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Comparative Analysis of Aroma Components Among Major Cultivar Types of
Nicotiana Tabacum L.
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Abstract: The aroma components among major cultivar types of N.tabacum L. including common flue-cured tobacco, special
aroma flue-cured tobacco, oriental tobacco and sun/air-cured tobacco were analyzed by Gas Chromatography. Fifty-two aroma
components were detected and 6 components were significantly correlated with type classification of tobacco. Based on the 6 aroma
components, special aroma flue-cured tobacco, oriental tobacco and sun/air-cured tobacco clustered together and common flue-cured
tobacco came into another cluster. To evaluate the aroma phenotype of the materials in this study, sensory evaluation was developed
and the results showed that special aroma flue-cured tobacco, oriental tobacco and sun/air-cured tobacco all possessed a characteristic
aroma of oriental tobacco-like while common flue-cured tobacco didn’t, which was coincident with the cluster analysis. Therefore,
we analyzed the aroma components comparatively between the two clusters and there were 26 aroma component detected significant
difference at 0.05 or 0.01 levels. Except palmitic-acid and 2-methyltetrahydrofuran-3-one, the others 24 contents of aroma
components in flue-cured tobacco were lower than other tobacco types. This study provided biology and applied chemistry research
foundation for tobacco types classification and special aroma detection.
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Table 1 The tobacco varieties tested and their types
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f}:1¥) SAHN F1 Neighbor Joining /57,

2 & R
2.1 HRMEE RSN EE R

AN A AR (GO F AR T 52
TSR 1o (32 20, Hoh Rt sy 18 #(C1~C18),
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Table 2 Aroma components and contents in the tobacco varleties tested by GC
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Cl 2-HEEN R 0.010 0.031 0.361 0.216 0.101

C2 TR 0.208 0.206 1.113 0.987 0.485

C3 S IR 0.136 0.084 0.171 0.169 0.135

C4 [3qivd 1.295 1.772 2.449 1.644 1.594

Cs 2-FIE R 0.243 0.141 0.449 0.438 0.299

C6 3-HEL R 0.137 0.536 0.456 0.455 0.302

Cc7 4L R 0.037 0.199 0.309 0.541 0.208

% Cc8 [=A 1.043 0.461 2273 2.025 1.289
9 BRIR 0.452 0.604 1.188 0.862 0.658

C10 J2-2- TR IR 0.092 0411 0.606 0.659 0.334

18 Cl1 ¥R 0.365 0.190 4.120 1.447 1.050
Cl12 T 2.156 2.858 6.356 8.188 4.018

Cl3 R 0.362 0.990 8.267 4.750 2378

Cl4 AR (2D 2.840 2.522 8.045 4.114 3.753

Cl5 WERER (U 1.336 1.502 7.993 10.418 4.048

Cl6 WME& (QWaY’3) 66.495 43.944 59.314 46.413 57.651

Cc17 EARIR 1\ 3.997 3.022 4.672 3.279 3.756

Cl18 b7 G WAV T 7)) 4.034 3.468 4.492 3.781 4.058

Cl19 2- 356 DY S g - 3- 0.402 0.253 0.162 0.018 0.263

C20 2- F -2 B4 -6- i 0.649 0.935 3.846 2.953 1.579

C21 2-FRIE 6.546 5.529 6.420 2.879 5.561

C22 3-FH 2B R 0di- 1- 1 0.174 0.585 0.514 0.422 0.328

23 IR 0.365 0.272 0.579 0.175 0.342

C24 75 R 0.563 0.695 0.780 0.397 0.577

C25 S IR 0.700 0.846 3.959 4.126 1.839

C26 2- PR FE-5- F LR IR 0.271 0.364 0.887 0.656 0.446

C27 R 1.453 2306 1.959 1.217 1.593

th C28 i 0.282 0.262 0.534 0.366 0.335
29 HAEE 0.220 0.153 0.447 0.309 0.261

C30 N 1.012 1.258 2.499 2.626 1.576

e 31 2-ZFRR L 15.100 15.566 17.710 10.342 14.562
32 2K 13.004 13.724 9.596 10.321 11.771

C33 B-45 % 2= i 0.822 1.457 3.199 3.158 1.701

C34 K 10.660 17.912 23.248 15.398 14.368

35 SR A 307.379 348.334 167.662 63.177 247.249

C36 EG =41 2 6.640 9.776 6.994 5.147 6.886

C37 L5 = 1 0.432 0.669 5.771 2.349 1.578

38 EG =0 3 11.453 15.823 34.335 25.865 18.228

C39 FLE =I5 4 3.225 6.312 9.055 7.374 5315

C40 B N R 2.866 2.475 4.795 2.064 3.032

C41 2- A ARl 0.172 0.000 0.000 0.000 0.080

Cc42 2,5- F LI s 0.450 0.983 0.667 0.864 0.645

C43 2,3- LI 1.401 2.936 2232 1.723 1.800

C44 2-2,3E-3-FFENE R 1.285 0.557 0.323 0.413 0.948

W C45 2-Z Tkt we 9.036 16.250 9.711 7.207 9.735
C46 2-Z. T 21.100 32.550 7.250 5.300 18.153

c47 2- 2.k FE-1- FRFENE 0.140 2.105 1.035 0.553 0.689

{3 C48 2,3- . L HENE 0.129 1.240 1.420 0.603 0.568
C49 DY FA Ltk e 1.379 0.866 1.422 1.078 1.253

C50 3-Z Ttk we 4.116 3.560 3.602 3317 3.790

C51 LEN 1.569 6.655 7.295 1.957 3.370

C52 LI 17.180 86.400 87.043 100.767 52.990
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Fig. 1 Contents of aroma substances in tobacco tested
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Table 3 Differences of aroma components between tobacco types and their significance levels
Cl C2 C4 C5 C6 C7 C8 Cc9 C10 Cl1 C12
[:10 1.37E-03 3.10E-03 5.03E-03
11T 3.31E-05 2.05E-04 7.71E-03 4.19E-03 5.67E-03 6.60E-05 4.61E-03 2.66E-03 1.83E-04 5.13E-03 2.34E-03
[:IV 6.61E-04 2.04E-04 2.34E-03 2.32E-03 1.00E-07 7.14E-03 2.80E-02 2.36E-05 5.05E-05
II:IIT 3.28E-04 1.04E-03 1.31E-03 1.59E-03 3.02E-02 1.35E-02 2.23E-02
1I:1v 8.12E-03 1.55E-03 9.02E-04 2.88E-05 2.31E-03 3.49E-02 1.13E-03
[:IV. 2.84E-02 2.88E-05 4.99E-02
C13 Cl4 Cl15 Cl16 C17 C19 C20 C21 C22 C23 C24
[:1I 2.44E-02 4.50E-03
[:1T  2.44E-03 3.13E-04 8.60E-06 8.86E-03 3.10E-06 1.32E-02
[:IV 2.69E-02 1.00E-07 2.09E-02 1.27E-04 1.50E-05 3.35E-03 2.87E-02
11111 1.41E-02 1.02E-03 7.09E-05 1.59E-02 4.82E-05
1I:1v 2.00E-06 1.92E-02 4.29E-04
L1V 5.15E-03 2.42E-02 2.31E-02 4.58E-02 1.91E-02 1.44E-02 3.98E-02
C25 C26 C27 C28 C29 C30 C31 C33 C34 C35 C36
[:1
I 11T 1.03E-05 4.81E-04 5.70E-03 8.88E-04 9.60E-06 1.66E-05 7.68E-03 1.77E-02
I:IV 1.70E-06 4.21E-03 1.20E-06 2.23E-02 5.20E-06 1.83E-04
11111 9.89E-05 6.16E-03 1.27E-02 6.69E-04 2.71E-04 1.11E-03 1.48E-02
II:Iv. 3.01E-05 3.73E-02 1.80E-02 5.98E-05 4.89E-02 6.89E-04 4.76E-04 4.70E-02
v 3.20E-02 1.02E-02
C37 C38 C39 C40 C42 C45 C46 C47 C52
[:1 2.13E-03 1.17E-02 3.66E-04 2.35E-02
I 11T 7.30E-06 7.17E-05 1.55E-05 3.74E-02 2.25E-02
[:IV 5.50E-03 8.00E-04 7.74E-05 1.96E-02 1.77E-02 3.81E-03
11101 7.16E-05 1.84E-03 1.52E-02 1.06E-02 4.45E-02
II:Iv. 4.17E-02 3.18E-02 4.79E-02 4.13E-03 4.45E-03
:1v -~ 7.77E-04 4.62E-02
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Table 4 Correlations between aroma components
and tobacco types

JHEL Y WA Sy XA BEHRK
3-HERIR (C6) -0.834 7.38E-04
- -2 B A7 - 1-
R plibzayiil 3-RE 25 A -1-H -0.822 1.04E-03
(C22)>
I (C52) -0.846 5.21E-04
F/R (C11) 0.706 1.03E-02
R AR (C14) 0.827 9.07E-04
PG A0 2-ZR ARG (C31) -0.684 1.41E-02
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Table 5 Sensory evaluation of the cured leaves
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Table 6 The significant differences of 26 aroma components between tobacco types

i F1H B i F1H W % F1H W %' F1H W
C10 40.849 0.000024 C22 14.206 0.002341 Cl6 9.351 0.009158 C34 7.139 0.019196
C39 28.888 0.000126 C30 13.801 0.002595 C12 9.145 0.009776 C37 5.974 0.029529
C7 24.906 0.000247 C38 12.485 0.003671 CI15 9.010 0.010205 Cl13 5.357 0.037634
C6 23.684 0.000308 C42 10.671 0.006129 C26 8.930 0.010473 C4 5.332 0.038010
C19 19.485 0.000699 C20 10.494 0.006457 Cl 8.057 0.013962 C48 4.690 0.049518
C33 16.009 0.001509 C47 9.990 0.007516 C2 7.634 0.016133
C52 14.816 0.002011 C25 9.817 0.007925 9 7.385 0.017593

TEA G B AR R e, i i 25 R
CRREN AT 42, A0 VI R o A 2 22 R
SREE K B BORTRE 0, M 22O R, T
T AN L ATk S iR A o R
HHEEFRIE S TRAEY CakEYmRmE <5,
T35 B33 T JH ) A S Rmzik U DA
FONN: B IR0 o S HALE R B B
JA I R L, T BRSO P A A 1 T e
WEz—. M3EEURR s, WERRT &
IR0 008 HH (10 397 R 0 1) % R LG A 3 IR T A R 0
T o AHI IR IHTRE I 705 JH 1) 5 B s T 7
LA AT B0 (5 A PR A A 0 T g
JT T F0E I B 2 XU TR — MO R Ay, XA S
K B B B — 7 Tt TR 0 AR & HA —Fh
HAE, B, I & AR m A AR A<
RS ek — s A s 55— 7 TR — MR R oK R AR
SR B 0 MR T E YR AR,
116 W] REAR 22 T8 BURF o v B IR 40 1F 2 A —
IR PR =40 0 2- R RS DU SR - 3- 1 2 ) — P e
I8 R v f e ) v T A O R S R R B R
g%, FELAMERE T 2- DY S -3- i 4 A D B
— PP KR, ABI ST % B A R S
T E (P=0.0007) [f5 T HADEE AL, Ui

W20 I AT B 5 LJeE MR  7 OXURS R F AT K
AT T HEAE A MR 5 S8 R i ) S ) 5 R AR LA
JE AL AT A S ) AR 1 4 LS Do

3.2 MREEBIEE NS RIS

PN ST SN a2y N NIt P ey (3 N e S i
FNWIARSE 4 FhRIE AL, WP HESIZH AL 6
PN RIA G EPTIER) 52 FhECE sy
AT 10 FPECE 1S3 78 T A Bl B 2 28 ] () 22 e
HWARE, X 10 FEE R L R T B e T
— PP R RIE, AR — S EERGRR 1IK
A7 W) e J7 ZE S BT RAROCHE X A W, 3- L IR
3-FRE-2-BA - 1-T . W1, ~EFR . HEERRAN 2-
LI LGS 6 P Er o H M R B B I AR G,
AR 6 Tl s o e ] 4405 200 408 O 5 FC A R 0 2
RSEARX K, WU E SR o> B S
JCA R R R 2 S, U EIPIM 45 5 |k
REFRIEAANTT o BT AR IR 928 0 1) R ALk
4%, T HLAE 5 F RHE ARG 52 4 58—, X i
AR i R R A5 300 00 RN A LR 2 T, AT %
IO S P CeE S i p o Ve A E A N W ] e o
y G R e [ G X <36 7 P N ES i '
DAdE— 2 s AL 5, R 20T bt AL e i 3L
St ¥E ¥ DNA J341k QTL, i af LAFIH 731



42 o [RLAR

PRACHH B P RSB

33 HEAEEEGHNEATHBRFIENESESE
BREMEZANE

AWFFURE VPR EE SRR, R A BB AN Ak
M A SEMRB A B0 B O ARABL, R A — Bl e el
MFFIEVER T, HA TR . RN AESE Y ik
ol rb e B 5 RIAT L, 26 FhArAE 2
ol A 2 S B O T BRERRE R AN 2- TR DY
UK -3-M AN, oAk 24 FHECE O V-2 A
FAT A B RR A A S SR rp 8y i 1
MREHR . PTEL, MR 245 R0 AR IR A ARy
AEPER PR A i A R e XM IR i 7 U TR
JRARA AT AL i T A B 22 ol B0 B 20 ) %
M, JCHEAEIE R € BIE RO R mER &R B
KPR E R, HE, TR IO R AR
MRS AL e A K ok KB, AR H AT RE
AT EOAR T B I TR 3T RN 0TI, Kk
IR LS AR L K R R VR AT
LI d/NBIAE, AR EAFRITS O R, /N
(BN, A R BR™ . B LAE H AT 4
T Sk o3 i e NBUER RIS DL T Bk AR S
T 22 5 I et 20 Hr 1K) 5 125 0K G P 5 Tl 550
PSR TTRRER L, SEAN W] BEREATRG# 1
ST DRI BEERAEA 5 RIBIEEHHOIn a 0l 2 75
Pl R0 (KT AT S0 PR doe /N BIEL, AW 8 o B8
JRIIAE A AR B SRR AR B . H T, TS
I 277 5 3 ) R S 8 ey 8 - i g R G 488 vy A
A A M A R SR IR R BT ), 5 [ B S it
7R B S B, T AR I 57 A7 A R 5 ) 7

REAURE, FURA R S sl
A B, (SRR AR H TR A
BT, R 7 CHEARAEA RS s
PRI L FUAT ) WIS AT S

SE 30k
1 o E AR MY RR A B ET T BT o AR R 2 (M. B
g LHEREEBORH AL, 2005 5-8.

[2] PR BEEFAIM. A b E R AL, 1997:
148-149.

(3] PEARNE R GEME T, b E A M. A &
AR AL, 1987: 24-25.

[4] LloydRA, Miller CW, Roberts DL, etal. Flue-cured
tobacco flavor. I. Essence and essential oil components[J].
Tobacco Science, 1976, 20: 43-51.

[5] Roberts D L. Isolation and Identification of Flavor

—
—_—

Components of Burley Tobacco [J]. Tobacco Science,
1972, 16: 107-112.

[6] = My, B, BBk, & LR E A MG R
JH 22 S R 23 A LE AL D], Hh AR, 2002,
8 (4): 1-9.

(7] JH3EA, MULEy, MEERE, AR ANFRENR S DO
TR SRR FCT]. W A K2 240 B4R
R, 2004, 30 (1): 20-23.

(8] JAF7E, V& G VFAMG A5 ANFIRGHEEE A2 3 2%
MRS T RIS 3T [I]. TR ALK A 24
2007, 41 (2): 142-148.

[9] Leffingwell J C, Leffingwell D. GRAS flavor
chemicals-detection thresholds[J]. Perfumer Flavorist,
1991, 16 (1): 1-19.

[10] BIEEAS, EERE, sk, S5 H T FRIE RS AR
(K3 T BRI 7 [0]. P R RS, 1999 (4): 12-15.

(RfE4mEE 18 3O





