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-EAETE(3.36%) AR ZHE(10.49%) 2-F X TE(7.00%) (K, K)-9,12-+ A= HR(6.97% ) .7 %
TH(5.97%). .+ A% (5.05%). X Z % (4.28%) . M ¥ (3.51% ). 1-(1H- % % £-2-)-Z H (3.01%) . K ®
(1.96%).3-F %-1-T B (1.32%)5- X FERB(0.97%) 3-FTREFTE(0.84%) 2-FARA-ZLHXXR
(0.82%).2,5- = F X-4- 2 X%-3(2H)- k%M (0.27%) 3,4-—FREXH(0.26%)E B AYM Lt EL 4
B4 76.84%, LARRER  AATRTRERCEFLLTERANETH,
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EMEYMS RO EFHERERT BRI FRE2H
RS FHERDRNIBL Y, ME T 8% %
MITZRAMAEDRERIER 2 #ERFHELR
EER,BOTHB TECY, ¥ANEETRE.
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B TFARMENEPERERS AR, FEAR
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1.1 # #

FTHERE EZALERHERLT; 2B, LRk
FRM A A, HRTAAL B KBB4, L5 42 R
HERARALA
1.2 (#5e&

Agilent6890NGC-5973IMS < i Bk A 1%, %

E—EE - MLWRE,
*» ENTHYEERRAARESLRERHRE
WORR B #:2006 — 05 - 24

Agilent 2 7] ; CP3800GC S M 53% FID ® i 48 , £ H

. Varian A 5] ; A B AR R BOR &, L e A8

I,
1.3 EREBERBEER

FREL 10 g T8 %, BA 250 mL BJRLHE S, n
A 100 mL @K, FEMAL B A, B T H &\
RN 9 — 3 , BT e e PR A9 L S B AT N A R B
HREBEREEMNS WA EHA 40 mL Z B 250
mL BEREHE, FAEBR KB MR, KB RE 40C, K
FIRN A EERERR 3 h, FTBEBRBKAE 40C K
BHRERSE, X KRBRA TR, SHEGENSRK
LA
1.4 SHEGHHNSABENSHF

KRB HLZ T : HP-5MS 30m X 0.25 mm X 0.25
pm BAEH , BREAS ,HRE 1 mL/min; #HOR
BE 300 T ,4r¥ith20:1,#HE 0.1 uL. HEBRF:
RIGEE SOC,HE 1 min, YA 2C /min EEHE
240°C 4% 1 min, B LA 4C /min 7+ ZE 280C , {75 2
min,

S AL : CP8744 60 m X 0.32 mm X 0.25
pm BHEH FIDKME, BLKAK, LA HF L.

SPRBRYLR KW & B TR E W E1,70 eV
BB, B FEERE 230C, WRFRE 150C, F#
H% 5 :30~350 amu,

2 ARBALHE R

B1pL TEEELZM(ZE), A GE-RiE
ERAMGET TS, NTHREZMERY P4
i B3FEAY,  HEBFREWE 1R,
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2006 EE N B 7 M(EE23M)| 95




o r A e A FO0D AND FERMENTATION INDUSTRIES‘
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M1 TREERMWEETHE
BN E 33 Fa Y, Bt MSDChem fb% TAE
YRR AL B R G, R e T AR H AL IR B E T & R
BRMPEAN SR, RS YETRENE

RYERASY 3t 76.84% AR RF 1, EEMLEKE 3-
FETE(13.36%) MR ZEE(10.49% ) .2-F %
TE (7.00%). (R, )9, 2-+ A\ _ZH R
(6.97%) MM ZBE(5.97% ) . T AB(5.05%) . KZ
B5(4.28% ) HEEE(3.51%)  1-(1H-ME M 2-2-)- 2. W
(3.01%) JREE(1.96% ) .+ ABRZE (1.95%).2,
3-2H-3,5- "R 6-H - 4H-MEm-4-8(1.87%) .
3-HIEE-1-THE (1.32%).5-% P BRI (0.97%) .3-
FRENE (0.84%) . 2H A EAZHBEXER
(0.82% ) .5-HIEMERE (0.41%).2,5- " HE4-BH-
3(2H)- WM (0.27%).3, 4" HEEEX®
(0.26% ) %A,

£1 THEEEREZBESRAZE

A% B8 it ) HYEE ERE
G /min . hawsk /% /%
1 2.01 4-333%-2-T M (4-Hydroxy-2-Butanone) 1.09 90
2 2.17 2- ! 3 1P ® (2-Methyl-1-Propanol ) 0.95 91
3 2.36 3-H 3 T # (3-Methyl-Butanal) 13.36 90
4 2.44 2-F 2% T B¢ (2-Methyl-Butanal) 7.0 90
5 2.87 3-$%-2 T M (3-Hydroxy-2-Butanone) 0.22 90
6 3.17 3- 1 #-1-T B (3-Methyl-1-Butanol) 1.32 90
7 3.22 2-F1 #-1- T B¥(2-Methyl-1-Butanol) 0.88 72
8 4.64 2,3-T —®(2,3-Butanediol) 0.22 83
9 5.13 MR (Furfural) 3.51 97
10 5.75 B ®¥ (2-Furanmethanol) 1.96 97
11 6.72  2-3Ff#-1,4-—M(2-Cyclopentene-1,4-Dione) 0.40 80
12 7.49 3-F g 2 Y (3-Methylthio-Propanal) 0.84 94
13 9.63 3-BE4R-2- B (Hept-3-yn-2-one) 0.22 77
14 9.99 S5-H 3 B RE (5S-Methyl-Furancarboxaldehyde) 0.41 94
15 14.18  # Z M (Benzeneacetaldehyde) 4.28 94
16 15.09  2,5-Z“HE-4-33 % 3(2H)- BMiM (2,5-Dimethyl-4-Hydroxy-3(2H)-Furanone ) 0.27 82
17 15.30  1-(1H-WLRg#-2-)-Z 8 (1-(1H-Pyrrol-2-yl)- Ethanone) 3.01 97
18 20.18 2,3-78-3,5- ¥ H-6-F K- 4H-NtW-4-M (2, 3-Dihydro-3, 5-Dihydrox-6-Methyl-4H-pyran- 187 o1
4-one)
19 23.38 2-F 3-3- 1 A -4 H- Il 1 -4- 8 (2-Methyl-3-Methoxy-4H- Pyran-4-one) 0.44 87
20 25.89 S5-3I B (5-hydroxymethyl-2- Furancarboxaldehyde) 0.97 94
21 31.24  2-H 4 H-4-Z %% B B (2-Methoxy-4-Vinylphenol) 0.82 91
22 53.35 & MR~ (2-H E 93 ) B (Hexanedioic acid, bis- (2-Methylpropyl) ester) 0.25 83
23 54.08 +—#%(Undecane) 0.29 83
24 58.86  2-(1-B1 EEPIH)at 88 (2-(1-Methylpropyl) pyrazine) 0.35 85
25 62.56 PE_HER-TH-2-23 S & R (1,2- Benzenedicarboxylic acid,Butyl 2-ethylhexyl ester)
26 64.16 3,4-— H A HK K/ (3,4-dimethoxy-phenol) 0.26 8
27 65.09 LM [1,2-a]ML8E-1;4-— 88 (Pyrrolo[1,2-a]pyrazine-1,4-dione) 0.69 79
28 67.41 + 75 8 (n-Hexadecanoic acid) 5.05 99
29 68.80 + 75 M Z B8 (Hexadecanoic acid, ethyl ester) 1.95 96
30 73.21 3 % ¥ ( Cyclodecene) 0.27 86
31 75.15 (R, 5)-9,12-+ A\ _#HB((Z,2)-9,12- Octadecadienoic acid) 6.97 99
32 76.23 ¥ 3 B8 Z B (Linoleic acid ethyl ester) 10.49 99
33 76.50 M8 Z 8 (Ethyl Oleate) 5.97 96
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EHECFETRRAARE . EF . IR H.BE
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Study on Volatiles in Dry Yellow Soybean Sauce by Gas Chromatrography
-mass Spectrometry Combining with Distillation and Solvent Extraction

Shi Huazhi

(School of Chemical and Environmental Engineering, Beijing Technology
and Business University, Beijing 100037, China)

Liu Yuping Sun Baoguo Huang Mingquan

ABSTRACT Through GC-MS combined with SDE (simultaneous distillation and solvent extraction), Thirty-
three components which was up to 76.84% of the total extracts in dry yellow soybean sauce were identified. A-
mong them were 3-Methyl-Butanal (13.66% ) ,Linoleic acid ethyl ester (10.49% ) .2-Methy!-Butanal (7.00% ) .
(Z,2)-9,12-Octadecadienoic acid (6.97% ) .Ethyl Oleate (5.97% ) .n-Hexadecanoic acid (5.05% ) . Benzeneac-
etaldehyde (4.28% ) .Furfural (3.51% ) .1-(1H-Pyrrol-2-yl)-Ethanone (3. 01 % ) . 2-Furanmethanol (1. 96% ) . 5-
hydroxymethyl-2-Furan-carboxaldehyde(0. 97 % ) .3-Methylthio-Propanal (0. 84 % ) .2-Methoxy-4- Vinylphenol (0.
82%).2,5-Dimethyl-4-Hydroxy-3(2H)-Furanone(0. 27% ) . 3, 4-dimethoxy-phenol (0. 26% ) etc. By compound-
ing experiment, the main flavors contribute to the flavor of Dry Yellow Soybean Sauce were also identified.

Key words SDE (simultaneous distillation and solvent extraction) , Dry Yellow Soybean Sauce, GC-MS
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