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segmented smoke of cigars
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Table 1  Comparison of the release of aroma components in segmented smoke of cigars
- o K? 2 %ﬁ/ﬂ%*&ﬁkﬁ/(ug-gﬂ %iw SRR BRI/ ( ptg'Ag’l) R WLt/
T Bt Bz JE B i Bt B Je B (mg-kg™)
b 1.66+0.16  2.59+0.53  5.90+0.69 1.63+0.04 2.56+0.25  4.20+0.43 SR 4.500 5
(23 RO 0.65£0.03  0.99+0.12  1.38+0.06  0.55+0.05 0.77+0.06  1.00+0. 18 e i 0.564 23
(4 ) EHAE 0.26£0.05 0.22+0.04 0.16+0.04 1.83+0.26 1.38+0.04  1.38=0.18 KA 0.000 5
LiLY/fia 8.16+0.29 11.26+1.02 22.44x1.66 12.50+1.44 15.40x1.74 24.21x1.50 Ne# 518 0. 64
At 10.73£0.15 15.07+1.50 29.87+1.16 16.52+1.22 20.12+1.97 30.79+1.91
2,3-T i 3.25+0.85 4.43+0.44  3.52+0.34 4.15+0.94 5.17+1.38  4.01x0.87 pUES 0. 006
23 2.32£0.28  2.36+0.25 3.1220.21 2.71£0.18  2.76+0.54  3.07x0.41 R 1.38
2,3- )L W 0.42+0.07  0.53%0.10  1.04x0.09 0.61+0.04 1.10£0.25 0.71x0.15 pUESS 0.03
BN 0.19+0.04  0.34£0.09  0.96x0.07 0.22+0.02  0.31x0.07  0.52%0. 10 R I U 0.67
2-HIEE2-FF M m-1-M  0.28+£0.04 0.60+0.12  3.34+0.32  0.22+£0.03  0.7920.17  1.140.12
3R 2-FAM-1-T  0.42+0.10  1.12£0.15  4.2420.44 0.32+£0.07 0.67+0.11 1.66+0.19  fEEFHF WK FHF
FR 2R 3475 T i 2.1840.16  2.15+0.16  2.08+0.26 1.71x0.32 2.09+0.11  2.27+0.23 FET 0.3
Ea | 0.18£0.02  0.19+0.04 0.87+0.08 0.13+0.02 0.27+0.05  0.48+0. 11 A FiE 0. 065
IR I T 1.04+0.13  1.39£0.23  1.95+0.04 1.45+0.19 1.97£0.46  2.4320.94 SR 5
_— FEL R 6.17£0.34  8.65+1.15 14.29+0.84 4.78+0.56 7.86+1.30 10.67=0.52 H
(20;;) 2,3-CL 0.07£0.02  0.17+0.05 0.25+0.02  0.16£0.03  0.31+0.09  0.24+0. 12 FUESI RS
3,4-C —fi 0.05+0.02 0.13+0.01 0.21+0.03 0.10+0.01  0.19+0.08  0.25+0. 10 Iy i
3-FRH-2-T i 0.03+0.01  0.07+0.03  0.50+0. 13 — 0.11£0.02  0.24%0. 11 Ay A 0.014
H 4 2 B I 0.16£0.05 0.37+0.09 1.17+0.12  0.17£0.06  0.16+0.05 0.83=0. 14
S /R TR — 0.05+0.02  0.15%0.03  0.09+0.01  0.20+0.07  0.420.06 Ay A 11
it JE 2.1240.73  3.55£0.95 7.38+1.07 2.56+1.11 3.98+1.09 7.31x1.45
4- IR 2 T 0.12£0.01  0.17+0.04  0.84x0.15 0.18+0.01  0.23+0.06 0.34x0.14 (& Fit&F WK 1HF 0,021
B FE N 1.42£0.19  1.91+0.29  5.4420.7  0.87+0.19 1.56+0.25  2.28+0. 80 & 0. 06
ESEr A 1.14£0.10  1.51+0.18  2.65x0.32 1.95+0.13 2.01+0.23  2.93x0.29  Z§#¥7F 5% FiHE
G HE TR R 5.52+0.84  5.62£0.36 6.85+0.50 4.50+0.61 5.17+1.02 7.89x1.22 &
A 27.07£2.76 35.30+3.92 60.84+2.08 26.88+2.20 36.91x4.83 49.70+5.64
SEIEE 0.16+0.05 0.29+0.06 0.63+0.12  0.12+0.02  0.27+0.08  0.62=0. 07 R 0.001 1
(PSS 2- WL TR 0.20£0.04  0.37+0.07  0.92+0.07 0.22+0.02  0.32+0.04  1.27+0.17 WMER ATATA REE 0,001
(3 F R 0.46£0.12  0.55+0.04 1.29+0.12  0.47+0.07 0.68+0.04  0.94=0. 07 12 0.750 89
At 0.82+0.18  1.2+0.10  2.84x0.23  0.81+0.09 1.26+0.13  2.8320.27
ENL 8.66+0.56  16.86+0.5 24.62+1.35 8.50+0.50 11.74+1.06 15.04+1.06 TR AR 58.585 25
41 2.51£0.15  4.89+0.40 9.35+0.58  4.03+0.37 3.96+0.27  6.28=0.46 JEEUS 1.4
X 1 11.40+1.38 18.09+1.75 34.94%3.76 10.88=0.58 14.98+0.92 20.71+2.18 LEEISRTILY/IUS 0.003 9
. AR 0.74+0.08  1.16+0.16  1.92+0.09  0.66+0.04 0.94x0.12  2.26=0.28 FAF JHFER 0. 000 84
(iﬁgf) 2,4;'44%%% 2.93+0.26  5.23%0.55 7.75+0.50 3.01£0.16  4.29+0.51  7.02x0. 80 JEEAUS 0.4
2,6- R} 1.570.43  1.66+0.11  2.2+0.18  1.49+0.18 1.78+0.18 2.91+0.24 LREAYS 0.4
4- 2 Sy 4.60+0.55 8.63+0.90 18.18+1.03 6.77+0.52 11.66+1.12 14.50%1.14 PGS 0.013
4- IR AUR 1.24£0.07 1.44£0.16 2.61x0.12 1.75+0.13 2.45%0.36 2.71+0.36 A MR 0.012 02
At 33.66+2.86 57.96+3.47 101.57+6.96 37.08+1.06 51.80+4.40 71.43%5.68
2k 77.46+6.91 151.3423.90 229.05+28.16 111.47+14.32 139.7427.00 235.05+21. 84 v 99
(] 5.27£0.91 12.33%1.20 17.23x1.16 13.10£3.07 17.16+4.16 22.81%3.84 R 2.19
3-HEL R 14.75£0.91 17.17+0.73 20.91x1.31 17.62+2.54 25.57+4.32 25.07+4.33 R 0.28
LR 15.08+0.58 21.84x1.22 26.96%3.49 — 3.32+0.72  7.16x1.04 (HIHES, W, AR
B 13.60+2.40 18.78+1.43 19.89+2.58 — — — FEWE 18
(7S R R 12.38+1.83 16.51+2.07 24.25+3.31 2.09+0.57 3.74x0.47 11.79£1.73 [C GBS e s 340
(11 Ffr) FEiiR 2.67+0.26  3.54£0.59 5.27+1.04 2.39+0.47 3.77+0.48  3.36x0.54 s A 3
Hm 12.70£1.90 19.25+2.23 25.50+0.31 13.44+0.91 16.42+1.08 19.07+2.41 R EE 0.1
R 5 R 7.72£0.91  9.77+0.82 14.43+0.92 8.05+0.66 8.65+1.44 11.38%1.57 (DEEL RN 10
FERE R 103. 83+8.65 125.05+8.38 182.18+15.94 115.02+1.50 145.88+10.72 185.09+20. 62 T I TR A 10
AR 21.52+2.05 32.43+9.25 50.56+11.20 13.58+1.41 17.28+1.94 19.09+1.79
At 287.00+7.88 428.01+9.02 616.23+17. 60 296. 75+20. 52 381. 53+28. 03 539. 86+53. 85
AU P TR 1.02£0.06  1.23+0.22  2.62+0.35 0.73+0.11  1.30+0.23  2.32+0.23 KA B 0.5
- T NER 4.88+0.70  6.08+0.76  8.75+0.58 3.58+0.71 6.69+1.30 11.64x1.43 NN
(4Hﬁ1) y-C TG 0.23+0.01  0.37+0.06  0.40+0.02 0.25+0.05 0.30+0.03 0.35+0.05 CEONES 0.26
y—T- g 0.16+0.01  0.19£0.02  0.23x0.01  0.20+0.02  0.24x0.01  0.25x0.02 & 0.009 7
At 6.28+0.67 7.86+0.96 12.00+0.84 4.76+0.86 8.53+1.55 14.56%1.68




Wik, % F M E RS BOERE R KD B E A ZE R -91 -
EF 8|
Bk WAy t’:i):k 2 SEHEAGS B/ ( ug;g" ) %’H 4 SERWA R ( ug;g" ) SRS E %%l‘uﬂ{ﬁ/
HiT B B J& Bt i Bt h B JE B (mg-kg™)
B 481.4866.78  726.12+56.44 1 103.76267.29 283.16261.01 505 44+42. 84  703. 53248 4
Eaill] 20.53+0.91 27.62+1.21 47.05+2.33 12.62+1.93 13.20+1.56 22.85+2.05
W R 18.53£0.15 26.162.91 44.49+2.51 8.65+0.45 13.64x1.26 21.51+1.54
&S ST B 4.18+0.51  7.37«1.15 10.70+1.35 3.83x0.64 5.89+0.87  6.52+0. 88
(6F 2,3" - MK g 27.50+2.79 36.17+4.21 63.20+2.46 21.85+0.87 31.02+1.16 47.16+2.44
CIE: S 34.44+1.86 39.82+2.83 63.29+6.71 20.37+2.48 23.17£2.30 37.48%3.12
At 586.66+70.26  863.25+67.29 1332.49+80.59 350.50+59.87 592.36+45.36  §39.06+57.77
N 0.1420.03  0.19£0.02 0.78+0.08  0.05+0.01 0.10£0.01  0.15%0.03 S 2
iALS 0.35+0.16  0.45+0.15 2.49+0.13  0.33+0.04  1.40+0.21  2.98+0.43 I A 20
2- F 3Nk nE — — 0. 67+0. 06 — — 0.70+0. 16
2-HI Fknip ik — — 0. 54+0. 05 — — 0.64+0. 11 R 30
3—H Sk e 0.52+0.16  0.98+0.29  5.34+0.96 0.36+0.06 1.37+0.27 1.59+0.55 BT %
2,6- " FI 3L — — 0.39+0. 05 — — 0.26+0. 11
2- 2L i — 0.11+0.02 0. 66+0. 08 — 0.15£0.02  0.25+0.07 R I 15.0252
2,6- " H 3k — 0.06+0.01  0.99+0. 11 — 0.24+0.12  0.35+0. 10 WNMER: b1 A 0.718
2- 2. Fnt ik — — 0.20+0. 03 — — 0. 18+0. 03 IR 4
2,3- " H gL — — 0.39+0. 04 — — 0.38+0. 11 IR 0.8
2,5~ FgEng g 0.20+0.02  0.41x0.05 0.82+0.07 0.27+0.01  0.58%0.07 0.89=0.21
2,4- " HFEnLnE 0.13£0.05  0.19+0.03  1.34+0.13  0.09+0.03  0.34+0.06 0.58=0.05 IR
2,5- " F LN 0.06+0.01  0.12+£0.02  1.14£0.20  0.14+0.04 0.13+0.03 1.09+0.31
ZRER 2,3 HIJENERE — 0.18+0.05  1.30£0.17  0.2120.06  0.58+0.03  0.69+0.13
(27 Fi) 3-Z I 0.20£0.05 0.49+0.09 3.36x0.55 0.13+0.02  0.48+0.11  0.58x0. 08 AR
4-Z A7 Lk 0.66+0.05 1.21£0.18 6.03+0.36  0.40+0.07 1.12+0.13  1.81x0.39
2-Z.F-6-H HLME — — 0. 54+0. 05 — — 0.43+0. 11 R 0.04
2-ZL P L 0.29+0.06  0.56+0.04 0.61x0.07  0.32+0.04 0.30£0.08 0.52+0.08 R 58.585 25
3-FRFENIE 24.00+1.67 37.6+2.68 51.70+1.11 12.75£0.72 24.01x0.94 28.77+2.98
2,3- AR I mg 8.76+0.31 10.78+0.65 17.63+0.26 5.96x0.49 8.73+1.20 10.03+0. 67
LI 12.68+0.49 19.60+0.85 30.08+0.62 14.48+0.24 17.21+1.32 23.83+1.93 {fb%,mEARRS A
3—F ks g 9.95+£0.71 13.63+1.08 21.83+2.18 7.67+0.25 9.07+0.63 12.35+1.41 (£, ESWEARSIE
2-(3-MEMER:) TH-MEIE  6.72+0.61  8.0420.66 17.54+0.46 6.12+0.55 6.93x0.60 13.75+1.12
OH-MEWE] 3,4-b]MBIWE  7.77+0.92  10.27+1.21 19.50+1.16 8.49+0.48  9.68+0.96 11.71x0.69 KT EFH
3-FRE-6-HIAELMENE  2.9120.56  3.75+0.50  5.76+0.38  4.13x0.74  6.39+1.05 6.35+1.48
2,3,5- = FI Lk 0.08+0.02  0.24+0.12  1.22+0.13  0.09+0.04 0.25£0.09 0. 88=0.32 IR R 0.350 12
3-Z R B 0.95+0.09 1.26+0.20 2.90+0.85 0.13x0.02 0.12£0.02 0. 1520.01 IR
i 76.44£4.11 110.1226.99 195.73+6.41 62.11+0.80 89.17+5.77 121.86+12.32
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segmented smoke of cigars
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Table 2 Weighting of odor contribution in

segmented smoke of cigars %
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Abstract; In order to investigate the differences of aroma components and aroma profiles in segmented smoke of
cigars, gas chromatography-mass spectrometry ( GC-MS) was used to detect the aroma compounds of Great Wall
No. 2 and Montecristo No. 4 cigars, supplemented by sensory evaluation and odor contribution weight to investigate
the aroma characteristics of cigars, and the key aroma components in cigars were screened based on partial least
squares discriminant analysis ( PLS-DA). The results showed that the cigar was shorter, the interception effect was
weakened , and the quantity and release of aroma components in cigar smoke were increased during smoking. In the
odor contribution weight of segmented smoke of cigars, the bean and woody aromas of Great Wall No. 2 weakened
and the coffee aroma increased as smoking proceeded, while the bean aroma of Montecristo No. 4 weakened and the
spicy aroma increased. These changes in odor contribution weight were consistent with the results of the sensory
evaluation. 12 key differential aroma components such as y-hexalactone, 2-furoic acid, acetophenone, phenylacetic
acid, 2,6-dimethylpyrazine were obtained during the smoking process of Great Wall No.2, and 11 key differential
aroma components such as cedrol, 2-methylbutyraldehyde, 2-methoxy-4-vinylphenol, guaiacol, 7y-nonanolactone
were obtained during the smoking process of Montecristo No. 4. The results of this study reflected the change rules
of smoke composition in the smoking process of cigar and explained the reasons for the flavor changes in the smok-
ing process of cigar.

Key words : cigar; segmented smoke of cigar;aroma compound ;aroma profile ;odor contribution weight
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The effect of mold on the fungal community structure
during the industrial fermentation of cigar tobacco leaves

HUANG Kuo',ZHU Beibei’, YE Changwen',ZOU Mengying”,
LI Dong' , LI Dongliang”, LI Qingchang' ,XUE Fang’
1. Zhengzhou Tobacco Research Institute of CNTC ,Zhengzhou 450001, China;
2. Center of Technology Innovation for Cigar,China Tobacco Sichuan Indusirial Co.,Lid.,Chengdu 610066, China;
3. Great Wall Cigar Factory,China Tobacco Sichuan Industrial Co.,Lid.,Deyang 618400, China

Abstract; To investigate the changes in fungal community structure with mold occurrence during the industrial fer-
mentation of cigar tobacco leaves, Dexue No. 1 cigar tobacco leaf was chosen as the test material, and counting
methods in microbiology and Illumina MiSeq high-throughput sequencing technology were used to analyze the chan-
ges in mold content and fungal community structure of normal and moldy cigar tobacco leaf samples during the
industrial fermentation. The results indicated that compared to norml tobacco leaves, on the 30th day of fermenta-
tion, the mold content in moldy cigar tobacco leaves was the highest (8. 3x10* CFU/g) , the richness and diversity
of species were the lowest, and the number of OTUs was the least. At the level of the phylum, Ascomycota was an
absolute advantageous phylum on day 30 of fermentation, with an average relative abundance of 99. 82%. At the
level of the genus, Aspergillus was the main genus in the entire fermentation process, and the average relative abun-
dance on day 30 of fermentation was the largest (92.32% ). The 30 d mildewy cigar tobacco leaf and other samples
had a significant difference in species composition compared to normal tobacco leaves. Among them, Aspergillus
was both an advantageous genus and a differential genus, and the average relative abundance of various samples was
the highest.

Key words : cigar tobacco leaves ;industrial fermentation ; fungal ; mildew ; community structure
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