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Effects of Different Moistening Modes on Chemical
Components of Flue-cured Tobacco
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3. Faculty of Energy and Environment Science, Yunnan Normal University, Kunming 650500, China]

Abstract: [ Purpose ] To explore suitable moistening modes for flue-cured tobacco leaves of differ-
ent grades, providing a technical basis for differential moistening of core raw materials for cigarette
brands. [ Methods ] Two kinds of flue-cured tobacco leaves (Honghe Mile K326 C1F and Qujing

Honghuadajinyuan B1F) were selected as test materials. Under the condition that the secondary
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moistening mode (steam+damp hot wind) remains unchanged, four primary moistening modes were
set as follows: steam+water, dry hot wind+water, steam+damp hot wind+water, and steam+dry hot
wind+water. The differences in routine chemical indexes, volatile aromatic components, starch, pec-
tin, petroleum ether extract, total polyphenols, plastid pigments, and the chemical components usabil-
ity index (CCUI) of tobacco leaves under different moistening modes were analyzed. [Results ] 1) Th-
ere were obvious differences in the outlet temperature and the contents of many chemical components
in the same flue-cured tobacco under different moistening modes. 2) The primary moistening of K326
CI1F flue-cured tobacco was more suitable for the steam+damp hot wind+water mode, while the
primary moistening of Honghuadajinyuan B1F flue-cured tobacco was more suitable for the
steam-+dry hot wind+water mode. [ Conclusion] Different moistening modes have varied effects on
the chemical components of the same tobacco raw materials, and different moistening modes are suit-

able for different tobacco raw materials. This study provides a technical basis for the differential

39 %

moistening mode of different tobacco materials.

Keywords: flue-cured tobacco; moistening mode; chemical component
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Tab. 1 Setting of four primary moistening modes

(athe ey IR ISR 75 IR B
test No. methods of heating and humidifying location of steam injection
i1 FIRHIK TR HT 5 3
mode 1 steam+water the front and back ends of the roller
2 TFHJRA+K To AR
mode 2 dry hot wind+water no steam injection
Bist3 FEICHRA ALK AE R 0
mode 3 steam+damp hot wind-+water hot air duct, and the front and back ends of the roller
x4 FIRHTHURHK TR T i o
mode 4 steam+dry hot wind+water the front and back ends of the roller

1.2.2 RIS L AR

o B A TR, A T R g i A
AN IR S MR AR R
T M BEAFT R A =2k, R A4
N FCRIZ) 6 t, M TS24 0 12 th, £F
BRI T TR e iz T e T IURE . 76—
gt T A RR 24 2.5 min BURE 17k, BEIR
WUFEZ 1.0 kg, BRREECURORE 10 Wk, KB FhiE
BT IR 10 3 M0 AE i 7E IR ST, B 3 A4
ANF B A BUREZ) 0.5 kg VENTRAGAE S
1.2.3 SR & S A

Fie R BT L A BR AED > R RS 5 1)
WAy . TR . AEHRERY . 23k
YRR AR S SOk [24], FIAHAH
i/ T RE I A (6890N/5975N) <8 A 47 & 1k
HFEY S, SHOCHR [25], FIH AA3 &2
BTSN 2 R i
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Tab.2 Membership function types, inflection points and weights of nine indexes

AR SRR LR B R R R R %
chemical index membership function type ! 2 3 4 weight
JFE total sugar 10.0 20.0 28.0 35.0 4.7
B J5HE reducing sugar 12.0 23.0 26.0 33.0 19.6
SV total nitrogen 1.1 2.0 2.3 34 10.6
/4 71
JSAEYITR total alkaloids e 1.2 2.1 24 35 389
) parabola type
Z L nitrogen/alkaloids 0.6 1.0 1.1 1.5 7.1
FETH L sugar/alkaloids 4.0 10.5 11.5 17.0 14.9
4 chloride 0.1 0.3 0.8 1.0 1.3
Hf potassium i 0.8 — — 2.5 14
&t potassium/chlorine S type 0.8 — — 8.0 1.5

T xis xpn XMy 0 RN B S PRI R IRE . BB T, BB B ERAE, BREILL . BEISLLATET S EL AL, oMb g bR i S A1 3 A

(A
°

Note: x1, x5, x3 and x, represent the lower limit value, the lower limit of optimal value, the upper limit of optimal value and the upper limit value of each
participating index, respectively; and except nitrogen/alkaloids, sugar/alkaloids and potassium/chlorine, the unit of other indexes is “%”.

2 BRED

2.1 AR AR R 2 FTELE 0 22 57
AN, JE I K 23 Bl B R 1A

FAERRZES (5 3)o X 2 Rl 5k, 2K
3 AR 4 —2 . Gk R AR
M7 4 i A= ) BE K 23 T I B A f R, 3
(=L R EPOE

*3 FRIEM RN TR SRS RRENESR

Tab. 3 Differences of outlet moisture content and temperature of tobacco leaves with different moistening modes

A T izt Bl B2 3 15304
tobacco leaves process indexes mode 1 mode 2 mode 3 mode 4
K5 1%
— o moisture content 17.24+0.47 a 16.48+0.38 b 16.67+£0.25 b 16.53+0.50 b
. N SR O
primary moistening % 503403 d 51.640.2 ¢ 543£02b 5584042
temperature
K326 CIF KO 1%
— oiEn moisture content 16.99+0.28 a 16.48+0.36 b 16.55+0.35 b 16.65+0.42 b
o B/ C
secondary moistening /i 51.1£0.6 ¢ 52.540.5b 55.0£0.3 a 553£04a
temperature
K /%
— G moisture content 16.74+0.31 a 15.94+0.24 b 16.67+0.40 a 16.05£0.33 b
primary moistening REE/C
LI K4 TEBIE temperature 50.8+0.5 ¢ 52.3+0.5b 54.9+0.6 a 55.5+0.4 a
Honghuadaji BI1F K%
onghuacajmyuan . K7 /% 16.534027b  17.0440.30a  16.55:049b  16.23+0.52b
R moisture content
- B/ C
secondary moistening /L 51.6:03 b 495403 ¢ 5524052 55.7+0.6a
temperature

e FATANEVNG FREROR AL AT B T2 5 (P<0.05); BIFR S EAE—%54, CIFRRFH—%4; K.
Note: Different lowercase letters in the same row indicate significant differences among treatments (P<0.05); B1F indicates upper orange one, C1F indicates

middle orange one; the same as below.

2.2 RN AR T R A SRR AR 0 2
AN TR) I P A 5T 08 R B Ak 2 B b B
CCUl B IRFEER R 22 5 (£ 4). X T K326 CIF
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SR A R L W (EPS B AW I R s DO e
lb. CCUI B #E /A, A3 T, SAMALTRE
KRB . CCUI fefmy, T AV 5 S 4 LL A

fiX; Bl 4T, SHEY S SRR, HAbds bkt
F &K, X FAaLKRKE T BIF W, st
LT, SRS s, B2 T, BA
MRS i, (RS i A it X
3N, EORERA JOME R s, T CCUT S AIX;
B 4, #PE L& CCUI Fef, Mk A, &
A FRAAE S B E LT HALE . 285 %8
CCUI, #izX 1. 3 2 K326 CIF %5 B Y i
A, B 1. 20 4 WRIE ML 4E K 40T BIF
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Tab. 4 Differences of routine chemical indexes and chemical composition usability index (CCUI) of

tobacco leaves with different moistening modes

S Eiztan 1 32 i3 B4
tobacco leaves indexes mode 1 mode 2 mode 3 mode 4

KIBE/% total sugar 33.10+£0.20 ¢ 37.10£0.20 a 33.10+0.20 ¢ 34.20£0.30 b
& JFUBE/% reducing sugar 31.80+0.10 ¢ 34.80+0.10 a 32.00£0.40 be 32.50+0.30 b
%% total nitrogen 1.93£0.01 a 1.8120.02 ¢ 1.94£0.02 a 1.87£0.01 b
JHEYITE/% total alkaloids 2.410.02 a 2.39£0.02 ab 2.36+0.01 be 2.33£0.03 ¢

K326 C1F /% potassium 1.96+0.04 a 1.79+0.02 b 1.84+0.02 b 1.86+0.06 ab
%(/% chloride 0.39+0.01 ab 0.22+0.01 ¢ 0.40+0.01 a 0.36+0.03 b
B LL sugar/alkaloids 13.7320.13 ¢ 15.50+0.16 a 14.05+0.10 ¢ 14.64+0.24 b
ZB L nitrogen/alkaloids 0.80+0.01 a 0.76+0.01 b 0.82+0.01 a 0.80+0.01 a
P4 LE potassium/chlorine 5.03+0.11b 8.28+0.22 a 4.65+0.11b 5.20+0.48 b
2 gy AT M 3R %L CCUl 0.77+0.01 a 0.62+0.01 ¢ 0.77+0.01 a 0.72£0.01 b
KLBE/% total sugar 35.90+0.20 ab 35.40+0.20 ¢ 36.00+0.20 a 35.60+0.10 be
& JFBE/% reducing sugar 31.90+0.20 a 31.80+0.10 a 32.10£0.20 a 31.00£0.10 b
KUE/% total nitrogen 1.80+0.01 ab 1.82+0.01 a 1.78+0.02 b 1.7540.02 ¢
ST/ % total alkaloids 2.03+0.03 a 2.02+0.01 a 1.98+0.02 a 2.01+0.04 a

246 K470 BIF /% potassium 1.95+0.06 a 1.89+0.06 a 1.89+0.05 a 1.74+0.06 b

Honghuadajinyuan B1F /% chloride 0.81+0.03 a 0.82+0.03 a 0.77+0.01 a 0.63+0.03 b
PEBLL sugar/alkaloids 17.71£0.23 b 17.58+0.11 b 18.16+£0.25 a 17.69+£0.29 b
HUBREL nitrogen/alkaloids 0.89+0.02 ab 0.90+0.01 a 0.90+0.01 a 0.87+0.01 b
4L EL potassium/chlorine 2.41£0.06 b 2.31£0.08 ¢ 2.46+0.03 b 2.77+0.10 a
27 gy AT P FE £ CCUl 0.65+0.01 a 0.65+£0.01 a 0.63+0.01 b 0.66+0.02 a

AFNEH AT, R EE Y S
WA RS (£ 6). X K326 CIF M, 4
XU, B ORI 28 8RR A A R
i B0 2 F, BERAERREGEY RN & & W E
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1) SR 5 il I N - SO B =R e 7 e
Rl R 2T, EERECEY NS R,
T R 2R R R BOE P ) & eIl A3 T,
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Tab. 5 Classification of aromatic components

KA BAEYIR ESit] A
types aromatic components types aromatic components
3-FZE-1- T isoamylalcohol 1-1%J5-3-1H ethyl vinyl ketone
HEE furfuryl alcohol 2,3-1% I 2,3-pentanedione
5-FEEMERE 5-methyl furfuryl alcohol 3-$23£-2- Tl 3-hydroxy-2-butanone
2K FEE benzyl alcohol THLHd 2-methyltetrahydrofuran-3-one
75 12l linalool 4-38 % H-1,3- M 4-cyclopentene-1,3-dione
fiiiols 7 ,J% benzyl ethanol 6-F %£-2-Ji il 6-methyl-2-heptanone
<} FEEE inch alcohol 6- H %:-5-BEJ5-2-iF 6-methyl-5-hepten-2-one
V1 =% —BZA sibutrienediol A A 579 /R isophorone oxide
751 =% B sibutrienediol B #1ifi solanone
T =% —-FC sibutrienediol C (EES B-K L B-damascenone
P = 4% D sibutrienediol D ketones B-—Z KLl B-2H-damascenone
1FJX % N-amyl aldehyde P geranyl acetone
3-FFE-2-T Ji#% 3-methyl-2-butena F% 3l - norsolandione
IE L% hexanal B-4%' 2 B-ionone
1S furfural B & =% A megastigmatrienone A
fiE 2 2K Fi% benzaldehyde & =%l B megastigmatrienone B
aldehyde 7K Z 1% phenylacetaldehyde 5. =Ml C megastigmatrienone C
2.6-TF —J#E 2,6-nonadienal B & =% D megastigmatrienone D
2-5¢ A #E- L% 2-isopropyl-hexanal WEE > B solavetivone
B-FRF7#EE B-cyclocitral G A B PIIR farnesylacetone
S-FEEMERS 5-methylfurfural . T W15 butyrolactone
e - . [ilEES
alkenes 1 — 4% neophydiene esters ZEERE W B dihydroacti-nidiolide
F6 AEIAMMEXTHEHBEYREENESR
Tab. 6 Differences of aromatic components contents of tobacco leaves with different moistening modes nglg
JH: AR R Bl 2 B3 x4
tobacco leaves types of aromatic components mode 1 mode 2 mode 3 mode 4
1% alcohols 18.77+0.37 ¢ 23.06£0.42 b 24.51£0.43 a 25.49+£0.44 a
f%3% aldehyde 2.73+0.07 b 2.2540.04 ¢ 3.19+£0.06 a 3.23+0.06 a

K326 C1F J#J% alkenes 129.36+2.39 b 131.16+2.36 b 150.65+2.60 a 145.2142.56 a
fii 2% ketones 24.02+0.46 d 25.89+0.47 ¢ 27.20+0.47 b 28.49+0.49 a
fig esters 0.56+0.01 b 0.47+0.01 ¢ 0.70+£0.01 a 0.68+0.01 a
fi 2% alcohols 15.67£0.27 d 16.61£0.29 ¢ 17.83+0.32 b 24.68+0.43 a
fi% % aldehyde 2.36+0.04 b 2.53+0.04 a 2.36+0.04 b 2.23+0.04 ¢
76 K470 BIF e
q . 1725 alkenes 148.25£2.56 b 154.49+2.69 ab 155.36+2.71 a 157.8842.78 a
onghuadajinyuan BIF
fi% ketones 26.13+0.45 ab 25.51+0.44 b 27.01+0.47 a 27.10£0.50 a
fi5 3 esters 0.65£0.01 b 0.65+0.01 b 0.74£0.01 a 0.71+0.01 a
=y S, © 2| H
3 it M2 G H AR TR LI g, ZHEAS 4

2018 4, o [E A B RN B 7R S

S [E N T

T A0 ol A JEORERS 48 A6 I TSP 1 S 37

SN Al B — T T AR . R0 JEURRRS 4 Ak i
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Tab. 7 Differences of other chemical components contents of tobacco leaves with different moistening modes

I RS Bl B2 13 x4

tobacco leaves chemical components mode 1 mode 2 mode 3 mode 4
VER/% starch 6.08+0.21 a 5.78+0.07 a 5.79+0.04 a 5.96+0.14 a
FIK/% pectin 5.12£0.09 a 4.74+0.08 b 3.98+0.07 ¢ 4.84+0.08 b
K326 CLF H MBS I)/% petroleum ether extract 3.07£0.09 b 3.01£0.05 b 3.67£0.07 a 3.11£0.08 b
B2 /(mg-g™") total polyphenols 47.59+1.01 a 46.86+£0.93 a 37.19+0.84 ¢ 43.00+£0.74 b
" #2/(ug-g ™) xanthophyll 555.9949.54 a 543.4749.32 a 306.50+5.26 b 545.68+9.36 a
B-#HE M /(ug-g ") B-carotene 45.25+0.78 ab 46.88+0.80 a 30.15+0.52 ¢ 44.02+0.75 b
VEN /Y% starch 5.18+0.15a 5.25+0.18 a 5.30+0.11 a 5.16+0.04 a
FIEE/%% pectin 4.53+0.08 b 4.82+0.10 a 3.70+0.06 ¢ 3.54+0.06 ¢
4146 K470 BIF H MBS I)/% petroleum ether extract 2.85+0.06 ab 2.70+0.06 b 2.79£0.05 ab 2.90+0.05 a
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