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Analysis of the Effect of Different Pixian Bean Paste on the Volatile
Flavor of Compound Seasoning Based on GC-MS

XU Yang, SHEN Siyi, JI Derong, DUAN Lili"

(School of Food, Sichuan Tourism University, Chengdu 610100, China)

Abstract: In this study, gas chromatography-mass spectrometry (GC-MS) was used to detect the volatile substances in the
fish flavored and spicy flavored compound condiments made from different brands of Pixian douban, and the effects of
different brands of Pixian douban on the volatile flavor substances of the compound condiments were analyzed in
combination with chemometrics and sensory properties. The results showed that 63 volatile components were identified in
fish-flavored compound seasoning, including 6 alcohols, 5 ethers, 6 aldehydes, 6 acids, 28 terpenoids, 3 ketones, 5 esters
and 4 other compounds. A total of 64 volatile components were detected in the samples of spicy compound flavorings,
including 6 alcohols, 1 ether, 9 aldehydes, 8 acids, 27 terpenoid hydrocarbons, 1 ketone, 5 esters and 7 others. The study
showed that there were significant differences in the effects of different brands of Pixian douban on the flavor of fish flavor
and spicy flavor compound seasoning, and the differences in the flavor of fish flavor compound seasoning were mainly
reflected in the types and contents of aldehydes, esters and ethers.the products made by Chuanpi, Hengxing and Dandan
Douban had a high content of aldehydes, esters and ethers, which played an important role in the formation of fish-flavor

flavor. The difference of flavor of spicy compound condiments was mainly reflected in the type and content of aldehydes,
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the advantage of Chuanlaohui douban to enhance the characteristic flavor of spicy type was reflected in the rich aldehydes.

Key words: Pixian bean paste; fish flavor type; spicy flavor type; compound seasoning; gas chromatography-mass spectro-

metry (GC-MS)
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Table 1 6 kinds of Brands Pixian douban product information
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Table 2 Preparation ingredients of fish-flavored compound

seasonings
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Table 3 Preparation ingredients of spicy flavor compound
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Table 5 Sensory scoring criteria for spicy compound

seasonings seasonings
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Table 4 Sensory scoring criteria for fish-flavored
compound seasonings
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Table 6 Flavor substances and relative contents in various samples of fish-flavored compound seasonings
AEX B (%)
F5  CASE AR FELAR 43 ¥
CLH CP JC SFH HX DD
By
1 64-17-5 V' Ethanol C,H,0 1.65 3.3 693 3.85 280 2.03
2 13651-14-4 2,3- " HILREE 2,3-Dimethylbenzyl alcohol CH,0 007 0 008 005 0 0
3 99-48-9 L& s Carveol CoHigO 008 017 0.07 092 0.09 0.07
4 470-82-6 L wliif i Cineole CiHi O 362 126 433 180 1.40 0.70
5 507-70-0 2- B borneol CioHO 009 005 0 0 009 0
6 107-18-6 P BE 2-Propen-1-ol C,H,0 1.12  17.22 16.51 16.54 10.86 0
123
7 115-10-6 B Dimethyl ether C,HO 0.75 0 009 0 010 0
8  2179-57-9 IR AR Diallyl disulfide CH,S, 033 041 051 042 0.13 0.10
9 928-55-2 L HE G Ethyl1-PropenylEther CH,,O 294 58 0 006 013 0.19
10 592-88-1 B S EE rf Allyl Sulfide CgH, (S 0 199 0 031 1.15 051
11 140-67-0 S G Estragole CoH,0 009 0 006 0 005 0
(223
12 590-86-3 S Isovaleraldehyde CsH,,0 1.05 234 085 127 3.42 3.1
13 96-17-3 2-FIBET 2-Methylbutanal CH,,0 1.15 0 090 127 3.89 442
14 66-25-1 EC % Hexanal CH,0 040 240 029 031 1.55 2.05
15 1998/1/1 e Furfural CHO, 101 362 210 0 09 0
16 124-19-6 T Nonanal CH O 012 011 0 005 0 0
17 498-60-2 3-BERE 3-Furaldehyde C,H,0, 123 1.01 2.02 1.00 2.69 1.86
223
18 64-18-6 PR Formic acid CH,0, 416 0 0 0 0 0
19 625-45-6 HEkkam 2-Methoxyacetic acid CHO;, 422 0 130 0 0 072
20 13881-91-9 FIEH R Aminomethanesulfonic acid CHNOS 097 0 0 0 009 0
21 1115-65-7 L-2 e At iR L-Cysteinesulfinic acid CH.NOS 0 264 071 071 0 0
22 64-19-7 1 Acetic acid CH,O, 3197 39.77 34.20 44.12 49.45 49.71
23 616-62-6 WHEHRN @ 2-Propylmalonic acid C.H, 0, 0 0 011 0 008 0
2z
24 13952-84-6 2-FHET sec-Butylamine CH; N 2.65 0 0 0 0 0
25 463-82-1 B 2,2-dimethylpropane CH,, 651 0 024 043 0 022
26 2216-34-4 4-HI 3Rt 4-Methyloctane CyH,, 0.13 0 0 0 052
27 508-32-7 = cyclene CioHyg 0.24 0 019 0 0
28 13466-78-9 3B 3-Carene CoHs 087 0 076 030 028
29 79-92-5 B Camphene C,oHy6 3.09  0.68 2.63 094 0.76 0.41
30 499-97-8 (EAeEg R pseudo-limonene CoHyg 021 0 015 0 0
31 99-87-6 4-SEN R p-isopropyltoluene CioHy, 0.17  0.04 0.09 0.05 0.04
32 586-62-9 [t Terpinolene CoHyg 147 047 039 0 0.02
33 514-95-4 1,5,5-= F 5E-6-TF H L PR O e 1,5,5-Trimethyl-6-methylene-cyclohexene ~ C,oH,4 0.66 0 0 0 0
34 99-85-4 y-HATHR y-Terpinene CioH6 0.31 0 1.54 081 0.69 0.16
35 5989-27-5 d-FrPEEH D-Limonene CoHyg 007 0 007 008 0 0
36 3856-25-5 (-)-Alpha-JRJH a-Copaene CsHy, 006 0 0 019 032 0
37  24251-86-3 5,8- 3t T Dodecane, 5,8-diethyl- C6Hss 0.07 0 004 O 0 0.16
38 1560-95-8 2-HIBL U 5S4 2-METHYLTETRADECANE CsH;, 023 007 007 0 0 O
39 644-30-4 o- LN alpha-Curcumene CsH,, 042 0.09 023 0.12 0.04 0.15
40 16728-99-7 SEITH Naphthalene CysHyy 028 0 0 015 003 0
41 629-62-9 IETkE Pentadecane CsH;, 0.21 0 0 0 0 0
42 2213-23-2 2,4-— HIEBHE 2,4-Dimethylheptane CoH,, 0 1.09 032 029 134 0
43 100-41-4 Vv S ether CeHy 012 065 0 012 0 0
44 55282-02-5 1, 4- 32 N AR ChE 1,4-dimethyl-2-octadecyl- CyeHs, 0 005 0 0 003 0
45 5208-49-1 (1S,3R)-Jil=-4- B s (18,3R)-(Z)-4-carene C,oHy6 019 034 0 0 0 042
46 1073-05-8  1,3,2- AR CbE-2,2- E ALY 1,3,2-Dioxathiane,2,2-dioxide C;HO0,S 0 0 11.48 0.67 0.02 0
47 619-99-8 3-ZHETkE 3-ethylhexane CH g 0 0 091 005 0 0
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48 503-30-0 ST e Oxetane C,H,0 0.23 0 0 0 013 59
49 594-70-7 2-F B2 A B A 2-Methyl-2-nitropropane C,HgNO, 0 024 0 021 0 537
50  1069-53-0 2,3,5-=HIE ke 2,3,5-Trimethylhexane CoHyy 020 0 0 0 009 0.11
51 103-65-1 [E %S n-propylbenzene CoH,, 0.21 0 0.14 009 0 0.3
[{EES
52 110-43-0 2-P 2-Heptanone CH,O 0.1 0 006 0 019 0
53 1502-06-3 RS Cyclodecanone CoHgO 022 017 0 008 0 0.16
54 3350-30-9 T cyclononanone CoH,,0 0 0 018 0 0 012
123
55 20600-96-8 DU S ER — T im e 3,3"-Oxybis(1,2-propanedioltetranitrate  C;H,(N,O;;  0.85 0 0 007 0 0
56 141-78-6 LR T Ethyl Acetate CHO, 127 0.00 211 0.00 583 7.47
57 115-95-7 LRI Linalyl acetate CpHyO, 012 0 0 012 0 0
58 123-66-0 IECR TR Ethyl hexanoate CHiO, 213 008 013 0 0.03 040
59 503-30-0 AT b Oxetane C;H,0 007 635 0 1.83 005 0
HAts
60  62488-52-2 3-LIHE-3,6- A g} 3-ethenyl-3,6-dihydrodithiine CeHgS, 022 019 0 040 0 0
61 104-46-1 TR % cis-Anethol CiHj,0 341 034 038 0.13 0.13 0.09
62 62488-53-3 3-ZJGHE-4H-1,2- g 3-vinyl-4H-1,2-dithiin CeHgS, 020 018 0 037 0 0.4
63  18368-95-1 PV af =05, p-TH - 1,3,8- =0 1,3,8-p-Menthatriene CioHys 033 008 0 015 0 0.15
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Table 7 Types and relative content of volatile components in various samples of fish-flavored compound seasonings
=a b CLH CP c SFH HX DD
TV s FRZSH AHXT 2 (%) FRISE AR S 8 (%) RSB AN it (%) Fh2SB AR & (%) PR ARXT & 8 (%) FhSSEL AR & 5 (%)
1 B 6 6.63 5 21.83 5 27.92 5 23.16 5 15.24 3 2.80
2 BEE 4 411 3 8.24 3 0.66 3 0.79 5 1.56 3 0.80
3 R 6 4.96 5 9.48 5 6.16 5 3.90 5 12.51 4 11.44
4 WE 4 4132 2 4241 4 36.32 2 4483 3 49.62 2 50.43
5 KBE 23 18.60 10 3.72 16 19.25 15 4.50 14 431 10 13.12
6 MX 2 0.33 1 0.17 2 0.24 1 0.08 1 0.19 2 0.28
7 BEE s 4.44 2 6.43 2 224 3 2.02 3 5.91 2 7.87
8 HAth 4 4.16 4 0.79 1 0.38 4 1.05 1 0.13 3 0.38
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Table 8 Flavor substances and relative contents in various samples of spicy compound seasonings

e 5 AR, Hfl 7 Fho e, D S S b A I
27 A DT BRAE b rp HAG I 27 A | AR IAE  rp S
MY 25 Fbr | 8 = F0AE AL P SRAG It 25 B fE 2R
At RGN 22 A PR AL AR AN 30 A4
M IRRY) o

AEXT (%)
F5  CAS% SRR YR AT
CLH CP JC SFH HX DD
-5
1 64-17-5 B Ethanol C,H0 6.79 6.96 8.00 6.77 6.06 5.59
2 35301-43-0 2-CHEIRT Cyclobutanol CeH,,0 269 272 0 0
3 89794-28-5 2,4 H R PR A m 2,4-Dimethylcyclopentanol CH,O 084 089 0 0
4 99-48-9 L& s Carveol C,oH,O 0 0 0 004
5 7731-29-5 trans-4- H1 B30 O Cyclohexanol, 4-methyl-, trans- C,H,,0 0 0 0 0 128 0
6 470-82-6 eI Cineole CoHiO 487 500 558 541 590 5.11
123
7 109-92-2 I ik Ethene C,H0 0 0 0 293322 0
B%
8 590-86-3 S Isovaleraldehyde CH,(O 264 341 478 359 3.7 293
9 96-17-3 2-HIE T 2-Methylbutanal CH,(O 373 626 621 597 6.50 4.94
10 66-25-1 IECU Hexanal CH,L,0 548 079 1.10 0.62 059 0.64
11 498-60-2 3 3-Furaldehyde CHO, 624 0 0 0 0 0
12 100-52-7 RHEE Benzaldehyde C,H,0 005 010 0 0 0 0.19
13 111-30-8 R Glutaraldehyde CH,0, 0 0 0 19 0 0
14 124-19-6 T Nonanal CoH,0 0 0 0 0 0 049
15 497-03-0 J5i-2- R -2 T 2-Butenal, 2-methyl-, (E)- C;H,O 0 0 031 0 0 052
16 122-78-1 KL Benzeneacetaldehyde C4HO 0 0 0 0 0 030
(223
17 1115-65-7 L-2f e 0 fik iR L-Cysteine sulfinic acid CHNOS 404 0 0 0 0 0
18 64-19-7 1 Acetic acid CHO, 443 159 053 0 095 1.18
19 502-50-1 4-TiRBE TR 4-Ketopimelic CHOs 014 0 016 0 0
20  13881-91-9 FILH R Aminomethanesulfonic acid CH,NO,S 0 058 031 0 0
21 328-50-7 oM R 2-Oxopentanedioic acid CsHgO; 0 0 0 013 0
22 498-40-8 Ll BN 2R L-Alanine C;H,NOS 0 0 0 046 0 037
23 6647-98-9 4T 1-F B TH-IE M-3R R Pyrazf_ lligocfrzzggf acid, CHJIN,0, 0 0O 0 0 0 017
24 02437439  2-FIH 1 HEHE IH- AR S Kk Benﬁmidaz‘_’ﬁf};‘;ﬁ’fmyhc wd CHNO, 0 0 0 0 0 o1l
P22
25 503-30-0 = I Trimethylene oxide C,HO 2143 192118181832 0 13.77
26 558-30-5 R N e Isobutylene epoxide C,H,O 34 0 0 0 0 257
27 142-82-5 Pk Heptane CH¢ 0.81 0 0 0 0 0
28 544252 B =4 1,3,5-Cycloheptatriene C,Hy 481 023 0 0 0 O
29 18368-95-1 p-iA =0 1,3,8-p-Menthatriene CioHiy 1163 424 592 595 743 693
30 99-85-4 y-AH y-Terpinene CoHy6 149 033 1.73 0 199 2.64
31 79-92-5 B Camphene CoHyg 015 0 0 0 0 0
32 100-41-4 AR Ethylbenzene CgHyy 0.12 0 021 0 0 0
33 5208-49-1 (18,3R)-i=-4- 45 4-Carene CioHj6 065 172 0 052 0 0
34 127913 B-IRNE B-Pinene CoHs 228 187 0 0 0 297
35 527-84-4 AB-F IR o-Cymene CioHyy 1.18 044 146 271 182 627
36 5989-27-5 d-FrHgl D-Limonene CoHg 516 0 0 0 0 580
37 13466-78-9 3-E 3-Carene CiHg 069 0 050 077 070 0
38 586-62-9 TR it YR Cyclohexene CioHyg 224 1039 10.21 16.60 14.60 2.82
39 99-87-6 4-FNHERR p-isopropyltoluene CioHyy 0 08 0 0 234 0
40  535-77-3 (i) 5 P A H A m-cymene CioHyy 0 111 0 0 0 0




- 270 - B Tk B 2023 4 8 H
FRS
AR (%)
i CAS% PR PR 5 Fa
CLH CP JC SFH HX DD
41 80-56-8 o- R alpha-Pinene CoHys 0 053 0 0 0 0
42 768-49-0 2-FA B 1N I Benzene,(2-methyl-1-propen-1-yl)- CioH, 0 013 0 0 0 0.4
43 765-46-8 12[2.4155-4,6- 4 Spiro[2,4]hepta-4,6-diene C,Hy 0 0 0 021 015 030
44 921-47-1 2,3,4-=HIIEIE O Hexane, 2,3,4-trimethyl- CoH,, 0 0 0 032 0 0
45 2213-23-2 2,4- " P Heptane, 2,4-dimethyl- CoH,, 0 0 121 0 014 0
46 513-35-9 2-FEE2- T 2-Butene, 2-methyl- CsH,, 0 0 0 0 0 0
47 2039-90-9 2,6- IR Benzene, 2-ethenyl-1,3-dimethyl- CioH), 0 0 0 0 011 0
48 110-54-3 IECkE n-Hexane CeH 4 0 0 0 0 0 3.50
49 2080-89-9 3-2.3-1,4-C " f 1,4-Hexadiene, 3-ethyl- CeH,, 0 0 0 0 0 007
50 502-99-8 3,7- W 3E-1,3,7- =0 1,3,7-Octatriene, 3,7-dimethyl- CoH6 0 0 0 0 0 174
51  22635-78-5 WRIR[3.315-2,6-—H Spiro[3.3]hepta-2,6-diene C,H, 0 0 029 0 0 0
[{EES
52 78-93-3 2- T 2-Butanone C,H,O 0 329 0 0 0 256
BR2
53 141-78-6 LR TR Ethyl Acetate CHO, 313 215 1.97 2.61 3.70 233
54 1224-46-0 AR L TP AR Carbamic acid C;H;3NO, 021 0 041 025 021
55 107-31-3 FH % A Methyl formate C,H,0, 0 0 0 130 0
56 93-89-0 KR g Benzoic acid CoH,(0, 0 0 0 017 0
57 25415-67-2 SO Pentanoic acid CgH, 0, 0 0 0 0 0 009
HAts
58 104-46-1 TH A Anethole CH,O 041 011 008 010 0 0.15
39 135004-95-4 4’6,6_iﬁ%-12]-;ﬁ£%? e trimet?l-}’lil(;irf}l’}sg([e;}.li/.ll-?fliﬁt:3-ene CiHi0 0 0.66 2.10 2.80 0 0
60 460-01-5  (3E,5E)-2,6-—HJE-1.3,57-"FPUsf  2,6-Dimethyl-1,3,5,7-octatetraene, E,E- CoHy4 0 0.12 0 040 0
61  767-58-8 1-FP RE el Indan, 1-methyl- CioHy, 0 0 0 007 0
62 7713-69-1 N-FIBE 5 T N, 1-dimethylpropylamine C,H ;N 0 0 0 0 1812 0
63 3299-32-9 2,4,5-=HHL-1,3- " HLH 1,3-Dioxolane, 2,4,5-trimethyl- CeH},0, 0 0 0 0 008 0
64  62338-57-2  3-LMEEE-12-THIE-1,4-FFC TR 1,4-Cyclohexadiene, 3-ethenyl-1,2-dimethyl-  CjoH5 0 0 03 0 0 0
RO FRBUKAEIE B IUR AR S R M RSB AR R 5 i
Table 9 Types and relative content of volatile components in various samples of spicy compound seasonings
o R CLH CP jc SFH HX DD
R JROT RIS A (%) BN (%) RSB AR A (%) R AR AR (%) P AHRT i (%) FIEEL FHRS i (%)
1 B 2 11.66 4 15.49 4 17.19 2 12.18 4 13.28 2 10.70
2 BEE o 0 0 0 0 0 1 2.93 1 3.22 0 0
3 OEE s 18.14 4 10.56 4 12.40 4 12.17 3 10.79 7 10.01
4 BE 3 8.61 2 217 3 1.00 2 0.59 1 0.95 4 1.83
5 KBE 14 55.88 12 41.03 9 39.71 8 45.40 9 29.28 13 49.52
6 WX o 0 1 3.29 0 0 0 0 0 0 1 2.56
7 BEE 2 3.34 1 2.15 2 238 4 433 2 3.91 2 2.42
8  HAth 1 0.41 3 0.89 3 2.54 4 337 2 18.20 1 0.15
YRR, BRISW IR N R R M A 1 WITRAT p-ToEAT = . S-SRI IR AN v, )13

0.59%~8.61%, JII AL SR E . MISEZ NI
iR . AL ANTR . 4-BBE TR AE, XoF T IRURTE i oV
FHERE /NS

B2 o A3 RS Y 10.70%~17.19%, =8
A B 2-Z IR T I AR, A YR
TR YL, 2 FNEs, Hogy 5 Fp AR A s
TEIAE S P AR AN A A o LT R AR BB
VRN T U, Al Sk .

K2 B R ST 29.28%~55.88%, I

ICRESL B i = o MhIE . S-IRM BT VAT FATTIH . )
B, a- IR BT IAGER IR, d-FrisiE i p-
VRIS SEALIRAT B0 T B KU B 53, il s v s ELAT e
Wi, ISR 4- NS R SE R E SR T a ik, B
HIFTR, BRAEY EEORTEAE T A e sk &3 0R
AL, SRR RUBR I S MR 458/ INBOT
Pt 2% RN 25 43 1) o5 S 448 2 Pk Al 43 B9 10.01%~
18.14% F1 0~3.29% . IS i, IEC g
1 2-F LT, LR R ok SR IR E A,
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P R P AT T AL ARk R IR R, L PR
P43 S ELAT AR 7 A B TS RO, IS B e i 19
JEJNZEICRE S . AR b, IR b ST e
B 1 SR AL BRI ) A3 =) B, R i v SRS I
Y 2-T7HR 1 AR S .

RS A R AT Y 2.15%~4.33%, EBEH
TR TR . R SLH TRERAS 5 Ao, Wk T AER D5
TR, TR TR I YT, 48 F=F0RE 5L & BE2s A
Hio HRZEY) TS T & i S SR PR AR SRR,
B AEARAR A B A N 2 i A B i o R H
HEAVERIPY,

kIS 5 B35 L RS 1Y 0.00%~3.22%, [H 2R
nh b o AR S FIE 2T 1 AT, BT LA
HE AR

HAbfb Gk 7 B, 5 SFERESTY 0.15%~
18.20%, TE R & B fie i o

TERRBIR TR A S AR TURI P, 12 1
FEEAN 2 U SE M 45 /)N, A RIS | IS | B 2S
P FNEESS BB AR, X RUARTE sl s n] RERE .
2.2 FAMESIFERRNELESH (CA)

1 EIPIESIATEE I R, 6 FIORIR] SR B
IR B ) £ R TR AT A PR IR S AT SR R 4 2%,
Frp I 220 SR —28, IR L SR o —2, fH 2
FFFFE S TR —28, JIBRFNGE e B —2,
PaHH 6 FlEE S, TE B AT FIRE 53 A PR JBRAR AL,
JUBRFNZE FFRE S R TR, 5 2RI i
ErE2ER . K 2 5, 6 FIASIE] AL AR EL SR B A RR
BRI AT A VRS S T SR A 3 2%, Hodr I AN LS
AR S IR S 28, PR PEW) IR S ARARL, 48 AR
ERESIR N—ZE, NI SRR R o —28, S5
R ERRZER

FEFLRA 6 PRI H HE Y A L. L-
T, R IR T SR IE . 3-
BRI . 1R . B . o-Z2 B AIEI A ik de 11 6, X Ee
6 MESRIESS | BRSS | MRS RIS L M R 2 I
T, TR, SR L 2- PR SE TN 3
XA 4 P S B S B AH L) BRI AR
o JHERAEmESS h 2,3 P9 M Tk A1 s PR St Tk 55 2
e, N RS L R, AR TR . A
BT AR &, TR SIS 5 B e iy, TS RIS
TrEASTREE . 6 FREESH IERZE S AR, RIS
Yy B A SR & RS, AR e T R
PR IRUBR D), (R RS S — RS R AR, RS B =,
Sof XU S MV E FH ARG . PRIt AT LA T 7 o e 25 X
ERAVIE B R H, ISR S FIRR S | TR RIESE Y
PR T R SRR AU TE 1l EL A FE 2

T R . SRR 2- L TRE L TR U
p-ihifar = . AR-SEPNIESL L WE ARG . LR TR, 3%
9 Ty JoT RRRIIR TR 6 FESH S M, PR PR
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Fig.1 Heat map of fish flavor type compound seasoning
cluster analysis
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Fig.3 Sensory scoring of fish-flavored compound seasonings
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