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Analysis of Odors from Beijing Spiced Beef by Solid Phase Microextraction—Gas
Chromatography—Mass Spectrometry

Song Yongqing, Qiao Xiaoling, Wang Yu, Yang Junna
(China Meat Reaserch Center,Beijing,100068)

Abstract In this paper, a method for the detemination of odors from Beijing spiced beef using solid phase
microextraction and gas chromatography-mass spectrometry(GC/MS) was presented. The sixty-eight components were
detected. The results showed that the content of the aldehyde components accounts for 49.12%, the content of the ketone
components accounts for 0.84%, the content of the alcohol components accounts for 4.85%, the content of the hydrocarbon
components accounts for 13.29%, the content of the ester components accounts for 2.61%, the content of the phenol and
ether components accounts for 11.33%, the content of the containing nitrogen and sulfue and heterocyclic compound
components accounts for 6.55%, the content of the other components accounts for 11.41%. Among these compounds,
aldehydes, ketones, containing nitrogen and sulfur and heterocyclic compounds are the main source of flavor of Beijing

spiced beef.
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fREBHRE ] SFR aFR aoek
(min) (%)
& ¥ (aldehydes)
1.790 2—-H % T8 (Butanal, 2—-methyl-) C,H,0 86 8.22
2.517 J%B%(Pentanal) C,H,,0 86 1.59
5.150 8 (Hexanal) CH,,0 100 27.60
8.340 BeA%(Heptanal) CH,O 114 3.77
11.258 # B8 (Benzaldehyde) C.HO 106 1.32
11.583 2#%(Octanal) C4H,,0 128 1.98
14.067 (E)—2—%##88[2—Octenal, (E)-] CH,0 126 0.07
14.675 FE(Nonanal) C,H,;0 142 3.93
17.583 & (Decanal) CyHyO 156 0.09
21.075 —PEEETRE CH,0, 136 0.41
Benzaldehyde, 4—methoxy-—
22.475 2—+—#§88(2- Undecenal) CyHyO 168 0.06
26.858 =B (Tridecanal) CsHx0 198 0.03
30.017 +\Bi#E(Hexadecanal) CHy0 240 0.05
i 3% (ketones)

8.251 2—BeMR(2—Heptanone) CH,0 114 0.32
14.525 2—F-#(2~Nonanone) C,H,,0 142 0.05
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B %(ketones)
15.000 [1S—(1a,4B ,5a)}-4—FX—1-(1-PEZE)ZH[3.1.004-3-8 C,H,0 152 0.24
Bicyclo[3.1.0lhexan—3—one, 4—methyl-1—(l—methylethyl)—, [1S—(1.
alpha. ,4.beta.,5.alpha.)}- »
15.358 <FM(Thujone) CyoH,0 152 0.17
29,792 1-Q-H-4,6- “HEX)-$H CioH,0, 196 0.06
Ethanone, I—(2—hydroxy—4, 6—dimethoxyphenyl)—
#¥¥(alcohols)
11.483 (la,2a,5a)-2-HE-5~(1-FEZ%)- _3[3.1.012%-2-8 C,oHs0 154 1.41
Bicyclo{3.1.0]hexan-2-0l, 2-methyl-5-(1-methylethyl)—,
(1.alpha.,2.alpha.,5.alpha.)—
13.100 %¥#)(1-Hexanol, 2—ethyl-) C:H,0 130 0.31
14.442 JE%R¥(1-Octanol) CH,,0 130 0.12
14.875 3,7-ZHE-1,6-%#H-3-8 C,oHuO 154 1.16
1,6—Octadien—3—ol, 3,7—dimethyl—
16.775 (R-4-FE-1-(1-PELE)-I-HFOB-1-8 CioH 0 154 1.10
3—Cyclohexen—1—ol, 4—methyl—1—(1—methylethyl)—, (R)—
17.125 % Z.M(Phenylethyl Alcohol) CgH, O 122 0.47
17.742 a —-##8¥(p—menth—1—en—8—ol) CyoH, 0 154 0.19
19.833 2—+ %2 8#(2—Dodecenal} CpHx0 182 0.09
#23¥(hydrocarbons)
2.933 F4%(Octane) CiH,g 114 0.90
5.932 Z%:¥(Ethylbenzene) CsHyo 106 0.23
6.182 1,3- .8 %% (Benzene, 1,3-dimethyl-) CH,o 106 0.34
7.025 a —JE#%(.alpha. —Pinene) CyoHys 136 1.36
7.325 £7.5(Styrene) C.H, 104 0.37
7.667 % #%(Camphene) CioHg 136 0.82
8.652 B —F#(. beta.—Pinene) CiHis 136 0.48
8.779 A-FHE-1-HWE-NIHK[3.1.0]2%Bicyclo[3.1.0]hexane, CoHyg 136 1.46
4—methylene—1—(1—methylethyl)—
9.108 1-Z%-3-F%% CH,, 120 0.08
Benzene, 1-—ethyl—-3—methyl—
9.445 B — H#:H5(. beta. —~Myrcene) CiHy 136 0.61
9.680 2-RX-5S-REE-TIH3.1.01E-2—- # CiHy 136 0.63
Bicyclo{3.1.0lhex—2~ene, 2—methyl-5—{]1—methylethyl)-
10.150 1-F%-4-(1-PEZH)-1,3-2-% CoHye 136 0.56
1,3~Cyclohexadiene, 1—-methyl-4—(1—methylethyl)—
10.442 D—-#r####(D-Limonene) CpoHys 136 2.67
10.658 B —7k 7 #8(. beta.—Phellandrene) CioHs 136 1.41
10.995 1-RE-2-(1-FEZE)E CHye 134 0.80
Benzene, 1—methyl—2—(1—methylethyl)—
12.354 3,7, 1-ZR%-RIH[4. 1.0l -2 # CoHy6 136 0.23
Bicyclof{4. 1.0lhept—2—ene, 3,7,7—trimethyl—
20.375 -+ Pge(Tetradecane) C.H30 198 0.04
21.842 4,11,11-=PE-8-PHRE-WHF (7.2.0] —+—8k-4-1% CsHa 204 0.10

Bicyclo[7.2.0lundec—4—ene, 4,11, 11-trimethyl-8—methylene—
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2 3(hydrocarbons)
22.875 ~+H$z(Pentadecane) CisHa 212 0.10
25.233 +-t5¢(Heptadecane) CiHy 240 0.07
28.800 +/\£(Octadecane) CipHy 254 0.03
i (esters)
9.292 3-AR-1-TREWMER C,H, \NO, 133 0.11
1-Butanol, 3—methyl—, nitrate
14.167 2,6,6- =& "¥[3.1.1]E-2-1H-4-M LMK CH;0, 194 0.05
Bicyclo[3. 1.1]hept—2—en—4—ol, 2,6,6—trimethyl—, acetate
26.400 A% = PE —PHEE(Dimethyl phthalate) CiH 104 194 0.04
27.400 TEM MRS C,H,0, 206 0.46
Phenol, 2—methoxy—4—(2—propenyl)—, acetate
28.633 4% _ 58— Z N§(Diethyl Phthalate) Ci,H,0, 222 0.04
28.867 B—RT & P R KRR T R R AR Cy Hy058i1, 394 0.05
Benzenepropanoic acid, .beta.—[(tert—butyldimethylsilyl)oxy}—, tert—
butyldimethylsilyl ester
29.058 2-LRHETHON CisHz0, 234 0.04
Benzoic acid, 2—ethylhexyl ester
31.158 PE 8 — 5 T#41.2-Benzenedicarboxylic acid, CsHz0, 278 0.58
bis(2—methylpropyl) ester
31.917 A% B — TE4(Dibuty! phthalate) CHx0,4 278 1.24
B e fnBkd&(phenols and ethers)
11.058 %4 i(Eucalyptol) C,H;s0 154 1.98
17.350 *f—# P # &8 Anisole, p-allyl-) C,H,;0 148 3.10
23.017 T #%&)Eugenol) CoH,,0, 164 6.25
& FA B R 2L & ¥(containing nitrogen and sulfue and heterocyclic compounds)
3.133 Z % —§(Disulfide, dimethyl) C,HS, 94 2.02
9.875 2- R EM:W(Furan, 2-pentyl-) CH,,0 138 0.67
9.983 ZHE=B(Dimethyl trisulfide) C,HgS, 126 2.74
13.183 B3~ %% 5(Oxime—, methoxy—phenyl-) C:H,NO, 151 0.29
14.292 1-#% . 4e(Hexane, 1—nitro—) CeHsNO, 131 0.12
19.150 FJom(Benzothiazole) C,H,NS 135 0.71
- E%(Others)
6.900 =P E&aEM(Trimethylsilyl fluoride) C,H,FSi 92 0.81
20.117 1-PEE—4-(1-FRE)E CoH,;0 148 10.58
Benzene, 1-methoxy—4—(1—propenyl)~
28.950 +A#IREZ52(0xirane, hexadecyl—) CsH, 0 268 0.02
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313 CH,OH/CO,S{kirALY B RELH IEXY RARE B

SHFHRIE FrREEH PRl U RIEEH RN MY RABE K
(mol/mol) HRTE BE% PRI BGE % ()%

k=2 k=2 k=2
10x 107 0.60 1.2 1.4

100% 107 0.58 1.2 1.4
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