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& AR A% 0.6~1.2 mg/ 3, & bR CO 9~13 mg/ X,
2015 E I E BT . Bilgm. KPbmEms)
IKFFE GB/T 6682 1 —ZKIER; JTo/KLEE. A
BE. LB (o, fEE Merck AR 5 73 MER
PEEVMAAE b (BARNER 2)  (OFrdisibl b,
EIH Sigma AF]) 5 & (NAR, 405 99%, H R
BHEHERARD ©

1.2 K5

Scion TQ = = PU M A5t B FH AX (4% [E Bruker
AT ; HY-4 RN REZ HIRG K (RGE
WA 150 r/min, VLI5E S35 KA 5
AT201 HF 4 Hr K°F (& 0.0001g, 3+ Mettler-
Toledo A ) ); 5000uL By a5 (£ [E Eppendorf 2 7] );
Milli-Q #4fi /KA (3£ Millipore A#])

1.3 FHix
1.3.1  ApdE LA W )

53 IFREL 73 FhAG LA A PIFR FE % 0.0050 g (B
0.0100 g) TAAEK 50 mL (5§ 100 mL) Z&EIH,
FTEK CBER BB AW (K OEE: TN R =
9: 1) B, Ml E &N 100pg/mL 1 Fx AHE fig
/W, WAEBIAFOERE RIS, R
4 CUKFER AR . LLOBENTER, KA EidbrvE
T ARGk & IR £ RIARHE AR, 1% R I bRiE L
TR AR /D ICH] 5 g6, FUREEJE N S5 5 PR
PN EMN G E, HPNARZRIKEN 1pg/mL.
132 FEMAGEE 54T

B ATLEBUHT 6 14 [R]— it R P R S gk AT R ) %
FEASSLIGFE M 45 3 A TATHE . RIZBHARFI IR,
Bz, e EE, a0 3 4 100 mL #EE
b, AENERE . AEIRFE I 1 mL 60 pg/mL [#)
WHRZE. 9 mL ZfF, Ml EHiEs), BTEGE
IR ERES 2h, 10 mL & H_EEZERGEZ 0.22um
AL IE L, it GC-MS/MS (AR 1 - 5 / i
WELO 8T, TN kA DB-SMS (30 m X
0.25 mm, 0.25 pm, 3 [H Agilent A F]) A HE
Y (A, BERE IR 250 °C; #/<: He, 1HIAE,
FESE | mL/min, #HFEE: 1L, H¥kk: 10:1; FHER
F¥: 50°C (2min) , PL S5 °C /min (IR THEZE 250 C (20
min) ; FHZIEIE: 250 °C; MBI EL BT
WFE: 170 °C; HHESRE 70 eV JTZ2HIR: 80pA; 447
S Full scan #55X, HHEVEME: 10~500 amu; £ %
NI MRM A0, 88 1S(28) fE NN, e s
BR e 128/101.9 REREREN: 22eV. HAMZH SN
. EREE T, MRS Em.
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Tab.1 Descriptive statistics for score of finished cigarette samples sensory aroma style features

HiH B/ME S TON I FleAEe PR ME Rt i 22 VRS i e &
R 0.500 3.000 2.500 1.840 0.800 0.640 -1.263 0.778

W AAFEAE N =80,

R 2 BmBEEmELD 73 MUFAS S ERMREIT

Tab.2 Descriptive statistics for 73 chemical components of finished cigarette samples mg/kg
o R R B /ME SN} P Bttt 2
3- #2421 (x)) 0 4.174 2.764 0.774
FTR O (x,) 0.113 0.317 0.183 0.049
LIRS TS (x5) 0 0.145 0.043 0.048
TR B (x4) 0.149 0.37 0.28 0.071
2- PP O ZUWIRG -3- i (xs) 1.848 2.969 2.446 0.254
FLER 21 (xo) 17.369 42.332 32.263 8.596
2- LML (x,) 0 0.242 0.144 0.106
BT () 0.784 1.544 0.986 0.203
o- LHMBEE (xo) 0.544 0.783 0.654 0.07
2,6- - HIFEMERE (x,,) 0.165 0.26 0.193 0.025
TRIR 2.1 (x,) 0 0.061 0.006 0.017
3- LHEMERE (x,) 0 0.725 0.285 0.129
5- FAJEMERE (x,5) 0 0 0 0
6- FHIE -5- BEIA -2- Bl (x,,) 0.103 0.187 0.146 0.026
2,3,5- = HIZENEE (x5) 0 0.094 0.052 0.03
RS IR AT (x ) 0 1.267 0.816 0.4
R-(H)- #7M (x,7) 2.722 7.421 4.897 1.258
FEE (x,5) 0.04 0.087 0.069 0.012
KT (x4) 0.372 0.602 0.452 0.062
y- CNTER (xy) 0.22 0.56 0.407 0.105
4- F2HE 2.5- T HIEL J3(2H)- BRIRER (x,) 1.802 2.071 1.928 0.09
K LT (x5) 0.011 0.034 0.022 0.006
2- LEHENEE (x,3) 0.758 1.465 0.938 0.199
5- L EE (%) 0 1.552 0.957 0.398
EA SR (x,5) 0 0.245 0.147 0.084
FIRRHE (Xy6) 0 0 0 0
S IR I (%) 0 0.593 0.297 0.147
IR AR (Xa5) 0 0.021 0.001 0.005
K OE (Xp0) 0.404 0.934 0.549 0.159
F W (Xa0) 71.283 81.374 76.158 3.422
S KB (x5,) 0 0.09 0.031 0.034
3,5,5- =HEIR AT -1,2- = (x5,) 0 3.73 2.241 1.639

v- PENEE (x55) 0 0 0 0
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L- AR (x5,) 0 0.352 0.107 0.141
D- AT (X35) 0 0.515 0.156 0.207
o- FATHEE (X36) 0 0 0 0
LHEFZ WY (x47) 0 25.383 16.924 10.83
B- RFTIEEE (xs5) 0 0.4 0.211 0.194
FATE (Xz0) 0.415 0.613 0.536 0.056
B TH (x40) 0 0 0 0
K LIR LI (x4) 0 0.406 0.131 0.154
FIEE (x4) 0 0 0 0
XTI (X43) 0 0.385 0.147 0.173
LFRFTRENE (Xa4) 0 0 0 0
LRI LB (X45) 0 0.754 0.388 0.358
Y- F IR (X46) 0.016 0.046 0.029 0.009
4- FIIE - 2R 13- ZAUNER (x40) 0 0 0 0
S - AR (X4) 0 0 0 0
T (X40) 0.308 0.388 0.359 0.021
4- LIFFEBBIRT (x50) 1.325 1.841 1.546 0.17
PERRIE (xs1) 0.394 0.489 0.422 0.024
IFETERR (xs,) 0.623 0.726 0.681 0.036
THEM (xs3) 0.558 1.14 0.816 0.201
y- JEET R (xs) 0.047 0.156 0.096 0.03
THEEME (xs5) 0.15 0.258 0.196 0.027
8- LG (xs6) 0 0.413 0.126 0.184
FER (Xs7) 6.661 7.582 7.112 0.316
B- K (x5) 0.228 0.376 0.293 0.045
B- AT (xs0) 2.005 4.021 2.705 0.657
3- LRI -4- BRIE IR S (xq0) 0 3.576 2.226 1.621
WHETR 4.1 (xq1) 0 0 0 0
Y- ZEIBE (X42) 0 0.49 0.246 0.227
B- % 2 (x3) 0.226 0.33 0.285 0.026
3- ZEBE (Xes) 0 0.193 0.081 0.093
BT (Xes) 0314 1.648 0.446 0.302
Y- TR (X40) 0 1.787 0.657 0.36
8- T— N (x¢) 0.514 0.758 0.624 0.08
Y- TN (Xe) 1.083 1.935 1.453 0.243
8- T AEE (xq) 0.749 0.866 0.796 0.032
R AR IR (x40) 0.245 2.195 0.778 0.598
S A EER (x;1) 27.309 79.305 55.466 16.431
PIRERR R (xo,) 1.841 2.485 2.089 0.194
WEERR W FERR (x73) 5.742 13.771 8.067 2.589

W AR R N =80,
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KPR N IE AR R, AN 2 1F e R B U 530 Bz A
B/, RZWGRE. BdiHE, —HF 34 MEEEA
BRI BT 2, AT B K7 ZE e, 154K 15 1K
Wesh. FEURE WSR3, T KMO= 0.775>
0.5, H. Bartlett sig. <0.0001, £ 1% & &K, ¥
BIAE A IRE & T AT T 20 At 34 N a bRt al 42 HL
TN, HBTRe AR R TE bR 10 AT Z DTk N
87.77%, Ui WTEF FTHRILN 7 AN 7 R R AE JF ah 48 Ax
S REA i SRS et N X B

R 3 RNEMERHEZAE) KMO 0 Bartlett 10538

Tab.3 KMO and Bartlett test of different tobacco samples

EARTIE KMO &

S DR 45 43 28 B0 I 1T LA R R AR 4% S5
ebRm g A A TR T A AR TR, A
R (2), AR X AgREA b S bR R bR A,
YoRATF R 2L B RS EF IR TS, i
HBUETEEN (1, 34). e i E S AR 71557
It R F, o= 1~7, WRLBR B
I 10 B FRRHAE
Fo=nx*trxt - trx @

KR T el (R 21 % 7 AT

SR SUHAT R, Ind 4 BT,

Bartlett df Bartlett sig.

561 <0.0001 53215.043 0.775

® 4 BFiEEER

Tab.4 Factor rotation matrix mg/kg
NS
EiEL IS
1 2 3 4 5 6 7

3- 3 2- TH 0.223 0.239 0.124 0.070 -0.743 0.322 -0.216
5T B 0.699 -0.073 0.317 0.319 0.230 -0.187 -0.018
LIE 5 T T 0.104 0.229 0.192 -0.320 0.030 0.854 0.057
TR L1 0.120 0.656 0.141 0.310 -0.534 0.104 0.144
2- FAJEDY SRR -3- i -0.172 0.200 0.663 0.456 -0.339 0.237 0.166
LR 2. 1% -0.375 -0.026 0.318 0.330 -0.208 0.678 -0.278
e 0.422 0.140 0.350 0.136 0.373 -0.611 0.180
o- AN 0.195 -0.040 0.011 0.786 -0.044 -0.049 0.043
2,6- Ik 0.175 -0.001 0.281 0.129 0.088 0.019 0.811
%I 7. 1% 0.226 0.662 0.553 -0.164 -0.152 -0.135 -0.032
3- Ak 0.500 0.400 0.148 -0.218 0.032 -0.452 0.475
6- FRL -5- BEi% -2- B 0.374 0.503 0.288 0.579 -0.313 0.107 0.085
2,3,5- —HIALNEE 0.309 0.799 -0.010 0.313 0.228 -0.236 0.101
FH LB 305 T -0.119 0.474 0.527 0.164 -0.378 -0.182 -0.068
R-(+)- Fri5 M 0.555 0.212 0.143 0.614 -0.039 -0.049 0.354
REE -0.062 0.151 0.088 0.851 0.089 -0.213 0.215
KW 0.217 0.104 0.154 0.758 -0.168 0.384 -0.174
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y- TR 0.773 0.206 0.091 0.191 0.192 -0.082 0.419

4- FHk 2,5~ ZFIEE -3(2H)- MR 0.300 0.102 0.819 0.161 0.231 0.283 0.144
EAL| 0.474 0.321 0.172 0.373 0.108 0.552 -0.182

2- LTEHEAL -0.813 0.103 -0.064 0.214 0.396 -0.003 -0.227

8- LA 0.820 0.004 0.258 0.223 -0.260 -0.151 -0.200

A S B 2R 0.767 0.112 -0.165 0.282 0.052 0.312 0.399

LR S L X 0.566 0.364 0.176 0.353 -0.497 -0.121 -0.154

2% R 0.290 0.663 0.525 -0.170 -0.098 0.023 -0.137

KW -0.794 -0.190 0.133 0.020 0.379 -0.132 -0.291

E Al -0.018 -0.002 0.899 0.004 0.266 0.195 0.145

S /K -0.062 0.901 0.165 -0.026 0.045 0.246 0.012

L- i fif i -0.043 0.093 0.169 -0.031 0.874 -0.056 -0.040

D- i % -0.053 -0.011 0.088 0.020 0.919 0.053 0.035

LHEFE T -0.030 -0.241 0.500 -0.487 0.543 0.190 -0.195

B- IRFTiEmE -0.273 0.325 0.021 -0.140 0.072 0.261 -0.806

BT 0.184 0.196 0.831 0.126 0.012 -0.133 0.071

LIEHR LT -0.066 0.838 -0.112 0.266 -0.117 0.196 -0.236

e a 3-BUE: B WL b BRIk A Kaiser AL I HK T 235
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¥4 80 A MHFE S BEAL 7 NI ZREE (50 Al Rl
WA GOMD) WAL, DLIIZRERE Ml 22 34 Ff
A 7 AN RPN E AR RARE X, DARRA R
KRR o fabn A R AR B Y HEAT 380 26 M [ )
3N, BREERRHEN: T AN AR x BN,
HE R MNME F HERAE P, 24 P> 0.10 B U 5 B

PR, M P < 0.05 B EREE AT . IRk,
AHTF 2. 34 4. 5. 6 At SAVEREIAREIE L.
FE G FERIME S IR 5, MR ATE, R e
RHR=0.939, VTR R =0.929, LA
FHREPUAE BRI R

JIE 5 ANAR B bR AE AL B R AT LB H R v
A B AT 5 FE, Bl: Y =0.254 X, - 0.596 X, + 0.352
X, - 0.449 X - 0441 X,o FHEARR) 5 ADMBHTFHAHAN
77 FERIA] SR HAH SR R A PR A 7o BT R I R A
2R SE RS RTE N

x5 ERRIHE
Tab.5 Regression Model Summary

N , . ‘ AR 45 1 TRl
T R R? R’ FrAE R iR 22 :
R’ F{EAZE dfl df2 WEM
1 0.969 0.939 0.929 0.2131 0.939 90.051 5 49 0.000
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Bl 8 (30 FhRE ) 34 ik 2l 0 & BN
2.4.1 BT ST () 2R 1 [R] JE AR R rp B O T SR A T
WA A Y, FHEEE PR RESER 1, MEH
AT DA HAR IR 6B 4R 11 00 A5 SR e iy, TR 5 5
PRAETERAFEAR R ZER N TE 5 52 FR FIR
MAE {f CP4axtiR %) A 0.1876, Ut BT 7 1
BT IR X — IR E TR bR B A B B T e

——FEERAEME -=-EEESRNEE
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#RFE
1 MK R R E R RIES BB I R{EXT tL

Fig.1 predictive value and sensory evaluation results of fruity style
characteristics by test Set Model

3 4ig

PR T B0 A KSR AE O AR, 2 A R
FICRAR B, e R 5L RP= 0.939, 1A% e 25
R*=0.929, ML FHLXHEZE (MAE) =0.1876,
AR R AT He S IR T B R R A AL AR B, ] At
PRV A 0 R A AR R SR A S
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Establishment of quantitative prediction model for fruit note of cigarette based on volatile/semi-
volatile components in tobacco
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Abstract: 73 volatile/semi-volatile components in 80 cigarette brands sold in the market were detected by GC-MS / MS method to establish
a prediction model for fruity style characteristic of cigarette by factor analysis and step-wise linear regression method. Results showed that
(D The cumulative variance interpretation rate of seven common factors to the original indicators was 87.77%. (@ Carbonyl compound
containing N or O atoms, cyclic ketones and long-chain carboxylic acids, alcohol, benzyl alcohol compound, D/L-menthol had greater
contribution to fruity characters. &) Regression model had good result for smoking fruity index of the training set, with determination
coefficient R at 0.939. The model also had great predictive ability for smoking fruity index of the testing set, with mean absolute error at
0.1876 only. With accurate regression and prediction results, the model could be used as an objective method to predict sensory quality in
cigarette.
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