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Determination of release behaviour of flue-cured tobacco

by simulated pyrolysis technology
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Abstract: In order to investigate the heating-release behaviour of
heated tobacco products, powdered Virginia tobaccos were decom-
posed at the temperature of 150, 200, 250, 300, 350 and 400 C by
pyrolytic technology respectively. It was shown that total volatiles

increased with the increasing heating temperature. Compared with

EB BN PR (1959, 5, R4 PHERS B R A PR A TRIT .,
E-mail: chenyq@sh. tobacco. com. cn

BIREE FER

KR A 2014—12—25

burned tobacco. only 5 percent of nicotine was released at 200 °C,
while 62% and 82% at 200 and 250 °C respectively. The heating
temperature had obvious effects on the release of nicotyrine, myos-
mine, cotinine and 2,3-dipyridyl. The content of nicotyrine reached
the highest level at 350 “C, up to 15. 68% of the released nicotine
content at the same temperature. However, the nicotyrine delivered
from burned tobacco was only 35% of released nicotyrine from the
heated tobacco at 350 ‘C. Cotinine showed the similar changing be-
havior to nicotyrine. The released myosmine increased quickly with
increasing temperature, compared to the burned cigarette, reached
2.57%, 18.78%, 39.39% ., 65.62%, 85.72% of the content of de-
livered myosmine respectively. Heated at below 250 °C, the aromatic
substances were vaporized and no harmful or potential harmful sub-
stances formed basically. With the elevated temperature, the harm-
ful substances formed and increased with the increasing heated tem-
perature. The main harmful or potential harmful substances included
phenol, methyl phenol, ethyl phenol, hydroquinone, 1,2-benzene-
diol, benzofuran derivatives, benzyl nitrile and benzenepropaneni-
trile.

Keywords: powdered Virginia tobacco; pyrolysis; volatile com-
pounds; aromatic substances; harmful substances; heated tobacco

products
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KL ARREAHTRAEN 1.0 mL/min. 2 F R 50 ¢ 1,
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Figure 1 Total ion chromatography of pyrolysates of flue-cured tobacco powder at 150~300 C
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Figure 2 Total ion chromatography of pyrolysates of flue-cured tobacco powder at 350,
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400 °C and simulated cigarette combustion condition
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Figure 3 Effect of heat temperature on the released total

volatile compounds of flue-cured tobacco powder
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Figure 4 Effect of heat temperature on the released

nicotine of flue-cured tobacco powder
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Figure 5 Effect of heat temperature on the released

nicotyrine of flue-cured tobacco powder
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Figure 6 Effect of heat temperature on the released

myosmine of flue-cured tobacco powder
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Figure 7 Effect of heat temperature on the released

2, 3-dipydidyl of flue-cured tobacco powder
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Figure 8 Effect of heat temperature on the released cotinine

of flue-cured tobacco powder
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PR E 19 2 5 . DDMP (9 JE i+ 3 3 m, 2] 250 °C i,
DDMP {14 4 X B it 34 2 f e (- (2 By T Bl & o #4403 1Y
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Figure 9 Effect of heat temperature on the released DDMP

of flue-cured tobacco powder
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Table 1

300 C LA bt , AR E N8 O & T s kAR 2L 2L iR
BRI > S R T 0 AR ) 5 0 T AR A R A R AN
I A PR AN I, 0 SR DA BGRB8 A R L 250 °C
AR T B I AR I

ARMBBEETEHARABRANEENEEAEIR

The harmful substances or potential harmful substances released at the heated

different temperature of flue-cured tobacco powder

250 °C 300 °C 350 °C 400 °C TR b
54 45 B AR X i AT e AR i AT e AR i
U THI AR Vg THT R U ThI AR U THI R

/% HA/ % T/ % HA/ % HA/ %

EN ) 105403  0.089 1502434 1.1 3125860 1.728 4209578  2.125 5828875 2.530
2- W B R iy — — — — 92 753  0.051 316 532 0.160 1442633 0.626
2- P B-2- D 0 B 2R — — — — — — — — 838 200 0. 364
7-FR LR Tk — — — — — — — — 180 209 0.078
K 790 171 0.399 1223384 0.531
2,4-Z H LR — — — — — — — — 528 215 0.229
1-ZHEIR T — — — — — — — — 1868 736 0.811
2-Z IR — — — — 881 083  0.487 478 329 0.241 393235 0.171
1,2-48% — i — — 296 261 0.217 1852164 1.024 1683935 0.850 1235658 0.497
2,3- A I kg 320 296 0.271 174 018 0.127 585718 0.324 993 279  0.501 1020485 0.443
KNG 393 694  0.199 826 065 0. 359
P -1 H-Bfi — — — — — — — — 288 466 0.125
31 H-i 683 201 0.297
H-3-F — — — — — — — — 345 632 0.150

Yo 2R T 206 055  0.174 888 864  0.651 1434608 0.793 2077 658  1.049 1254399 0.545
2,3,5- = F -1, 4% 2 — — — — — — — — 288 565 0.125

3 Hiig (4) JEREALSME 150 TR 200 C F A HA LR 2B

(1) i 52 $IE B2 B9 385 0, 00 55 T e LB (9 48 R M )
B 28 AN B R 0 & A T B AR Ak 4 M 7 A R 2OR W 3
Z BT P 4 B A S T

(2) 55 40 B 5 000K 5 24 A T B I Y Je ol TAH e B
150 C B ir B A Je o T AL H 5% A& 4, 8] 200 °C Al
250 °C B, R B 114 288 50 ik 43 1) 3 B AL B B 1) 62 96 AN 82 %%
ZEAT s MABTFE 300 °C hmFA B, K8 B 1) AR B S /b, HL R
2R R KRR R i AR R

(3) MM 150 C T2 350 “C s, JH A s 0 B
T R 22 36T, B35 350 °C 1k ) 0 A, 13X IR R A R B 0
2R R BE N BRI R B L 15, 6896 ,400 °C i, B
B4 KR A7 12 AN Ry 350 °C AR 0 B i i 119 55 %6 A2 A, T ASL 4L Ak
BERAS T IR AR B8 1 292 350 °Com #CRAS I 35 %
AT AR T R B N A L, (R T 5
M R AT R T I LS ]

24

X N ARAT TR . (EBE IR B4 S T L A E YR
R 2e Bt 2 S B 2 B W A A R L O
By, £ FEHR WY 482 W 18] 26 B A JF ok AT AR W DL R R
if AN REY .
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4 FLJK A « Alcalase 1 Flavourzyme W A48 4 2K 8 (1 il £ o 040 16 1 8 K i

L BT K i K 3 AR OK i ¥ B9 DPPH A il 551 BR R
BJFE 12 & R A Alcalase + Flavourzyme /K ff £ K & EH fF
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