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Abstract: [ Objective ] As precursor substances of flue gas components, volatile aroma components can affect
the quality of tobacco sensory evaluation. The aims of this study were to analyze the content of volatile compounds in flue—

cured tobacco samples from Ganzhou, to explore the content regulation of volatile compounds in tobacco leaves of different
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producing areas, and to predict the origin classification of samples so as to achieve quality control of tobacco. [ Methods ]

54 kinds of volatile compounds of 62 flue—cured tobacco samples from 6 tobacco—producing counties(Shicheng, Ruijin,

Anyuan, Huichang, Xingguo, Xinfeng) in Ganzhou were measured by static headspace—gas chromatography—mass spectrometry

method(HS-GC-MS). Subsequently, principal component analysis(PCA) was used for classification of sample origins, genetic

algorithm (GA) was used for variable screening, and three supervised pattern recognition methods, namely, linear discriminant

analysis (LDA), back propagation-artificial neural network (BP—ANN) and least squares—support vector machines (LS-SVM)

were used for origin prediction. [ Results ] The classification effect by PCA, which was contributed to explore the content

regulation of volatile compounds of samples in Ganzhou, was significantly improved after obtaining 11 volatile compounds

(variables) by GA. The prediction accuracy rates of BP—~ANN and LS-SVM reached 96.8% and 98.4%, respectively, which

showed good practical application value. On this basis, the identification model for the origin of flue—cured tobacco of Ganzhou

was established. [ Conclusion] The method proposed in this paper can accurately determine the origins of flue—cured tobacco

samples from Ganzhou, find the content regulation of volatile compounds among different origins, and be used for the monitoring

of flavor patterns and the quality control of flue—cured tobacco across the country.

Key words: flue—cured tobacco; headspace—gas chromatography—mass spectrometry; volatile compounds; chemometrics;

origin—identified prediction

[ B 50 ] JE AR P 3 R AR5 e AR i
A IARAR A, AR A v oy Jo ) B A
i L2 W B RS Y A R DT
AR | RIS 2R A L) |l S AR L)
AT 25 3 Lo ) o JHG o ] AR Bl A B 52 246 Bk A 1
VRS BT K s 2RI AR BUGRE I FLRE i A 71
B2 5 I SR A UL A 5 v L 32 S R i A
Ko HTHRSTIES IE EAEBURE b 05 A EEAT
ORMT, BRAERTEL, SRPRRAN, RERRZERIATE Sy,
FIAR B A% A o355 NP L SE T i 381 1) AR
AR, SRCE VIR, PRIR A T
S BORWAR IR S ). M - Bl
W) 2 B TS 2oy B0 5 . M FIE
RO, ECRIEER A TP A L OB AL R
W RHEREARTR, KRG R PRSP BT,
ey Epiibu R SN I NI E S Al T W= R il
WEWR T RMEHER, AT LR A 5
e B D0 B BE RE AL 2B P B ke It
gt o).

[ AT ] feorit it e — it
TH, JTZH TR, J5ike e 5 BRI
HZERAFRE 0] HETC A —Lepr 5 2l i J 57
PR S AR R A e P AR PRI R S
JIT . AR AR AR AR IR M 1M 52 B A
R BRI o BR SCSRAE Do) SR 2 M A
FRTAITTE, 38T T AR R AL B Ul
ARSI PRI R DG AR, IR RS R AR I i Jo

A SCHE IR A 15 SRAEP- 25 D2 SR i e/ —5fe
(PLS) [k, % T BIHARA > CIFRACLL |
BB B 5 BT R 2 ORI B R
BB L ) X IR AR S A A A o R
JCE BRI HAF L) DL MRS BN
AR R T 2 BB P (R BERCEL AR
PR TTE RS G, A 1A [ E J7 28 1 v Y
oo L 25 S B AL HO AT Xt ORI Jo B
A RFEME 5 25 A4 D as T SCRT s 7 21
GEWEST T WP 0 0 2 A 2 B / A b S PRI 5
EALLNES RS |32 e SE RN B R s N
Gy, WALRGE T TP HAR L PR 3
AT A B LR 5 A I e O S A R R R (R
) B AR R S I B AR PR AR S
[ BTN ] HE A 27 B BN 5
S PR TR e ELAR AR O, T4 AR A Oy
VD9 3B 73 A AL AT AL R R Y B,
R G RE PP R R, H ATl N TR R
YA & Y B TR R A TR 2 0. [
figk PR f) S B TR | AN BIE S o e A T - A
@35 — U I 1 8 M8 A i b 45
Yt &Y &, R BRI AT BRIk
SFAATHE I RAZ R T BN AN [R) 7 s AR
BERAEAC G YR SRR, FRIZEREN 3
Fofl - N2 R4 fie/h — 3 - S5 &AL
BEAT T PR 50 28, A8 JA T 5 A 7
HAHEEE L,



132

1 #R57FE

1.1 iKgesfRt

N AR A EE L AR P, R P R T
PEAE 7 i 50%, FRATICEEBE N 6 4 I X B
I 62 MEMRES, Pk 14 4 Fmd 124,
LI B 134 MESA FFIN(ELD),
RS . SIS e — SR - Bk H]
1 ( Agilent 7697A-7890B-5977A, ZHE(E , [ ) .

F1 EBEERHTHER

Table 1 Origin information of flue—cured tobacco samples
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Table 2 List of 54 volatile compounds

P &R PR ] AR 53 VCRC
No. Compound name t; (min) Mol.weight Miching degree ( %)
1 5— HISEEAEEE S—methyl furfaryl alcohol 13.25 112 97
2 1- ¥2%E -2— N 1-hydroxy—2—Propanone 16.93 74 95
3 FLEZ R Methyl lactate 19.02 104 88
4 6- HI 3L —5— Bl —2- i) 6-methyl-5—hepten—2—-one 21.40 126 91
5 1- 23 —2— T 1-hydroxy—2-butanone 24.12 88 82
6 LR Methyl glycolate 24.73 90 88
7 AR IE -2 AT Acetoxy—2—propanone 25.20 116 94
8 LI % Maleimide 27.01 97 87
9 2— HEE 2—furfural 30.09 96 93
10 FH R BERE Furfuryl formate 32.04 126 86
11 2— ZIBEIEKI 2-acetylfuran 35.56 110 96
12 W Tonene 36.24 124 90
13 ZHEE Benzaldehyde 37.31 106 92
14 N2 Propionic acid 38.15 74 96
15 ZIEMERE Furfuryl acetate 40.56 140 83
16 5 TR Tsobutyric acid 41.05 88 81
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(#4&2)
' a2 RR PR ER ) AFXS 437 T VERCEE
No. Compound name t, (min) Mol.weight Mtching degree ( % )
17 5— IS S—methylfurfural 42.01 110 9
18 4- M -1,3— Bl 4-cyclopentene—1,3—dione 42.68 96 94
19 2,2° — HKPKIRG 2,2 —bifuran 43.13 134 80
20 2.a— WL B2 2, a—furanyl methane 43.67 148 84
21 2— L -5— FIHEEME 2-acetyl-5—methylfuran 44.99 124 91
22 1- FFENER% —2— I 1-methylpyrrole—2—carbaldehyde 45.21 109 87
23 4- FEIE TR 4-hydroxybutyric acid 45.58 103 86
24 IR Acrylic acid 45.79 72 92
25 LT AERE Safranal 46.32 150 80
26 3— WML 3—furanmethanol 48.10 98 87
27 SRR Tsovaleric acid 50.42 102 89
28 2- HIZETR 2-methylbutyric acid 51.23 102 86
29 23— “HIEISRERREF 2,3-dimethylmaleic anhydride 52.76 126 82
30 3— 3L —2(SH)- kI 3-Methyl-2(5H)—furanone 53.59 98 82
31 3- FI3E —2.4- [ ] 3-Methyl-2,4—pentanedione 55.02 114 95
32 LR Methyl phenylacetate 56.48 150 84
33 v - EEFRNAE v —Crotonolactone 57.67 84 87
34 34— L 2 BRI —1- B 3,4—dimethyl-2—cyclopenten—1—one 58.05 110 83
35 B - KL B —Damascenone 59.73 190 82
36 K+l Damasone 60.61 190 81
37 1,2- — & -1,5,8- =325 1,2-dihydro-1,5,8—trimethylnaphthalene 61.12 172 96
38 FR LIRS A7 B Methyleyclopentenolone 61.69 112 87
39 FrF I N R Geranyl acetone 62.41 194 83
40 Je T Nicotine 62.89 162 82
41 e IUATEE Myrtle 63.56 152 92
42 HAL M5 Neophysin 64.80 278 95
43 K OE Phenylethanol 65.74 122 82
44 B — %£% 2] B —ionone 66.41 192 81
45 2— LML 2-acetylpyrrole 66.98 109 94
46 22 2F 1 Maltol 67.15 126 92
47 3.4- A - B - 2% 22 3,4-dehydro— B —ionone 67.49 190 82
48 3- LR HIE 3—ethylbenzaldehyde 67.88 134 87
49 2— NI BT pyrrole—2—carboxaldehyde 68.87 95 80
50 [ 7 =5 — * Megastigmatrienone 72.13 190 84
51 [ERG Megastigmatrienone 73.34 190 92
52 [ & =AM = * Megastigmatrienone 74.96 190 87
53 & =AY * Megastigmatrienone 75.44 190 82
54 5— 32 H L 5-hydroxymethylfurfural 78.12 126 95

T EEEWE—. . = WM E B0 -3- Wi 4 Fhortl ik,

Note: The four megastigmatrienones in the table are four Z/E isomers of megastigirien—3-one, respectively.
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Table 3 Classification results of different
pattern recognition methods

RN T 7 JPIRIEHRZR Classification accuracy ( % )
Pattern recognition IESE TR LN
methods Calibration Prediction Total
LDA 833 (7) ¢ 75.0 (5) 80.6 (12)
BP-ANN« 97.6 (1) 95.0 (1) 96.8 (2)
LS-SVM» 100.0 (0) 95.0 (1) 98.4 (1)

T a BP-ANN ERIZH ROl P szt =7, YIZR%K
=800, ¥ AR HE = 0.00001; b.LS-SVM BAEURIESE: v =2.55,
02=5.67; c. fEF P IEIT N ARTRIGHEA S H o

Note: a. BP=ANN model parameters: number of neurons in the hidden layer
=7, training number =800, root mean square error threshold = 0.00001; b. the
optimal parameters of the 1-svm model: y=2.55, 0 =5.67; c. The numbers in

brackets are the number of samples with classification errors.
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