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Abstract: [ Purpose] To analyze the chemical characteristics of cherry-red tobacco providing basis
for the cultivation, curing, production and research of cherry-red tobacco. [ Methods ] Comparative

analysis of conventional chemical composition, six alkaloids and pyrolysis in Yunyan97 tobacco and
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Yunnan cherry-red tobacco through the equipments and methods refer to the continuous flow analyz-
er, ultra high performance liquid-mass spectroscopy and thermogravimetric and pyrolysis gas chroma-
tography-mass spectrometry. [ Results ] 1) The content of total nitrogen, reducing sugars and chlor-
ide ions in cherry-red tobacco were higher than those in Yunyan97, and the content of chloride ions in
cherry-red tobacco was 4.92 times that in Yunyan97. 2) The content of nicotine in cherry-red tobacco
(4 876 pg/g) was lower than that in Yunyan97 (19 258 pg/g), while the content of nornicotinine, me-
smine and cotinine were higher than those in Yunyan97. 3) Cherry-red tobacco could be pyrolyzed to
produce acid, ester, ketone and alkali aroma components. [ Conclusion ] The smell like glutinous
rice fragrant of Yunnan cherry-red tobacco is closely related to the contents of nornicotine, die-
nonicotine, mesmin, 2,3’-bipyridine, 2-(3-pyridinyl) 1H-pyrrole, N-propyl nornicotine, furfuryl alco-
hol, 5-hydroxymethylfurfural and 2,3-dihydro-3,5-dihydroxy-6-methyl-4H-pyrane-4-one produced by

38 %

pyrolysis.
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Tab. 1 Conventional chemical components content of Yunyan97 and cherry-red tobacco (CRT) %
B ISE- A &R T AT
samples total nitrogen total sugar reducing sugar potassium ions chloride ions
= 97 Yunyan97 1.86+0.02 B 28.82+0.17 B 23.82+0.75 B 2.77+0.02 a 0.26+0.01 B
RS M CRT 2.56+0.02 A 29.36+0.05 A 28.73+£0.07 A 2.72+0.01 b 1.28+0.01 A

W FFIARRIRIR, NG F R R 22 R (P<0.0 )N ZE 7 35 (P<0.05): A

Note: Different uppercase and lowercase letters in the same column indicates extremely significant (P<0.01) and significant (P<0.05) differences; the same

as below.
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Tab. 2 Content of six kinds of alkaloids in Yunyan97 and cherry-red tobacco (CRT) uglg
Ff it TR, E il T (EZNT F i ET A
samples nicotine nornicotine neonicotine anabasine myosine cotinine total
=/ 97 Yunyan97 19 258+128 A 409+1 B 904+25 b 149+5 b 64+6 B 8+2 B 20 793£20 A
TRRSJ# CRT 4876+22 B 3 829428 A 1248+48 a 121+12 a 335+13 A 144+15 A 1055319 B
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Fig. 1 Thermogravimetric (TG), derivative thermogravimetric (DTG) and differential scanning calorimetry (DSC) curves of
Yunyan97 (a) and cherry-red tobacco (b) in air
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Tab.3 Thermo-gravimetric differences of Yunyan97 and cherry-red tobacco (CRT)
. RS/ C RE LL/%
N %ifliﬁ Nl temperature range weight loss ratio
t t
€ course o Weight 10ss ZH 97 Yunyan97 RO CRT Z /M 97 Yunyan97 kD JE CRT
1B B the first stage 30~121.81 30~117.23 7.45 5.61
2B B the second stage 121.81~241.50 117.23~243.22 20.10 21.62
3B B the third stage 241.50~380.85 243.22~403.13 30.26 34.22
ZB4AH B the fourth stage 380.85~524.04 403.13~543.06 31.61 30.62
M0 97 Yunyan97 TRRM A cherry-red tobacco
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Fig.2 Total ion flow chromatogram of pyrolysis of Yunyan97 and cherry-red tobacco
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Tab.4 Relative content of pyrolysis products of Yunyan97 (Y97) and cherry-red tobacco (CRT) %
KB EEMmin B e _we e
category retention time pyrolysis product = e =M e =M e
Y97  CRT Y97  CRT Y97  CRT
ks 3.84 . ethylene glycol _ _ 0.40 _ - _
alifol 6.60 FERE furfuryl alcohol 0.16 0.76 0.98 1.55 1.09 1.88
9.04 3-FBE USRI 3-hydroxytetrahydrofuran — — — 0.58 — —
6.16 FEBE furfural — — 1.17 1.80 1.43 2.43
8.61 S-H3EEES 5-methyl furfural — — 0.80 1.12 1.67 2.08
2] 12.94 5-¥% FA LIS 5-hydroxymethylfurfural 0.29 0.58 1.63 5.82 0.94 4.12
aldehyde 15.34 % 2% 2 vanillin — 056 — — — —
4-7.5:-3,5-— F - | H-iE -2 FFT
1581 4-eth%-3,5-dimq::fyl- 1 H-;E;grroleq-;%arbaldehyde - - 051055 059 106
3.98 IR acrylic acid _ _ _ _ _ 0.63
8.91 Z8} phenol - — 2.35 1.52 277 258
10.55 X F B} p-cresol — — 0.42 0.51 1.10 1.25
10.79 AW guaiacol _ 0.53 — 0.82 _ 0.67
12.02 Wit .3 W} 4-ethylphenol — 0.85 — — 0.89 0.73
[i7ed 12.59 4R -} pyrocatechol — — 2.67 2.25 2.60 2.47
acid 13.63 it 2% ) hydroquinone — — 2.00 1.60 1.11 1.60
14.19 Xt 2 F BIEAR T p-vinyl guaiacol — — — — 0.68 0.57
15.08 4-2, L8] 28 ) 4-ethylresorcinol — — 0.46 0.82 — 0.78
21.64 KR palmitic acid 0.26 059  10.10 8.92 8.51 532
23.31 VP JRER linolenic acid — — 1.56 1.57 1.34 1.73
23.49 THHEHR stearic acid — 0.57 5.19 3.37 4.11 1.77
5.00 ZR FiE methyl acetate _ — _ 0.47 _ _
5.36 VAR F B methyl pyruvate — — 0.47 0.73 0.83 1.32
6.85 . FE . Z.FRE ethylene glycol diacetate — — 0.47 0.50 0.55 0.75
7.69 - Sk B y-crotonolactone — — 0.47 0.61 0.57 0.76
11.16 2-1 % F e methyl 2-furoate — — 0.76 — 0.79 —
- 11.37 Pfiz = P9 nonanolactone 0.39 0.72 0.44 — 0.64 0.51
eZtel; 12.13 o-D-T1. LT Hi % Wi pentaacetate glucose — 3.89 0.43 0.60 0.93 0.64
12.35 Tz B P B 4-heptanolide — — — 0.52 0.52 _
14.55 = BETRH I B triacetin 0.28 _ 0.42 _ _ _
20.75 AB2K — FR — 5% T I diisobutyl phthalate — 0.53 — — _ _
21.25 FREHEIER B B methyl palmitate 0.19 — _ _ _ _
21.78 R 7 WG scopoletin 0.28 — 0.88 0.72 0.72 —
26.11 AB2K — FR A5 dipropyl phthalate — 0.48 — 0.50 — —
3.44 ¥ JE I dihydroxyacetone 0.20 0.50 2.74 3.28 2.72 3.75
7.14 4-3K)1)7-1,3- i 4-cyclopentene-1,3-dione — — — — 0.55 —
7.88 1,2-3 % — i cyclopentane-1,2-dione — — 0.40 0.56 0.48 0.88
TR 5. L - PR Mg -3 -
I o e -
9.24 1,2-3 & Ml 1,2-cyclohexanedione — — 0.39 0.44 — —
9.73 FR L3R )% BEHH methyl cyclopentenolone — — 0.47 0.44 0.87 1.07
ES 2,3- -2 FR M- 1 -
iTZEe 9:94 2,3-dinithy1-zli)yjziem@ell-1-one - - - - 0.69 0383
2,5- T F -3 4+ -1 I
10.25 2: . diifyi ’34’ 4((2;5511{{))21 E{ane 0.19 0.44 0.57 0.85 0.49 0.99
1071 :?u-l-m%a,«m,;m-%%:m B B B B - 0.61
1-methyl-dihydro-pyrimidine-2,4-dione
2,3- 53,5 R FE-6- I FE-4(H)- ML I -4- T
11.73 23 dih?dm_}’ j dfy drii_n(qet)hylt_ﬂl_[)_i@mn_ fone 1457  37.73 7.18 6.80 7.00 6.94
12.34 3,5 =82 W 2 AH-ULIH-4 R 1.22 — 094 073 082 088

2-methyl-3,5-dihydroxy-4H-pyran-4-one
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4 (40)
Kn REmin W LA e e
category retention time pyrolysis product = i =M B = R
Y97 CRT Y97 CRT Y97 CRT
13.69 AR piperitone — — — — 0.69 _
4,5- " FFE-1,3- 5 2R M
19.93 4,5-dirrl:l‘it%yl-is075:‘;1’);?;hi;;j 1 ,fll:]iione o 2.66 o 1.69 o o
23.56 48T 3 2L PR 4-t-butyl propiophome — — — 0.87 — 0.63
4.57 MEBE pyridine — — — 0.59 — 1.21
6.69 3-FAFERERE 3-picoline — — — — — 2.11
8.66 3-ZHFHEMENE 3-ethenylpyridine — — — — — 1.04
10.85 3-FEFE R 1% 3-methylaminopropylamine — — 0.67 — 0.60 0.88
13.93 5% indole — — 0.67 — 1.12 —
14.73 B, nicotine 64.58  27.45 32.07 9.25 32.82 9.51
Tk 15.20 3-FA 3|k 3-methylindole — — 0.38 _ 0.48 _
alkali 15.71 Z #iW] myosmine 0.92 6.30 0.44 2.40 0.67 4.06
16.44 % W5 b-nicotyrine 0.93 0.65 1.69 4.45 1.20 3.62
16.49 AR anabasine — 0.80 — — — —
16.85 BB, anatabine 0.17 1.56 _ _ o o
17.08 2,3"-BEIENE 2,3"-bipyridine 0.23 1.63 0.40 0.88 — 1.47
-(3-MHEmE L) TH-
17.40 igp%fd;)) lllgl-}izujole — — — 0.66 — 1.16
18.82 N'-74 % 25 T N'-propyl nornicotine — 1.07 — 1.44 — —
9.78 F4# ) limonene — — 0.41 0.82 0.77 1.87
1,4:3,6- [l 7K -a-D- M i 38 %5
12.64 1,4:3 6—dll?fdi—a—D—glleTopj}f'aise o o o 0.1 o 0.83
12.80 2,3- E KRR 2,3-dihydrobenzofuran 0.24 — 0.45 0.52 0.65 1.03
i - f-D- P T 2 2
16.52 ;t%-g-g-;ifofyiﬁie o o o o 0.56 o
18.02 2,4,4-=HIE-1-T% 2,4,4-trimethyl-1-hexene — 0.32 1.65 2.79 1.44 —
HoAth 20.38 i )% neophytadiene 3.17 2.12 1.52 2.55 1.66 3.59
other 22.80 JHEZHE oleonitrile 0.77 0.46 _ _ _ 0.56
23.63 KRR hexadecanamide — 5.12 1.46 222 0.99 1.29
24.94 THEREEIL oleic acid amide 9.78 0.69 721 1401 6.00 8.83
25.06 T IR stearamide 0.78 — 0.58 1.67 0.54 2.57
27.13 IEZ%¢ n-eicosane — — — 0.48 — 0.60
28.41 1% 4% squalene — — 2.29 0.90 0.55 0.27
32.78 4/ ZE vitamin B — — 0.83 0.71 0.77 0.57
e RN BN NSy
Note: “— indicated that this compound was not detected.
5 REFEHARIREXT S
Tab. 5 Relative content of pyrolysis products
B SRR C AHXH 5 8/% relative content
sample pyrolysis temperature 2N i1 [ivES [EES (GBS e oAt
alcohol aldehyde acid ester ketone alkali other
ZMH 97 Yunyan97 0.16 0.29 0.26 1.14 16.57 66.83 14.75
kAP I cherry-red tobacco 300 0.76 1.13 2.54 5.14 41.78 39.45 8.71
ZM Yunyan97 1.38 4.11 19.57 4.34 12.68 36.32 16.40
TP HH cherry-red tobacco 500 2.13 9.29 21.38 4.66 15.66 19.68 27.19
z—ﬂz] 97 Yunyan97 700 1.09 4.63 23.10 5.55 14.81 36.89 13.93
kDI cherry-red tobacco 1.88 9.70 20.10 3.97 17.27 25.05 22.02

IFEMENTTE R, =M 97 MIBRED IR = IR N AER AL, (RO R
%E’h&%ﬁﬁ EERITHEIE 2 . 2 FrfEAR B 78 3 AL T, ﬁﬂi@‘iﬁﬁﬂtéﬁiﬁﬁ



180 Py I )y N = 22

9538 %

FRBNT A 97, X5 HAR SR & BB A
Koo FE 300 °C R, M0 97 FIRRRD MR B A B
R 1) F BRSNS B o, R b A Be 5
BT =M 97, BREDMRAM 21 2,3-—
A-3,5- KL -6- 1 Jh-AH-N{k R -4-FR ,  AHRE S R
ik 37.73%, Z A B SRR RUA Rl AR
X AT GRS R MR A R AFIE B3 2 — o 7E 500 °C
I, BR DA A AR b R T e
(14.01%), HUIEMb (9.25%); =M 97 [
FEM IR R B (32.07%), HLUK R AR R
(10.10%).

X F =M 97, BA S HEHENAEIAL7E
TRV AR rP RS2 BT, BRI . 555 H JpR e 2L
ARG IR R Q5L E), nTRE 2 ik
L WO S (1507105 3 AN =3 T It 3 (S
1 2,3"-IR I S5 B IS 1 ZE A A B R 4 AT A e
R BRANBIL, TREVU P22 5B . 0 KRR
2,3"- RN IE B P B R = T 975 2-
(3-MH W 5 ) T H-EE % AT NP 5 2 A0 el ) 2 o
KRS = A R LY IR S A . VR
TR H B B S -5 T A O R X v ) A R
ZHAAT R TG, N RER RED R R
PS 9%

ARG KRB . 25 7= RAD A A2 SRR T HE 119 4
Bt SR W RLMRTE . FEAGR . ZHrET . Zm A
o, 2,3 -BXMERE | 2-(3-MLmE L) TH-EIE . N[N 3
2 FRBERN 2,3-5(-3,5- 2 Ak -6-FF -4 H-H, i -
4-10 55 B B B E R AR A A i, JF T DARRSE
P SRR T RRAD IR AR 5T ¥5 B i A B A1
TN L AZ PR R e Rt PR AR R 25 1 RS
43 Al e R R B AR AR o), = = Tk
MR A BF R EZE L F IR Z — o ST IRoe,
DR — A5 fE ST T MR A B &5 i, K
B 7 RS ) A P s LA O ], RSk
N4 T 1 — 25 1R 0 R A3 B i 30 A A 10 0 iR
5, DUSEBT RRAD ARG AR A S R

4 g

PRI A B SRR LA - (1) HA AT
BEr A AR T E R Q) AAK
AR 18 R 555 AR oy AR R A SO R ]
Eis Q) RS R, B IR AT R R
JROBRRE . 5-F2 P RHRIE | PG . IR, A

FHB 2,37 IRMERE | 2-(3-NHEIEHE) TH-EIE . N'-PY
e FRB A 2,3- - A-3,5- R Kk-6- 1 BE-4H-ni
M -4-T SRR A0, X S8 o3 7] eI IR K
TRy W = P R B 55 5
W AR R SR TR
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