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13 PRI ARL ST 2 5 DB v, ) 6 A v A
LA AR BOR A AT AL, O £ ST B S AR B4R
[ GC-MS S M J5 ¥k, 5 AN A7 A i 72 vh B 2R A
FHAPR R REAT | by B2 7 o S A7 6 A0 7 R b
A2 v 1 o AR A B AR R S 4%

1 MR5IHE

1.1 #8758

FEARL A B (64 mm (HH K ) +25 mm
(BSLFUEME R ) x22. 5 mm (B ) ) )P H 0 ol
AR THE A R AL,

F R PR AR OB R -3-C -1
O Bl 2-ZFEC iy vl 280 i R
B R CWE JFREEE B R AR 4l =98%),
JeatE REFHA RN T SRR SR K S
fist W SN OE GG, 4EE =99. 9%, il g, K
AR Ak T A e, Al =99. 9%,
g, il R R A RA R,

FEALAR - SB-3200DT #8745 % 7 VAL, T I B
SR A R 77 EL204 B AL 5K, Fig
+ Mettler Toledo 23 )77 ; RM20 H %% 3520 AR L , 7
Borgwaldt KC /A 777 ;7890B/5977 A <M i/ it
TR AL, 22 E Agilent 24 7™ ; RE-52AA Jiedh 78 &
A, TR AARA R T [R)I Z8 1 A UK B 4
MR TR 2= |

UEAR A A M ) 25 Pk Bt W BHL 45— B0
SHSZAE R 2 A JERE i MER PRI R & 0.2 ¢
BT 10 mL 25850, DL 1, 2— 7 S i 750 7 AR
AT R B R 20 mg/mL ATR A FRNA TR, LA
B3 10 pL A, A T AR A 4G
pAi 1L AP o o = = e /15 ) i o i P 3
BN &0 R R (R (22+2) C, B
(60£5) %) AT 7 d MBI AF)5 UE RN B4

SIREAT 2%+ 43 35 BN S i I A 45 A
FZS SIS 2 3, B B e 5 A0 22 3% 3 AR A5 41l 2 i
DEMEREAS A M 22 T 25 18 AR 226 A 5 43 3]
R 20 SEIU A7 JE UE AR A 5 JH AN 2 LB A He R R
FLAT BT FH WAL E SRR IE S5 1) (GB/T 16450—
2004) "R R FHTAR LI , G4 E A i 4 5

I F2 AR SORLARY , A5 B ST IE 7 AR A s IR B I
Je PR BR IR W25 25 4K B S 0E AR B A5 1) e it
JEUEMEREAS

1.2 KWAHE

1.2.1 FRfEBRBES  FRI0.021 0 g LKL
fig, > MU LK B, AR RENERNERT
1000 mL FYZS I 3550, 4 O ) il 5 12 vk 32 oy
0.021 0 mg/mL A PIFRIA

HERRFRI 0. 01 g #5 B2 A BHR Al T 1000 mL
A, HNAREROE R BB & BRI S Y o it
WFE A 0. 01 mg/mL IR A FRUERE £,

3R IBGE B VR A PR A S, T A B T TR A T
Fike, A5 B M 0. 625 wg/ml, 1.250 ug/ml.,
1.500 wg/mL 2.500 pg/mL 3.000 ug/mL.5. 000 pg/mL .
6.000 wg/mL.7.000 wg/mL 10. 000 pg/mL [ £ 5]
P TR
1.2.2 BB EREL R IV R 28 UL S T4l
W R MEAEAS B A PR, o B R A B i
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i), X A BOR AT GC-MS 20T,

R AR AR AEROE " AT 22 SRR IE R K
TR S M T AR A BRI, K N A A AR A 22
25 22 SR A SO IS R 43 i BT R i 22
AR B — 3 350 mL 2848 /K F1 30 ¢ S 1k
14 1000 mL BB, FHHLARE Ak e B o) —
Ui R 60 mL S e R4, 60 C KA
ORI ] 2.5 b, ZEECSE S TE W 4 R
A1 mL SRR SRR, 73 0 2 OBk 4
% 1.0mL, & 0. 45 pm A HLIE B, XF 98 W 17
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1.2.3 BRERELEFEHEE Errism
B A b, 0 A0 T ) 2 B 8 S 0 2 A < K D
WEREAR BT EERL AN 6 mL L FRZK 2R AR I
(9 50 mL #EIEH R, A 6 mL Jo/k 2 B P 4R 1 45
B¢ 20 min,

M Ik A B PR 3R AR O R A O 2 2 R
[i1] | A% B FEUGT A B L (19 52 0], 5 2 5 791 4 BT 1 e
PSR, 4000 2 1) BB AR BUA R RS 5 A
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0.25 pm) ,ZAAA, H AR 1. 0 mL/min; HEFE
FIRBE 280 °C , #FFER 1 pL, 20t 501, FHEFERF
H:50 C, PR HF 2 min; KA 6 C/min W3R TR E
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Effect of extraction solvents on the

Fig. 1

extraction alcohol flavors in the perfuming filter
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Fig. 2 Effect of extraction methods on the

extraction alcohol flavors in the perfuming filter

FAH2E /N, RN [F) 2 Oy 00 24 B 6 78 B 26
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BB AR U Y | TR R A I, R, ik
PR IR 19 77 2T AR I
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20 min 4 H ARG YR AE IR S35 B e K ME, 7
WL R AT BB R« 7E — o BRIV TR P B 2 B ]
FRAEC L8 % W T v, % 5 20 7 R 0 00 1 e T2 34
R, SRR 5 107 I Bt o [ 2k 20 S 4 TR B AR 8 I
Th, 2k v f0 UL B AT BE 3k IR o 2 A R 3 ik
HICJG 2 DT 532 D e 2 A0 R 4 1 B % . Rt
BEFEAEEUT ] 20 min A,

AT 2 L 0 A REOR Jin e i o e S A e LA
P ISZI AN 4 BT, H IRl 4 AT YA EUE
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Fig.3 Effect of extraction time on the

extraction alcohol flavors in the perfuming filter
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Fig. 4 Effect of extraction volume on the

extraction alcohol flavors in the perfuming filter

EUREL I NP R4 (R=0.999 0), & &R
0.11~1.73 pg/mL KRN 0.70% ~ 2. 90% (i
it n=6), 13 FEZEFRIAMAAOMR ik B 1Y
TR A 91. 3% ~ 118. 7% , MR &, itk
AL, GC-MS 43 H7 J5 38 G FH T 13 F st 2 4
R,
2.3 MEIEREEERBEENERITASH
WAL TR 13 PP B2 RL EAARAE 5 40 T 5 A6 17
MO HT RN 2 Fran, AR 2 AP, 1) 13 FhEEsk
TR AT E RS Th I FF B R 9. 68% ~ 52. 03% , H:
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Table 1 Linear equation, correlation coefficient, precision, detection limit,
quantification limit and recovery rate of 13 kinds of alcohol flavors
K Lams 7 R R Wiamne o R SERIR g g,
(pgrmL™)  (pg-mL™)

1 IR y=6x10""x-0. 000 5 0.999 4 1.39 0.03 0.11 93.0~96.8
2 R-3-CUE-1-BE y=4x107°x+0.001 6  0.9996 1.42 0.33 1.09 96.5~98.7
3 [y y=3%x107%-0.000 4  0.999 5 1.36 0.24 0. 81 98.5~102.4
4 R y=3%x107x+0.001 3 0.999 8 1.54 0.52 1.73 97.3~108.0
5 2-ZH O y=3%x10""x+0. 000 9 0.999 3 1.98 0.30 1.01 99.4~109. 4
6 A HI y=3%10"x+0. 007 1 0.999 4 1.82 0.25 0.82 98.2~102.3
7 e y=3%x107x+0.001 2 0.999 6 0.70 0.25 0.85 99.0~100. 5
8 I IR y=3%x10"x+0.0005  0.999 5 2.55 0.29 0.97 91.3~100.8
9 LI y=3%10"x+0. 004 1 0.999 5 1. 89 0.23 0.78 101.8~104.6
10 A y=3%x10"x+0. 001 0 1..000 0 1.95 0.24 0.80 100. 4~108. 6
11 T AL T y=2x10""x+0. 001 2 0.999 5 2.90 0.31 1.05 104.5~109.7
12 ey y=3x10"x -0.000 7  0.999 5 1.92 0.28 0.93 107.9~118.7
13 + y=1x107x+0.003 6  0.999 4 2.50 0. 06 0.21 103.0~118.2

k2 BeAidAR 13 AR LA R
FE I8 P SEASAT 5 M 4
Table 2 Results of the transfer behavior of
13 kinds of alcohol flavors in cigarettes during storage
WA/ UEWERR 22T ERR/
T OEE% BE/ % %

sy T

i 88  138.0 9.68  3.31 87.01
;:?:@2 100 157.0 12,97 11.84  75.19
CLEE 102 157.8 12.11  6.55 81.34
B 116 175.0 16.42 11.77  71.81
2-Z 30 130 186.0 20.81  9.98  69.21
2 e 108 205.5 45.76 17.36  36.88
S 130 195.2 24.21  9.44  66.35
Pz 154 198.0 24.73 7.58  55.32
KW 123 219.5 52.03 9.33  38.64
il 154 229.0 40.47 4.22 67.69
i iditd 154 227.0 36.50 3.13 66.37
ZEBE 158  231.0 38.47 1.06 60. 48
+ i 228 271.0 51.91 1.97  46.12

R SRR UE IS 15 B R AR, T 52..03% , HOO2
Tl EHEE 9K 51.91% 45. 76%32) 13 FiiE
KA R R 22 TP RS RN 1.06% ~ 17. 36%,
Forh 28 B 0 22 38 B8 F8 AR I, O 1. 06% , H U=+
il AEAERE A HIN 1.97% 3. 13%;3) 13 Fhisk
TRl B RS R A 36. 88% ~87. 01% , i 2K H
LG SRR, O 36. 88% , Hik B 2.1+ 11
B A3k 38. 64% 46.12% . 4 Fk KW A+

T U 4 B AR I 22 5 R R HIUR R
AEXT ARG, AT AR Ry 0 fon A SRk g T U I 4
HHA P
2.4 MREREEAFMAEDERBESNE
BITASH

TG R 13 M b AT E I P R R AT
NS RINGR 3 o, HER 3 WAL 1) 13 AR
R ER AR ) 3 A ORI B RS R Ol 0 ~
14.49% ,Horp + IRER R R d w14, 49% , H
UIE 25 A EE, 4390108 13, 18% \10. 23% ;2 ) UKW
FREA N 14. T8% ~T3. 25% , Horh [R s 11 5% B8 oK iy
I, 0 14.78% , 3 J& T I BEAE I A7 3 A8 v A iR
KR, KRR -3-C - 1-FE 2- LR OB, 4
WR 32.50% 43.47% . 25 FRTR -+ FEERY AR
SRS AR A i ELUE WS % B R AR R RCAIG, T 4 Ry g e
TN JEORE R, FH T U8 I A A A 2R 7
2.5 BEARSRUENEEENBEEEBIT
AL

XoF T EL A [ 43 S b A 1Y) 5 R e A I S A
M, = IR W A B R A 24, T3% . 36.50%
40.47% , M0 22 3& % 5y B R 7. 58% 3. 13%
4.22% B Ay 91 55. 32% 66. 37% .67. 69%
Horb R AE T 5 A B 0 DB 4 B R IR 2210 RS R K
KRRV F X v G5 7T A5 UG B AL
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Table 3 Results of the transfer behavior of 13 kinds

of alcohol flavors in cigarettes during smoking

ey SR i/ jz?ﬁ‘i% (J‘éﬂ%%‘%
C  HBE% BR/%

P 88 138.0 — 14.78
R-3-C-1-BE 100 157.0 — 32.50
@A 102 157.8 2.73 61.50
BB 116  175.0 4.42 63. 10
- 130 186.0 7.08 43.47
R H i 108 205.5 4.14 55.16
R 130 195.2 6. 08 48.88

I R 154 198.0 4.09 60.13

p A 123 219.5 5.12 73.25
B 154 229.0  10.23 66.03

R AL 154  227.0 8.85 68.16
/3 158 231.0  13.18 69.93

+ HfE 228 271.0  14.49 66. 40

AR

5 AR S A S A T K P S D AR
HORAOLE SR D7 R R AR R S A i ] A A
SRR N 4. 09% 8. 85% .10. 23% , JEME 5% 4
E N 60. 13% .68. 16% 66. 03% , A] K15 B ) 55 5%
11 R SR A B 225K, SR K T g 5 4 145
P B o A S, X 5 2 2L A5 R AR A e — 3L
AR b H R R o S R AR Y S A R AR RS AT
FAARL, FEUE BRI A B T LA 25 5 & RLAS IS 45 40
JEE i TR RIS B B AR LA
26 EARRYRERXERNRGFERITA
S

X T Ay [R] 2R 400 0 AN A D e 2 A ek B (R
B O PR SERE SR AR BEE Sy TR
Kl s B U R B R kg, b R
TEME R B R B, M 51, 91% ; M 223 # R 5 e T
J AR B FA, G o 28 1 0 22 3T B R AR AR,
1. 06% ; L2 6 72t ool /D> | G v~ P ) T30 2k 38 i
K, 46. 12% A R E g g a R ia TF
g, Kb T AN AR R R, N
14.18% , 53 it | W A BRI DR A A
FLAR P Pkt DR 5% BR R R AR T FU i S TP
R, Hh RSB R R R R K, N
69.93% . £ LAl XFH R [A] R P00 B AR

PRI BEAR L sy 20 o, 1) A<
AR A% M g, R DR 0 7 e vl L R T v R
WilESE (HoA R R Y TR R AR .

3 4Eip

ASCHEAL T 2 A v S AR A B A UR A
AL T EERF R ARE) GC-MS M ik, T
13 Fh g SNBSS R AR TEAS I T i 56 78170
SEIBHH Y EEBOA R IO B FEBO o
PR FEBUAFIAFA N 6 mL FEEHE] Y 20 min F
SR FRL BLAC Y 2 IR B 5 5 GC-MIS J3 A J7 v v i
KA FURHE 0. 63~10. 00 we/mlL Ji B ¢ B Bl N 2%
PERGF R IRy, 2k PR o 6 T I3
FIUEFESMINAT A , 13 Fh B2 AR B0 1 08 G o B
FHN 9. 68% ~52. 03%, M 22 iF R K N 1. 06% ~
17.36% , 15 3K K 36. 88% ~ 87. 01% ; X T i
HIUEAE I AS A | 13 P2 T} SRR 19 32 0 MR < e
RN 0~ 14. 49%; JEWE 7% B R N 14.78% ~
73.25% ;| FLEE A IR 47 B2 3 I S A AR X 8
15, ML A B2 IR AR B R AR X LA, 3
VE R BT LA T T 1 A8 08 I 8 45 0 5 5 A M
SRR B B A L AR I A B i ik 2 v i e A%
15 R BARRL s By [R] ZR P i e A e B A DR < 2R
B OETMARER 3 IR IR B R oy RO B
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Study on the transfer behavior of alcohol flavors used in filter stick perfuming

YANG Longyan' ,ZHANG Dingjie*,NING Zhenxing', LI Zhihua',
LI Jigang' ,HUANG Shansong',ZHANG Junsong’
1. Technology Center ,China Tobacco Guangxi Industrial Co., Lid.  Nanning 530001, China;
2. College of Food and Bioengineering , Zhengzhou University of Light Industry , Zhengzhou 450001, China

Abstract ; 13 kinds of alcohol flavors were added to cigarette filter rods, the extraction conditions of flavors in ciga-
rettes were optimized, the GC-MS analysis method of alcohol homologous compounds was established, and the
transfer behavior of alcohol flavors in cigarettes during storage and smoking was studied. The results showed that .
when the extraction solvent was absolute ethanol, the extraction method was ultrasonic vibration, the extraction sol-
vent volume was 6 mL, the extraction time was 20 minutes, the extraction amount of alcohol flavors was the high-
est. The linearity of 13 alcohol flavors was good in the concentration range of 0. 63 ~10. 00 wg/mL, and the preci-
sion and recovery rate were high. During storage period, the filter retention rate of 13 alcohol flavors was 9. 68% ~
52.03%, the migration rate of tobacco was 1. 06% ~17. 36%, and the loss rate was 36. 88% ~87.01% ; during
smoking, the mainstream smoke transfer rate of 13 alcohol flavors was 0 ~ 14. 49%, the filter residue rate was
14.78% ~73.25%. The filter retention rate and the smoke transfer rate of pentadecanol were relatively high high,
the tobacco migration rate, the loss rate, and the filter residue rate were relatively low, so it was suitable for being
used in the filter-flavored cigarettes. The transfer behavior of alcohol flavors that were cis and trans isomers were
similar during storagin and smoking; alcohol flavors that were homologous to each other had similar transfer behav-
iors. In summary, with the molecular weight and boiling point increasing, the filter retention rate, flue gas transfer
rate, and filter residue rate gradually increased, while the loss rate gradually decreased.

Key words ; alcohol flavor;filter stick perfuming;filter stick retention rate ; cut tobacco migration rate ; smoke transfer

rate ; filter residue rate
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