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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, aldehydes, 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 o-Pinene, p-pinene, myrcene, terpinene, limonene, isoterpinene, 1-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 8 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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Fig.1 PCA diagram of volatile components of Lao Xianghuang in
different fermentation years of electron nose
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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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1 o-FEH 1.68 927.90 27729  6.02 625 622 936 558 553
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8 7 o i 122 111190  501.15  3.03 356 250 516 464 3.62
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10 F B 1.49 733.60 17569 011 007 003 005 004 003
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25 B £ KR LB5-D 1.26 897.30 25643 053 003 001 006 003 001
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Fig.3 Type content diagram of Lao Xianghuang volatile

components in different years

R 3 HS-SPME-GC-MS T KB REIF N HIEL Rk S BX L
Table 3 HS-SPME-GC-MS analyzed changes in volatile component content in different years of fermentation

wg AR 22 /(mg/kg)
AR At 5 ok A HER535]
) (1) 1Y 2Y 3Y 4y 5Y
18] /min
3z
) . . »  16.23£0.40 P,
a-FE M 16.59  32.4+2.69% “34.7242.33* 20.2+1.89°  28.37+0.98 P 14.43+0.944  FreEMEfE, K&
Erk-o-FH 1661 ND ND ND 2.68£0.31*  2.57+0.13° ND NDC
- 16.7 23.08:0.41%, 21.63+£1.98 22.56+1.44° 15.48+1.07° 23.67+0.89° 16.62+2.44> F K. HASH 24
EA-p-EtE 1772 ND ND ND ND 6.05£0.34*  5.12+0.43 NDC
Atre 1793 13LAE2A1 TIREIXELAL HITTHESS6 55 41 950 00065143 84954430 K. FE
5 5% iy M 18.03  71.87+2.44° 78.4+0.92° 91.35+1.83° 88.54+1.44° 67'26(?1'00 69'22?1'4% MARAE
o= 5o M 18.14 ND ND ND 3.72+0.22a ND ND NDC
RS 1855  205£0.38° 18L6gi511 1693?1528 180121641 1535f2A8 11983i296 WA, BEE
Ao . b 49.64+1.47 | e s
St iy M 19.67  73.04+3.19*  66.23+1.51" 58.09+1.86° 58.64+1.44¢ | 49.5+1.09¢ K&, AR
1-& 45 Hi 208  34.11£1.51° 352444370 37.12+1.39° 34.56:0.97* 38.87+6.46" 30.47+2.64° A& TH
(E)_ﬂ_{i\é\;k a a a a a  E Vg
" 3036 12.91£2.21* 15.37+1.17 ND 13.8£0.62¢  15.59£1.17* 12.53+0.62* FH&. L&, ¥4
kR H 30.37 ND ND ND 23.08+0.41> 30.57+6.52* 27.32+0.88® AFfE., EREH
EACHTAGH  31.8  51.5543.33¢  5532+1.47° 44.26£1.53¢  54.03+0.19° 64'1351'42 69.73£1.9 HEAG A
3-E M 3232 24.58+1.1¢ ND 28.45+2.11° 25724048 43.62+2.87 ND EAY &
AANKE 35.66  47.20+1.52° 5125+096*  33.4+£2.8  53.37+1.532 ND 22.95+1.61¢ NDC
-k 3567 31.18t1.06° 29.94+1.31* 17.94+0.84° ND ND ND NDC
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HRs3
T Y 1Y 2Y 3y 4Y 5Y
L2
3-TH-1-B% 2044 49.55+1.04° 44188325 4126+1.63 2346+1.33¢ ND ND NDC
BT 2113 102.69£1.68 94655314 TLA6EL62  76.141.00¢  69.54£1.390 60.61£1.98° AF L&, HH
(-)-4-75 FaBE 28.36 ND ND ND 18.75+0.43  22.08£1.35 ND ok
4-TE B 2865 1691:0.91: 14.0120.69 8 53:+0 46 ND ND 12.140.52¢ Fghy. #H4% &
= 29.87  16.29+0.17* 15.24+2.08° ND ND ND ND WA ETk
oA B 315 30.84x075> 32455501 2296:3.01° 20.09+3.13° 33.1242.11%042.0283.01° ¥ TiA. A#K
g 3152 22822044 21.76:1.23 1693112 g 440 35¢ ND ND A Aok
&0z 3301 65.82+1.61* 66.54:2.62¢ S+3720.60 2544+1.28° 11.1242.02¢ ND AR, KZHA
AR 3406 33.86+1.87 33.45:2.08° 27872032 26.46+1.06° 16.77:0.94° ND FRAE
3;?;%;; 353 ND ND 15.66£0.64° 21.74+5.99° 132.05+1.66° ND
BER
L3S 3176 22.6£3.74  29.89+42.8%° 37.8+0.25° 40.87+0.75b 41.95+24> 48.29+0.83° RS
3-HEE 3276 16.36£5.21° ND 25394257 26.52+1.1° ND ND NDC
5- Hox vk 37.62 ND 17.4+1.56¢ ND 31.42+1.06° 37:65+2.52° 40.83+1.73 8ok
5-#27 AMEE 39,05 ND 16.14+1.03  ND 30915800 28.16+1.21° 35.85:0.33¢ fEAEwk. Aok
RS 40.99  10.36:0.644 ND ND 1527£0.60° 13.43£0.64° 34.29+0.75* A£p. Mtk
B KR AEEE 40.99 ND ND 6.78+0.43¢ ND 16.47£0.92*  11.6+1.36 RAEF A
Bk
* ¥ 4032 25.56£0.89¢ 2827154 756314249 36.59+0.89° 26.69+1.68 4044125 XS
A ABAARE  43.77 ND ND ND 15.42+1.15 ND 14.25+0.96 F4
TR 438+ 12.98+328 14:20+2.512 ND ND 12.79£1.29* 11411290  TH. 4%
£ HE 439 13.9741° ND ND 11.99:£1.28 ND ND s ok
Be &
2-HRBR P By 40.16 . 7.83£037%. 8.16+£1.74° 1530+0.77° 14.4£0.75 14.67+2.84° ND NDC
3ok PELPEE 402 ND ND 5555079 10.23£2.18  6.42+0.59° 12.57+2.85° NDC
K EERFTAEE 4045 ND ND ND 420£1.59*  4.47£0.41*°  2.97+0.29° BAER
i A i 3533 9942348 14955134 14962071 2523:071° 334343000 29095164 4ok, @ fok
LA
2,5- = FELARE 392 6.68£1.38 ND 8.80£0.29° 8.00+1.46" 7.73+1.30° 834088 REK, #k
2-(%%9%95&)"% 3943 6.71+1.81° ND ND ND 6.80+0.51°  8.84+0.95 [, 35E A&
4-F bk 40.2 ND 122121.23 16.47:0.79 ND ND ND NDC
£
15;; i;,s 242 ND ND 5.84+0.85°  3.92+0.34° ND 4.93+0.62 NDC
1(?63;; : iﬁi 24.54 ND ND ND ND ND  585:0.62 NDC
Aot BT 3486  9.03x0.41°  9.89+0.19° ND ND 10.1£1.45°  17.97+1.220 FAEE
2-F A hE 31.94 ND ND ND ND 8.55£0.42*  8.17+0.81° NDC
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24-—FARTH 3295 21.19+2.02° 31.93+4.86° 31.94+2.19° 21.78+1.36° 14.4240.64¢ 1004?077 NDC
FRAR 33.27 ND ND ND ND 6.81+0.69° NDC
Z: ND &A7A#MLMd, DNC A FAHE A%k, FATRRNEFHERREZRIF (p<0.05).
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Fig.4 Trend of volatile components of Lao Xianghuang in

different fermentation years
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