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Abstract: The variations of the volatile flavour components in Lao Xianghuang fermented for different years were investigated by
electronic nose (E-nose), headspace-gas chromatography-ion mobility spectrometry (HS-GC-IMS), and headspace solid phase
microextraction-gas chromatography-mass spectrometry (HS-SPME-GC-MS). The orthogonal partial least squares discriminant analysis
{OPLS-DA) method was used to distinguish Lao Xianghuang fermented for different years. The principal component analysis of the E-nose data
could clearly distinguish the fermented Lao Xianghuang from the unfermented one, as the difference in their flavors was relatively large. The
volatile components of those fermented for 3 and 4 years resembled the most, with those of the other samples showing large differences.
HS-GC-IMS detected 39 volatile components, including terpenes, alcohols, aldehydes, esters, ketones, phenols, acids, heterocyclic compounds
and others. HS-SPME-GC-MS identified 50 volatile components, including terpenes, alcohols, aldehvdes, phenols, esters, ethers, heterocyclic
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compounds, and others. There were 14 commonly detected volatile components (which were identified 8 marked volatile compounds (VIP=1)

by the OPLS-DA model), including &-Pinene, f-pinene, myrcene, terpinene, limonene, isoterpinene, l-caryophyllene, valencia limonene,

linalool, a-terpinene, furfural, maltol, anethol and 2 4-dimethylstyrene. In summary, the flavors of unfermented Lao Xianghuang and those

fermented for 1-5 years old differed greatly, and the & volatile components screened out would provide a basis for distinguishing Lao

Xianghuang fermented for different years.

Key words: Lao Xianghuang; E-nose; headspace-gas chromatography-ion mobility spectrometry (HS-GC-IMS); headspace solid phase

microextraction-gas chromatography-mass spectrometry (HS-SPME-GC-MS); volatile components; orthogonal partial least squares

discriminant analysis (OPLS-DA)
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TSGR ER (RD.

1.2.3 HS-SPME-GC-MS 447414

T2 A PAE L (HS-SPME) %1t FEwH
A, BL6.0 g FERE 30 mL ZEBUK S, M HEE
SR AA RO A I 1 pl 2-958% (500 pg/mL) Frdb i
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Fig.2 GC-IMS fingerprint of volatile components in Lao Xianghuang in different fermentation years
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Table 2 GC-IMS detects the volatile component content of Lao Xianghuang in different fermentation years
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A% b9 2 45 B U T Sl 4
mn '8 oy 1Y 2Y  3Y  4Y  5Y
1 -3 b 1.68 927.90 27729 602 625 622 936 558 553
2 HH 1.21 048.50 29347 227 290 215 3176 242 169
3 v, iR 1.68 972.90 31532 391 474 330 292 478 4.0l
=
4 EEs:0 214 990.90 33384 100 155 16 073 121 145
5 3-%% e 101040 35646 252 270 251 154 212 266
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Fig.3 Type content diagram of Lao Xianghuang volatile

compaonents in different years
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Table 3 HS-SPME-GC-MS analyzed changes in volatile component content in different years of fermentation

g REH Aast4 & i(mg/kg) AokAb 5
i fmin 0y 1Y 2Y 3y 4y 5Y
i £
a-JRH 1659 32442,69"  34.72+233  202:1.89° 2837098 16.23+0.40" 14.43£094° MG, AE
Ad-a-FH 1661 ND ND ND 2684031 2.570.13* ND NDC
BRI 167 23.08+0.41* 21.63£1.98° 2256+1.44" 1548+1.07° 23.67+0.89" 16.62+2.44° FA. HASH AL
EigfpdH 1772 ND ND ND ND 6.05:034*  5.12+043" NDC
I 1793 131.4142.41° 12832+1.42° 117744556 125.4+1.75° 90.96+1.43° 84.95+4.43%  #ié. F%
7E e sth 18.03  71.8742.44° 7R4+0.92" OL35:1.83" 8R.54+1.44" 67.26+1.00° 69.22+1.47c" Ak
a5 Jo i 18.14 ND ND ND 3.72£0.22a ND ND NDC
AT 1855 205038  181.635.11" 169.36:5.28° 180.19:6.41" 153.5+248" 119.824296° #iG&. HIF
Fehivih i 1967 73.04+3.19°  66.23£1.51° 58.09+1.86° 58.64+1.44° 49.64+1470 4951090  AE. HHEA
176 A1 H 208 34.011£1.51° 35243437 37.12+1.39"  3456:097" 38874646 3047264 A TH
(Ey-f-243 3036 12912217 1537117 ND 13,840,627 15.59+1.17" 12.530.62° F&. L5, #5
ERE 30.37 ND ND ND 23.08£041° 30.5746.52" 2732+0.88" ¢k, FREE
BAHEAAS 318 51.554333°  S$532+147° 4426+1.53" 54034019 64.13+142"  69.73+1.9° HEAT A
3-§ i 3232 24.58+LI° ND 2845£2.11° 25724048 43.62+42.87 ND A A
AL 3566  4729+1.52° 51.25£096° 334428  5337+1.53" ND 22.95+1.61° NDC
14k 3567 3L18+1.06" 29.94:1.31° 17.94+0.84" ND ND ND NDC
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i K]
P R ut A4 &4 (mgkg) S 4y 4251
18] /min 0y 1y 2Y 3y 4y 5Y
g &
3-TubE-1-8 2044 49.55+1.04" 44.18£325" 41.2621.63° 23.46+1.33° ND ND NDC
g 2113 102.69+1 68 9465+£3.14° 714651627 76.1£1.09° 69.54+139° 606141 98° AEFEE., HF
(-)-4- i P BE 28.36 ND ND ND 18.75+0.43b  22.08+1.35a ND ek
4-3E M EE 2865 16914091 14.01+0.69" 853+0.46" ND ND 12.14+0.52° BSHF. AHGE A
1-E8§ 2087 16.29£0.17"  15.24£2.08° ND ND ND ND B, darek
oAk Ef 315 30.8440.75" 32454501 2296+3.01° 20.0943.13° 33.1242.11"% 42.0243.01" £ THF. AF
i AE 3152 22.824044" 21764123 1693£1.12" 842035 ND ND ok
s 3301 65824161 66.5422.62° 543720.60" 25444128 11.1242.02¢ ND . REFE
LR 3406  33.86+1.87" 33454208 27.87:032% 26.46+1.06" 16.7740.94° ND R
3;’;‘:‘1&1‘;; 353 ND ND 15.664064° 21.74+£599"  32.05+1.66" ND
(3
Hi e 3176 2264370 20894289° 3784025 408740757 4195424" 48294083 A
3-HkBE 1276 16.36+5.21" ND 2539257 26.52+1.1° ND ND NDC
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Fig.4 Trend of volatile components of Lao Xianghuang in
different fermentation years
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