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Study on grooved filter’s selective retention to flavor in mainstream smoke
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Abstract: Normal acetate fiber filter, inside grooved filter and outside
grooved filter were chosen as objects in the research. Cigarettes were
smoked by smoking machine and a method of SDE-GC/MS was used
to analyze flavor composition of extraction liquid. Quantitative and
relative analysis was made via data analysis method. The results
showed that the number of common and minor error flavor in filter
and Cambridge filter was 96. To all kinds of flavors, the retention ef-
ficiency of grooved filter was higher than normal acetate fiber filter.
Retention of flavor compounds in mainstream smoke showed strong
selectivity. The selectivity was mainly positive, but changed with dif-
ferent filters.

Keywords: grooved filter; flavor composition; selective retention
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Figure 1  Structure of grooved filter
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ZF 420 mm YD) ; P E R EAE IR YR 30 mm (20 mm ¥R+
10 mm BE£F) .
1.2.2 JEWEXTFH S EE LR RS R
01 I 1 A O 0 TR TR B R L A NaCl g i, I =
W . AR A CH,CL , B F 60 C{H 1 /K 74
. SR IR Y2 S0 20 5 4E Jy [F) B 28 08 2 A0y v BE KR
W15 h SRR R Y BT, #BEOSCERC 18]k B S 8k, 1T
GC/MS 4347,

BB R G B S W IE 43 0 E R ME AR A R RR Lk
5 o A5 00 IR A R B 5R (R ) 2 /8 1 B 0 R o o0 6 0 30 A
SRR A E ] (DR

2

Rx= 3 ar X 100%, D

.

Ry—# KW R B K, 15

M, —E MR &Y E & pe/ X

M, —JEWE P S Y B pe/ X

R RCRARIE Davis 25705 H A0 28 W 8B 1 43 5

Sy= L 2
1— Ry

A

Sx—UEMEXT X ) i i ik B R A

E—— SORIAR Y B B AR 10

Ry— X WM BT, %,
1.3 BESH

R FH 2 S 20 e 0 R P K SRR R P R LR
B B R KON AT RIS .
2 giRk5nbr
2.1 REMNESHSNESB

TEE RN SUATIE R AT L HLEAT I AR X R 22 BN
ey B3t 96 B, o A FEER A W) T 2 Bh CEE S 9 B PR 2
T ERZE 31 B S 14 Bl SRR IS 6 Fh LB A AR I 21
T WA 4 Bl BEZS 7 R, FFRE 1 RT, AR I8 M R [ R 2
TR I A ] 108 M T [ 28 ok ) OB AR R I A A 2
S BENY T RN 32.9% ~87.1% , X 45 K F ik
T 10 TR B A 3R HE 1 2 v A v S 3 S0 AT 4T Ak
2 Fofr i R O M =2 IR G . 3 LA
2.2 AEEEIESHRSEBHERESN
2.2.1 XMEFEKWWBHCESHK FIA K-Means RAEF 4%
W PR P AR 0 B 7 1L 96 o 43 43 A 5 28, O o g —
L B AR RN BRI W R BGIAT RATbT WR 2~4.

R AEEENEKRY RO BRE
Table 1 Efficiency of retention to flavor component %
Tk [icES 5 Mg 28 i 24 JES TRERWE FRRWFE MK Fi el
fis 27 48.27 84.24 32.90 62.69 58.22 71.37 69.63 68.31 51.21 65.11
[RARL] 58.95 85.74 42.85 69.82 69.28 73.42 73.49 71.91 53.79 70.52
B V) il 53.14 87.10 40.48 69.17 68.35 75.34 75.46 74.51 61.89 72.00
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B ) PR R BN 1.2~ 3.0, F R W) R AR
2N BORARI Y 1.2~ 1.5 455 58 3 RO AR 1 71 (0D L e %1k
B AR 0.9~ 1.2, 1 bk ¥y 5 # BA A% 3 240 B R0 AH 1 1Y
0.9~1.1 %58 2 JER G S B FE () I FE R E &
BN 0.66~0.9., 7 LR ) BT B AR 29 o0 BORLAR I 0.7~0.9

(1) [R] i AEHE 3 b I W 2o 49 PR A B e % M A B 55 T

o 4 2SR L PR 2 1D BS54 Al o 56,300, Hoh K 6

Filr B 16 Ffr . J2 28 6 B, S A AR IR 6 B, AR 13
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Table 3 Cluster analysis of inside grooved filter

585 1 AT e (— —), B AU R HTE 0.65 %P HEAR i A
DL 5 o R B A 20 BB R 9 0.4~ 0.6 1 41 41 i Rh  ROR L Rh R
R R L 7 b I O A [ 7 M v g 5 1 4 33.22 26.81 39.37 0.54 0.65
222 ﬁ%ﬁzﬁfﬁﬂ%iﬂgﬁfxﬁw"ﬁ ﬁQjﬁFﬁ_ﬁ‘;ﬁ‘T’:}:ﬁ"’ 2 11 52.48 49.25 55.38 0.78 0.89
TR L T M 4 B T Uk ) T () V6 R T AR R, 2 I 3 23 61.41 56.00 65.92 0.90 1.16
4 45 80.63 67.32 86.27 1.21 2.88
(W2 5~8) K], 96 Fil 2 #4 J 14 il 4 44 HC A B2 4 1L 71T 43 Sy
PUF L 5 13 89.19 86.93 94.86 3.02 7.68
R EERARBHBUERESN R4 MOEREBREURELSN
Table 2 Cluster analysis of normal acetate fiber filter Table 4 Cluster analysis of outside grooved filter
W AR/ % PEFEIE R AL W RE/ N PR R
Ea HARK - RH HEAR
P R S FN &/ S IN T e/ ek e/ IS FN
1 2 24.39 22.69 26.09 0.62 0.65 1 3 29.64 25.22 34.48 0.57 0.65
2 16 38.73 31.29 44.44 0.70 0.87 2 14 46.98 41.66 52.17 0.73 0.89
3 16 49.64 46.31 58.20 0.90 1.15 3 19 57.62 52.83 64.89 0.90 1.21
4 45 74.86 61.86 83.90 1.26 2.99 4 33 79.68 67.66 85.71 1.31 2.97
5 17 88.20 84.28 95.17 3.07 9.98 5 27 89.14 86.32 95.86 3.11 10.27
%5 FHHENR S
Table 5 Positive selectivelyretained component
2T 118 W 15 A PAL T 08 W 6 A A0 8 1 s A
%

Rx/% Sx Rx/% Sx Rx/% Sx

3 92.81 6.70 92.98 5.53 93.99 7.07

bt 92.79 6.69 92.02 4.95 93.77 6.82

5- H e e i 88.03 4.03 87.66 3.20 90.23 4.35

K 77.47 2.14 80.93 2.07 82.27 2.40

5 L 74.71 1.91 80.20 1.99 81.17 2.26

4-F J-3-3F & M- 1-H 72.77 1.77 77.69 1.77 79.79 2.10

3-8 -2 il 79.55 2.36 85.28 2.68 87.50 3.40

] 80.23 2.44 84.38 2.53 86.32 3.11

i 80.53 2.48 84.51 2.55 86.81 3.22

2-BR -1 . 4- 82.81 2.80 82.77 2.29 85.08 2.85

2- B i 73.42 1.81 79.31 1.91 82.56 2.44

2-F B~ 2- 3R 1 - 1 84.28 3.07 85.02 2.64 88.02 3.55

2.,5-C% fid 86.90 3.68 86.06 2.83 88.41 3.67

¥ & A 76.08 2.02 78.39 1.83 81.82 2.34

2, 3- - H - 2-FR R M i 81.12 2.55 83.72 2.43 86.45 3.14

3-F Bk~ 2- 2R I -1 86.39 3.54 86.04 2.83 88.79 3.79

2-F% H-3- W He-2-F IR - 1 76.27 2.03 78.55 1.84 77.53 1.89

2,3~ H - 2-FR R - 1 75.59 1.98 77.06 1.72 80.55 2.19

R, T 78.37 2.23 82.38 2.24 84.07 2.67

3-2 Fe-2-F8 BE-2-FF 1N M- 1 81.49 2.60 80.51 2.03 81.40 2.28
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2K 5
i 210k W 45 PA] Y HE 2 s 6 A S VA 8 45 4
%

Rx/% Sx Rx/% Sx Rx/% Sx
1-Efi il 63.79 1.33 68.39 1.25 71.30 1.48
2- 5L B 5 - 1 69.21 1.57 79.52 1.93 75.79 1.76
R 75.53 1.97 83.27 2.36 85.71 2.97
X T A A 71.93 1.72 77.67 1.77 79.32 2.06
1-2EH-1- 78.94 2.29 84.91 2.62 84.81 2.80
GBI 71.71 1.70 80.30 2.01 79.90 2.11
1,2- =428 77.20 2.11 78.22 1.81 79.90 2.11
% 73.06 1.79 76.05 1.65 79.03 2.03
4,7- W H-1H -2 64.62 1.36 73.52 1.49 72.28 1.53
2-F SL 0k i 81.52 2.61 84.68 2.58 86.75 3.21
2. 5- " F 3Lk g 77.08 2.10 78.68 1.85 80.99 2.24
2- & HE K IR 83.90 2.99 85.97 2.82 87.61 3.43
2-7, Tk 3L 0k IR 88.07 4.04 88.00 3.29 90.47 4.46
2-FH 5 2 9 vk g 75.09 1.93 77.27 1.74 82.55 2.44
g 135 78.18 2.21 84.21 2.50 87.50 3.40
i B 84.76 3.16 87.64 3.20 89.80 4.17
g 1% 95.17 9.98 94.86 7.68 95.86 10.27
2- 7, Tk 3 it s 69.51 1.58 76.84 1.71 81.82 2.34
2-F S i 81.19 2.56 82.32 2.23 84.78 2.79
FH 35k iy 152 86.70 3.62 88.69 3.49 90.38 4.42
3 S i 81.97 2.67 83.93 2.46 86.99 3.27
2- T = W g 85.56 3.34 87.69 3.21 89.39 4.01
2- 2 KL g 79.77 2.38 81.45 2.13 85.28 2.89
2,3~ I Skl s 85.11 3.24 86.27 2.88 89.80 4.17
2,5- H i g 78.37 2.23 80.00 1.98 83.01 2.50
2-F R FE ik 89.44 41.56 89.58 3.79 89.19 3.93
2-FP 4 k-3 T i s 73.23 1.80 76.89 1.71 79.18 2.04
AR 78.16 2.21 80.07 1.98 82.89 2.48
4-H @R 75.79 1.99 84.29 2.51 85.28 2.89
2- P H-3- 1 i 80.41 2.46 85.19 2.67 87.29 3.34
i L 88.33 4.13 86.93 3.02 88.64 3.74
5- S pge 88.17 4.07 87.32 3.12 88.58 3.72
A4 B g i 81.94 2.67 85.31 2.69 86.72 3.20
PR LT 86.60 3.60 89.01 3.59 90.63 4.54

x6 AEEEBHBHRS

Table 6 Negative selectively retained component
SRR E o] PAL V) 08 5 400 S VA 8 25 4
%

Rx/% Sx Rx/% Sx Rx/% Sx
3 A2 T U 34.93 0.74 39.37 0.65 34.48 0.65
4-H1FE-2, 5- A R 39.43 0.80 50.60 0.80 46.95 0.80
A2E W R — 2 Tk 41.37 0.82 50.81 0.80 50.84 0.86
IV JBR R P T 22.69 0.62 31.82 0.58 25.22 0.57
E =0 C 40.79 0.81 51.16 0.81 49.48 0.84
E & =4 D 43.56 0.85 53.83 0.86 51.46 0.88
X O HEK T 39.19 0.79 51.03 0.81 46.13 0.79
2,3,6-= 1 Jk-1,4-2% — i 36.52 0.76 49.25 0.78 41.66 0.73
FaeA | 35.57 0.75 54,22 0.86 48.53 0.83
VUAG =44, 6- 26.09 0.65 26.81 0.54 29.21 0.60
LN 31.29 0.70 34.89 0.61 45.58 0.78
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Table 7 Non-selectivelyretained component

i 21 1k W6 4 A PAL T 8 W 6 4 S5 A 8 1 4 A
EA

Rx/% Sx Rx/% Sx Rx/% Sx
2- 15 il 47.71 0.92 57.25 0.92 60.47 1.08
CHE T R 54.55 1.06 61.90 1.04 64.06 1.18
e 46.51 0.90 64.15 1.10 63.27 1.16
Y- 56.96 1.12 62.17 1.04 64.15 1.19
2,3~ ) ik 48.93 0.94 61.70 1.03 56.44 0.98
ST & 58.20 1.15 65.18 1.13 64.66 1.20

x8 EFEMHBAR—BHAS

Table 8 Different selectivelyretained component
il 21 0k Wt 45 PA) VS 2 A 11 4 8 4 A
EA
Rx/% Sx Rx/% Sx Rx/% Sx
3,4 A PO B 46.60 0.90 59.77 0.98 53.07 0.91
3-H Ik YRR R 49.59 0.96 58.25 0.95 53.18 0.91
2,34, 5 HI LR H i 44,53 0.87 63.37 1.08 52.17 0.89
2,3 1% 52.36 1.01 58.18 0.94 59.20 1.04
i 48 Ak 2 T T 66.79 1.45 62.99 1.07 67.78 1.32
BT B 61.86 1.26 75.00 1.58 63.02 1.15
7-FR 5L i T 49.53 0.96 61.05 1.01 54.66 0.94
B S =M A 44.44 0.87 55.29 0.88 58.94 1.04
E & =/ d B 46.37 0.90 54.59 0.87 52.83 0.90
() -k M 51.26 0.99 64.72 1.12 69.02 1.37
3-= HI Ll 51.31 0.99 63.04 1.07 58.90 1.03
1,2,3,4-J0H 328 41.32 0.82 57.99 0.94 47.99 0.82
4 4= R 42.86 0.84 61.40 1.02 50.83 0.86
POR VAR 46.31 0.90 67.32 1.21 51.46 0.88
E[3 40.64 0.81 61.08 1.01 49.55 0.84
2. 3- A Ik 62.14 1.27 64.13 1.10 64.19 1.19
3 H L g 35.96 0.75 51.16 0.81 56.38 0.97
3-2 H Mg 63.83 1.33 65.92 1.16 73.61 1.61
2- F 4 -3 FR L s 73.23 1.80 76.89 1.71 79.18 2.04
g 77.31 2.12 78.23 1.81 81.21 2.26
3- T 0| 1 62.29 1.28 61.51 1.03 62.73 1.14
2~ M g 51.23 0.99 58.18 0.94 64.89 1.21
3 F -4~ 5 i s 52.05 1.01 55.38 0.89 56.59 0.98
2., 3- I N B 44.73 0.87 56.00 0.90 52.02 0.89
A=A FE A RR 62.13 1.27 62.56 1.06 67.66 1.31
WEZE 2 Fh RS 2 B, BRZE 5 Fh L ISR 2 B WEIT HRAA - T BMAEE,

(3) 3 B ke 29 1 B BE 7 PE AR B O M0AY 6 B 5 6,226, 3 g

HURIZE 8 B e 1R B AR LML R T A (1) fE o 3 B HE AR 0 19 75 S0 AT 96 b, 45 2 B 0k
) IEFEPELE A U8 E R I —S0H 25 FOBUIP & gy g i e o Sy 32,9 %6 ~ 87,16, H o B 26 10 % B AR IRt

31370 P 2 0 R A 0
96 FE TR T 3 BRI 71 R TR 01 (2 48 25 0 9 0K 0 I 6 G B 2 00 1 0 7 T
7 A0 0 R FL DL LR e (FLAR A 0 G 4 1 O 22 ) JE 1 AR
IR KRR L 25 P DR 5 PO L O 3 Wi o 0 006 AT 58 0 9 4 EL LI
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