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®1 HRER

Tab.1 Sample information

WS fin AAFEHL AR A KJE/mm HE/mm  ELAR
1 mAE (gD HE HE e 129 42 [k F
2 A (BAED He He e 124 50 8] 3T .
3 mArE CGEHR E E E= 126 33 357 2
4 A (AR He He e 110 40 8] 3T .
5 mAr (=) E E E= 152 42 357
6 mA R () He He e 143 46 8] 3T .
7 A E (D He HE e 170 43 73k F
8 mAE (g — HE HE e 102 40 3k
9 Ef (R E= E E= 152 38 3L 2
10 TR (585 KD E E E= 130 55 357
11 DR (i /R e e e 178 47 I 3 2
12 DR GRE 29D e e HE 129 42 [k F
13 B (RE 35D e e HE 117 40 [k F
14 S (15) E1= E1= = 165 42 TJEkPRE
15 54 (495) = = HE 129 2 JrkFR
16 ELNCRED) HE HE HE 147 2 TR
17 ARSI 4R 4 5D E E E= 124 50 357 2
18 el (3D e e HE 120 54 FLTR
19 KREHK GRETBULSE/RIGER)  JURE/KRK S ZAJEm 152 54 FSLER
20 KREAFR e REEEHERLD  Jeindk  JBmbx Je i 127 50 [HER=,
21 RIFLR (48 2000) JERZ/R JERE IR ZKJEm 129 43 357 2
22 REPHR GEmbmERZ ) DY/ IE T NIV IE AN JEVIIETAIN 97 46 KT
23 RIAR GERID JERZ/R JERZIR EZSEV 115 54 3k R
24 Ko (fedg 1°5) Enje / EBje. shE. ZKEm 160 44 BERTR
25 K 25 JE)RZ /R e ZKem. B, fE 105 58 RkFER
26 K Gt 5 45 e Bl ZKEm. Ee. hE - 130 43 ERTR
27 K (£ 132) e EIE ZKEm. hE. B 150 45 ERTR
28 K (35 JEJRZ IR e B, HE 90 43 357 2
29 Kk (224t 2%5) EnJe Enje ZAem. B, HE 150 40  FLTR
30 Kl CEF RO EJE ERJE LK. . FE 130 43 RLTR
31 K (#ipE 3 54240 ZKem e bR, hE. Epje 135 53 e
32 Kk Cagtit 35 EnJe Enje ZAem. FE. B8 140 46  FLTR
12 73k samples) Fu3%, *H 3% % 5 K85 H Bonferroni %

JSE AT M AS I 77 V200 58 T 25 A0 A i PR A 2
GIEELHRR A AR R E AN SR DY )1 [
TR AR ST IR S AR RS REAE VAN T, B AT bR HE
K T H 20 38 57 s = vk . 2.1

41 spss25 Xl 2y K AL RAIKIR S An ik 2445
FriEAT ST REA IS Kruskal-Wallis-way ANOVA (k

BATRZIE 5 B AR LS, RGURIIT
2 HR5HIR

ERANUFERS
M2 FTLVEH, R, SR ek, Al
TR AL 225 AR, SR AL
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TEYIBAS 5 /BN . KT S Sk &
BEREZEEHTHETMNM KB RSN, WhRyE™
0 P SR A A 2 v T e S A e

JEMPEIE I ERE, S S B AU,
SBES B EERER SR TR R A E S REE R
PER S ERE N 0.412%, B EREN 0.884%,
50 JR T A RO JE S R AR, A
0.014%~0.88%#1 0.001%~0.58%""*); KI5 T ik J5 b
FE B O SMEE, WEES T REHESN,
KT S & E R R ES . AR SES
BB RS EEEN 3.533%~4.811%, T il
R E B IEE 2.09%~6.04%", KIS AR & &
HRPHRENME, HEEETEESH. RFE5S
R A0 5 AT BRSBTS
MEMAGELRELER, HHSEATEREER,
PR-E B VE N 3.419%~5.768%, 53 filErt & &
FRARALS 330, oy BV AR A R S e ) B

HAT B et .

MR R 52 B A R T it o R LA BRL R, X
M AT R SR P AT R AR AL A B S )0 08 2 o
BERRBES BE P ANTMEYI IR, 7R N RINZ AL, H
SR A BIRTEE, I e & B2
(A SRR o B DBRXT bt o P 3 [ 2 2 2 A
L] b BRI 7 2 RO S MR P A R PR o 7
AP . A REIE R, REE AT AR B A
SO PETAT XI5 R R R R I AR P 5
o BN S AR L OB RRTE S B AIRER .
—REOL T, MR R RS R = i, BT AR A
AAEAERRTT . EHL RIS, EH2R SR EY)
PLBIE i, P A 2 A AR BRI, R — A
PR LR T AN R B AR R X
AN RV EEAR I [E] 0 ANTR] 8 1) 2 240> 125 T A0 et 1) R
WA AR R 2 5 o ol B2 3 A e R LA

TR S, HE P
PEBY oy ERRIOR T R S5 AL e )

A RN S

®2 EMEANFERSERILE

Tab.2 Comparison of conventional chemical components in cigars

R, RASMG RS, W
Ao RMMT AR R A A RO

2 B R B &% % BE% EAF% % AR %
/ME 1.257 0.000 0.000 0524  3.419 3.533 9.963 0.922 0.391
RRAE 3.140 0.412 0.884 1579 5768 4811 12.646 5913 7.868
A5 5 2R 18.026 102.885 61.716 23.923 14.758  8.109 6.514  58.665 61.639
W B EE 2.400 0.150 0.580 0940  5.120 4.420 11.640  1.890 4.520
KEFFIE 2.040 0.000 0.420  0.800  5.230 3.860 11.040  1.440 3.230
KA E A 2.650 0.150 0.160 0.820  3.820 3910  11.090  4.050 3.000
sig. 0.045%* 0.026*  0.000* 0.161  0.000*  0.000*  0.091  0.000% 0.264
Adj.Sig (KI—ED 0.001* 1.000  0.000% / 0.000%  0.000% / 0.001* /
Adj.Sig (KI—KTEAFR)  0.011* 0.048*  0.094 / 0.002*  1.000 / 0.011%* /
Adj.Sig GHE—XTEAFKD)  1.000 0.029*  1.000 / 1.000  0.003** / 1.000 /

VE: 1% FRoR sig 1 Adj.Sig <0.05, ZREE.

2./ #5if Kruskal-Wallis-way ANOVA K306 it 3 75 5%, RiFEAT Bonferroni VAR IE J& (17 7 L AL«

22 FiAtaE

M 3 ATLLE Y, Sl & iR (R S B AR
AR, MR a. B N RS KRBT
/e ANIE i RS AR B R ) A VA D 0.001~1.131
ng/g, MERFITEEEN 0.015~5.165 pg/g; K

HARE A RSB S T ERK MRS
i, BRI AR B gk (A ) 22 Rk B Gt 2 b
R EKT. NESEE AR a WEREIEEN
1.078~11.354 png/g, B-#H%E MRS &L 0.343~
19.191 pglg: KINF a4 a 1 p-B1F RIS =
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PR T AT AR PAL RS, HKIRE AR
Z A2 R IE RN it LR R E K. AN SRS A
R A YN 0.006~1.805 pg/g, HEER b
T EVEEN 0.004~1.922 ug/g; ANIA GRS AR
AR b IERLREER. SHESMMEL, B
B-TA% MEMIGEER a db, KNI aH AR AR
SEYETHES .

JHEL R AR (38 B R, O] RE S T SR A
FA0Y, T B-EAE N FRMHE RS bR —H,

RIE DR S M EE AR, S5
A R AR 2 IR AR DR SC R, R
R B At R & ARG ) B- S 25 AT REX A
SCHRCE R AR RN . A R S R SR
A KA E AR RSB NEE VIS, F
AR AL T F R P AR B R R R R, AR AL
B AN, DR IE S AR A R T, wT AR

EPIREIE

*3 EMRAFBELER

Tab.3 Comparison of plastid pigment in cigars ng/g

EAS Wi -3 Ui MR M43 b M4 a B-THE M &
w/ME 0.006 0.001 0.015 0.004 1.078 0.343
=N} 1.805 1.131 5.165 1.922 11.354 19.191
5 R 93.630 167.573 102.982 141.744 50.195 69.636
LA E 0.730 0.020 0.360 0.290 4.440 4.980
KIALRIBME 0.140 0.040 1.180 0.080 3.160 2.030
KA 1E 0.530 0.440 1.790 0.430 2.140 1.540
sig. 0.101 0.000% 0.001* 0.141 0.007* 0.000%
Adj.Sig (KIh—H D / 0.000* 0.010* / 0.006* 0.000*
Adj.Sig (KI—KTAF / 0.045%* 0.338 / 0.897 1.000
Adj.Sig (il E—K AR / 1.000 0.670 / 0.581 0.146

VE: 1.* IR sig Al Adj.Sig <0.05, ZREE.

2./ #7117 Kruskal-Wallis-way ANOVA 38 T0 3% 7 5%, K47 Bonferroni V2% 1E J& I 6 LA

2.3 Y

VB S SRR M EE R EE R, B
B 5 M JOH o) o ) A B L O SCRRAE A 22 A PR,
B2 4 AT, AN S AR AE BRI & BAFAE) 2
(78 5 o 55 MR A= A sk b JORRE F  Bd ven,  10.375~
30.200 mg/g, SANIEI= X 55 50 A AR )V
FAR—H, A 0.66%~10.02%", KT Hiflg. %
HrHAAN 2,3-CnHneE S a8y Tl AR AL R S
Kk 25 AR A SR 5 2 (11 22 Sk B Ge v 2 B
REIRKT o S A AR, R 4E R DU
U [0 A 35 P AT [ R S RS . ANTR] S
BB S VSN 19.483~367.759 ug/g, AT & T HI
HEJEEN 69.319~659.086 pg/g: K3 i b JHH
TR EEYE T EMK RS, KNS
Ay LS 2 TR B 25 R IA B Geit 2 IR E K. A

ARSI, B AR A S A AR AL 54, BT
PAAEAMG R R, R AL RRE, R
R 225490, AN [R] il BB MR ) S Y 453,756~
1691.866 pg/gs I B Al ) & B KT K 1
MR T, IR T ATy BB i 2 AV 22 578
£ s = R N I NV % NG S
Y G R T E

MRS A Pl ) T S 0« R AT AR S DR R 2
EROM, AN[E] AR S AR I R A ) S A
[, A, MR B R iR 90% A E
TRl A7 DX 5 0 R TR A TR 37 A i 55
BremTde, 2Kem. Brmee, A SAE M
38 S A P A P 1 2L RN B R A AR R e B
F]RE BN A b R A S R 2
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Tab.4 Comparison of alkaloids in cigars ug/g
R JHBS/ (mg/g)  BEMEBL  FHTH BORIR B-UEMEEL OROEEGR 2,3-BttnE I E
w/ME 10.375 19.483 0.820 4717 12.305 453756  15.176 69.319
RRAE 30.200 367.759 230902 155371  92.477 1691.866  297.555  659.086
A5 5 B H 20.949 38.814 62231  39.789 34.145 33.463 57.712 20.949
o R 21.370 167220  73.070  63.360 50.050 901.800  151.580  209.740
KEFFIHME 17.420 165.560  47.930  46.490 58.660 880.170  28.730  218.580
KA A 1E 24.690 253.030  101.080  65.620 53.420 644.640 170260  305.780
sig. 0.021% 0.013* 0.020% 0.083 0.674 0.010% 0.008* 0.010%
Adj.Sig (K—HED 0.143 0.017* 0.073 / / 0.016* 1.000 0.007*
Adj.Sig (KI—RTAEFD 0.024* 0.090 0.036* / / 0.055 0.008* 0.559
Adj.Sig (FE—RTFR) 0.552 1.000 1.000 / / 1.000 0.020* 1.000

¥ 1% 2R sig Ml Adj.Sig <0.05, EREE.
2./ ##1 Kruskal-Wallis-way ANOVA 3870 3% 7 5%, K47 Bonferroni V2% 1F )5 I 6 LA

24 ZEREMIR

MRS R 22 By S o ) & B S I e AT Ok, B
R, M AR AR, T A R
M5 ATAL, AR SRR T 2 B B A RO Kk
THHTERIAIR . SRR R A = RS BT A

KEAERF

IR T AN T 7 2 [8] ) 22 8 2

gritst ERVRZE AT ANIE] SRS R R SR R A A
HHEEEZRALE . TRV e iR, 2

JR IR AN B 5 25 A S

o
IFE 5] »

FREMIRER T,

MR RR 207 B Bk KESERD TR,

S ek SE AR

=5 B AR A B
P =g ata = =cN

505 A

AN TR S RN it ol 1) =5 700 AR - ) 2 Ty 5 B R A
Ko ANF TR SR A 22 By B AT R 22 7 s
VLIRS o L RLY LN 58 S VAN 2 YR
TR R R T AEAE BRI ZE 57, X (R
o MR B A A B 0 R YR PR . Kk
TAER 2B SR, AT RE S MR SO R 17 A
Wz LIU SEMWIRE AR M S i R IR . 5 A
BAEE 3 MEHRYIRNS E SRR, tRER

FIEMR, SERKEEEAMR.

o th A2 B L AR A 5

Ep i At

Wi, AERR R A B S 2

By R, A AT TR R d AR, T

BORHIZE T P& 15 5 0 ) it 5T
x5 EMBMESLER
Tab.5 Comparison of polyphenols in cigars mg/g
R Wrak IR (LT SRIEIR HiET =T
/ME 0.246 0.140 0.665 0.195 4.738
RRAE 39.953 14.154 14.829 5.365 80.512
5 R A 128.511 72.697 110.311 121.679 72.507
M 1.21 1.26 2.8 0.46 21.85
KA R 1.6 0.53 2.81 0.95 17.97
KIS A1 8.53 2.92 6.67 3.50 36.79
sig. 0.009%* 0.052 0.036* 0.000* 0.650
Adj.Sig (K—HED 0.007* / 0.041% 0.000* /
Adj.Sig (KI—KTAEFD 0.285 / 0.167 0.706 /
Adj.Sig (il E—K AR 1.000 / 1.000 0.061 /

PE: 1* IR sig Al Adj.Sig<<0.05, EREE.

2./ Frif Kruskal-Wallis-way ANOVA %0 TG i35 7 7, AR ##4T Bonferroni 4% 1E /& B 5 LA
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25 ERBSERUZERS

M 6 FTLLE tH, AN [E] Sl R AR SRR
KA MHRFI AR S B E R AR E, SRR
oK. HaAmRsRE, KE. BEEEHEZ,
TR SR FEAR A2 TR . AN R R S R AH A 1
S EVEEN 59.300~404.800 mg/cig, 5HT AW L
BEAR— U, IR Sl RAR Y B 5 o B AR AR
KT R DAL R FT . A [ AR B 0 & 296 B A
0.016~0.106 mg/TPM, 5 3& [E 3748 [RIIA% =5 7 290
SRS AR TR TR T AR — B0 A S i AR R 2 9

SRS RUAREMBOHEE, KT HES M. &
7 i S a0 ARK 4r & VS Y 0.114 ~ 0.788
mg/TPM, K3l T A6 A1 K BAL K SRS K 5 h
Bin, HEmTEES.

TSR ARV A MR o) ot B2 T [ ¥ 9% ) e T 2
FRAECY, HAT, BN AMUE D EERE S RS iR =<
SHT. TSRS B SAAAE B B AREE, BT
TS HE N o R E SRS SO
REAROREN, IR R 5 570 TT Re SZ MR AL 2
YRR, ERAFELEMRLL s mh 5 B — S A A

&6 SHBESMITLLER

Tab.6 Comparison of smoke compositions in cigars

2R SRR (mg/ 30 7K 43 /(mg/TPM) JHH%/(mg/TPM) #=3h/(mg/TPM)
wR/MA 59.300 0.114 0.016 0.137
IEIN: 404.800 0.788 0.106 0.867
5 R H 58.399 45.041 40.171 32.657
A 157.644 0.352 0.051 0.597
KEFFHME 224.940 0.455 0.036 0.510
ASUE Pl 161.950 0.464 0.044 0.491
sig. 0.728 0.233 0.055 0.349
2.6 WERSRESH WEMBALESE 128, KREMREHAAES 2K, HE
XTERNAFTHME RSN B faR. & THAES 2. 3K 51 K8k M. KEki. i
AP Z B AR U AL O 33 B RRE R BIRER. SRR, BE TS ERE, F 2 KW
KHIbRAERAAL . ROTERES . BEVITANERMT R SRR, 83 KO, RN B8E. R,
K, [FEENISAHOBORIEEE 8 1D RE 2, Frlsm. v 8T, MR a - PRE
TSR (R 7. B8R 5.7 E AN 32 thH i h B

322 (W D. W1 H9meXNENgmS LE 1. K

®7 BESMER

Tab.7 Cluster analysis results

e 95

AR R

126 24, 25, 26+ 27. 28. 29. 30. 31. 32

T.S&EHE. Ko N B EmL. H28Ra. b-MI% MERIRAG, Tk, M.

oo 4 5y 63 70 85 9y 10w 1L 124 13, 14, 15, 163 W0, GRS, WAL FCHTTL 2,3-IRMENE AT T K

17 18, 19, 20. 21. 22, 23

s HWERIEIR . SRR ERAC, K

328 1. 2.3

AR SEJERE . SR BRAEER . AT RO R AR

Fa. B0 MBS, TER. 23-BEHENE. MR, AT ERK
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Fig.1 Cluster analysis diagram
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P ERGE, HREE SR EE T, B
i 25 i RS AR AAE ) A
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RAIRZ, WAL IS, A s

ZERIRIREM o BT TURE, S MR A KURRFAE 55 4 5
YIRS, AR A KRR IEZE SRR, B
A ) — A8 07 A AR AS ) 77 e o) XU SR 2R 0 A2 AE AR (4L
FEFto BN /KA S M KRR R o F
IR SR L AT EE e M R Y, [R] PA S5 0 R  F) JXLA SR 2R
DU, AR b R 00 R AT RE T AN [ i e S
R RFIE I 22 52
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Tab.8 Comparison of flavor characteristics in cigars

st il A fHBh A

BT

BiME, WA, B TEE S VEME . S EIRRIE A R BN R . AR R,

RAEFRE IR SEEE .V IRRE., PR,

AR JES2, AR, BHEE. WAUERE. i, R, R

TR SE E. S AE. DE. WS AR, DR, WNREE, BRIENE, AVERGSEE, SR R,
& PR, & WREETE I, A

EWBEE. FCEE. W Y, AR, TR . .

WA, B, K TR AR Ho LT o : e W L

P LT O iﬁg% O, EABMELT . RIAERT . AVRT. BIBRAE. WRERE. B

. gt o TR AR EEE . AR 0 AL e FRSEOT B,

(S A B L A AR, Vb, S SWIBELT. RORBCFIR K AR,

BWE. OE WO TRERERE. M. BURET. AR B R
3 & MERE a FII B-THES N2, AEWWB0me.  FRRm. 223
ZA

N [ it RS R A S R TR 3 R
SREL B BB TER BUAR TR e,

2,3-JkAbne . AIE T B IR IR
SEAEREER, KINTHEHE
MEER L BRMEL. TR T R

N VLR R
SIFER. EETH
Yol VERY. IR
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SRR AR, BaEsEREE ST HES
ERE PR BB M E a 1B MR BT
Mo RERERTHES M. KIS HSEYm. &5
Bl VERY . R B, 2R 2,3-IRAEE
BRFETREARE M, KT mis R E KT
KEAREF .

ANTR] it B i ) RS R E AN [ o oy R S 0 A U
Ay EE BARL, R BREKS BIH. K
PHRFNEVEEEM, B, B, 9
DR HRAR N KINE A5 K DAL R T a0,
AR BN R PR, HHTEE
FER 5 .

SANE AR DX B R A B T ZAE R,
A1) ity TR 5 A A 257 G R XA RFALE 7 THI A B 22
Sto MRS AR GTIR . IE B X, 23R
RUKS o €0 5 7 SRR X3 s 0 56 55 3 A v B )
AR EE TR B T ZMIEARBT, WIS
ARG, TSI T 5
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Comparison of chemical characteristics and flavor characteristics of several well-known
domestic and imported brands of cigars

ZHU Beibei', HE Shengbao’, AN Hongzhuo', YANG Juan', ZHANG Hongfei’, LIU Lulu', ZHOU Ting', LI Dongliang"

1 Key Laboratory of Cigar Fermentation Technology, China Tobacco Sichuan Industrial Co., Ltd., Chengdu 610066;
2 China National Tobacco Quality Supervision & Test Centre, Zhengzhou 450001

Abstract: [Objective] This study aims to screen the key indicators that characterize the quality characteristics of cigars at home and abroad.
[Methods] The conventional chemical components, alkaloids, polyphenols, plastid pigments, conventional smoke components and flavor
characteristics of 18 types of Cuban, 5 types of Davidoff and 9 types of Great Wall cigars were comparatively analyzed based on their
chemical and flavor characteristics. [Results] (1) The chemical composition of different brands of cigars was quite different. The contents
of starch, nornicotine, chlorogenic acid of Great Wall cigars were significantly higher than those of Cuban cigars. The contents of total
sugars, -carotene, neonicotine of Great Wall cigars were significantly lower than Cuban cigars. The contents of alkaloids, reducing sugars,
nicotine of Great Wall cigars were significantly higher than those of Davidoff cigars. The potassium content was significantly lower than
that of Davidoff cigars. (2) There was no significant difference in conventional smoke composition among different brands of cigars. (3)
Great Wall cigars and Davidoff cigars had similar flavor characteristics. Compared with Great Wall cigars, Cuban cigars had a richer
variety of aromas and a more varied aroma. [Conclusion] There were significant differences in the total sugar, B-carotene, nicotine,
neochlorogenic acid and other chemical substances among Cuban, Davidoff and Great Wall cigars, and the flavor characteristics of different
brands of cigars were quite different.

Keywords: cigar; chemical content; smoke components; flavor characteristic; polyphenols; alkaloids; plastid pigment
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