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Analysis of volatile compounds in matsutake soy sauce based on gas chromatography
ion mobility spectrometry

SU Yue, WANG Wanxin, DUAN Cuicui, MA Fumin, LI Xiaolei, LI Dan*

(Key Laboratory of Agricultural Products Processing, Education Department of Jilin Province, Changchun University,
Changchun 130022, China)

Abstract:In this study, the physicochemical indicators, color intensity, sensory and volatile flavor substances of three brands of matsutake soy sauce
(A, B, C) were determined by conventional physicochemical determination methods, gas chromatography ion mobility spectrometry (GC-IMS)
method and electronic nose method. Differential analysis of volatile flavor substances was conducted using principal component analysis (PCA) and
partial least squares analysis (OPLS-DA) methods. Differential volatile flavor substances were screened based on the variable importance projection
(VIP) value > 1. The results showed that there was no significant difference in the total acid content among the three types of matsutake soy sauce
(P>0.05), while there were significant differences in the total sugar content and chromatic value (P<<0.05). A total of 49 volatile flavor substances
were detected by GC-IMS. The fingerprint chromatogram showed that the main volatile flavor substances shared by the three types of matsutake soy
sauce were 2,3-pentanedione, n-butyral, tert-butanol, etc., which mainly provided the caramel flavor of the soy sauce. PCA and OPLS-DA could ef-
fectively distinguish three different brands of matsutake soy sauce. Based on VIP value > 1, a total of 16 differentially volatile flavor substances were
screened out. Among them, propylene glycol contributed sweetness, 2-methyltetrahydrofuran-3-one contributed baking aroma, and 2,6-dimethylpyri-
azine contributed umami taste. Sensory evaluation showed that the overall acceptability of brand A soy sauce was the optimal. To sum up, there were
differences in the content of flavor substances and sensory characteristics among the three different brands of matsutake soy sauce.

Key words: matsutake soy sauce; flavor characteristic; volatile flavor substance; GC-IMS; fingerprints; multivariate statistical analysis
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Table 2 Sensory evaluation standard of matsutake soy sauce
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samples of different brands of matsutake soy sauce
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Fig. 1 GC-IMS three—dimensional spectra of volatile flavor
substances in three kinds of matsutake soy sauce samples
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Fig. 3 Fingerprint of volatile flavor substances in three kinds of matsutake soy sauce samples
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Fig. 5 Orthogonal partial least squares discriminant analysis scatter
plot (a) and permutation test results (b) and variable
importance in the projection values (c) of volatile aroma
substances in three kinds of matsutake soy sauce samples
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Fig. 6 Electronic nose analysis response values radar map of
volatile flavor substances of three brands of matsutake
soy sauce

N T 325 o3 B 2 B KRR, X0F 3 i A

AT B AT SR LT, i 7R, (P B AR
B R ) At G, U At A 5 7 A5 03 o i 02 i



2025 17 5 44 % 512

R A FOE RS 245 406 1 230
21-32.

AU S REB b ECAE R PN A B R AR 2 BEARAI
JACJEE L ity BB I S B A el LR, X T AR
i T A P A AR RS B =R X AN B
J2 C ity RRURA T i MR AT 4 A2 T2 s o ) R AL 3K T BE
el TS AEZ R RERY I, 288 F10E, =
o R PO P I AR R AR5 R € A LU 19 2R
AR LA L, T B LR R R T RAR I SR /50K
fin RRCIU LA (8 1) (8 8 AR ZS B A 1 — € Y T Al X
B 93 B 245 2R AN A Bl T R A LA A B il A XU R A R
LR TH B AR 5 7 s R A T A ME 2%

—=— [ A

—o— ffifiB

—A— ffRC
SMATTESZ S

E7 =fMREREEHBRETESR
Fig. 7 Sensory evaluation results of three brands of matsutake
soy sauce
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