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Fig. 1 Sensory evaluation scores of aroma styles

of three medium-sized cigarettes
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Fig. 3 OPLS-DA analysis of volatile aroma components in three medium-cigarettes

(RIS HAEE ity v X B8 B ) 35 2 S 2 X AT RE R i
I3 AR IS 22 I BN R

2.3.3 BEBESREEREBEE S W5
3 3R S A SRS 22 5 B I, ) AR A R O
AU S E VRO AR EAT PLSR 04T, 45
Wk 5 froR, mEL S TR BT AR OXURS A R
XA AEAL R B, SR A R A 20 A AE x il i 97F
i, Hos 7 R SRS SO A5 A T o AY IE Sl
A AU A 55 I PR 8 B o A AR
AU R KRS A IE ] TR . 3
SO B A A XA 3 i P -2 - TR |

PR 2R N I L A TR [R] — R PR, TR TX 3 Fh 7
SRS AR 0 R A SR T WA E [ BTk, B
TE LT A v o 52 v B e e (BT 4) , 53X AT B 2 3 3L
LT B R AR 2 (B 1) 5 1E T
3— CL 5 9 e A XU SR S T R — 2 PR, i
X 2 RSN A A S TE BUA IE ) TR,
H ¥ % 1) 3-CERAE SD FE & b o 2 i s (&
4) X AIAEAE SD B A A XU B 58 1 R
(B 25l SF A AL B AR | A 2 5
TSR A IR M 2 - H BEnfk g |5 - H ok
MR | £ B NS I I B 5 A A T S5k 5 ) = 2 40



YL, % £ T GCxGC-TOFMS & 3 Z

K X E A 22 5 ROR B AT 97 -

MEE—Z MR, A ARF RS S LR
Pl 3-H FE-2- s -1-  (E)-3,7-—H
He—2 66— TG 2- LRI FEAL A Y B

I
}

0000w L0

RA-2-C R 0.80

RA-2-THHE 0.40
R B3R A N 020
H L pesfil ’
3-CHH 0
MIHKNER

AL

5 kg

2-T@E

A

2 I BN g8

2

FIFRE

eI

1-JRJ-3-BF

ZABM

HKIRHER

(£)-3,7-—H 3£-2,6-F _JmE
2-ZBE s

PO S . o}

K

3-F 323 L4 - 1
IEFRE

3-ZBE3Enkne

A-Z SRS

( 1 )
([
o
)
o
=

00000000000000000

00000
, 000000000000000000000

2,000000000000000000000

:caooooo
2> 000000000000000000000000000

{’} 000000000000000000000000000

Ry
2,000

(’\/ 000000000000000000000000000
%2
)

/lz_t)
Y
e

B4 HEHEXpEAFIRSREAA
Fig. 4  Cluster heat map of characteristic key

aroma components

o ALY A

MRS U R R, ARy 2 - JRmp e | LR
JICR T ) % 214 U1 DAY T 558 0T 00 0 0 7 | A S 2 R
A A IE 7 STRRA AL G AE NXORE df B
FETTRS (1] 4) , X T BB T JOZ AL S B AR A S
LARFRRINM R EZFEH (1),

3 Zhik

A58 R H TDU-CIS i &b #E 45 & GC x GC-
TOFMS A, %} NX LT SD 3 35 32 3 0 RE i i 3%
RAMER S Ar #EAT R, I 45 A 18 E PF A L OPLS-
DA PLSR %7715, 7081 73X 3 ki 3B M & AR
*%%Hﬁ%z'ﬁ%? BT 25, LA SRS 25 5 10 B

N, G5 RELH .3 30 SO AR A 2 B[R] i 5 S
XU ARFAIE , NX A i B il R 2 B AR 95 28 ) SD A
THE A W, LT RS R RS 5 A
F 102 L MR SHT, %Eth 42 FipRaE MRS
WA (VIP>1 H P<0.05) , #E— i it 0AV 43 Hr i
Ltﬂxﬁdéilﬁmm%%#ﬁ;ﬁiﬁ@tﬁ%% 29 Fibr
MRS N (VIP>1,0AV=1,P<0.05) ; &40
FRAFIRE LS 29 Bl OCHE R SR 0 e
ZERA R, NX SR 5 25 R 5 i iX AT A
A3 R T G v 658 v JB VA R ) PR R A AR T R A
MANERE A, LT FE SR A FRAE 2 0, 0]

1.00

R
050r Sk

RR-2-C R

PC2(32%,28%)
(=)

-0.50

T

IETR
3-CL
-1.00-

R - 42 RHFET R

R T e

GE R
HHRE 2 AT
TS .

— EVER]
5—H Bk g et

H %%X#:m CHEI BT BT
PR B 30 B
R -2- T
3-HI 23R S -1 -
A3
3-L BN BE

V Z—L?fﬁtiﬂltﬂéEiﬁ

Z AR Xof B 4 7, i
(B)=37-—H 3 2.6-F _JlE |

I I
-2.00 -1.00

1.00 2.00

PC1(68%,57%)
A5 mEBRELEFIRSEREIFNIEIF PLSR 547

Fig. 5 PLSR analysis of characteristic key aroma components and sensory evaluation indicators
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Analysis of aroma style differences and their formation mechanisms
in three dedium-sized cigarettes based on GCxGC-TOFMS
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4. Technology Center ,Henan Cigarette Industry Tobacco Sheet Co.,Lid.,Xuchang 461000, China

Abstract; [ Objective ] This study aims to investigate the differences in sensory styles and their formation
mechanisms among three medium-sized cigarettes. [ Methods ] Thermal desorption ( TDU ) coupled with
comprehensive two-dimensional gas chromatography-time-of-flight mass spectrometry ( GCXGC-TOFMS) was used
to detect the volatile aroma compounds in the tobacco cuts of three medium-sized cigarettes. Combined with sensory
evaluation, orthogonal partial least squares discriminant analysis ( OPLS-DA) and partial least squares regression
(PLSR), this study comparatively analyzed the formation mechanisms of aroma style differences among the three
medium-sized cigarettes. [ Results ] The three medium-sized cigarettes have different aroma profiles. ,the NX sample
features prominent sweet and herbal notes, the LT sample is characterized by distinct fruity notes, and the SD
sample highlights fresh and clean notes. A total of 102 volatile aroma compounds were detected in the three
medium-sized cigarettes, among which 29 characteristic key aroma compounds had potential effects on the formation
of differences in cigarette aroma styles. PLSR analysis revealed that these 29 aroma compounds were respectively
correlated with different aroma style characteristics of cigarettes, and the differences in their contents might be the
reason for the differences in aroma styles among the three cigarettes. [ Conclusion ] This study enriches the flavor
analysis method and research findings of medium-sized cigarettes and provide a reference for the regulation of aroma
styles in medium-sized cigarettes.

Key words: medium-sized cigarettes; comprehensive two-dimensional gas chromatography-time-of-flight mass

spectrometry ; volatile aroma compounds ;orthogonal partial least squares discriminat analysis
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