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Tab.1 Physical properties of the six slim cigarette samples

B AT HE RAE A SENE

/g / mm /Pa /% /%

0.6mm HXD 0.51a 16.96a 1800a 46.8a 63.4a
0.6mm KLD 0.52a 16.90a 1780ab 43.0b 62.4a
0.8mm HXD 0.50a 16.98a 1760b 433b  62.2ab
0.8mm KLD 0.51a 16.95a 1750b 41.2bc  61.6ab
1.0mm HXD 0.50a 17.0la 1680c 40.2¢ 59.2b
1.0mm KLD 0.50a 16.92a 1700c 39.0c 59.6b

TE: LRI ECHE oy = R SR I R 2B . 2. RIS TR A AR E /N
5 RROR I 2 S R Gt R L (P < 0.05)

122 BIRGEHER I 2

e 3R DN A PAW YR S GiE il
5= DI R ER FEHE T I &, 20N Sk R Y
FE[ 24 300-1500°C, FE#fEEA £2°C, SR ResE i
TLEESI 9 10 i g F-F 3418
1.2.3 5 IR 43 R R <A ik i e

I3 GB/T 19609-2004 5 5 H H 20 v FH it
JAHLIN 52 S R AR AN B )+ GB/T23355-2009 (45 /A
SORLAF ) R OB 0 5 SR ) I R A
TPM. A e 0B ) R A

e HEOTSO 4 W 77 3%, Wk 20 SC A&, 98 A A
50mL & LRI ZBE M AR (29. 05750g/mL) ) & FF b
R RE %A 35min, ## & bmin, H 2mL ZEHUHK, i
0. 45Hm FIA HLIERE f5 , i /b & HITE/K Na,S0, T )5,
BEFEBEAT GC/MS J3 . W5 B R ALY

GC/MS 73 #r & #F: B4 % A HP-5MS (60m X
0.25mm , 0.25Mm) ; FEFEFEE: 250°C; #<:
He; Jii#: I1mL/min; #EFEE: 1ul; 20¥Ek 10:1;
s BT & FURE . 230°Cs MBS AR
70eV; fEHLZRIRE: 280°C; DUMAFEIE: 150C; H
FEEs (EM) HJE: 1812 V; FREIRFRE: 3SmL
/ming FH e A ROE R E I (STVD AL
FAHEVEEE: 50 ~ 350amu; YA ZEIR Smin; FHEFEF:
WIRGIEEE 70°C, PL5C /min FF 3 100°C, 485 LLO. 5°C /
min F+ 3] 104°C, #J5LL5°C /min J+ 3] 250°C, fRHF
15min,

SR Nist BT E Bt 2R, LAULHC B = 85% & 1%,
WHRZE B . A ARFE AR B K P bRiZab v il 28
AT E: BAEMER, KA EWYS NARETRF L
TEIEAT M X o o
1.2.4 JHS-LF Hoffmann B2 5E
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Fig.1Changes in burning temperature of the six slim cigarette samples
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Fig.2 Difference in highest burning temperature during smoking of
the six slim cigarette samples
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ANTF) AR T 2R 22 S R i 0 R T 25 R L3R
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Tab.2Routine test data in mainstream smoke of the six slim cigarette samples

BT SRLARY / TSR / JHAS KA / £/ ik 11 K/ BRI/
(mg/ 37) (mg/ 3 (mg/ 3D (mg/ 3D a/30 (mg/ 1)
0.6mm HXD 9.41a 0.74a 1.17a 7.5a 5.7a 1.3b
0.6mm KLD 9.04b 0.68ab 1.10ab 7.3b 5.1b 1.4a
0.8mm HXD 8.71¢c 0.67ab 1.09ab 6.9d 5.3ab 1.3b
0.8mm KLD 8.90b 0.69ab 1.12ab 7.1c 5.5ab 1.3bc
1.0mm HXD 8.12¢ 0.62b 1.04b 6.4f 5.4ab 1.2¢
1.0mm KLD 8.51d 0.66b 1.13ab 6.7¢ 5.4ab 1.2bc

TE: LRSIy = R s A IR T (B 2. RSIARR A MR NS PR 253 B S s L (P < 0.05) .
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WREAY R, ANE TS AN 22 B RE i 2 7R
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7 A& KLD 22 TR b il RS . BRI . 5- 2
S i i 50 W T 3% R A R i 2 F) 5 B WD kv T XD A
fho X T RELS 0. 6mmKLD Ff dh ) i A B i 2 A7 5%,
BRI DR AR I SN TS o, AR T A O L
WA IR o IR LIRS 5T BE 6 19 I 10 <
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Tab.3 Flavor constituents in mainstream smoke of the six slim cigarette samples u glcig
SRR

75 a IR 0.6mm 0.6mm 0.8mm 0.8mm 1.0mm 1.0mm
KLD HXD KLD HXD KLD HXD

1 P 2.69a 2.27b 2.07b 2.00b 1.94b 2.01b

2 T 5.09a 3.98b 3.85b 3.96b 3.74b 3.65b
3 2- ARG -1,4- 0.24a 0.18ab 0.14b 0.18ab 0.17b 0.17b
4 2- LI 0.56a 0.50a 0.40a 0.48a 0.47a 0.47a
5 7% 0.35a 0.32a 0.33a 0.30a 0.31a 0.33a
6 6- H 2 -5- Bekds -2- A 0.47a 0.76b 0.42a 0.48a 0.37a 0.38a
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&R3
7 FH 28 13475 et 0.29a 0.25a 0.22a 0.27a 0.32a 0.29a
8 2- ZBREE -5- HBEIRAE 0.29a 0.29a 0.32a 0.37a 0.30a 0.30a
9 o 2.15a 2.03a 2.19a 2.10a 2.11a 2.10a
10 KM 1.26a 1.28a 1.22a 1.10b 1.29a 1.27a
11 2- B * 0.16a 0.18a 0.25b 0.21ab 0.21ab 0.23ab
12 AAIARE * 0.14a 0.15a 0.20a 0.17a 0.17a 0.19a
13 75 1 0.65a 0.58a 0.47ab 0.52ab 0.51ab 0.41b
14 K E 1.64a 1.63a 1.67a 1.51a 1.56a 1.55a
15 A BRI 0.08a 0.02b 0.03b 0.05b 0.02b 0.02b
16 5- % A B pee 0.16a 0.09b 0.04b 0.06b 0.07b 0.06b
17 Jilie 0.62a 0.77a 0.71a 0.72a 0.76a 0.72a
18 T 0.62a 0.61a 0.64a 0.61a 0.60a 0.62a
19 B - ZEKRSHER 0.04a 0.02a 0.03a 0.03a 0.04a 0.04a
20 AL TIHE 1 0.25b 0.21b 0.35a 0.28ab 0.38b 0.19b
21 LTI HE 2 0.07ab 0.04b 0.11a 0.08a 0.11a 0.08a
22 B- 5P =0 0.03a 0.03a 0.04a 0.03a 0.03a 0.03a
23 AU N T 0.70a 0.63a 0.77a 0.77a 0.70a 0.71a
24 E S =0 1+ 0.95a 0.92a 1.15a 1.04a 1.08a 1.09a
25 E T = 2% 2.10b 2.12b 2.81a 2.22b 2.77a 2.77a
26 E S =0 3+ 0.83a 0.87a 1.05a 0.95a 1.00a 1.00a
27 E G = 4% 2.39b 2.33b 2.56ab 2.53ab 2.70a 2.69a
28 3- A - a - KT 2 1.46a 1.34a 1.29a 1.37a 1.42a 1.33a
29 e 0.83a 0.74a 0.84a 0.77a 0.82a 0.74a
30 S A 7.81a 6.81b 7.40a 7.41a 7.66a 7.39a
31 e EE A 1 0.33a 0.45a 0.42a 0.39a 0.39a 0.38a
32 B HETINE 2 0.50a 0.50a 0.56a 0.52a 0.52a 0.53a
33 KRR F 1.72a 1.56a 1.84a 1.70a 1.72a 1.68a
<8y 37.49a 34.48b 36.39ab 35.18ab 36.27ab 35.44ab

VE: L* BRUERCM A IR, S NIST b e E, R B AR5 A ARV AR LB AT HEDG 2
TR 3. FAT AR A ME/NG P REOR AN 22 7 A Gt 2 L (P < 0.05) .

2. 2 PR I el = R Rl ARG
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2.2.3 JHS-LFh Hoffmann &%

R 4 73U 37 SR R A E S £ Hoffmann F5345R

Tab.4 Seven Hoffmannn constituents in mainstream smoke of the six slim cigarette samples

FE B2k Cco/ HCN/ NNK/ NH3/ B[a]P/ NN e/ ﬁ%ﬁﬁm%
(mg/ 37) (ng/¥) g/ X) (rg¥X) @mg¥X) (ug/X) (wgX)  (HD
0.6mm HXD 5.6a 59.4b 4.7a 3.4a 5.5b 15.7a 13.8¢ 6.0a
0.6mm KLD 5.7a 68.6a 42a 3.4a 5.7a 15.0b 14.3ab 6.0a
0.8mm HXD 5.1c 61.2b 4.7a 3.5a 5.4bc 14.9b 14.1bc 5.9ab
0.8mm KLD 5.3b 60.1b 4.5a 3.5a 5.4b 14.7b 14.2b 5.9ab
1.0mm HXD 4.7¢ 53.0¢ 4.5a 3.5a 5.1c 13.5d 14.6a 5.4c
1.0mm KLD 4.9d 54.3¢ 4.4a 3.5a 5.3bc 14.1¢ 14.1bc 5.7b

e 1 RPN ROy = RSN B R 2. RS AR R NS RS LR 2 R B Gt £ L (P < 0.05)

M A Pl LIS, PRARD) 22 98 5 2 S 34506
JHEIE S S T VAN TR R H A Ty, AR 22 T2
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BlalP & & B U] 22 5 B2 1) BRI A A [R M 22 ) 386
X 5 H KT S B g R R
HorpcO M BlalP & EMIEEONEE, I H 5 IRk
T U AR 1) — B . XAl R SARY) 2% )2 T
FES R HER B RS A 0%, EmRRIRE T, B
RIFEERRAS, BRI T REEN,  FINHEA T CO,
TE il R SRR CO ITTREPERS I MY, TRRER D5 42
FAIb AN AT Ly N
23 AEHZLXEIFNEZESHBRERENZN

AN A Ab 38 T 200 22 25 i e it PR SRR PP 45 2R L3R
4. K3, W3R 4 W WA ECE A2 HEFF 4 0. 6mm
KLD > 0.8mm KLD>1.Omm KLD >1.0mm HXD>0.8mm
HXD>0. 6mm HXD. AJERE 4553 HE 7 Al WL KLD 14 12,

W5 D) 22 90 FE NI, A b KB R R 2 T
%y HXD THRTE, BEEVIZZ SRR, K%
WIRE R TREES. WEI3 AT, MFEV)IZ5EE,
KLD FJ% T 28 HXD T LM M I & S d8hr. A
fabr. DSR2 ETHEY, X S5EGE ML R
ORI AR HXD AR L T, B U 5 ()
W, FERRIOA R ABERANEE 2 Tifabe 2 ETHE
o HREE B #hk. TIREE TGS M
[F] KLD ittt 22 T2, BB V)L 0 RERI, R
FA FAE AR WREM, REE WRE.
ks RUREE 8 TiifEbs 2 LT

ZRE T RCE VR 2R B AERR S R B
BAFI— 2, ANFRVIZZBEE . TR EX M2
AEWREAE —ERIEI, FWRET 5EWEE R
HA—EMIEMRK R, BIHERE I RS &
BRI A SO I 22 AL PR S T, A2
MERMES% .

RS AMEZ SR ROREITNER

Tab. 5 Sensory quality of the six slim cigarette samples

&b A S A

PES 4R Iy

FUR OBUE AT AIRERM REME  WE Bk TR A Ak

1.0mm KLD 6.50 6.07 5.93 5.57 5.93 6.00 5.93 6.00 6.00 6.00 59.93
1.0mm HXD 6.07 6.00 5.64 5.50 5.86 5.86 5.86 5.93 5.86 6.00 58.58
0.8mm KLD 6.50 6.14 6.00 5.71 5.93 6.14 5.93 6.00 6.00 6.00 60.35
0.8mm HXD 6.14 6.00 5.86 593 5.71 5.64 5.71 5.71 593 5.86 58.49
0.6mm KLD 6.71 6.29 6.00 5.86 6.14 6.14 6.00 6.00 6.00 6.14 61.28
0.6mm HXD 6.14 5.93 5.64 6.00 5.57 5.71 5.71 5.64 5.86 593 58.13
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Fig.3 Radar chart of sensory quality of the six slim cigarette
samples
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Effects of key process steps on burning temperature and
chemical components in mainstream smoke of slim cigarettes
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Abstract: Effects of cutting width and drying process on burning temperature, mainstream smoke (MMS) and sensory quality of slim
cigarettes were investigated. Relationship between chemical components in MMS and burning temperature was discussed. Results showed
that steam-heated cylinder drier (KLD) was better as for sensory quality than high expansion lamina dryer (HXD). Small cutting width
resulted in a rise in burning temperature, tar and hazard index, as well as an increase in the aroma quantity and sensory satisfaction.
Keywords: cutting width, drying process, slim cigarette, burning temperature, mainstream smoke
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