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Study on Volatile Flavor Compounds

of Hongkong Braised Beef with Soy Sauce

ZANG Mingwu, WANG Yu, HAN Kai, QIAO Xiaoling
(China Meat Research Center, Beijing 100068, China)

Abstract: Volatile flavor compounds of traditional Chinese Hongkong braised beef with soy sauce
were analyzed by headspace solid phase microextraction (HS-SPME) combined with GC-MS. Results
indicated that total 78 volatile flavor compounds were identified including aldehydes(15 kinds),
ketones (4 kinds), hydrocarbons (17 kinds), esters (10 kinds), ethers (2 kinds), alcohols (12 kinds),
nitrogenous compounds, sulfurated compounds and heterocyclic compounds (18 kinds). The major
volatiles identified were degradation products of fatty acids and volatile compounds from spice.
Results showed that the important flavor compounds contributed to Hongkong braised beef with soy
sauce were possibly some aldehydes, terpenes, ethers, nitrogenous compounds, sulfurated compounds
and heterocyclic compounds.
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Fig.1 Total ion current chromatogram of volatile flavor

substances compounds of Hongkong braised beef with soy sauce
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Fig.2 Volatile flavor substances compounds and their

relative contents in Hongkong braised beef with soy sauce
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Table 1 HS—SPME—GC—MS analysis results of volatile flavor substances compounds of Hongkong braised beef with soy sauce

PREG I IE] (min) 5% A XS (%)
2% (aldehydes)
1.792 3-F1% T #%(Butanal, 3-methyl-) 7327707 2.88
5217 1E E.B¥(Hexanal) 4976158 1.95
8.400 BE#% (Heptanal) 1653096 0.65
11317 % ' ¥ (Benzaldehyde) 382667 0.15
11.633 I #E (Octanal) 1689334 0.66
14.333 Zk Z B (Benzeneacetaldehyde) 163495 0.06
14717 T (Nonanal) 2778539 1.09
17.625 4B (Decanal) 403808 0.16
19.008 2-57- 3K B (2-Isopropylbenzaldehyde) 2061144 0.81
19.875 (E)-2-Z#i (2-Decenal, (E)-) 80822 0.03
21.108 4-FA 4 22K /% (Benzaldehyde, 4-methoxy-) 1227403 0.48
22.508 (Z)-14-F B:-8-1 75/ (8-Hexadecenal, 14-methyl-, (Z)-) 63300 0.02
26.900 ~+ =@ (Tridecanal) 119371 0.05
30.025 -+ PY®% (Tetradecanal) 398645 0.16
28.967 —+ FL ¥ (Pentadecanal-) 59938 0.02
2% (ketones)
3.358 ¥2 E I H (2-Propanone, 1-hydroxy-) 696146 0.27
11.525 E-#iif(6,8-Nonadien-2-one, 8-methyl-5-(1-methylethyl)-, (E)-)- 825638 0.32
24.417 (E)-6,10-— Fi %£-5,9-+—%¢ —Hi-2-Hd(5,9-Undecadien-2-one, 6,10-dimethyl-, (E)-) 88746 0.03
24.633 Xt B 480 2% 5 AT R (2-Propanone, 1-(4-methoxyphenyl)-) 110060 0.04
22 (hydrocarbons)
3.017 ¥%¢(Octane) 404561 0.16
6.242 4B — B #(0-Xylene) 312097 0.12
7.075 o-JK /i (alpha.-Pinene) 1250228 0.49
8.700 B-JR ) (beta.-Pinene) 174699 0.07
9.492 B- H H:4 (beta.-Myrcene) 906753 0.36
9.692 3-8 4% (3-Carene) 1966155 0.77
10.183 4-4%((+)-4-Carene) 576997 0.23
10.475 D-##4%(D-Limonene) 8643154 3.39
10.700 B-7K 7/ (beta.-Phellandrene) 4584534 1.80
11.067 4B- 5 Pi3E % (Benzene, 1-methyl-2-(1-methylethyl)-) 490053 0.19
12.008 ~+—%¢(Undecane) 63911 0.03
12.383 % Syl (Cyclohexene, 1-methyl-4-(1-methylethylidene)-) 323071 0.13
14.117 4,4- "R #:Pé(4,4-Dipropylheptane) 19058 0.01
21.875 & R A% (Bicyclo[7.2.0]undec-4-ene,4,11,11-trimethyl-8-methylene-) 141274 0.06
22.883 5-A #:-% %5t (Decane, 5-propyl-) 167549 0.07
25.233 3-Fi%-5-A 3 T 4¢(Nonane, 3-methyl-5-propyl-) 148175 0.06
27.425 + J\%%(Octadecane) 244239 0.10




A

FR (esters)
6.442 (S)-2-¥2 Z:-A B8 L BE(Propanoic acid, 2-hydroxy-, ethyl ester, (S)-) 1653734 0.65
12.117 X2 B 46 — H & K -88 — H A A -2- ¥ H B (Benzoic acid, 52568 0.02
2-formyl-4,6-dimethoxy-, 8,8-dimethoxyoct-2-yl ester)
22.100 (2)-3,7-— B H£-2,6- 3 —4%-1-F% Z B B (2,6-Octadien-1-ol, 3,7-dimethyl-, acetate,(Z)-) 67145 0.03
23.275 T B T EE(Butanoic acid, butyl ester) 30544 0.01
26.542 4% % — H B — /1 BH(Dimethyl phthalate) 47236 0.02
27.575 FF R HR 5 B %5 2 (Cyclopentanecarboxylic acid, decyl ester) 66024 0.03
28.658 4% = F# — Z.§(Diethyl Phthalate) 21845 0.01
29.067 2 F & 2.5 C. 5 (Benzoic acid, 2-ethylhexyl ester) 88817 0.03
31.175 ABZK — I8 — 5T B8(1,2-Benzenedicarboxylic acid, bis(2-methylpropyl) ester) 1587132 0.62
31.417 ¥ H B (2,6 =FEREE) = PR Benzoic acid, 78447 0.03
2,6-bis[(trimethylsilyl)oxy]-, trimethylsilyl ester)
BEK (acthers)
17.425 Yot 4 T 2 151 F B (Anisole, p-allyl-) 73084850 28.70
20.200 18 #r figi(Benzene, 1-methoxy-4-(1-propenyl)-) 98272969 38.61
B3 (alcohols)
4317 3-F#:-1-T B%(1-Butanol, 3-methyl-) 4470741 1.76
11.108 At B2 (Bucalyptol) 3687799 145
13.150 2-Z%k-1-C.B¥(1-Hexanol, 2-ethyl-) 156205 0.06
13.892 2-1-F34-(1-F 3 Z.35)-2- 38 O 4%-1-BE(2-Cyclohexen-1-ol, 49845 0.02
1-methyl-4-(1-methylethyl)-, cis-)
14.492 1F ¥ /%(1-Octanol) 152144 0.06
14.917 F574%® (Linalool) 11495994 4.51
15.450 Ji% & 75 1% ¥ (Dehydrolinalool) 182717 0.07
16.592 2-+ = ##5(2-Tridecen-1-ol, (E)-) 40868 0.02
16.817  4-Fi#k-1-(1-F % Z.%)-3-5F O ff-1-B¥(3-Cyclohexen-1-ol, 1940751 0.76
4-methyl-1-(1-methylethyl)-)
17.167 % Z. W (Phenylethyl Alcohol) 390892 0.10
17.775 a -#2 g% (3-Cyclohexene-1-methanol, .alpha.,.alpha.4-trimethyl-) 975066 0.38
24.883 ~+—®%(1-Undecanol) 38708 0.02
B & R I LA P (containing nitrogen and sulfur and geterocyclic compounds)
3.208 — 3 T H ALY (Disulfide, dimethyl) 1706465 0.67
6.783 = FX B SERLHAL P (Trimethylsilyl fluoride) 513636 0.20
9.925 2-JR - (Furan, 2-pentyl-) 151836 0.06
10.042 Z HE=Fi{k &Y (Dimethyl trisulfide) 2719175 1.07
13.217 B4 - K H5(Oxime-, methoxy-phenyl-_) 405785 0.16
13.567 FE5 ST (Siloxanes) 58863 0.02
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B A
13.642 -0, 0u-5- = B 35k -5- 2,94 5 D0 S 4k Bk -2 - FR B2 -Furanmethanol, 119068 0.05
5-ethenyltetrahydro-.alpha.,.alpha.,5-trimethyl-, cis-)
14.225 R~ 0,0-5-= F -5 247 DU Ak -2- i FFY % (2-Furanmethanol, 30829 0.01
5-ethenyltetrahydro-.alpha.,.alpha.,5-trimethyl-, trans-)
16.458 DL-#%fisi(Bicyclo[2.2.1]heptan-2-one, 1,7,7-trimethyl-, (1R)-) 44019 0.02
18.017 — FA R DURR AL Y (Tetrasulfide, dimethyl) 63050 0.02
19.192 K I} BE M (Benzothiazole) 1909304 0.75
24.108 ik SE(Siloxanes) 56117 0.02
28.608 2-(2- 2% 2. H)H EL ¥ (Cyclohexanol, 2-(2-ethylhexyl)-) 43790 0.02
28.800 1-(3-F E-2- T A B U )4-(1- PR A ) 2 197262 0.08
(1-(3-Methyl-2-butenoxy)-4-(1-propenyl)benzene)
29.383 [R-[R@,R@-(E)]]- 3,7,11,15-PY FH E£-2-+-75 4% (2-Hexadecene, 31937 0.01
3,7,11,15-tetramethyl-, [R-[R@,R@-(E)]]-)
30.317 FEZPE(Siloxanes) 80741 0.03
30.667 i+ %t B (Cyclododecanemethanol) 19248 0.01
30.900 1-F 3 4-(2- F AL IR 4 Z e ) 7- S A R [4.1.0] B 85733 0.03
(7-Oxabicyclo[4.1.0]heptane, 1 -methyl-4-(2-methyloxiranyl)-)
[11]
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