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Effect of different spice combinations on volatile flavor
compoundsin pork broth
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( Beijing Key Laboratory of Flavor Chemistry, School of Light Industry, Beijing Technology and Business University,
Beijing 100048, China )

Abstract: Five aromatic spices (star anise, cinnamon, bay leaf, shallot and ginger) with different mass
fraction were cooked with pork pancetta, and the effects of aromatic spices with different mass fraction
combinations on the flavor substances and profile of pork soup were analyzed by sensory evaluation,
electronic nose and gas chromatography-mass spectrometry coupling technique. The results showed that the
optimal spice combination in mass fraction were star anise 0.130%, bay leaf 0.050%, cinnamon 0.027%,
shallot 0.800% and ginger 0.130%, with the spice mass fraction exhibiting great influence on the flavor
profile of pork broth. A total of 56 volatiles were identified in the pork broth treated with four different
spice combinations. And the combined spices introduced cinnamaldehyde, aniseed brain and other
substances to the pork broth. The relative content of n-hexanal and (2F,4E)-decadienal gradually increased
with the increase of mass fraction of spices, while 1-octen-3-o0l, 3-hydroxy-2-butanone and 2-pentylfuran
changed significantly, suggesting that some components of the spices might affect the oxidative degradation
of fats as well as the Maillard reaction.

Key words. combination of spices; pork broth; volatile aroma compounds; sensory evaluation; gas
chromatography-mass spectrometry; perfumes and essences
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Fig. 1 Radar chart of sensory evaluation of pork broth with
different mass fraction of combined spices
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Fig. 3 Total ion flow diagram of volatile flavors in pork broth with different mass fraction of combined spices
F1 HAETFLRENDG Al. A2, A3 FIl Ad FEALHY GC-MS 453
Table 1 GC-MS results of combined spice pork broth A1, A2, A3 and A4 samples
AN/ (ngl/g) RI
F5 HFR —————— JEPE
Al A2 A3 A4 SCHRE /A A
1 B 43.100 + 1.957  35.871+2.900  30.095+2.307 12.355+1.196  1080/1105 RI. MS. S
2 BTER 48.459+ 1308  57.988+4.979  17.640+1.084  11.216+ 1.088 1097/1132  RI, MS. S
3 oK 51259+ 1.273  89.505+3.729  13.707+0.719 15310+ 1.206  1162/1139 RI, MS. S
4 3-EEME 19.384 + 0.755 6.148 £ 0.344  13.939 £ 0.647 6.882 + 0.662 1162/1168  RI, MS. S
5 AR 13.726 + 1.728 6.323 £ 0.604 2.512+£0.128 3.559 +0.145 1181/1178  RI, MS. S
6 Wil 22.284 +2.988 14.717 + 1.468 6.420 + 0.804 8.367 +0.153 1187/1199  RI, MS. S
7 AR 261.163 +24.534 202.086 +4.278 105.879+9.791  66.193 +5.321 —/1215 MS. S
8 MM 23.956+1.030  19.562+2.296  12.771 +0.501 2.611 +0.457 1260/1258 RI, MS. S
9  o-JRKE 14.674 + 0.855 8.024 +0.195 5.540 £ 0.799 4.364 £0.163 1493/1513  RI, MS. S
10 B-afria 49.974 £ 5.284 11.527 + 1.051 0.177 + 0.021 0.141+£0.018 1579/1610  RI, MS. S
&it 547.979 451.751 208.680 130.998
i2S
11 Fom 43570+ 0.936  39.136+3.770 35790 £2.379  35.470+2.895  1097/1113 RI. MS. S
12 IFEpEEE 10.317 £ 0.556 9.427 + 0.401 7.334 + 0.825 7.182+0.223  1197/1199 RI, MS. S
13 (BE)-2-BEliis 7.674 £ 0.570 8.321 +0.567 5.38 £ 0.473 3.470+0.280  1334/1331 RI. MS. S
14 IETE 38252+ 1.720  23.398 +£2.032  34.091+3.244  25.090+2.249  1390/1400 RI. MS. S
15 (E)-2-Flsm 9.643 + 0.655 7.604 £0.512 7.102 + 0.485 4747 +0.358  1434/1436 RI. MS. S
16 FEHE 32.130 + 0.839 17.406 + 1.113 25713+ 1.334  10.858 +0.846  1508/1525 RI. MS. S
17 (E)-2-% Wi 33.621 +3.634 7.969 £0.420  13.717 £0.875 5.524+0.172  1630/1637 RI, MS. S
18 AL 20.549 £2.042  20.513+1.321  16.880+0.713  12.298 + 0.295 —/1733 MS. S
19 (QEA4E)-%% Iis 48.831+6.762  39.798 +0.400  39.682+2.923  37.599+6.419  1815/1813 RI. MS. S
20 A H AR 38.311+£2.247  26.633+8.311 26391 +1.864 20.334+1.768  1941/1962 RI. MS. S




57 XN, 55 ANFEHA TR R 5 & XU 4 5T B 52 1R * 1493 +
gk 1
e o AHXS B i/ (ng/g ) RI -
Al A2 A3 Ad SCHRE AT S

=S
21 EERE 122374 +3.613 72411 +£3.588  55.447+4.331 88.746+6.011  2033/2038 RI. MS., S
22 F2ZE 23.272+2.504  15.147 +1.299 8.235 +0.503 8.891 £ 0.484  2540/2572 RI. MS. S

At 428.544 287.763 275.762 260.209

Jiifs
23 ETHEE 1.622 £ 0.170 1.051 £ 0.009 1.606 + 0.010 1.210£0.125  1166/1148 RI. MS. S
24 1-JH-3- 3.250£0.176 5.702 £ 0.308 5.002 £ 0.184 3.472+0.331  1158/1163 RI, MS, S
25 KGN 596.770 £ 7.436  885.563 +£77.870 327.007 +21.647 163.333 £12.795 1199/1224 RI, MS. S
26 1% 34417+0229  30.529+1.147  29.033+1.518  23.948+2340  1252/1248 RI, MS. S
27 1-2EH-3-FE 27.526 +0.113 30.126 £1.905  22.335+1.702  13.321 £0.866  1451/1443 RI, MS. S
28 DR 281.800 £2.863  160.626 + 11.915 205.688 + 15.606 92.123+6.361  1534/1542 RI. MS. S
29 4-E R 189.156 £2.953  72.028 +£5.850  85.997 £6.059  24.164+1.648  1572/1600 MS. S
30 HEEE 20.151+£1.021  21.062+0.168  22.123+1.343  12.857+1.014  1635/1644 RI, MS. S
31 o AR 39.200+0.762 28273+ 1.541  73.720 £ 5.670 9.177+0.360  1680/1689 RI, MS, S
32 REWEE 14.824 £ 0217  14.101 £0.069  13.885+0.765  13.418£0.724  1844/1868 RI. MS. S
33 3-KNEE 2.168 + 0.441 2.851+0.474 0.290 + 0.040 0.211+£0.001  2022/2033 MS. S
34 (E)-PfERE 75.827+4.728  34.036+1.367  31.299+1.957  48.223+4380  2290/2289 MS. S

it 1286.711 1285.948 817.985 398.044

ik
35 2,3 2.400 £ 0.177 1.453 +0.123 2.243 +0.443 2.647+£0.301  1083/1095 RI. MS. S
36 3-FREE-2-T 463.718 +10.138  403.724 +27.524 424.346 +29.024 452,938 +0.651  1287/1290 RI, MS. S
37 FREENER 516.672+5.601  306.056 + 15.98 467.078 £36.62 182.125+£3.565  1290/1294 RI, MS. S
38 6-HI%E-5-Pekf-2-i 9.962 + 0.346 4.287 +0.300 7.003 £ 0.471 2.892+£0.146  1336/2340  RI, MS

it 992.752 715.520 900.670 640.602

[LiES
39 LB e g 30.980 + 0.686 12.818 £ 0.163 6.955 £ 0.189 1.632+0.178  1545/1583 RI. MS
40 - TINEE 39.459+0.854  51.822+2.854  30.476+2.975  40.295+4.852  1600/1631 RI. MS
41 5-ZENFR 2.994 £ 0.012 2.376 + 0.043 3.666 + 0.939 1.959+0.133  2209/2206 RI, MS, S
42 ZEHRR R 4.092 +0.147 6.076 + 0.816 3.427 +£0.269 6.280+0.513  2636/2647 RI. MS. S

it 77.525 73.092 44.524 50.166
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