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Determination of volatile flavor compounds in Mapo Tofu
by HS-SPME and GC-MS
HE Xiao-man' NIRASAWA Satoru’ SUN Lin-juan' YIN Li—jun' CHENG Yong—qiang' ’

(1.College of Food Science & Nutritional Engineering China Agricultural University Beijing 100083 China;
2.Japan International Research Center for Agricultural Sciences Tsukuba 305-8686 Japan)

Abstract: In order to clarify the contribution of flavor components to the Chinese styledishes the volatile flavor compounds in
Mapo Tofu was analyzed by headspace solid — phase microextraction ( HS — SPME) combined with gas chromatography — mass
spectrometry( GC — MS) .The extraction conditions including SPME fibers preheating time extraction time and extraction
temperature were optimized as follows: 65 wm PDMS/DVB fiber preheating time 30 min extraction time 30 min and extraction
temperature 60 °C.A total of 74 compounds were identified by GC—MS which included alkyl olefin alcohol aldehyde lipid and so
on.Among them Terpinolene (1S) —( 1-) —beta—Pinene Myrcene 3—carene b-Thujene ( —) —Limonene showed the higher
content.It can be concluded that Mapo Tofu could be analyzed by SPME combined with GC - MS effectively.The sample
pretreatment was also important for accurate determination of volatile flavor compounds in Mapo Tofu.There were differences in
flavor between different kinds of Mapo Tofu.
Key words: Chinese style dishes; headspace solid—phase microextraction; gas chromatography—mass Terpinolene ( 1S) —(1-) —
beta—Pinene Myrcene 3—carene b—Thujene ( —) —Limonene showed the higher content spectrometry; volatile flavor compounds
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Table 1  Effect of different SPME fibers on extraction
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Fig.3 Total ion current chromatogram
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Table 2 Effect of different preheating times on extraction
( min) 0 10 20 30 40 50
56 58 62 65 63 59
1.44 x 10° 3.12 x10° 3.67 x 10° 4.08 x 10° 3.01 x 10° 3.82 x10°
3
Table 3 Effect of different temperatures on extraction
() 40 50 60 70
55 59 67 63
1.44 x 10° 1.99 x 10° 2.17 x 10° 1.51 x 10°
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Table 4 Effect of different times on extraction

( min) 10 20 30 40 50
56 60 68 66 61
3.08 x 10° 3.16 x 10° 4.08 x 10° 3.47 x 10° 3.42 x 10°
10 min 2.5
30 min 60 °C . 30 min. 65 pm
60 min . PDMS/DVB 30 min
30 C - GC—-MS
30 min 10.20.30. 4 5.
40.50 min 5 74
4, 40
4 10 min 9 8 5 2
50 min 3 1 2 2
2 o
30 min
o 40.350% -
13
N —beta— N “3- ~b- N
(-) - :
10 . o
23.016%
30 min. 4— -1- N -3—- .1- -3-
5 GC-MS

Table 5 GC—MS analysis of volatile flavor components of Mapo Tofu

((min) (%)
1 9.714 Terpinolene 1.323
2 9.723 Cyclohexene 1 5 5-trimethyl-3—methylene— 15 5- 1-3- -1- 0.311
3 9.731 D2-Carene D2- 0.309
4 9.367 (1S) =( 1) —beta—Pinene —beta— 2.827
5 9.479 beta—Pinene B- 0.835
6 9.652 Myrcene : 1.977
7 9.788 p—Menth-1 4( 8) —diene 0.323
8 9.903 3—carene 3- 1.386
9 10.119 g—Terpinene 0.437
10 10.238 d—Sylvestrene d- 0.425
11 10.297 d-Limonene 0.411
12 10.309 Camphene 0.395
13 10.457 (' S) —4-TIsopropenyl—1—-methylcyclohexene (S)-1- —4-(1- ) 0.375
14 10.492 3—methylene—6—( 1-methylethyl) —Cyclohexene 3- -6-(1- ) 6.433
15 10.579 b—Thujene b- 1.905
16 10.804 Camphene ; 0.427
17 10902 6 6-trimethyl—( ltheta) —bicyclo 3.1.1 hept-2—-en (1R) -2 6 6-— 331 -2- 0.643
18 11.063 (=) —Limonene (-)- 5.355
19 11.077 bicyclo 2.2.1 heptane 1.437
20 11.319 Fenchene 0.478
21 11.447 Elemene 0.980
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( min)

302

1 32.210 4-Octylacetophenone 4- 0.028
2 14.562 Methylheptenone 1.134
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Table 6  Results of mapo tofu sensory evaluation by three different brands

1 8.2 +22° 324 £3.0° 22.1 £3.2° 22.0 £2.3° 84.7 £2.7°
2 8.1£59" 344 +64" 21.1£33" 23.0 £2.3" 86.6 +4.5"
7.5+19° 349 £3.0° 20.0 £3.2° 19.9 £2.3° 82.3 £2.6°
p<0.05,
o 1 3 .
; 2 J. 2011(3):121-125.
o 4 . - -
6. J.
6 2011( 6) : 300-304.
N N 5 .
o 1 J. 2015(8) : 198-203.
; 6
2 ; - I 2010( 3) :
° 102-105.
7 . - -
° J . 2009
3 (5):152-154.
HS—-SPME GC-MS 8 .
J. 2009( 20) : 327-330.
9 . GC-MS
I 2009( 12) :
65 pm PDMS/DVB 403-405.
60 °C 30 min 30 mine. 10 .HS-SPME GC-MS
J. 2011( 3) : 150-155.
74 11 .SPME-GC-MS
40.350% 23.016% J . 2011( 10) : 86-90.
1 12 . J.
2006( 1) :49-51.
; 2 13 . D .
: 2015.
o 14 . J.
( ) 2008( 1) :100-105.
15 .
1 . I 2006 J. 2007( 12) : 400-404.
(8) :40-41. 16
2 . J. 2006( 6) : 16-18.
J. 2016(9) : 161-167.
( 296 )
parahaemolyticus in Fish and Coastal Environment in Jordan J . 8 .
Journal of Food Science 2016 81( 1) : M130-M134. J. 2008 18(2) :360-361.
6 . 9 .
J. 2016 37(12):371-374. J. 2011 21(8) :1952-1955.
7 . PCR 10 .
J. 2008 30( 3) :220-230. J. 2015 36(5) :365-369.
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