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Analysis of Pyrolysis Constituents of Stevia rebaudiana
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Abstract
pyrolysis mechanism of Stevia rebaudiana.| Method | By off-line pyrolysis-gas chromatography-mass spectrometry ( Py-GC/MS), the pyrolysis

[ Objective ] To study the pyrolysis behavior of Stevia rebaudiana at different temperatures, and to preliminary explore the possible

products were directly introduced into GC/MS and qualitatively analyzed. [ Result]The pyrolysis temperature had a great influence on the types
and contents of the pyrolysis products produced by Stevia rebaudiana, and the pyrolysis mechanisms were different. There were 13, 75 and 95
kinds of pyrolysates identified at temperature of 300, 600 and 900 “C.Aroma components included aldehydes, pyrazines, phenols and so on.
These products could improve the quality of smoke and cigarette quality.[ Conclusion] The research gave references for the study of Py-GC/MS
method for the preparation of new reconstituted tobacco raw material selection. It also provided basis for the application of Stevia rebaudiana in

paper-making reconstituted tobacco.
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Fig.1 Comparison of relative contents of various substances in

pyrolysis products at different temperatures

900 °C A M I K AL 5 W 95 B, o A i T ALY
51.78%., BEZSILH 2.87%, 2 1.86%, BE2E 1.19%, 1 25
6.33% , Ji51225 7.06% , 2K 4.56% , % K B ER 2542 2519.92%
HIFET.99% ., WIEL 1 ATLIUF 78 900 C R Hkeds A KA
IR S RSN 5 BT P, B M X 25 4 e ]
o AR B A v B TR 0 (4.57% ) R (1.44%) |
23— AT (2.12%) (25 (1.57%) \2,6— — H 328
(1.44%) W8 1.92%) 1,1-—H H-1H-%i(1.08%) .(E) -
2-F- DU (1.52%) FEAEIEE(1.10% ) , 3224 KA ERTF
2R MR R e Y. TRER T 900 Cplid T,
S0P )N TR S BOM LA RIS S B B 05 4
FWIBE RN, 2 o0 ZE AE, B S R LT ML S
Yo mEE Yk TGS HBRRE 07 F e, 07
F R TR R E AT a9 o k06
Bt SRR TR 2 900 °C, & A FTRAAIR , — 30 /i 2 |
FHEHAR AR T AR5, A A0 A



48 %20 BEESF et AEg T h bt 197
F1 HHFARBEYINER

Table 1 Analysis results of pyrolysis constituents of Stevia rebaudiana
{LEBIE] Rete- S Y X} E 4t Relative content // %
ntion time // min Pyrolysis constituents 300 °C 600 °C 900 °C
3.16 Atk pyrrole 3.12 0.05 0.24
3.36 HZE toluene 2.01 0.63 0.36
3.48 2, 4-1% W5l 2,4—dienenitrile 0.05 0.11
3.98 3-H Bk BE 3—picoline — 0.14 0.41
4.29 2—-HFENEEE 2—methylpyrazine 17.33 0.20 0.08
4.68 HERESE furfural 24.76 2.34 0.81
5.00 BEFE furfuryl alcohol — 0.46 0.09
5.18 ZFEFR ethylbenzene — 0.11 0.14
5.30 1-( ZBEEHE) —2-TH R 1-(acetyloxy ) —2—acetone — 0.13 0.04
5.35 p——HI 1,4-xylene 1.62 0.23 0.26
5.69 4-FR N —-1,3— [l 4—cyclopenten—1,3—dione — 0.52 0.23
5.88 2 J% phenylethylene — 0.30 0.43
6.23 2-H 3-2-FF M5 — 1 -] 2—methyl-2—cyclopenten—1-one — 0.08 0.06
6.35 2,6— " HI kR 2,6—dimethytpyrazine 4.40 —
6.37 1-( 2R3 ) =2 i 1-(2—furanyl ) propanone — 0.37 0.20
6.42 2(5H) -W:hgifi 2(5H) —furanone — 0.38 0.11
6.44 2-Z. 3kt s 2—ethylpyrazine 5.72 — —
6.53 2,5- " HIFEnkEE 2, 5-dimethylpyrazine 4.56 —
6.68 S—H -2 S—methyl-2- furfural 5.86 1.13 0.54
6.83 LR ethenylpyrazine — 0.09 0.07
7.00 a—JEM a—pinene 2.79 —
7.71 R benzaldehyde — 0.52 0.45
7.99 2H-M i —2~i] 2H-Pyran—2-one — 0.10 0.06
8.36 K15 phenol — 2.93 1.44
8.70 2- K-8 2—propenyl —benzene — 0.17 0.23
8.75 2-2.3-5-H JLnkEE 2—ethyl-5-methyl —pyrazine 1.97 — —
8.76 2,3- 3k 2, 3—benzofuran — 0.16
8.80 1-Z MK -4-H H-7K 1-ethenyl—4—methyl-benzene — — 0.18
8.93 2- 2. 3-3-H JLnlk B 2—ethyl -3 -methylpyrazine 1.82 — —
9.08 TH-MEE—2— g 1H—pyrrole—2—carbaldehyde — 0.14 —
9.28 2-C JFid—6— m%ﬂﬂ:% 2—ethenyl—6—methylpyrazine — 0.08 0.06
9.51 1,2,3-=H %~ 1,2,3~trimethylbenzene — 0.21 0.21
9.59 3-H R ke —1,2— i 3—methyl-1,2-cyclopentanedione — 0.22 —
9.62 1= 42— F L8 1—ethenyl—2—melhylbenzene — 0.14 0.21
9.70 D-F1EHs D—limonene — 0.41 0.16
10.09 4—F 3 —SH-1 -2~ 4-methyl-5H—furan—2-one — 0.12 —
10.14 Bfi indene — 0.11 0.29
10.48 2—-H LK 2—methylphenol — 0.34 0.29
10.59 1-( TH-Mg—2-3L) - 2 Fi 1-( 1H-pyrrol-2—yl ) —ethanon — 0.11 —
10.64 2- I FER NG 2—vinylfuran — — 0.09
10.79 M acetophenone — 0.22 0.17
10.85 4— LK HI i 4—methyl—benzaldehyde — 0.34
11.09 4= HR W p—cresol — 1.61 0.84
11.49 2-H 4K} dimethoxyphenol — 0.47 —
11.56 +—#% hendecene — 0.32
11.90 7-H -8 FF K 7-methyl -benzofuran — 0.13 0.22
12.10 3— 23 -2 - H B —4- LRl Maltol — 0.35 —
12.45 2,4-"HHEIL 2 M 2,4—dimethylstyrene — 0.33
12.54 2-T IR 2-butenylbenzene — 0.46 0.26
12.68 4-7 JF—-1,2- :Eﬁﬁ 7K 4—ethenyl-1,2-dimethylbenzene — — 0.15
12.75 1-ZF3-3- 2.3~ 1-ethenyl-3—ethyl-benzene — — 0.12
12.93 wNE phenyldcetomtrlle — 0.61 0.52
13.22 4- " H2E) 2,4—dimethylphenol — 0.36 0.13
13.41 1-F£:-1H-Efi 1-methyl-1H-indene — 0.21 0.31
13.55 1,4- "4 %% 1,4-dihydronaphthalene — 0.46
13.76 4-Z H2K 8 4—ethylphenol — 0.70 0.91
13.93 1-(4-HIHEIL) - 2] 1-(4-methylphenyl ) —ethanon — 0.15 0.19
14.23 %% naphthalene — 0.85 1.57
14.47 1-+ 4% 1-dodecene — 0.27 0.57
14.51 2 - 4- B FOK ) 2—methoxy—4—methylphenol — 0.32 —
14.79 1,2-7 "l O-dihydroxybenzne — 0.83 0.65
15.00 K LT phenylacetaldehyde — 0.22
15.28 2,3= &~ AFFRNE 2 ,3-dihydrobenzofuran — — 2.12
15.50 S—#2 I FL—BERE 5S—hydroxymethylfurfural — 0.61 —
15.76 ST isoquinoline — 1.01
15.80 1-Z - 4-H &K 1-ethyl-4—methoxybenzene — — 0.27
15.96 1-ZF3E-2,3- "%~ 1H-Efi 1-ethenyl-2,3-dihydro—1H- indene — 0.19
16.24 1,3- " &-1H-2fi 1,3—dimethyl-1H-indene — 0.29
16.54 1,1-— - 1H-Fi 1,1-dimethyl- 1H-indene — — 1.08
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FHXT A& Relative content // %

ntion time // min Pyrolysis constituents 300 °C 600 °C 900
16.94 2,3- "4~ 1H-Eji—1-[fi 2,3-dihydro—1H—-indene—1-one — 0.66 0.63
17.28 1-+ =4 1-tridecene — 0.66 0.82
17.35 15|14 indole — 2.42 1.92
17.80 1-H13£Z% 1-methylnaphthalene — 0.62 0.90
17.89 2-HEFE-4- LI IR} 2—methoxy—4—ethenylphenol — 1.16 —
18.88 2,6-_—H 4 FIK W) 2,6—dimethoxyphenol — 0.89 —
18.97 1,1,5-=H3-1,2-"5Z% 1,1,5-trimethyl - 1,2—dihydronaphthalene — 0.42 0.34
19.06 T eugenol — 0.85 —
19.07 1,2,3,4-05-1,1,6-=H 3% 1,2,3, 4-tetrahydro—1,1,6—trimethylnaphthalene — — 0.82
19.49 1,2,3-=H %2 1,2,3-trimethylindene — — 0.84
19.61 5% diphenyl — 0.45 037
19.81 3-H K- 1H-15|4 3—methyl—1H—-indole — 1.66 1.07
19.93 (E)=2—1PUfitehs ( E ) —2—tetradecene — 0.91 1.52
20.08 1-2.34Z% 1-ethyl- naphthalene — — 0.31
20.26 2,7-H%EZE 2, 7-dimethyl —-naphthalene — 0.63 0.97
20.36 (E) -2-H 48 K- 4-(1-9%5 25 ) ZE 3 (E ) —2—methoxy—4—( 1-propenyl ) phenol — 0.34 —
20.62 1,3- " F1 2% 1,3—-dimethyl-naphthalene — 0.22 0.67
20.71 2,6-_HI%:Z% 2,6—dimethyl -naphthalene — 1.04 1.44
20.84 2- M FZE 2—vinylnaphthalene — — 0.49
21.15 1,6- 1325 1,6—dimethyl-naphthalene — — 1.08
21.24 3,5- " HEFE-4-FRFLHTE 2, 6—dimethoxy—4—methylphenol — 0.47 —
21.27 EEZE biphenylene — — 0.48
21.31 (Z) -2-H & F-4-(1-N1FE) -2 ( Z) —2—methoxy—4—( 1-propenyl ) —pheno — 1.00 0.30
21.40 1,2-—H 325 1,2-dimethylnaphthalene — — 0.48
21.45 £ caryophyllene — — 0.56
21.53 3-FRFE-NEIE 3—phenylpyridine — — 0.43
22.00 4-(2,6,6-=HH-1,3-HC “F-1-%) -3-T #-2-f{ 4-(2,6,6—trimethyl —cy- — 0.69 —
clohexadien—1-yl) 3~buten—2-one
22.37 2-5FNHLZE 2~isopropylnaphthalene — — 0.58
22.44 1,4,6-=H 3% 1,4, 6-trimethylnaphthalene — 0.88 0.31
22.63 y=FE#A K y—cadinene — — 0.50
22.69 1,6,7-=H 3}£-Z% 1,6, 7-trimethylnaphthalene — 0.29 0.66
22.77 S—FE#AH 8- cadinene — — 0.54
22.85 2,3,6-=H¥:-2Z% 2,3 6-trimethyl —naphthalene — 0.59 0.42
23.04 2-(1-FHE 238 ) Z§ 2—(1-methylethenyl ) naphthalene — — 0.35
23.13 3-(2-H PN EE ) - 1TH-2fi 3—(2-methylpropenyl ) —1H— indene — 0.55 0.42
23.39 FEAERUE nerolidol 1.63 0.55 1.10
24.64 (IR) - la- P H-4p-F N -6 %-1,2,3,4,6,7,8,8ap- /N A Z5(IR) - la— — — 0.71
methyl—4@3—isopropyl—6—methylene—1,2,3,4,6,7,8,8af3—octahydronaphthalene
24.93 1,11+ —# 1,11-dodecadiene — — 0.31
25.22 1—+-Li4% 1-heptadecene — 0.34 0.91
26.46 1-+/\J# 1-octodecene — — 0.95
26.95 3,7,11,15-PYH F-2-4754% 3,7,11,15—tetramethyl —2—hexadedcen — 1.47 0.90
27.02 T 4% neophytadiene — 6.84 4.57
27.28 3,7,11,15-PYH Fe-2—+7 - 1-1% 3,7,11,15-Tetramethyl —2—hexadedcen—1-ol — 0.53 —
27.59 E-14—+75015 8 ( E ) —hexadec— 14—enal — — 0.34
27.86 2-H34E 2-methylphenanthrene — — 0.14
28.63 E-15-1-L k58 (E) —heptadec—15—enal — — 0.17
29.37 3,6-—HJ3E3E 3,6—dimethylphenanthrene — 0.02 0.04
=" FoR AR
Note: “—” means not detected

22 FHMERMBIMBERS SN AHHALE 300 CHp, R
fift R 22 R RE S I R ) o, FAT WA ) SR i A LIS
A AR SE R, BRI 36 A% X, ol AR R LA AR <
T, B AR R, S M AT R ) RS R . X S B
JRIT LR BN B AT LSRR A Wk R TR A AR
A, AT T BT AL G  5— T BE -2 HAT v A
AR o A O, B A AR O, P IS AR T, KT
R EETH A 5 2 T i v LA T 07 B UEL 5 2, 6- T kit
WEA DT B I B B A B o AR A A 52
CHEMERAPE A1 A AR TR 52,3- Z HI LR B
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