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Flow chart of sample preparation



BRE X, T A8 8 M 0 Bl b ) A M RS R AE 22 5 A - 81

. GC 23 Hr 4. DB - 5MS f7 5 & 40 4 (5 1% 4%
(60 mx250 pmx0.25 wm) ; FEFE CREE R 230 C 5%k
SNAR(=99.99%) , Fitt A 1.0 mL/min; #EAE S
1 pL, A3 3« 1 FHEART IR TREE 40 C  fRF
3 min, Pk 4 °C/min F+ & 100 C, % £ 5 min, M
5 C/min F+ £ 150 °C, P£+F 8 min, DA 4 C/min F+ 2
230 °C,,

MS GrAfr S0 AR Z IR By 230 C 5 B FIRIR
JE 4 230 C ; PUSRAFHRLE 150 C 5 BB X i+
K (EL); BB BE R R 70 eV ; ¥ 71 4E 3R 1} ]
8 min; FHBIFCR FH AR, i E Sy 35 ~
500 amu,, 7 2 I SR FHIE SR 25 W (SIM)

2) BRI o3 M 45 . GC e &A% : DB-
FFAP 1 9% B 41 4 @ 3% # (60 m x 250 pm x
0.25 pm) ;JEFE TR N 200 C; B NEASR (=
99.999%) , i & A 1.0 mL/min; FFFER 1 pL, 437
FeoR 2 0 1 FHERFEF AWILR IR BE 50 °C, PR 4F 2 min,
PL 3 C/min F+2 75 C,P£FF 10 min, A 1 °C/min F+
%105 °C ,f#FF 15 min, Lk 2 C/min T+ £ 170 °C , {4
£F 10 min, LA 2 °C/min F+% 200 °C , ££FF 10 min,

MS Gt 460 AR R 2 BE Sy 200 °C, R B R
BFE] A 10 min , HAR S50 R PE RS MS 4387 5548

3) PR A A, GC e A . HP -
SMS A JE B4 A% (30 mx250 wmx0.25 wm) ;
HERE TR BE Sy 240 °C5 A A =99. 999%) , ik
N 1.0 mL/min; FEEER 1 pL, 0 2 15 THE
PP AW TREE 50 C,f-4F 4 min, DL 3 °C/min F+ 2
70 C, 4 4F 5 min, LA 2 C/min F+ & 100 C, {4 £
10 min, A 2 C/min F+Z 140 C, L 3 C/min T+ £
170 °C ,PA 2 °C/min F}& 240 °C,

MS S3Hr 5k AR ZR IR 240 C, HoR &A%
IR N MS 2 #4414
1.2.3 S HFIE R NIST BUEEEE ik fT
Kk, SRHAIRHECR B I E] | B AR o (] 5 A v i
PIDC FC BE AR 285 5 A T PR AT
1.2.4 EEHSWHE N 96 Fd o7 R
PE B e = 23 ] ek S 7
AN BT LR B R bR, DA -2 - I TR il R
M 2,6-"E W BAERNFRFETT GC-MS 738, 7

AR BARIE TAERRZE, 96 Tl SRk 40 1) £ B3 B[]

FURFIE 1 DL 3R 1, 2R TN AR 2 0 38 S o3 i 47

0T,

1.2.5 JEWEWTEFE FOGEME SR BRESE

PEEE S, AR A 0o 1 FH 1 1 S L AE 45 00 =

TAHACRAR Y AR R #e A RO A F S

A TR

FRBA T HF AR BRI E 0
HA et R BAE
RN E(E K8 T A — B A s &S

TP IR A2 AR AT A

2 FRGihe

2.1 BHERHETESER

AR A S T A o A b S ) 27
B 96 RSN AT EH I IE S 10 B
AR A A S0 R R I o A R {1 B3 A
SIGPEE, 25 RN 2 Fron, 3R 2 AT, 3 i
T RIS A SO AR P 96 B A 19
el 4 B A 1 255,251 wg/g. 856.274 pg/g Fi
967. 670 pg/g, Horh SR B fie iy , 7SR A R
W2, 10 PR TR MG I B 007 SR o Bk
TR R AN R AR, T 10 A
PIRTE PR, 25 RNk 3 R, R 3 ATLIE %)
T3 e () A AL S e SR AR R A 2 Oy R T
W, YO A B
2.2 BEHEREFEERSW

FEF 3 Pl BRI 10 PP R TG, JI
AL RS R AIE 22 5 AT 40 A, X 10 Rl A 383 1
(BB X BT/ 57 I8 AT 40 i, 25 2R WL IET 2,
M 2 ATLLE A T, B K C3F B H A d hy
i, 3 X C3F MW A R B e o =0 4 PRI
C3F T R R A o o it o 3 B[] 45 8 45 4
o E K C3F 534 X C3F 10 % A IXUAR R E 55l 4
I, AL PHL C3F 5 BRI Z E] ) R A R
FAEAT A BTG P B AR R 22 5 . 31X T e
PR M | -4 I B0 A5 A 25 5 A X o R 7 21
RS = A S e 1 PR SR A S Ak R H
SHPHTAAAE W5 2200 b, J8 10 Ol o R R

HAEWAE =




®

- 82 F251 20224E2 H 375 H 1M
1 96 FrAF Ao 9 G Bt AedF AR B T
Table 1  Retention times and characteristic ions of 96 aroma components
spl e WEMEZ g s weiasr | s WHITRY O geman mEsT
1 12.73 1R 43, 60 19 45.89 T 147,247
2 14.35 (i3] 75,117 20 49.45 TR 73,215
3 15. 80 5 TR 73, 159 || 21 53.21 24 R 73,229
4 17. 88 TR 75,131 22 53.94 3-KINIR 104,207
5 19. 69 2-HI TR 73,159 23 56.21 9B I TR 117,227
6 20.27 SR 73,159 24 62.36 RAETR 131,205
7 22.84 A 75,159 | 25 62. 64 10-+—J&m 117,241
8 26.26 2[R 113,157 || 26 63.30 +—M& 117,243
TR, 9 25.39 4-H B AR 123,138 || 27 70. 08 AR 117,257
i %y 10 26.38 3-FHE R 75,173 28 70. 31 4-H 3k R R 145,219
11 26.79 SO 75,173 29 72.49 + = 117,271
12 27.47 -2, 3-“WIEWNMER 75,157 || 30 74. 47 +-rupg 117,285
13 28.05 FIE By 71,126 31 78.27 +HR 117,299
14 29.09 WAL 75,173 32 82.05 RN 117,313
15 35.93 PR 60,87 33 86.71 TR 117,339
16 36. 74 LI 2y 125,140 || 34 87.27 AN 117,341
17 41. 81 AR 105,179 || 35 96. 34 —+= 117,397
18 42.77 TR 75,201
1 16. 41 2-HFEnibng 66,93 16 33.34 2- g BE L 79,105
2 18.20 2,6-H ke 107,106 || 17 35.63 2-FEE-5-Z FEmnE 106,121
3 19.78 2 H L gk 67,94 18 39. 62 3,5- " HI kg 79,107
4 20. 80 2-Z FEn g 79,106 19 40.09 3-Z ki e 51,105
5 22.06 3 e 66,93 20 42.92 2,3, 5- = SLnpne 79,121
6 24.34 2,5- " H kg 42,108 21 50. 11 3-T L nE 106,120
N 7 24. 69 2,5- " H Benpng 79,107 22 53.83 2-Z kL g 79,121
ey 8 24.78 2,6-_ FISLnk 42,108 23 68.73  4-WH-2-Z FEEmtnE 93,135
9 25.36 2-Z FEn % 107,108 || 24 79. 46 4- L FENEIE 78,121
10 25.80 24— " W BLnp g 106,107 || 25 82. 30 3- LIRS E 106,121
11 26. 60 2,3- " HI LN 67,108 26 97.20 6— H L s 115,143
12 27.94 2,3- " HFEngnE 107,106 || 27 99.98 8 — HA JE s apk 142,143
13 29. 84 3-Z FEn e 92,107 | 28 100. 45 3—H ks 115,143
14 31.20 4— 2 FENERE 92,107 29 101. 88 2,6- " Btk 156,157
15 31.99 2,3,5- = H 5L 42,122
1 10. 09 5—FF Spe 109,110 || 17 22.57 2R 2-Z. 3T g 70,83
2 10. 11 7 77,106 18 23.35 R 91,108
3 10. 48 B2 H B 95,126 19 23.64 IR X H T g 108,150
4 10. 54 FLI2 2R 45,75 20 24. 80 4-H IR 2, 1 91,119
5 11.03 6-H I-5-Pei-2-H] 69,108 21 26.55 e 57,82
6 11.45 vy AT 81,98 2 28.27 BB 81,95
7 13.45 2-Z O 57,83 23 28.29 AL 69,93
PR 8 13. 65 7% it 79,108 || 24 28. 65 A B 133,148
% 9 14.05 K 91,120 | 25 29.32 KPR 91,164
10 15.62 K 77,105 26 30. 31 i 69,123
11 16. 55 IR 2T 88,115 | 27 42.08 B-RK T 175,190
12 17.90 2% H R HU R 105,136 || 28 47.73 B-T AR 121,161
13 18. 84 T 57,98 29 49.34 S PI 69,151
14 19. 44 R 91,122 30 51.77 B—ELX 2~ 177,178
15 19.96 S IR 82,138 || 31 52.20 AR Y g 111,180
16 21.91 - /R ER 68,152 32 71.57 G WA P 69,136
F PR TPE BT AERE T,
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Table 2 Release amounts, functional thresholds and activity values of 96 aroma components

- ek FEFIHRAHY PR R (ngg™) ﬁzﬁﬁrzﬂf_gl/ TG PEE

R C3F WX C3F HFHTC3F (Rg-g ) EPCF X C3F HFHT C3F

2—H 3Lk 1.334 0. 848 1. 000 4.22x10°  3.16x10* 2.01x10* 2.37x10*

2,3- T H BNk — 0.097 0. 194 1.38x107° — 7.03x107  1.41x10*

2,5- I Jkn gk 1.298 0.717 1.317 3.72x107°  3.49x10° 1.93x10° 3.54x10°

2,6-_H ks 0.514 0.511 0.677 3.14x107°%  1.64x107 1.63x107 2.16x10’
2,3,5-=FBLnk s 0.269 0. 166 0.308 3.71x107  7.25x10° 4.47x10° 8.30x10’

2-Z R 0.794 0.874 0. 506 7.60x107%  1.04x10" 1.15x10" 6.66x10°

2-HIFEnikng 3.362 2.243 3.078 4.94x1077  6.81x10" 4.54x10"” 6.23x10"

3— AL 7.828 5.742 8.051 5.71x107  1.37x10% 1.01x10% 1.41x10°

2,3 H ALk 0. 700 0.838 1.562 7.55%10™  9.27x10° 1.11x10" 2.07x10’

2, 4- " HI kg 1.194 1.531 3.328 5.86x107"°  2.04x10° 2.61x10° 5.68x10°

2,5- " HZEngnE 1.278 1.137 2.515 6.82x107°  1.87x10" 1.67x107 3.69x10’

3,5-ZHI kg 0. 494 0. 652 1.338 3.46x107  1.43x10° 1.88x10° 3.87x10°

2,6- I SEnt mE 0.732 0. 602 1.315 2.95x107"  2.48x10" 2.04x101* 4.46x10"

[N 2-Z SENEbE 1. 040 0.778 1.158 8.88x107" 1.17x10" 8.76x10° 1.30x10"
(28 Fil) 3-Z SENLBE 1.982 2.011 2.375 6.31x1077  3.14x10"” 3.19x10"” 3.76x10"
4-Z FENERE 0.355 0.411 0. 685 5.08x1077  6.99x10° 8.09x10° 1.35x10°

2- LT FENEE 0.177 0.158 0.163 5.71x107%  3.10x10" 2.77x10" 2.85x10"

3- BN E 12.877 11. 857 9.828 6.18x10™°  2.08x10° 1.92x10° 1.59x10°

2,3,5-=H Z&nng 0. 692 0.782 1. 240 1.19x107°  5.82x10* 6.57x10* 1.04x10°

2-H 3-5- 2 Fnk e 0.191 0. 160 0.309 6.78x107%  2.82x10° 2.36x10° 4.56x10°

2- LRkl 0. 540 0.488 0.794 2.66x107°  2.03x10* 1.83x10* 2.98x10*

4- LB EENEE 0.158 0.115 0.043 8.18x107*  1.93x10° 1.41x10° 5.26x10°

A-F 32— 7 kA e 0.117 0.194 0.292 1.05x10%  1.11x10" 1.85x10" 2.78x10’

3— P L 0. 629 1.182 1.314 5.74x107"%  1.10x10" 2.06x10" 2.29x10"

6—HI FE e ik 0. 408 0.454 0.726 6.34x1077  6.44x10° 7.16x10° 1.15%x10°

8 — T e ngs b 0.258 0.255 0.491 6.94x1077  3.72x10° 3.67x10° 7.07x10°

2,6- 1 st 0.229 0. 189 0. 443 3.60x107  6.36x10° 5.25x10° 1.23%x10°

SR B 0.337 0.328 0.325 9.18x1072  3.67x10" 3.57x10" 3.54x10"

2-H O 0.231 0.132 0.108 2.77x107°  8.34x10° 4.77x10° 3.90x10°

B 0.015 0. 008 0.023 4.71x107°  3.18x10° 1.70x10° 4.88x10°

Wi 0.034 0.055 0.011 6.29x107  5.41x10* 8.74x10* 1.75x10*

6—H 3k 5- P Hs -2l 0.389 0.580 0.372 5.18x1077  7.51x10" 1.12x10" 7.18x10"
HEE B-K S 1. 468 1. 451 1. 400 8.15x10™" 1.80x10" 1.78x10" 1.72x10"
(10 i) B L 0. 460 0. 675 1.129 6.31x107°  7.29x10° 1.07x10° 1.79%x10°
4-A A F R T 0.186 0.134 0. 057 4.71x107%  3.95x10° 2.85x10° 1.21x10°

Rk 0.071 0. 095 0.757 4.03x10°  1.76x107 2.36x107 1.88x10°

3-T HEnknE 0.811 0. 805 1.003 5.86x107%  1.38x10" 1.37x10" 1.71x10’

3-Z R E 0.575 0. 608 1.229 5.43x107°  1.06x10° 1.12x10° 2.26x10°

o< H 0.631 0. 089 1.011 1.45%x1077  4.35x10° 6.14x10°  6.97x10°

4-HIFEZR 2,1 0.391 0.591 0. 643 1.04x107°  3.76x10° 5.68x10° 6.18x10°

B A g 0. 112 0. 191 0. 049 2.91x107  3.85x10° 6.56x10° 1.68x10°

(;%;f) LR 2- L FEC R 0.051 0.018 0.023 2.38x107"7  2.14x10" 7.56x10" 9.66x10"
AR B 0.012 0.022 0.014 1.03x10™"  1.17x10° 2.14x10° 1.36x10°

IR 2T 0. 005 0.023 0.012 1.08x10™"°  4.63x10" 2.13x10" 1.11x10"

TSR N TS 1.837 1.155 1.317 1.03x107°  1.78x10° 1.12x10° 1.28x10°
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&k 2(%)
o AT F R RARY R (pg-g™') A l‘ﬁ{_ﬁl/ FRIEEME ‘

R C3F MY C3F  HFHT C3F (kg g™ ) T C3F L C3F HFHT C3F

. 18 311. 608 460. 845 563. 162 3.25x107%  9.59x10° 1.42x10" 1.73x10"
(?3;) ] 25.492 31.692 42.075 3.58x107*  7.12x10° 8.85x10° 1.18x10°
T 0.357 0.380 0. 602 2.43x107"°  1.47x10° 1.56x10° 2.48x10°

2 2.368 2. 692 2.008 3.48x107"°  6.80x10° 7.74x10° 5.77x10°

R 1. 666 1. 206 0.774 2.60x107"  6.41x10" 4.64x10" 2.98x10"

R AR 0.251 0.182 0. 102 1.04x10™  2.41x10" 1.75x10" 9.81x10°

& i 0.580 0. 566 0.234 3.58x10™7  1.62x10" 1.58x10" 6.54x10"
(8 Fh) RTE 0.908 1. 165 0.723 1.39x107"  6.53x10" 8.38x10" 5.20x10"
BT 0.040 0.048 0.043 8.71x10™"  4.59x10" 5.51x10" 4.94x10"

- AT 2 0.198 0.265 0. 069 1.13x107"°  1.75x10° 2.35x10° 6.11x10*

RN 0. 020 0. 046 0.014 1.21x10™  1.65x10° 3.80x10° 1.16x10°

ST 1.838 0.562 0.617 1.50x107%  1.23x10% 3.75x10" 4.11x10’

TR 2.949 1.735 1.922 2.91x107  1.01x10® 5.96x10" 6.60x10’

2-HIEET R 6.285 1.398 2.428 7.09x107°  8.86x107 1.97x10" 3.42x10’

SR 4. 697 1.628 1.825 3.86x107%  1.22x10° 4.22x10" 4.73x10’

g 2- LI TR 0.722 0. 865 1.112 7.55x107" 9.56x10° 1.15%10" 1.47x10"
(10 Ff) TR 1.932 1.072 1.195 3.11x107%  6.21x107 3.45x107 3. 84x10’
3-SR 3.255 1.365 1.346 4.11x10™  7.92x10" 3.32x10" 3.27x10’

FOm 2.382 0.908 0.929 1.51x107%  1.58x10° 6.01x10" 6. 15%x10’

O 2.102 1.052 1.358 3.22x107°  6.53x107 3.27x107 4.22x107

B 2.922 1.783 0.474 3.88x10"  7.53x107 4.60x107 1.22x10’

R HR 4.732 1.512 1.885 5.58x107'"  8.48x10° 2.71x10° 3.38x10°

BE IREERR 1. 480 0.702 0.702 1.37x107°  1.08x10° 5.12x10° 5.12x10°
(47 4-H R RER 0.583 0.558 0.589 3.71x107°  1.57x10® 1.50x10® 1.59x10°
7 F R R i 0.048 0.045 0. 046 1.54x107"%  3.12x10" 2.92x10" 2.99x10"

T 0.055 0. 055 0.082 3.75x107°  1.47x10"  1.47x10"  2.19x10’

FR 3.823 0. 765 1.697 2.97x107°  1.29x10° 2.58x10® 5.71x10°

T 3.488 2.463 1.111 3.98x107*  8.76x107 6.19x107 2.79x10’

LR 3.572 2.425 3.492 4.20x107°  8.50x10% 5.77x10® 8.31x10°

9-Z& IR 15.526 10. 809 18.98 4.32x107" 3.59x10" 2.50x10" 4.39x10"

10—+ —J&ie 5.474 3.171 2.632 3.12x107%  1.75%10°  1.02x10°  8.44x10’

e +—fxm 2.928 1.269 5.697 3.86x107"  7.59x107 3.29x10" 1.48x10°"
(HTSE%*) + Bk 2.748 1.057 0.874 7.97x107  3.45%x10° 1.33x10° 1.10x10°
= 1.388 0.671 0.548 1.25x1077  1.11x10" 5.37x10° 4.38x10°

T DU R 6.971 2.031 1.520 6.32x107%  1.10x10° 3.21x10" 2.41x10’

T AR IR 3.917 1. 609 1.332 1.37x10™  2.86x10% 1.17x10% 9.72x10’

TISIRTR 386. 458 108. 262 96. 995 5.72x1077  6.76x10% 1.89x10® 1.70x10°

TR 262. 937 91.991 69. 146 1.23x10™  2.14x10" 7.48x10° 5.62x10°

+ /R 87. 682 28.991 25.822 7.57x107%  1.16x10° 3.83x10° 3.41x10°

e S /71773 16. 589 15.798 17. 469 3.22x107"°  5.15x10" 4.91x10" 5.43x10"

5— oA 11.029 14. 543 25.475 4.15%x107  2.66x10" 3.50x10" 6. 14x10’

‘ Al 2.991 4. 880 4.985 1.24x107°  2.41x10° 3.94x10° 4.02x10°
iﬁgﬁ L HEEH 0.346 0.383 0.514 12.3 2.81x107% 3.11x107% 4.18x107
4-H B A AR 0.925 1.038 1.043 4.15x107"  2.23x10" 2.50x10" 2.51x10"

X -2,3- B ER 1.637 1. 669 1.885 8.18x10™°  2.00x107 2.04x107 2.30x10’
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o AT F R SRARY T R R (pegg ) ?EFHI‘@M_EI/ FRIEEME ‘
R C3F MY C3F  HFHT C3F (kg g™ ) T C3F L C3F HFHT C3F
BB 0.258 0.332 0.542 8.68x107" 2.97x10" 3.82x10" 6.24x10"
2K 2T 0.457 0.763 0. 882 8.29x1077  5.51x10° 9.20x10° 1.06x10°
e & A I IR 3.543 2.520 1.192 4.17x107"%  8.50x10" 6.04x10" 2.86x10"
(6 F) 3-ARFENR 3.914 2.543 2.889 1.43x107°  2.74x10° 1.78x10° 2.02x10°
2% B B e 0.082 0.003 0. 094 1.02x107  8.04x107 2.94x10° 9.22x10’
KR TR 0.032 0.009 0. 005 2.12x107"  1.51x10" 4.25%10" 2.36x10"

R AR

A 310 A Ay A
Table 3 Activity thresholds of 10 aroma notes

T K C3F MY C3F 4EFHT C3F
R IR 1.39x10" 1.22x10" 1.71x10"
HOH)E 2.55%10" 2.90x10" 2.44x10"
B 2.64x10" 2.92x10" 2.10x10"
[igi 1.18x10" 1.66x10" 2.10x10"
Pz 3. 46x10" 3.54x10" 2.03x10"
LIRS 1.04x10" 1.18x10" 1.51x10"
B 3.98%x10" 3.21x10"°  3.34x10"
JIELS 4.37%x10" 3.09x10" 5.02x10"
S 2.23x10" 2.50x10" 2.51x10"
IS 3.98x10" 4. 47x10" 6.56x10"
i
—ERC3F
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BE M
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B2 10 A& S s sl
Fig.2 Radar chart of 10 aroma notes
activity threshold
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Study on the style characteristics differences of intermediate flavor flue-cured
tobacco leaves of different producing areas based on
activity values of aroma notes

CHEN Zhifei, CAI Lili, CHEN Xiaolong,ZHANG Yuxia,MA Shengtao, XI Gaolei, WANG Qingfu,ZHANG Junling
Technology Center ,China Tobacco He'nan Industrial Co., Lid. ,Zhengzhou 450016, China

Abstract ; In order to reveal the style characteristics differences of intermediate flavor flue-cured tobacco leaves, the
release of 96 aroma components in mainstream smoke of three intermediate flavor tobacco leaves ( Chongging C3F,
Zunyi C3F and Mudanjiang C3F) was determined by GC-MS. Then the activity values of 96 aroma components
were calculated, and the activity values of 10 aroma notes were also obtained. By comparing the activity values of
10 aroma notes, the aroma note style characteristics differences of three intermediate flavor flue-cured tobacco leav-
es were distinguished. The results were as follows; In the mainstream smoke of the three intermediate flavor flue-
cured tobacco leaves, the total release was 1 255.251 pg/g, 856.274 pg/g and 967. 670 g/ g respectively. Ace-
tic acid had the highest release, followed by hexadecanoic acid and oleic acid; Among the 10 aroma notes, the acid
note and the fat-waxy note had the highest release. The main note of the three intermediate flavor tobacco leaves
was the nutty note and the sweet note, followed by the fresh note and roasted-sweet note; Among the three interme-
diate flavor flue-cured tobacco leaves, the balsamic note was most outstanding in Chongqing C3F, as the fresh and
fruity note in Zunyi C3F and the sweet and nutty note in Mudanjiang C3F.

Key words: intermediate flavor tobacco leaf; style characteristic; aroma component; functional threshold ; activity

value of aroma note
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