°  168.100436.003" 94.903+2.921°
ZIE (1FD
48 2-FEEN R 80 — — 3.594+0.886° 941741265 40.698+2315 83.320+5.372"
B (6FD
4 35- TRt UN - 2.794+0.134' 2.555+0.719° — — —
43 +=k UN - 16.883+0.025° — 427640.129° - —
49 3-2 21 3-0 0 UN 945740332 3.65640.843° 6.15740.07° 3.216£0.983° 29.149+0.928° —
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o s E i (pghkg)

w5 Heatta <Pg%> 05h Ih 15h 2h 25h 3h

50 1+ =1 UN — 0.927£0.627 3.002£0.397° 1.79140.025° — —

51 8-FIE- 11— T UN — 1.64410.192 — — — —

52 (EE)-2,4-T- 1% UN — — — — 11.43840.284 —

W% (11 )

53 23-%:4 UN — — 210.873£7.945°  238786+22486°  599.401+24.385°  1204.771+81.329°
54 1-FJE-2,5- It b — UN — — - — 20.870+2.495 24.13942.406°
55 2-Z4 143 - — 13.720£0.495° 14.167£0.184° 73.698+12.394° 11327745305
56 2 Zh UN — — 329340385 — 16.785+£0.394' 13.871£2.304°
57 2+ ikl UN — 0.294+0.001° 9.82540.103 15.018£0.938" 109.622+49.394' —

58 2-ME g A el UN — — 3.61340.001° — 61.270+3.294° —

59 2-F— 7 — — 28.168+0.495° — 286.864 +32.495° 30.368+1.294°
60 3-TH-2- UN — — — 4.02040.001° 1241843294 —

61 6- I JE-5-BE kG -2- UN — — 6.531£0.531° 1.43440.012° — —

62 1-(1H-ME W -2-55)- 7. T UN — — 7.56340.184" 22.10842.394° 129.9524+26395  49.352+4.258°
63 1-(2-BE I )- 2, F UN — — — 31.01742.495 114.658+3.242" —

EBE (1FD
64 Eq 5900 4.55940.798° — 375740286 — 13.134£2.193 19.475+7.394°

e — ARME Y UNCRERMRBE: FTAENS 7 REOR 2 57 3%

(P<0.05) . %S5[,

#£5  THEEHREEEBAREREAGOHEREE (n=3)

Table5 Types and contents of volatile flavor substances in inner layer of roast lamb leg at different roasting time points (n = 3)
- . B B8 (ughkg)
w5 Exttah ﬂ%g/) 05h 1h 1.5h = 2h 25h 3h

Bk (13
1 P 3 24.22140.394° 13.57740.039° 222164+0.094° 19.637+0.494° 2277140284 15.756+£0.194°
2 FoE 1400 46.44342.495 27.27140.292° 53.986+4.394° 42.960+0.339° 40.008+1.294° 16.602+3.921"
3 1-TJ5-3-R 1 6.15610.394° 4.98940.002° — 16.528+£0.091° 2.11140.004° 9.42640.292°
4 E¥pE 110 39.00040.791° 23.76540.294° 42.876+14.301° 40.168+0.183° 28.29040.382° 39.33240.204°
5 1-305-3- 1 239781426484 357.673421239°  429.624+19.214° — 497339412392° 19343240384
6 ERE 4000 48.356+2.493° 53.097+5.394° 89.57242.394° 7771440394 90.582+12.434" 28.25242.394°
7 -k P UN - — — 10.7930.930° 21.832+2.492° 6.72240.928°
8 5- FR A2 PR 40 — — — 0.5870.013" 235140298 -
9 (E)-2-% 4518 48.79541.394° 27.229+4.392° — 4493540204 21.27740.284° 9.431+2304°
10 4-2HH O UN — — 22.70340.657° 5.936+0.194° — —
11 4-TH — 3.9354+0.072° 18.16242.436" 8.096+0.397° - -
12 AR UN 239444394 - — — — 5.29540.001°
13 24- RO UN 6.581+0.294' 1.85340.001° — 2.18740.017° — —

& (145
14 (EE)-24-% Z )i 0.07 1.25840.193° 30.218+0.938 87.066+3.542" 29.660%0.039° — —
15 (B)-2-%)% 03 3.33140.001° 4.594+0.039° 10.33440.859* — 6.22540.291° —
16 5-FEE-2- R S UN — — — 49.795+1.384 49.640+4.394° 9.6714£2.371°
17 (B)-2-F-1is 1 7.13740.029° 9.439+0.001° 25.896+3.294° 12.52242.304° 10.249+2.394° 3.54740.003"
18 (E)-2-2 s 3 1242140293 23.12740.028° 68.480+12.394" 30.54741.294° 27.930+3.294° —
19 2+ 1575 227340023 2.436%0.009° 4.89740.073° 277240031 3.214£0.002° —
20 (E)-4-T-Jis s UN 0.35240.001° 2.04640.027° 1.8364£0.294° 5.603£0.039° — 1.19040.391¢
21 KHE 350 25.28140.928" 111.32349.483° 129.79240.293° 99.806+3.494° 165.84740.293" 120999+ 11.192°
2 B UN 7.11840.021° 13.823£3.391° 22.07140.193° 13.9124£0.394° 11.08740.212° 24.039£2.302"
23 +-8 1.07 1.003£0.001° 220840382 3.693£0.007° 1.94840.021 1.99240.938" 4.98540.392"
24 o 47 415758423293°  839.156+55.981°  1442.8074+82394°  633.766+£45.394"  1424.286+37.249"  285.977434.235
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