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Abstract: In this study, the volatile flavor components of different brands of preserved Lao-Xiang-Huang from the Chaoshan area were
analyzed based on gas chromatography-ion mobility spectrometry GC-IMS. A total of 9 types and 70 species were detected, including 8 esters
(6%~12%), 14 aldehydes (10%~14%), 12 alcohols (13%~17%), 3 ketones (3%~5%), 23 terpenoids (49%~72%), 6 acids (1%~2%), 3 furans
(2%~3%), 1 thiazole (0.4%~0.5%) and 1 pyrazine (0.6%~0.6%). Through the calculation and analysis of relative activity value (ROAV), the
key volatile flavor contributors of (ROAV>1) were obtained, including geraniol, citronellol, linalool, 1,8-cineole-M, 1,8-cineole-D, myrcene-M,
methional, 3-methylbutanal, 3-methylbutanol, propanal, methyl 2-methylbutanoate, 1-phenylethanol and nonanal. Among them, methional
contributed the most to the flavor of the preserved Lao-Xiang-Huang. Principal component analysis (PCA) can effectively distinguish the
samples of different brands. Partial least squares discriminant analysis (PLS-DA) combined with one-way ANOVA was used to screen 15
marker volatile compounds (VIP>1). GC-IMS can distinguish different brands of preserved Lao-Xiang-Huang, and allow rapid analysis of the
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differences in volatile compounds, thereby providing a reference for qualitative and quantitative research on the characteristic flavor components

of preserved Lao-Xiang-Huang.

Key words: bergamot; preserved Lao-Xiang-Huang; volatile components; relative odor activity value (ROAV); partial least squares

discriminant analysis (PLS-DA)
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Table 1 The relative content of volatile flavor substances in Lao-Xiang-Huang preserved

1R E Bt i) AARFE A E/%

/s 1-1 2-1 2-2 2-3 3-1 3-2 33 3-4
LB Aet B 992.701 0.77+£0.10 0.65+0.08 1.23+0.19 1.75+£0.40 3.61+£0.29 8.14+2.06 0.59+0.19 3.61+0.32
LR TES 137.746  6.57+0.19 7.33+0.30 6.81+0.23 7.42+0.16 3.40+0.42 3.24+0.09 4.45+0.17 3.98+0.36
LB TBg 215.117 0.28+0.07 0.92+0.11 0.91+0.03 0.62+0.05 0.10+£0.00 0.10+0.01 0.24+0.02 0.08+0.00

e ot 2 AR

metl\}fyeltl})lli,tlarzl;)ate 204.934 0.10+0.01 0.32+0.04 0.38+0.02 0.16+0.01 0.02+0.00 0.01+0.00 0.02+0.00 0.02+0.00

o Sk
i LB T B 191.251 0.05+0.02 0.09+0.02 0.07+0.01 0.1£0.02 0.01£0.00 0.01£0.00 0.02+0.00 0.01+0.00
methf;{glitezu-loate 221.799 0.05+0.01 0.05+0.00 0.07+0.01 0.09+0.01 0.05+0.00 0.05+0.00 0.02+0.00 0.05+0.00
AR LB 166.431 0.05+0.01 0.09+0.03 0.04+0.01 0.17+0.05 0.02+0.00 0.02+0.01 0.05+0.01 0.01+0.00
FHAKHERES 654764 0.37+0.02 0.54+0.02 0.61£0.02 0.49+0.03 0.57+0.03 0.57+0.06 0.41+0.02 0.49:+0.02
3-FATE 176.043 0.53+0.01 0.5+£0.02 0.49+0.02 0.53+0.01 0.26+0.02 0.32+0.01 0.21+0.01 0.28+0.01
2-TEf 206207 0.38+0.01 0.47+0.02 0.44+0.02 0.41+0.01 0.39+0.00 0.34+0.04 0.15+0.01 0.36+0.02
ZE-M 98.016 1.69+0.04 0.94+0.05 0.83+0.02 1.33£0.05 1.37+£0.01 1.28+0.02 1.44+0.04 1.54+0.01
- TEE-D 98.016 2.77£0.05 4.31+0.11 4.28+0.06 3.21£0.06 3.54+0.06 3.69+0.02 3.19+0.05 3.47+0.06
1-/%B5 189.979 0.07+0.01 0.17+0.02 0.16+0.01 0.16+0.02 0.02+0.00 0.01+0.00 0.02+0.00 0.01+0.00
¥ EF 87.515 2.10+£0.10 1.65+0.17 1.51£0.02 1.66+0.11 1.76+0.05 1.74+0.02 1.96+0.1 1.89+0.13

2-1REE-M 244229 0.28+0.01 0.38+0.02 0.34+0.01 0.25+0.00 0.32+0.02 0.4+0.03 0.39+0.01 0.33+0.04
2-1&BZ-D 243849 1.26+0.04 0.83+0.02 0.79+0.02 1.06+0.02 0.38+0.01 0.32+0.01 0.29+0.02 0.36+0.03
BT
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BELER
- KB 470349 3.86+0.68 6.87+1.44 7.24+0.88 6.55t1.31 536+0.88 8.76:+1.18 2.73+0.72 4.32+0.61
2-F B 10695 0.38+0.01 0.23£0.01 0.19+0.00 0.42+0.01 0.28+0.01 0.2+00.00 0.36+0.01 0.27+0.01
T 129.167  0.05+0.01 0.09+0.02 0.06£0.02 0.11£0.01 0.04£0.01 0.07+0.00 0.07+0.00 0.08+0.01
RS P 677.634 0.38+0.01 0.48+0.04 0.45+0.02 0.46+0.03 0.53+0.00 0.50+0.01 0.51+0.03 0.47+0.02
S 585256 4314046 5.5+035 531£0.2 4.90+0.50 3.59+0.37 4.40+0.54 2.37+0.01 2.88+0.06
alpha-7KAH-D 371004 132+024 2394038 2.27+0.18 1.83£0.44 0.97+0.18 1.81£0.28 0.54:0.08 0.83+0.11
2-% M 3557 0.18+0.01 0.66+0.39 0.78+0.29 0.69+0.31 0.47+0.19 1.59+0.38 0.19+0.06 0.28:+0.09

A#H-M 344.069 1.23+0.05 1.20+0.07 1.23+0.02 1.33+0.06 1.47+0.06 1.05+0.20 1.41+0.06 1.44+0.11
AAEH-D 344.681 0.90+0.15 1.13+0.06 1.20+0.03 1.15+0.04 1.12+0.06 0.66+0.29 1.03+0.18 1.11+0.18
beta-Jx At 327.541 0.53+0.10 0.88+0.31 0.83+0.18 1.06+0.27 1.08+0.20 0.83+0.14 0.71+0.22 0.70+0.15

R 301.218 1.05+0.12 1.78+0.40 1.60+0.23 1.83+0.40 2.13+0.27 2.67+0.38 1.30+0.14 1.58+0.19
alpha-J& b 290.199 1.08+0.17 2.10+0.71 2.09+0.28 2.22+0.53 1.98+0.46 2.88+0.32 0.97+0.49 1.09+0.34
AW 321.419 0.30+0.06 0.90+0.29 0.78+0.15 0.70+0.19 0.75+0.08 0.95+0.06 0.75+0.03 0.93+0.05
FAEhs 5148 1.02+0.15 1.54+0.27 1.51+0.20 1.72+0.33 2.20+0.08 2.79+0.44 1.36+0.03 1.80+0.07
=3k 283.465 1.52+0.34 2.26+0.93 2.13+0.47 2.68+0.81 2.70+0.59 4.24+0.34 2.15+0.86 2.18+0.65

WE X beta-F Ek 452239 1.64+0.24 2.15+0.34 2.16+£0.24 2.40+0.31 2.31+0.33 2.80+0.53 1.30+0.33 1.68+0.20
ATHE-M 425.898 3.77+0.09 3.59+0.02 3.66+0.05 3.58+0.04 3.65+0.02 3.21+0.27 3.70+0.17 3.67+0.01

ATARI-D 426.721 5.48+0.64 6.82+0.51 7.12+025 7.12+0.33 7.40+0.35 8.03+0.24 6.29+0.64 6.29+0.53
alpha-#4  401.001  1.12+0.17 1.23+0.07 1.19+0.02 1.32+£0.08 1.26£0.07 1.14+0.08 1.31+0.13 1.39+0.18
1.8-4"t%-M 39794 1.33+0.07 1.20£0.14 1.25+0.04 1.26+0.08 1.21+0.09 0.97+0.21 0.98+0.15 1.07+0.13
1,8-4%7+%-D  394.267 0.60+0.07 0.76+0.03 0.83+0.06 0.67+0.02 0.59+£0.06 0.51£0.08 0.36+0.08 0.38+0.04

3-H 383.86 3.08+0.04 2.74+0.18 2.74+0.10 2.83+£0.16 2.98+0.11 2.50+0.08 3.16+0.12 3.06+0.09
alpha-’KAM-M  369.78  1.36£0.06 1.50£0.22 1.70+0.24 1.72+0.15 1.99+0.12 2.15+0.12 1.45+£0.10 1.90+0.11
AetBz 702268 5.96+0.41 7.53+£0.34 7.44+0.07 7.00+0.40 7.20+0.12 7.39+0.48 5.85+0.15 6.3+0.07

alpha-#XBEE-M  690.977 5.06+0.28 5.47+0.04 5.28+0.03 5.35+0.14 5.54£0.05 5.25+0.12 4.99+0.09 5.15+0.03
alpha-#2hEE-D  686.871 3.15£047 6.46+0.68 6.42+0.14 5.10+0.57 5.68+0.09 6.92+0.65 3.91+0.13 4.51+0.18
Prbt-4-BF  646.841 3.14£042 4.38+048 4.42+0.18 4.86+0.56 7.22+0.20 7.39+0.84 4.51+0.15 5.97+0.12

L 2FTA3-
ok K 554313 0.19+0.04 0.58+0.23 0.48+0.04 046020 0.13£0.01 0.33+0.13 0.12£0.01 0.11+0.01

RS
5-FAMEBEM 316106 0.37£0.01 0.24+0.01 0.22+0.02 0.29+0.01 0.33+0.00 0.37+0.02 0.38+0.01 0.40+0.01
S-FAAERSD  317.627 3.6120.11 3.80+0.19 4.14+043 3.60£0.23 1.84+0.10 1.61+0.12 1.10+0.06 1.83+0.16

TEE 133.166  0.11+0.02 0.16+0.03 0.20+0.04 0.13+0.02 0.25+0.02 0.13+0.00 0.24+0.02 0.09+0.01
]S 126.337 1.24+0.07 1.23+0.06 1.33+0.04 1.15+0.02 1.21+0.04 1.11+0.00 1.56+0.10 1.30+0.02
NS 411.511 0.62+0.13 0.83+0.04 0.86+0.03 0.8+0.02 0.62+0.07 0.69+0.03 0.67+0.09 0.64+0.10
e 507.785 0.63+0.03 0.43+0.04 0.47+0.05 0.50+0.10 0.40+0.02 0.43+0.11 0.43+0.08 0.39+0.01

E-2- B Mnlé 308.989 0.04+0.00 0.17+0.11 0.07+0.01 0.04+0.00 0.03+0.01 0.03+0.01 0.08+0.03 0.02+0.00
FELk AEE 254.117 0.26+0.01 0.13+0.00 0.11+0.01 0.18+0.01 0.17+0.01 0.15+0.01 0.15+0.01 0.15+0.01

HREE-M 223.693 0.74+0.02 0.41+0.02 0.38+0.01 0.58+0.01 0.57+0.02 0.52+0.04 0.58+0.03 0.59+0.01
HREE-D 222.933 3.99+0.04 3.59+0.04 3.61+0.04 4.08+0.04 4.37+0.06 4.25+0.12 3.35+0.07 4.27+0.08
(M-S 203.157 0.12+0.01 0.37+0.05 0.42+0.05 0.24+0.03 0.05+0.00 0.03+0.00 0.07+0.01 0.05+0.00
AR 176.156 0.81+0.02 1.17+0.01 1.21+0.00 0.92+0.03 1.07+0.02 1.18+0.02 0.65+0.02 1.03+0.04

E-2-THE-M 228257 0.03£0.00 0.07£0.00 0.06+0.00 0.04+0.01 0.06+0.01 0.06+0.00 0.36+0.02 0.05+0.00
E-2-THEA-D  230.709 0.07£0.02 0.10£0.01 0.09+0.01 0.14+0.01 0.03+0.00 0.03+0.00 0.02+0.00 0.02+0.00

TR
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BER
3-FATE  149.155 0.11+0.01 0.08£0.01 0.07+0.00 0.11£0.01 0.14+0.02 0.14+£0.00 0.32+0.02 0.18+0.01
2-TBRE R HR-M 273.132 0.37+0.00 0.35£0.00 0.31+0.01 0.31£0.01 0.34+0.01 0.36£0.02 0.31£0.01 0.34:+0.01
sk 2-TBRArkH-D 273.132 1.1240.10 1.02+0.07 1.23+0.14 1.82+0.09 1.96£0.07 2.16£0.02 1.08+0.03 2.07+0.07
2,5-ZF ekl 173.874 0.36£0.01 0.38+0.01 0.38+0.02 0.38+0.05 0.57+0.06 0.39+0.01 0.32+0.02 0.38+0.01
JRER 266287 0.13+0.01 0.21£0.02 0.22+0.01 0.21+0.01 0.17£0.01 0.22+0.04 0.13+0.01 0.150.02
LB 142247 0.1740.02 0.17£0.02 0.22+0.01 0.13+0.01 0.57+0.01 0.55£0.01 0.49+0.02 0.59+0.02
BRK 3-FATHE 255.53  0.04£0.00 0.07£0.00 0.05£0.00 0.26+0.06 0.06£0.00 0.06£0.00 0.10+0.01 0.06:0.00
2-FATE 25739 0.04£0.01 0.07£0.01 0.05£0.00 0.16+0.02 0.63£0.03 0.81£0.09 0.90+0.09 0.83+0.04
2-ZWATE 196927 0.15£0.02 0.37+0.02 0.36+0.02 0.32+0.02 0.21+0.00 0.20£0.03 0.32+0.01 0.21%0.01
ZABHR 158.662 1.67+0.10 0.83+0.14 0.89+0.14 1.43+0.20 2.62+0.22 1.01+0.01 0.40+0.03 1.27+0.19
EES 7 BF) 110.061 1.97+0.03 2.00£0.07 1.99+0.05 1.97+£0.01 2.68+0.03 2.81+£0.01 2.66+0.02 2.66+0.02
2- B 257.757 0.01£0.00 0.01£0.00 0.01+0.00 0.1£0.04 0.02+0.00 0.02+£0.00 0.01+0.00 0.01£0.00
B — 3N E — R A R R O MmO AR E R E R, S Y

M ORFERE S AR FIE S0 A
bk, WETREE, SRS MR T
AT BISFHEE S ISFPIESS . 1IRMEESRE . 3RS,
PGS OFIERIS . 3RS, I Pl
LIRS, 700 O R M RIR AL S A28, R T
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EVEZER, eHEE, wE 2.

100 COmdE vk
90| MR mm Rk
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= 7% * o s
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= 20t oAl WAl
O SN 4  O T
ot et il
222 23 31 32
&2 &TF 6C-INS HHFERM A EMIEL HEYIFE T
STEEAERE

Fig.2 The relative percentages bar diagram of the volatile
organic compounds in Lao-Xiang-Huang preserved were
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Table 2 The relative odor activity value of volatile flavor components in Lao-Xiang-Huang preserved
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