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Effect of the heater temperature on the aroma

components of finished tobacco
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Abstract: Head space solid-phase microextraction ( HS-SPME)

coupled with chromatography-mass spectrometry ( GC-MS)
method was developed to study the effects of different tempera-
ture of the heater on the composition and content of aroma com-
ponents in the test samples of different batches of cigarettes. The

results were as follows: (D A total of 35 core aroma components

were detected in two batches of finished cut tobacco, of which
batches X and Y contained 30 and 34 kinds respectively; @ 3-

methyl-3-buten-2-one, 2-hexene-1-alcohol, 2-( butoxyethoxy )

ethanol, Methyl palmitate and 3, 5-dimethylphenol were unde-
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tected components in X, while 3-methyl-1,2-cyclopentadione was
undetected components in Y. 1, 2-propanediol was the highest
content of aroma substances; @) F-test showed that the differen-
ce in the content of aroma components in X and Y was resulted in
by the temperature of heater and the temperature set at 270 “C
was more conducive to retain aroma components in tobacco.

Keywords: heater temperature; finished tobacco; aroma compo-
nent; head space solid-phase microextraction; chromatography-

mass spectrometry
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Table 1 Process parameters setting of the cigarette

making machine

IEERRLE/  BMPLERE/ BEBGEEE/ KRR E/
T (Cig » min™!) C (¢
265 6 745 170 50
270 6 745 170 50
275 6 745 170 50

LIR-2-FR LR NAR - BUBE S 9905 . 36 [H Sigma A 7],
I (X A
AR
NG
A . HP-5MS(30 m X 0.25 mm X 0.25 pm) B, 3¢
[# Aglient /2 #] ;

1.1.2
I FH AL : 5975C-T890 A Y, H A% [

B sh kAL 28 : CTC Analytics CombiPAL &, H A< GL

Sciences 2 F ;

5 A 190 % X 3k : 50/30 pm DVB/CAR/PDMS %!, %
[E Supelco 2] ;

IR FA 2004 A, |l 5% 52 1H F-BH# AL ES A R
NCIP
1.2 REHi*E
12,1 Tias BAHGLAE I =IET o 00 FR IO 22 £ 5
0.8 g, F 20 mL T0 %5 i B, il A N AR & BR-2-7K & TR
0.1 pL, B E T . FHE T 70 C/RIEH P H L 10 min,
A I A TSk AR AR 5O 10T 45 358 43 5 SR B 40 min fil
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[l ZE L A A GC-MS #EA: 1,240 CFA#BT 250 s,
1.2.2 SAH 35— Bk A I 4% 14

(1) S TSR 25 1 - A IRCR TR AR )T . 4 ta IR
BE 50 °C /%4 3 min, A5 LL 5 C/min F+ & 150 C,{#
1 min,#RJ5 LA 7 °C/min F+ & 250 “C,{f+F 5 min; 5 i tb
10 0 15385:99.999 % m& 4l &<, 3 i# 10 mL/min,

(2) JFi%4F ET 3 F IR iLE 70 eV 3 T IR IR ¥
230 °C 4 AR 280 “CsHHi = &8 a5
[#:29~450 amu,
1.2.3 I Rkt B T/ % E 2 R
JRE 52 W 50 A A 0 8 R A R B X A 2 B R A 1
S, B UGS PRI RS B Ry 265,270,275 °C GE# A4 ™ L
20 % kIR B Y TR 250 ~ 300 C) ., 7E 45 M0 AL T
(6 745 3 /min) (HEHIERE (170 “C) FK M 4R IR B (50 °C)
SR W BAE ST 32 T2 [ AR B3 2 ORI SOR 8
T SR BB 5 7 5 43 RS R AR R BE R XL Y Bt
YR 22 K Sl (9 BOFr B 43 % 1 R AT 20 A R L 3R A5 45 B4
BB R 5 A 5 IR ] A A S
2 HRGHH
2.1 X\YRLPHEYRADHES

SR FH IO 25 ] AH o 28 I — A £ 3%/ BORS BAR  & 4E [
—EPRER XY WA UCRE B R AR A e R L
F2, BRER XY AKX L I 11 BESK
gy BRI BEIFNEESS WL R 22 R R A I
35 MECE . Hoh R Y PRI B FE RS R L
Sy 34 B bR X AV B B AR R A D R DU Y 30 R
BT B ALRRE S S I E R 29 B, itk X
FOR A A 3-FH -3 T -2 L 2- O M1 L 2-CT 400
ZEHE) LT AR A EE 3, 5- WP A s R Y ok
R H 3-FR -1, 2- 2R G
22 X\YHLAEEVWREENESF

2 2 FTLLE L FRSE SR 1, 2-79 B B L 5-F
FEMERE B A R L TR RVH B2 R N A 22 Rk Y
J, FOAR X & BB TE 10 me/kg DL L o 1, 2-T9 R
SR EE . A XOY B KRR S b A X N
252.47, 415.74 mg/kg, H iR Z B2, AR XF & & 43 B
188.35.120.33 mg/kg. H#tyk X o HUE ) R (041 X B A
o 662.26 mg/kg. #LIK Y HOBCE W) R A A X A RN
671.80 mg/kg, Wi H 22 A K. F5RE LM — L/
PTE XY BIAMERAE S S A R = R R X
PRI D L5 HY MRS R RS U L 2 TR A ) AR X
B FHER Y B9 mi bk X R 1, 2-PN TR OB B L R T
FAR & R AR TR Y B, 0L 1, 2-8 R BTt
WREfrp A i 25 S i O W L 25 (H 0 163,27 mg/kg. #i
IR R 2 F RN EEYR, SRRy, 5
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A B BRI R AR 22 K B I 7= A= i R B L R
SE ISR BT A AR TE XY PN HEUORE S bR X
B 58.43.42.41 mg/ke. [ & A4 16 28 52 77 A 1O 905
SRBETRA 25 5 o M B AL A R el O BT A A A L D Sk A AR

Z BE RBRUKEBEMERBELBERSHYN

PG FEL R T T AL e R i R P A S P L G R R AR Y
M S AL 5 0t 2 )™ AR Il B D A A L JE TR A
R 5 08 Bl o 2 IR TT 0 22 A OR B OC B Ay HETE XLY
AN YRR A A A 2 5 O 64.26,36.45 me/kg . T
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Table 2 Comparison of aroma components, retention time and relative content in two batches of X and Y

P& ]/ HXF & i/ (mg « kg™ 1)

WS 16 & W 4 Bk )
min itk X kY
1- 5,475 -3- 4.430 1.09 0.77
3-F 3-3-T I -2- 6.512 — 0.49
3-F2H-2-T 1 10.440 1.82 2.27
¥R HE N TR 10.828 20.92 13.55
2-FR -1, 4- 17.658 2.85 2.73
. S AL S R TR 20.826 0.58 0.36
i 2%
it ] 21.439 3.27 2.01
B-R E i 22.943 0.46 0.79
3-H L1, 2-24 3 — il 23.061 0.14 —
5 5L TN 23.654 0.58 0.52
E S = 1 30.308 0.44 0.36
H & =4 2 30.308 0.24 0.16
3-H-1-T iz 8.603 1.20 1.29
2-C -1 13.002 — 0.34
1,2-1 — 18.079 252.47 415.74
[ (TR EHILD LB 22.460 — 0.33
7% H 24.136 1.84 1.51
B 25.558 2.01 1.34
i 19.520 5.58 9.15
O 5.488 2.32 2.08
) 7 16.159 3.83 4.21
5- F LA 17.538 19.36 11.79
i 14.756 20.62 32.85
L2 22.828 128.00 128.00
LB 1,2- ZfE-2- Z IR ik 18.547 4.65 3.78
F e R P R 30.617 — 0.15
] 12 iR N T 27.144 0.33 0.43
N RS )
AR B N R 33.505 0.37 0.18
) FriEHs 10.612 0.33 0.34
I ke 2
R A 25.057 58.43 42.41
&S N 14.543 188.35 120.33
YIRS AR 23.924 64.26 36.45
W 20.889 0.95 1.51
3,5~ H RO 9.234 e 0.48
g e 8.172 1.81 2.73
HoAh 2
2- L TR HE K 15.767 1.16 0.78

T R A AR
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I B R R R 200 7R W) 1 S R WY R 270 °C >265 C>
275 °C XU Y 5 B M S HE R S 1% 7 W 1 B e I
270 C>>275 "C>265 °C , bt B % 2k 3 5 B 35, W 22 P B0
B4 O A 2 b E S A R T 270 C R L R 22 v
B B0 B 43 T R £ A A 7 T T A R K 5 BF 5 R AR
HE 4 288 VA A s A% I T ) O A T 5 T A B LA O O
AT LA A 22 7 S5 IR, XY T AN L R S e i R A
0 B A R AR AR S S S R e, BV Y R R A A X
F T HOR X 5 b A SR = R R 0 e A e
A58 TR A A 2 TR S 48 R KRR R R R X B0 B
B SZ M 2 & 270 “C>265 °C>>275 °C, H i i % & S 4
R T, XY AN it UORE i B A3 1 A N
HAE 270 “CF s BEHAFE 270 °C BB & b 19 BOF L4
HFEE . TR W HE R T BOE LA 25 5 0k U X
XY A R RE i HE AT AS TR] 4 0 B R I Y & M IR
5, 63 10 3K XA FNR B T B LA 64T F RS
GIRWFE A ELXNSHEEYRE &N F LKA
H o RSB SR 0 B R TEA WIS BRIRE T AATE R

R3 BKEEN XY AR RBEH S KRN

Table 3 Effect of different heater temperature on the aroma components of two batches of X and Y mg/kg
. ik X itk Yy
Z 5
265 C 270 °C 275 °C 265 °C 270 C 275 °C
ESUID N 3 sty 4.31 5.82 3.00 4.07 5.12 3.18
05 B W B TR L% 7 W) 7.68 8.72 6.34 6.45 7.67 6.77
V8 2 R fife 7 ) 3.21 3.34 2.54 2.00 2.13 1.76
Ak BN ) 43.43 45.56 27.68 35.63 53.79 29.81
R A 51.78 59.73 42.64 38.43 45.13 37.18
LIS W RE A A R 638.24 654.13 629.17 643.78 672.30 652.22
x4 BEBEMSR XERBERSEZWH F HE'
Table 4 F-test on different heater temperature on the aroma components of X
A6 00 B 43 XoF L R dfi dfe F {8 fHRIRARME PF<HHRE
265 °C /270 °C 62 64 5.137 3.864 0.031
KA NERRMEY 270 °C /275 °C 64 63 6.172 3.912 0.025
275 °C /265 °C 66 62 2.536 3.915 0.017
265 °C /270 C 48 63 3.192 3.914 0.023
IF T B LR R e ) 270 °C/275 C 49 61 2.153 3.921 0.037
275 °C /265 C 65 64 6.091 3.874 0.036
265 °C /270 C 63 62 4.743 3.924 0.018
2 TG M1t 25 B 1 7 4 270 °C /275 °C 47 60 3.752 3.814 0.033
275 °C /265 C 49 66 2.183 3.929 0.041
265 °C /270 C 56 59 7.193 3.919 0.028
B AaAL I P 270 °C /275 °C 62 64 5.928 3.864 0.032
275 °C /265 C 67 65 9.639 3.917 0.021
265 °C/270 C 48 61 9.758 3.825 0.034
A I 270 °C /275 C 57 49 3.194 3.892 0.015
275 °C /265 C 66 62 7.397 3.874 0.039

t M4 P<0.05 I IFER E AR,
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Table 5 F-test on different heater temperature on the aroma components of Y
A6 153 X L dfi df> F {4 SHRERAE PF</HHRE
265 °C/270 C 46 61 4.142 3.814 0.034
RN N EERGY 270 °C/275 C 61 63 3.162 3.911 0.021
275 °C /265 C 62 64 2.133 3.875 0.013
265 °C/270 C 49 61 3.832 3.913 0.024
55 B s B TR L ) 270 °C /275 C 59 65 2.733 3.951 0.026
275 °C /265 C 64 63 5.051 3.924 0.026
265 °C/270 C 63 62 6.744 3.911 0.024
2RV 1 doe 2 R i 7R ) 270 C/275 C 46 62 6.154 3.914 0.013
275 C /265 C 59 63 8.143 3.912 0.031
265 °C /270 C 46 62 7.533 3.915 0.038
AR oAk S =) 270 C/275 C 62 64 8.524 3.914 0.022
275 °C /265 C 64 65 2.639 3.813 0.016
265 “C /270 °C 49 65 3.618 3.925 0.044
B 270 °C /275 C 51 58 9.391 3.922 0.045
275 °C /265 C 66 64 8.192 3.852 0.027
T P<C0.05 Bf fFE B E R,
EER Y XY IR FES P EE RS SR E BREMEE. A, & R ECE Y B AY g TR A A

Sk H TS BRI .
2.0 HBRNBKBEMNBLEERDIEEROHE
ARG B EE T XY P AR i B L 1
ST RAFAE W 22 e AR ILIE 2. I 2 TN IR R
Xof SO Wy o 0 TR R ) L B R R T B
JBT ) A U TG AR W 4 O s BRIRLBE Dy 270 °C I B AL IR AR
vl PR A 0 0 T R 3R R R b XORE L T R R
B4 1 S TR 270 °C A% 265 °C iy 1.3 X 10% 8% 275 °C
il 5107 HE YR Y BE S A B g B A 0 T AR 270 C AR
265 CEpl 1.1 X10° .85 275 C&E 7X107 . 3 B i B %)
eV X OBE S B R WA AR X ALY R, A R,
f & 2R AL Y B BRI B R W ST
[F) 38 BT e ok X ot B T AR YR R B AT

401

WA THT X
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B 1 KR AT A R S R vR
Figure 1 Effect of temperature on the peak area of

aroma components
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