M EmBHL

HS-SPME-GC-MS/0 BXF 5T th & i PRV & SE E L &4

B, 2EF, Ao, €5, &5
(kR IKRFRIERRFR, J &) M 510640)

HBE: @I E-BAAMER (HS-SPME) 4= 548 &% -fi /LM #AK (GC-MS/IO) BA, #F5# ke &S mm. GC-MS 4
B PR KA 100 4, HPEE R R ARG, & EFERRS Y 7582%, HRRBE. BRL. BEFkd (BA)
£%F, KR GCMS/O %2k 394y A/ AE A, A, 3FRTE, 22FPATE, 2-7PAAE, 3THRLAR, CH, 4842
CH-5F L-302H)-4%E) (HEMF), RC#, 1-FH%3-87, 2-PHABCH, 2-FATHE, 3-FPATE, —VPEA=m 47542 5
— W A-32H)-"4"587 (HDMF), CBA=@ 4l ARE2 OAVAE KT 20 & A GRE it KT 2 89 R L FHMR, AR Eib ik F
RTARE F A, HEE Ak, BE, BIEE, A%, BEA%, RER, FEAR, MERE, S04 RT Fib A KB4 K
"o

KR Fib; UE-BARMER; AR R eit-g e R, Kok B4R & LEE

NEZS: 1673-9078(2014)11-204-212 DOI: 10.18982/j. mfst.1673-9078.2014.11.036

Modern Food Science and Technology 2014, Vol.30, No.11

Identification of Aroma-active Compounds in Soy Sauce by

HS-SPME-GC-MS/O

ZHAO Mou-ming, CAIl Yu, FENGYun-zi,/CUlL-.Chun, ZHAO Hai-feng
(College of Light Industry and Food Sciences, South China University of Technology, Guangzhou 510640, China)

Abstract: The aroma compositions of soy sauce were analyzed using headspace-solid-phase microextraction (HS-SPME) combined with
gas chromatography -mass spectrometry /olfaccometry (GC-M SIO). A total of 109 volatile compounds were isolated and identified by GC-M S
Among them, alcohols were dominant (75.82%), followed by aldehy des, esters, acids, and furanones. T hirty -nine aroma-active compounds were
identified by GC-M S/O. The key aroma-active compounds were 3-methy Ibutanal, 2-methy loutanal, 2-methy lpropanal, 3-(methylthio) propanal,
ethanol, 4-hydroxy-2-ethyI-5-methyl-3(2H)-furanone (HEMF), phenylacetaldehyde, 1-octen-3-ol, ethyl isobutyrate, 2-methylbutanol,
3-methylbutanol, dimethy| trisulfide, 4-hydroxy-2,5-dimethyl-3(2H)-furanone (HDMF), acetic acid, and 2-methoxyphenol. Their odor activity
values (OAVs) were above 20, and their aroma intensity scores were more than 2.0. They contribute malty, baked potato-like, alcoholic,
caramel-like, floral, mushroom-like, fruity, onion-like, and smoky flavors to the overall flavor of soy sauce, constituting the unique aroma of
fermented soy sauce.

Key words: soy sauce; headspace-solidphase microextraction; gas chromatography-mass spectrometry; olfacometry; aroma-active

compounds; odor activity value
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Table 1 Analysis of the composition of volatile compounds and aroma-active compounds in soysauce

‘f; /%;?: e )ii’;; Aok R AR mg o *;X:ﬁ ii‘;i
B (5)
14.68 13 60 Bk i ok 8 3.0 59.66 2.84
19.90 3-FATE 60 Rk gl 30 4.86 0.23
20.03 2-F A TH 74 0.80 0.04
22.85 3-F A RE 60 BR 5ok - 0.7 0.58 0.03
33.62 R PR 105 12.91 0.62
B 78.80 3.76
m% (8)
1.42 2-7 A A EE 72 A& xFHAE 20 19.09 0.91
1.81 2-7 & TS 57 ZFE EFAD 2.0 55.59 2.65
1.84 3- P A TER 44 x*FE&  EF 4D 2.0 62.43 2.98
411 B-2-TF B -2-T ¥k 84 0.69 0.03
16.10 R EE 105 4.18 0.20
18.93 RTUE 91 A #%F A B 3.0 12.50 0.60
25.79 2-FR KT HHEE 117 0.44 0.02
2851  5-FA-2-RA-2-0EE 117 0.19 0.01
¥ e 155.12 7.39
8 (11)
2.31 2-15%.8R 86 0.40 0.02
2.62 4-F 3K -2- % ER 58 0.24 0.01
474 4-F =2-TER 43 1.04 0.05
5.44 5-F A& -2- 2 ER 43 2.25 0.11
7.10 3-F A -3- 7k b -2-BR) 55 0.77 0.04
8.44 6-F & 2- & BR 43 0.66 0.03
8.95 3-¥ 43 1.12 0.05
9.20 2,3-F = 99 0.11 0.01
10.25 1-# 4 -2- A 43 6.26 0.30
10.40 1+ #-3-8R 55 Bk E#HAIT O 20 0.52 0.02
17.69 2-3F X Hi-1,4- R 9 1.85 0.09
B 15.23 0.73
A5 /(19)
1.68 CE LB 61 33.88 1.62
2.13 7 B LB 57 2.63 0.13
2.20 2-7 A 8L LBy 43 EE S Py 3.0 1.19 0.06
2.28 LB P B 61 0.15 0.01
2.70 LB F T B 43 4.68 0.22
3.03 TR TBs 71 A& F 402 13 1.34 0.06
3.29 2-F A TH CBs 102 0.83 0.04
#TRN
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3.57 3-FPATECER 88 & F A1 2.0 0.92 0.04
3.65 CH T B 43 1.78 0.08
491 T B, R B 43 1.44 0.07
6.66 2-F RN BR LB 88 X4& - 13 0.14 0.01
7.06 4-F K ORER LR 88 & F 404 1.0 0.18 0.01
8.41 T T B 88 0.14 0.01
11.65 2-B A AR U 45 4154 1.98
18.09 -5 A B 56 1.65 0.08
19.50 R P CE 105 & - 2.3 7.33 0.35
20.04 TR —CH 101 8.87 0.42
22.36 RUBR LB 91 i A0 1.2 9.94 0.47
23.17 LB K LY 104 A A4 2.0 1.46 0.07
B e 120.09 5.72
B (14)
1.98 &) 45 Bk Nl L 20  1143.04 5449
3.11 1-/ B2 59 1.48 0.07
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5.70 1- T 56 28.11 1.34
7.70 3-FPATHE 55 ZFE O HFHE 2.3 76.64 3.65
7.67 2-F AT 41 *FE&  EE4D 2.3 53.81 2.57
12.54 T AK-1-AEE 58 0.46 0.02
13.29 3-¥87 59 1.70 0.08
14.73 1-F H-3-B% 57 Bk E AL 2 19.14 0.91
15.56 1,5-% = 1-3-B2 57 9.97 0.48
16.91 (RR)-2,3-T =B 45 47.30 2.25
17.83 meso-2,3-T — A% 45 87.68 4.18
24.76 R B 79 0.86 0.04
25.48 R LB 91 & AR 2.7 107.43 5.12
B 1590.48  75.82
 (6)
3.64 Ry 94 0.65 0.03
24.33 e Ny 109 mER Eeld 2.7 6.56 0.31
27.41 KBy 24 1.32 0.06
27.78 4-T L A ) KB 137 mEek Emeld 27 8.62 0.41
30.15 4-T A KBy 107 1.60 0.08
30.42 4-T Hs 2 4 0 KRBy 150 mE% omE4ld 28 2.27 0.11
B 21.02 1.00
SEAa (10)
1.28 ¥ BB 62 2ok - 1.0 0.68 0.03
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12.04 —P A=A 126 gk mseAld 30 0.89 0.04
12.21 5-% H-2-k v F ARET 95 &k - 3.0 0.76 0.04
14.44 3-F A A 48 g% tagwsb 3.0 1.98 0.09
#TRH
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20.77 3-F H A W EE 106 4.20 0.20
29.26 3- R Aoy 160 0.34 0.02
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21.42 2(3H)-" "% &R 55 2.32 0.11
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Table 2 Concentrations and OAVs of the aroma-active

compounds in soysauce

B 4E

3-FATHE 31321.34 100009 31
S SR 2.95 0.114 29
4-%Kk-25-—FH
-3(2H)-4 " R 675.18 250! 27
(HDMF)
T 451025.66 220008 21
IFHARBKCE 18142 8.5 21
peol Ny 193.81 9,542 20
4-TH A& eI KRBy 27.05 304 9
ROEE 2861.15 39014
TE C B 5.68 109
35 HK-2-F K4
s @(maltol) 13294.93 2500129 5
4-T R A6 KBy 247.92 5004 5
2-T #-35-Z F Aot
31.48 7.50 4
%
1-3 % -3-8R 351 10 4
3P A TR LA 5.49 30l 2
3-FATH 1501.16 12000 1
2- Btk 1311.09 100021 1
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2-F AT B 539.66 1200024 <1
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K P 8 LAY 18.82 53(23 <1
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2-F KT EE 3388.92 4.4 770
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(HEMF)

KU 369.02 4[] 92
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IR ARSI R R A BRI, TRl e K
] SV TR A RATR A B REA LY, 4R
TR B RAE By A A B AENE, AN
J AR BEARAR AL 4. A SZI6 p kS H 28 2018 1)
OAV=92, x5 Steinhaus £ H A JH 7T 25 SR AH
B, AP = T = T e SRR A i Y
BT 5 SR0,  2K 2 AR MR S50 R 4 3 4, HAR
AT R H 2 1) Z R R —.
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FMEE (KW, KHER R GHE), KLRLH
(IEE), LB B (Fef) N 3-ZREEm (i)
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PEAE TS GC-O LR A— XS, ZIWGMIE
UL T AR 78 A HBE A . J IR AT e A S IE K )
B A R R B EA = 2, HEITH
NESN AR BER P RS ERER, Xk
OAV<1 LA YIREMEE VR A G IR v e A2 [
RFECH AR A BT [RIE A, T3 ARHE s 5C
Wrme, BAE S A B I RS R )
KAYIAT DI 2o — 2 s ) S ZY R, Ml EIEA
] F MR R P K T i, PR, OAVH R BETE— &
FEPEHHUE GC-O SRUG ) 45 SRP4+2],

3 Zhig

3.1 AWF7EE HS-SPME f 7 V23 BUE Jih ) U4
i, 3R GC-MS Hl GC-O B 53 %5E
109 R EE S G, Hd 39 M B gL &
W) Eelh A SRS 10 2%, HA Bz (75.82%),
B (7.39%), FE3E (5.72%), FRIE (3.76%), Ikl
(B 25 (2.06%), 2 (1.00%), ALEESS (0.91%),
B 25 (0.73%), Fifb A (0.76%) AR
(1.64%).
3.2 Ak, ENFHFSIEMEE (OAV) HITHE, 39 Fif

KRR A 29 Fh OAV>1. FAGREIE KT
2, H OAV i KT 20 1 15 NEIEIEAL S e iE
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M,  1-SFME-3-EE, 2-FAJETNPR OfR, 2-H AT RE, 3-
R TREE, —HI=H, HDMF, ZRRAEEIAN .
OAV 1H 1= [ 8 S TR B T BAR AR DTk Hh 22 27
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