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Abstract: To explore the differences in the quality and volatiles of 10 kinds of commercial butter hotpot base, the basic

physicochemical indexes of hotpot base were determined. The volatiles of hotpot base were further analyzed by headspace
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solid-phase  microextraction-gas chromatography-mass spectrometry (HS-SPME-GC-MS)

chromatography-ion mobility spectrometry (HS-GC-IMS) in this study. The physicochemical indexes analysis results

and headspace-gas

showed that the 10 kinds of commercially available butter hot pot base, samples N4 and N7 had higher amino acid nitrogen
content, samples N1, N2 and N3 had higher fat content, and sample N6 had higher protein and total acid content. The HS-
SPME-GC-MS analysis results indicated that a total of 107 volatiles were identified in 10 kinds of commercial butter hotpot
base, and 15 key differentiated volatiles including hinokiene, y-pinene, terpinolene and linalool could be used to
differentiate the spicy butter hotpot base from the mellow, saucy, and cumin butter hotpot bases. The orthogonal partial
least-squares discrimination analysis (OPLS-DA) results showed that the volatiles content in the N1 sample was higher than
that in the N4, N5, N7, N8 and N9 samples among the six spicy butter hotpot bases. In the mellow, saucy and cumin butter
hotpot base, the volatiles content in the N2 sample was higher than that in the N3 and N10. The HS-GC-IMS results showed
that y-butyrolactone and ethyl 3-methylthiopropionate were the characteristic volatiles of the N2 sample, isobutyl acetate
and ethyl butyrate were the characteristic volatiles in the N4, N6, and N10 samples, and 2-hexenal and 2,6-
trimethylpyridine were the characteristic volatiles of the N4, N5, and N10 samples. These results indicated that 10 kinds of
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the commercial butter hotpot base had different characteristic fingerprints.

Key words: butter hotpot base; volatile substances; HS-SPME-GC-MS; HS-GC-IMS
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Table 1 Different brands of butter hot pot base
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Fig.1 Analysis of basic physicochemical indicators of different brands of butter hot pot base materials
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FIHABFE T (P<0.05) , B 2SS e K
B AR —E VE R . BRI (A V) Rl S ki
(POV) 114 i 1K 422 52 7 A= THh K i SRR it JB 114 428,
10 F A JERHA I Al S AAEER/INT B F bR Ui
FRE Y5 Bl (AV<4 mg/g, POV<0.25 g/100 g)!'1, JK53
JEPP B BT B AR bR, ASRIT B A 1 KRR R K 4y
BN 6.2~16.4 g/100 g, [ N2 FE 5 HABAE &
IR ZEAR K. G54 8 DERALFE R Hr s S, N4,
N7. N8 F i BB A sh BT .
2.2 ETF HS-SPME-GC-MS 734 10 #i & 45 A 5R
JRRHE L MR
2.2.1 10 P B KR ECRBHE &M i F b 54
FRIESTHT SHFSE 10 Fhs 85 4 v K B ROBH #
PEY) BARAE, SR ] HS-SPME-GC-MS X 10 Ff i 8
R R 5 M B 53 B AT B BRI T 4 My
Bro LR, 10 FhAS R T B AR iR Ha X
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51, N10(9.26 mg/g) ¢ i34 & M) ot e feAIK, HoAil
FEMHE R PE RS T 33.28~60.32 mg/g.
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A R TEC R HR IR . FEAUA S R A St
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BT IR SERLAEAT A4 25 v M e 22 11 IXUBR
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Fig.2 Compound contents of 10 commercially available butter
hot pot base ingredients

2.2.2 10 BT ATl K B IOB OGS 28 S 4R A MR BT
FYTRIE  1E3E Rdne/ 3 F 55 8T (OPLS-DA) 1] L
PEUUE RSP D A U5 B IR AN TR R & 8]
YRR PEY) R0 25 52 D02, ZERE SRR PR SRR )
Mrih g 25T 2 N, 18 TR A m s R 2 11
Dlo AE—2530T 10 Fhils 8 4= KR g L
W Z A5 &, % OPLS-DA X 10 Fhi 8 4=
AR R B MGG P AT S HT, F BR B RS
NI1. N4, N5, N7, N8, NO /-5 1 20, &R N2,
AR IR N3, BEFR N6, N10 B AE N 240,
¥l 3A Fir7R, OPLS-DA S3#H7 AT LASE A [R] T B 43k
KRR B B X 530 ARG M H Y AR 4
BIEE(R )N 0.66, HAZEAUSHFEE(R? ) 0.986,
BEAIFRIMFE E (O?) K 0.953, R* Fl O #E it 0.5 T
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Table 2 Volatile substances and contents of different brands of hotpot bottom materials

S lass7] N1 N2 N3 N4 N5 N6 N7 N8 N9 N10 Pl
A b2 0.243£0.034  0.156+0.017 0.041£0.002 0.142+0.015  0.02£0.004  0.026+0.011 0.096+0.018 0.036+0.011 0.011=0.003 0.129+0.019  0.000
% oD 0.079+0.015  0.032+0.012 ND 0.121+0.009 ND 0.012+0.003  0.049+0.017 0.027+0.012 0.003%0.001  0.07+0.01  0.135
I 0.041£0.014 0.035+0.016 0.046+0.004 0.058+0.006 ND ND 0.011£0.001  0.025+0.015 ND 0.106+0.009  0.008
(=)-B-IkM 0.281:£0.063 ND 0.034£0.01  0.135+0.013  0.024+0.006 0.024£0.015 0.075£0.021 0.041£0.022  0.01+0.003  1.695+0.533  0.000
S0 2.733£1.308 0.192+£0.084 0.291+0.096 1.823+0.198 0.451+0.118 0.313£0.146 1.278+0.235 0.682+0.384 0.073+0.022 1.07+0.013  0.004
a-7K I 0.481£0.078  0.042+0.011  0.025£0.006  0.54+0.012 ND ND 0.311£0.496  0.172+0.09  0.621+0.028 0.043+0.112  0.003
F MR 1447048  0.654£0.247  0.299+0.02  1.286£0.248 0.202+0.059  0.27+0.075  0.898+0.336 0.453x0.223 0.037+0.029 1.367+0.351  0.001
4-E 0 0.208:0.107 ND 0.457+0.743  0.071+0.022 ND 0.083£0.038  0.036+0.01  0.056+0.041 0.006+0.002  0.644+0.05  0.000
(R)-(+)-Fr s 10.09+1.789  1.492+0.606 1.147+0.112  2.744+0.409 1.157+0.309 0.288+0.069 2.966+0.766 1.612+:0.298 0.182+0.059 3.532+0.564  0.005
(E)-p-% s 0.273+0.235 0.058+0.032  0.037+0.02  0.214+£0.047 0.028+£0.009 1.002+£0.253 0.104+0.002 0.036+0.005 0.01£0.003  0.235£0.063  0.003
Rl 0.305£0.033  2.265+0.492  0.07+0.009  0.23+0.04  0.022+0.003 ND 0.1440.116  0.066+0.037 0.017+0.005  0.35£0.104  0.000
i T 0.125+0.041 ND ND ND ND 0.03+0.019 ND 0.0510.043 ND 0.218+0.118  0.001
7-EERE ST 0.15+0.026 ND 0.135+0.018 ND ND ND ND ND ND 0.414+0.489  0.000
ST 0.849+0.092  0.321+0.121  0.285+0.038 0.447+0.149  0.172+0.056  0.09£0.006  0.228+0.081 0.087+0.076 0.041£0.013  0.195£0.046  0.056
KR D 0.083:£0.001 ND ND ND ND ND ND ND ND ND 0.000
- 0.231£0.018 ND ND ND 0.042+0.016 ND ND ND ND ND 0.000
(H)-THMEREIR 071740226 0.35£0.129  0.538+0.079  0.328+0.07 ND 0.153£0.063  0.319+0.128 ND ND 2.053+0.961  0.001
o-FEH 0.848:0.201 ND 0.63£0.108  0.88+0.244 ND 0.106£0.018  0.395£0.09  0.158+0.076 ND 0.249+0.027  0.000
A ND 0.054+0.011 ND ND ND 0.072:0.034 ND ND ND ND 0.000
(B)-p-4 5V hs ND 0.12+0.03 ND ND ND ND ND ND ND ND 0.000
BLLEZ N ND 0.106£0.025  0.149+0.049  0.137+0.032 ND 0.028+0.008  0.092:£0.052  0.059:0.031 ND 0.056£0.018  0.012
PR N ND ND 0.058+0.005  0.2410.092 ND 0.057+0.008  0.089+0.006 0.082+0.042 ND ND 0.000
SRR ND ND 0.352+0.094  0.233+0.06 ND 0.025£0.016  0.142+0.054 0.0730.039 ND 0.775£0.269  0.000
a— LW ND ND ND ND ND ND 0.031+0.014  0.025+0.012 ND 0.138£0.07  0.000
FEwiE Y ND ND ND ND ND ND ND ND 0.026+0.012 ND 0.000
1A-Fi3 ND ND ND ND ND ND ND ND ND 0.24140.02
WAR ND ND ND ND ND ND ND ND 0.021£0.003  0.027+0.008  0.000
22 F5 A 25346321  3.82241.383 12.58+0.991 15.615+2.3  7.629+1.352 7.07243.512 13.57+0.932 7.73443.682 1.503£0.484 14.43£1.049  0.026
[ 0.367+0.065 1.293+0.821 0.999+0.034 0.229+0.097 0.248+0.068 0.151+0.058 0.935+0.332 ND 0.416:0.375 0.058+0.017  0.002
(-)-4-THf R 0.471£0.121  0.12340.07  0.227+0.016 0.325£0.079  0.048+£0.009 0.101:£0.025 0.186+0.078 0.111+0.029 0.118+0.034 0.057+0.011  0.050
a-FAIHBE 0.564+0.142  0.274+0.132  0.342+0.061 0.906£0.208 0.168+0.036 ND ND 0.152+0.081  0.124::0.033 ND 0.006
(1R,5R) -5 FHE 0.185+0.139  0.174+0.052 0.027+0.011 0.035£0.013  0.386+0.12 ND ND ND ND ND 0.000
A 0.08+£0.014 ND 0.136£0.02  0.081+0.017 ND ND ND 0.033+£0.013 ND 0.203+0.063  0.001
R 0.0650.006 ND 0.037+0.013 ND ND ND ND 0.025+0.01 ND ND 0.000
KL 0.128£0.036  0.183+0.047 0.075+0.002 0.208+0.056 0.151+0.043  0.032+0.009 0.145+0.033  0.047+0.017 ND 0.088+0.018  0.000
S -REAE AR 0.078+0.006 ND 0.096+0.024 ND 0.113+0.027 ND ND ND ND ND 0.000
Rl ND 0.834+0.281  0.739+0.02 ND ND ND ND ND 0.198+0.031 ND 0.000
3= g F e ND ND ND 0.18+0.081  0.137+0.041 ND 0.252+0.059 ND ND ND 0.002
(B)-S b7 Hims ND 0.069+0.013 ND ND 0.091£0.019 ND ND ND ND ND 0.000
2,3-T ND ND 0.114£0.011  0.058+0.026 ND 0.044:0.009 ND ND ND 0.037+0.014  0.000
-1l i ND ND ND 0.938+0.203 ND ND 0.433+£0.073  0.012:0.007 ND 0.06:0.003  0.000
R ND ND ND 0.244+0.044  0.094:£0.028 ND 0.063+0.024 ND 0.011+0.005  0.037+0.004  0.002
(22 (+)-TFFmE 1.651£0.104  0.492:0.101 ND ND ND ND ND ND ND ND 0.000
RHRE 0.479£0.422  0.437+0.096 0.217+0.017 0.503£0.203  0.126:0.042  0.239+£0.065 0.265+0.085 0.068+0.018 0.051£0.016 0.064+0.015  0.007
KO 0.2:+£0.081 0.057+0.013  0.117+0.08 ND 0.028+0.001 ND 0.05+0.018 ND 0.14£0.011  0.019
J2a-2- B8 IRmE 0.281£0.147  0.093+0.008  0.1+0.026  0.141+0.05 ND 0.101£0.055  0.052+0.01  0.13240.022 0.005+0.002 0.031£0.015  0.000
(2)-3,7-Z= W Jk-2,6-¢
Jrn 0.395+0.069 ND ND ND ND ND 0.056:0.001  0.119+0.006 ND ND 0.000
A-SENHORHRE 14.26+1.926 ND ND 3.044+0.983  0.2770.083 ND 0.269+0.053 ND ND 0.641£0.09  0.000
L4-XMEIG-7-B 0.568+0.131  7.763+2.991 0.123£0.029  0.435:0.098 ND ND ND ND ND ND 0.001
J-2,4-%8 ZIRRE 0.681£0.1  0.149+0.049 0.122+0.017 0.386+0.068 ND 0.092+0.063  0.052+0.022  0.032+0.002 0.013£0.005 0.037+0.013  0.000
2,3-Z4-1HE-4-HEE 0.19120.019 ND 0.065£0.017  0.07+0.017 ND ND 0.005:£0.001 ND 0.012:£0.001 ND 0.000
Xof PP AR RE R T 0.83+0.33  0.351+0.14  0.28+0.051  0.93+0.142 ND 0.302+0.19  0.285+0.06 ND 0.135+0.041  0.671+0.181  0.000
I P 0.766+0.142  0.199+0.017 0.634+0.093 0.933+0.152 0.821:0.306 0.5150.384 0.379+0.191 0.043+0.012 ND 0.238+0.044  0.000
HEAERE ND 0.179+0.066  0.2810.073 ND ND ND ND ND ND ND 0.000
ERi ND 0.059+0.013  0.052:+£0.006 0.124+0.079 ND 0.046£0.006  0.027+£0.01  0.079:0.104 ND ND 0.001
TS ND ND 0.15+0.027 ND 1.161£0.538  0.069+0.005 ND 0.078+£0.029  0.015+£0.001  0.058+0.002  0.000
g ND ND ND 0.4+0.079 ND 0.079+0.017  0.122+0.033  0.218+0.015 ND ND 0.001
[ ND ND ND 0.2110.059 ND ND ND ND NDN ND 0.003
IEES RIS 1.936+0.89  2.437+0.411 0.904+0.129  0.631+0.4  1.215+0.165 1.166£0.559 3.018£0.706 1.404+0.11 0.106+0.037 5.83+1.177  0.013
(-)-341ED ND 0.077£0.041  0.057+0.004  0.17+0.044  0.08+0.02  0.087+0.049 0.127+0.025 0.047+0.028 0.021+0.008  0.1+0.081  0.002
TR g 0.353£0.072  0.173+0.039  0.135+0.048 ND ND ND 0.049+0.005  0.017:£0.003 ND ND 0.003

IR R ND 0.058+0.016  0.084+0.005 0.097+0.013 ND 0.042+0.028  0.06+0.021  0.042+£0.032  0.007+0.003  0.085+0.018  0.000
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S (] N1 N2 N3 N4 N5 N6 N7 N8 N9 N10 PfH

LI 0.123+0.023 ND 0.06:0.01 ND ND 0.023+0.012  0.081£0.04  0.02+0.01 ND 0.005+0.001  0.001

PR — 2.k 0.146+0.027 0.111+0.032  0.052+0.006 0.097+0.013 ND ND ND ND 0.0090.001 ND 0.017

INAYRR 2 ND ND ND 0.5020.246 ND 0.081£0.044 ND ND 0.106+0.033 ND 0.002

A IR T ND ND ND ND ND 0.041+0.012  0.06£0.014  0.032+0.016 ND 0.021£0.008  0.000

ZTRAN IR ND ND ND ND ND 0.286£0.122  0.447+0.163  0.13£0.019 ND 1.027£0.295  0.000

7- TR ND ND ND ND ND ND ND 0.034+0.012 ND ND 0.000

[{EES FRHEPNTR ND ND 0.034+0.004 ND ND ND ND ND 0.006+0.002  0.008+0.001  0.000

(=) -o- R 0.257+0.063 ND 0.087+0.017  0.626+0.127 0.042+0.006 0.044+£0.017 ~ 0.142+£0.006 0.143+£0.054 0.005+0.002 0.017+0.002  0.003

FETER R 0.469+0.045 0.397+0.094  0.474+0.089 ND ND ND ND 0.046:£0.018  0.184+0.027  0.056+0.007  0.000

RG] ND ND 0.049+0.013  0.19+0.126 ND ND ND 0.037:£0.009 ND 0.076+0.008  0.000

ESIT] 0.124+0.06 ND ND 0.075+0.026 ND 0.0490.003 ND ND ND 0.035+£0.019  0.000

2-15 i ND 0.08+0.008 ND 0.132+0.063  0.082::0.003 ND ND 0.332:0.186 ND ND 0.004

JEATIER ND ND ND ND ND ND ND 0.125£0.004  0.017+0.005  0.015+0.003  0.000

R ND ND ND 0.544+0.157 ND ND ND 0.136+0.024  0.058+£0.016 0.193£0.037  0.004

Bekads I 15.60£0.238  1.136x1.418 0.591+0.071 0.35140.092  0.52+0.051  0.733£0.125  0.33£0.156  0.733+0.125 0.197+0.031  0.34+0.061  0.000

IE+mukE 0.055+0.003 ND ND 0.0710.004 ND 0.048+0.004 ND 0.0480.004 ND 0.166+0.051  0.000

IETTkE 0.096£0.002  0.118+0.01  0.102+0.01  0.121£0.042  0.035+0.009 ND 0.0610.02 ND 0.005£0.001  0.181£0.083  0.000

IE+-Eki 0.162:£0.024 ND ND ND ND 0.054+0.018 ND 0.054+0.018 ND 0.008+£0.001  0.000

RISUIISE &S ND 0.309+£0.171  0.0550.012  0.1230.02 ND ND ND 0.026:£0.008  0.007::0.002  0.007£0.002  0.001

IEJuke ND ND ND ND ND 0.068+0.015 ND 0.068+£0.015  0.031::0.003 ND 0.000

EZ ke ND ND ND ND 0.031:£0.002 ND ND ND 0.007£0.001  0.155+0.069  0.000

PAERE ND ND ND ND ND ND 0.039+0.019 ND ND ND 0.000

23 R 2.504+£0.028 1.164+£0.466 0.725+0.075 1.408+0.415 0.619+0.165 0.324+0.15  0.447+0.143 0.361+0.162 0.234+0.092 2.56+0.022  0.013

TR 0.052+0.001 ND ND 0.144+0.051 ND ND 0.094+0.06  0.039+0.017 ND 0.2210.09  0.000

AR 2.55£0.325  0.25140.075 0.641£0.054  0.994+£0.65 0.526:0.166  0.444:0.27 ND 0.185£0.143  0.073+0.015 2.019+0.652  0.000

AR ND 0.161£0.046 ND ND ND ND ND 0.0160.006 ND 0.026+0.012  0.004

R ND ND ND 0.267+£0.101  0.036+0.008 ND ND 0.038+£0.015  0.012::0.004 ND 0.002

FIRERR ND ND ND ND 0.022+0.006 ND ND ND ND ND 0.000

=N AN N HR gk 4.186+0.19  3.167+£0.525 1.744+0.341 1.135£0.269 0.619£0.275 1.135£0.28  6.001+3.232 5.278+2.161 0.099+0.041 0.282+0.099  0.001

R 21.56£0.279  22.05+6.162 10.83+2.359 11.87+1.995 5.989+9.728 11.33+£7.466 19.31+5.358 3.621+2.782 3.977+1.154 15.46+12.84  0.004

A-FRFE-3 BT Fk-R Y ik ND 0.05+0.014  0.034x0.01  0.069+£0.006 0.074+0.027 0.039+0.016  0.068+0.03  0.056+0.015 0.0070.002 ND 0.000

RN ND ND 0.036+0.003  0.113+0.036 ND ND 0.025+0.007  0.023+0.012 ND 0.174+0.055  0.001

1A S ik ND ND ND ND ND 0.047+0.03  0.144+0.022 ND 0.039+£0.007  0.06£0.026  0.000

o A P ND ND ND 0.146+0.049  0.619+0.275 ND ND ND 0.021£0.007 ND 0.003

S LI Ty 1.501£1.222  0.448+£0.094 3.617+0.909 0.379+0.089 2.917+0.855 0.091£0.038 5.282+1.955 0.355£0.19  0.595£0.2  0.470.183  0.000

T 9.545+5.691 4.111+0.969  0.18+0.008  0.083£0.025 0.153£0.058 1.616:0.66 0.137+0.028 0.083+0.079  0.089+0.02  0.009+£0.001  0.000

Jifb 2- LN 37164022 1.872+0.142  1.173+0.293 ND 0.142+0.092 ND ND ND ND ND 0.000

P2k 0.3+0.074 ND ND ND ND 0.044+0.013  0.046+0.046 ND ND ND 0.000

2- L FEME R ND 0.587+0.076  0.193+0.037 0.425+0.109 2.55+1.173  0.066£0.013  0.622+0.17 ND 0.064+0.01  0.37+0.158  0.035

2-Z LN ND 0.344+0.073 ND 0.176£0.026  0.1240.059  0.248+0.051  0.122+0.057 0.184+0.062 0.028+0.009 0.242+0.089  0.000

2- L HE I ND ND 0.05+0.004 ND ND ND 0.09+0.007 ND 0.08£0.026  0.215+0.083  0.000

U (P B St 0.607+0.192  1.003+0.256  0.389+0.05 1.833£0.592  0.07£0.016  0.023+0.004 0.099+0.03  0.09+0.02  0.39+0.07  0.035£0.004  0.001

4-F 535 2 kg ND ND ND ND 0.8010.114  0.177+0.012  0.177+0.004 ND ND ND 0.001

2-Z R SL e ND ND ND 0.224+0.009 ND 0.178+0.015 ND 0.0562:£0.011 ND ND 0.001

VE: G ZE R L S {E AR 227 %R n=3; NDF/R RGN BIX AL 54

REAFRIF G 25 AT 252 . B #ek 56 (permutation test)
200 K HYBLR 0*=—0.8625, & BB RYASAEAE 158 J3 U
GG, G5B AT &

AR B #5221 & (variable importance for the
projection, VIP) /£ A fiif f: OPLS-DA % B AR 15 [1) AL
HAEEER . VIP (BB, #ER MG PR KRR
PR A TRk RS . 5] 3B il OPLS-DA(P<
0.05, VIP>1) i e ) i) SCBHE2E S 4 R A BT, 430310
Tt . a-7KOT M« p-FA T L ST . (B)-B-4 G
. DT RENE . PN T AR R | 2R S
(-)-Z4ls D, SHHER . E- POk, B ek, TR, L
I 15 B S M I R X A TE CER RO IRUR BT ik
Ry, 31 BT FH T RRBRA T IR OB RN BT | ¥

T BERA WK ER R X 53

M S IEAT ) P 4548 B AR IR AR =)
Z P R A T L R L 2GRS R
PRI, A A AR P (58 2), BE
N1. N4, N7, NIORRBRA= M KB iceh) & & s T
N2GER) . N3 (R ) . N6 (A ) B b p-Faimiias HAE
N6 B AR, (E)-B-4 6 W HAE N2 B &
R o TR R BRI AEAR R B 24T, a- 7K
SRR H UL S B IR AL S ), ARG
KR EAT PR AR I I RREE . a-7K 4000 26 JRR R
A A ARl H ) B B Sl e A K R B
I DR AE A A% i T AR N2 N3 BRSPS
H, B EAERAF RS HFE N1, N8, N9 £
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o b, N1 Al b e H 9 AR 3 S B 25 S 4 R M 1 oy

s s o L, FEWT N AT S B R R T .

5 0% % PR | oSN S A T AL R SR

& 7 OOO‘ZOO Sz A AEAERE SRR () -T2 | - BRI TR

2 5 ° &o N1 RE S R A B e i T AR &, (0) -7 2P 110 28 i

A 2 AR ER 2 W) 5T, 2 I RO 1y F2 2k

~101 PP p-BER A My R ALY T2 30, S KRR Rt

i JRRI: ) T SR

s 4 5 0 5 a N4 5 N5, N4 5 N7, N4 5 N8, N4 5 N9 43

EHIT (12.3%) S #EAT OPLS-DA 43 #7 (5% 3), 43 5l Kt 24, 17,

EucaBlyptol L2 13, 26 B G4 22 545 & PEWI IR, 15 N5, N7. N8,
Pr0pyyl_eT1:§1nyecr?é . . = NO Ff S AH b, N4 AR S b i IR S 25 S 44 2 M
Sabinene o d ST Wi A, FEBH NS, N7, N8, NO A5 b N4 #£ /54 H.
Germuorene D | o = | R RO RS . o, (R)-() A . o
Tetroma |+ an RIS 1 B 05 137 M7 54— P S o 2-
Bensencacetad | o e i Z TN ) S AR P 48 s T N4 RS
°‘S‘ﬂ'§f;:§§§3§ N o Low N5 5 N7. N5 5 N8. N5 5 N9 43 5l # 17
H’l;rgg:clzgg . o :: OPLS-DA 4387 (3 3), 43 BRI H 33, 28, 9 Fhocf#
a-Phellandrene | o ™ 2T . NS 5 N7, N8 BEAAH EL A 4344

1.J4 1.I6 1.‘8 24‘0 2.‘2 2.I4 2.I6
VIP scores
K3 e/ — 35 7347 (OPLS-DA)
Fig.3 Partial least squares discriminant analysis OPLS-DA
TE: A: 1990 18]; B: VIP>1 2524

Forth o BRIk, BRIBRIAR KB RO RN I At e 50 JiCAe) il A3
=R SRS X ST

2.2.3 6 FhRRBR A T KR R O Bl 25 S 4 R P Sy
ZSRHE N1 5 N4, N1 5 N5, N1 5 N7, N1 5
N8. N1 5 N9 43547 OPLS-DA 43#7 (VIP>1, P<
0.05), OPLS-DA #AIPF-Z4 LR 3, 5 ZHRRBIRA T

3 OPLS-DA S Ak AW 4
Table 3 OPLS-DA parameters and compound type

il RX RY o up down
N1vsN4 0.869 0.999 0.997 19 6
N1vsN5 0.872 0.996 0.993 22 6
N1vsN7 0.904 0.998 0.997 27 1
N1vsN§ 0.929 0.999 0.997 19 2
N1vsN9 0.837 0.999 0.986 16 4
N4vsN5 0.846 0.971 0.995 8 16
N4vsN7 0.751 0.946 0.990 8 9
N4vsN§ 0.865 0.953 0.995 5 7
N4vsN9 0.859 0.999 0.997 23 23
N5vsN7 0.813 0.991 0.997 24 9
N5vsN§ 0.892 0.948 0.997 7 21
N5vsN9 0.833 0.922 0.986 6 3
N7vsN§ 0.853 0.976 0.990 11 7
N7vsN9 0.876 0.998 0.977 4 30
N8vsN9 0.923- 0.997 0.980 3 24
N2vsN3 0.781 0.997 0.992 16 5
N2vsN10 0.902 0.999 0.995 22 1
N3vsN10 0.928 0.988 0.999 22 2

KPSy FE, N5 5 N AL 5 AE FEIEB 45 & Mk,
Sy R, 0 N5 b N7, N8 A5 EoA W EFrEA
PEYIBT, T N9 bb NS BER AR .
o, iR AT T AR, DA EAR WA A IR
PZR R EERH (=) -a-AAER AR XS & Je e NS B
A=

N7 5 N8. N7 5 N9, N8 5 N9 43-3i#:4T OPLS-
DA 53#7 (3R 3), 43Kl it 18, 34, 27 P Gz 7
ERMYI, N7 5 N8 £E5HAH Eb G 43 el 22 S 4%
FVEY R A, N7 5 NO LA AE R ER > e 9% &
R R T, 260 N7 Fb NS B B EEE W
RS, NO b N7 #2250 BAA 0 =E 5 0085 A
43 N8 5 NO ¢ 54 A bb B 4y e R M B
PR, F2BH N9 Lk N8 Af 5 BAT 3 =E 5 R M4y o
BT LA 6 FhRRBR R ISR, 5 N4 N5, N8 £ i AH
I, N1, N7, N9 He5 BA T a5 i kM o, HA?
HETAEM B, 2B 25T R PR T &
HAE N1, N7, N9 FES & B8, R R
A R A3 22 5 SR IR Tk o
2.2.4 M. EH . BRI IR S S A&
PRS2 S bR Y X e 2 R AR R
g N10 BRS040, N2 55 N3, N2 5 N10, N3
5 N10 43 %47 OPLS-DA(VIP>1, P<0.05) (5 3)
SRRT, Sy ITE s 21, 23, 24 FMIE R EWIR . 5
N3. N10 £S5 A B, N2 AE 5 B o3 2 iy =
VE, F2HH N2 b N3, N10 &5 B 5 3 5 p3%E &M
WAy, Hop, AR . REFMAED (e si7e
N2 RESR A& . N3 5 N10 B AL, N3 A5
R e BRI L 4 L YE, 6 BA N3tk N10 #¢
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mn B R IR RNy . SRR | . AUR
I KRB 3 25 oI TR BT
2.3 ET HS-GC-IMS BIA A EmESFHAAmERE
o ERE

F A 438 - T3S B A (GC-IMS) % 10
TR AT KR ROB I FE R P A T o . AT
HIHACER IR N1 ShZ2%, KR s, B —1
AR D RAG W), AR IR R AR 1k
B, R b A £ A3 2R WAL G W g TR BE 1 TR R
d, HLZT O, Sl s . 8 4A KW GC-
IMS HEXT 10 BT 8 KR IR 2 A PR ) B 488 - b,
535, 10 AT B KRR 2 IR GC-IMS FR1ETRE S
B —E 25, R BUABRY) ) 28 8 it E] 7
100~500 s Z[a], AL GRS, Begh G i £
7K A S0 - AT AE [A]— O B B AR i — 2R A Bk
FHERAK, B AA AR Sy R IRl —F 4 5T ) BRAAR
TR

SR GC-IMS N 14 NIST ¥4 ZEFT IMS ¥
PR, MU B R 2. PR B BRI A R R (A %o K A TR Hs)
R 2 T AR B AT . e Y 80 M E R
PEY BT, A3 B R FR 531 o i) — SRR L e 5 bR
TEEF e PE R T . p- T TR, 4-5F TR FER
HE ., KA. 3-H iR 2 (K 4B f9 X a)
SUHE N2 LS PR 21, 22 I s o2 N2 AR X
T HABRE SRR A 2-F TR, (B)-2-C45-1-
B R . CABRWA . 2,3- % HR . 2. 1R SR (] 4B
M) X IR b) S FE N4 FE 5 A 09 & 2 B 0 i 1 = A A
fhe LIRS TR, THRAMR(E 4B M9 X3 o) fFFET
N4, N6. N10 #£ & A, 7] DLl & 3X 2 Fpfig 28 X 4y
N4, N6. N10 5HABFE . (E,E)-2,4-C g, 2-
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Two-dimensional chromatograms and fingerprints of volatile components of different commercially available

butter hotpot base ingredients
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