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Effect of Cyclic Change of Wet Bulb Temperature During Yellowing
Stage on Chemical Properties of Flue-Cured Tobacco
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ABSTRACT : The bulk curing experiment to the improve the quality of flue-cured leaves were
carried out to evaluate relationship between cyclic curing and conventional curing method, We
studied the effect of the cyclic change of wet bulb temperature at the yellowing stage of flue
curing on chemical properties of cured leaves. The wet bulb temperature was automatically
controlled between preset high(38°C) and low point (357C) everyone hour ecyclically during 12
hours after starting curing, As a result, the acceleration of the increase in the chemical properties
of cured leaves were observed. As to the chemical properties, there was decreased in citric acid,
increased in malic acid of the nonvolatile organic acids and all higher fatty acids content of leaves
cured by this method compared with in that of conventional curing method, while a major
chemical compounds in relation to aromatic essence of cigarette smoke in essential oil components
of cured leaves was mostly higher in this method than those of conventional omes, and it was
evaluated that there was decreased in CO, TPM, Tar, and CO; content of the cigarette smoke
comparing to the conventional curing method.
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Fig. 1. Predetermined condition of the cyclic change of wet bulb temperature during yellowing stage.
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Table 1. Comparison of chemical components of cured leaves at different curing method

Curing method Stalk position Nicotine Reducing sugar Total nitrogen FEther extract
--------------- (%)==~
Lugs 1.20 13.5 1.08 5.6
Conventional Cutters 1.39 16.0 1.38 6.5
curing Leaf 1.56 21,7 1.41 6.6
Tips 2.67 125 1.71 7.8
Lugs 1.22 145 1.12 6.1
Cutters 1.88 20.1 1.31 6.9
Cyclic curing
Leaf 1.93 21.8 1.59 7.1
Tips 2.87 13.9 1.89 7.3
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Table 2. Effet of cyclic curing method on nonvolatile organic acids contents of cured leaves

Curing method Stalk position Oxalic Citric Myristic Succinic Fumaric
---------------- (mg/g)-—————===-——==~~
Lugs 17.1 7.83 28.1 0.36 0.24
) ) Cutters 15.6 5.60 20.8 0.31 0.16
Conventional curing :
Leaf 15.4 4.26 21.0 0.34 0.17
Tips 244 7.23 13.1 0.26 0.16
Lugs 19.7 8.49. 30.4 0.37 0.20
Cutters 16.8 4,72 26.2 0.32 0.15
Cyclic curing
Leaf 15.9 3.95 20.1 0.30 0.17
Tips 7.20 275 0.31 0.18
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Table 3. Effect of cyclic curing method on higher fatty acids contents of cured leaves

Curing method Stalk position Myristic  Oleic Linoleic Linolenic  Stearic  Eicosnoic
Lugs 0.4 064 143 455 0.84 0.34
, _ Cutters 022 073 241 8.07 1.16 0.36
Conventional curing Leaf 0.20 068 261 8.63 156 0.49
Tips 022 091 248 865 1.49 0.52
Lugs 012 088 242 8.10 0.90 0.40
o Cutters 0.21 092 245 803 1.26 0.40
Cyclic curing Leaf 0.26 1.21 249 882 1.46 0.53
Tips 028 093 268 885 1.62 0.48
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Table 4. Effect of cyclic curing method on essential oil contents of cured leaves

Cutters Leaf
Chemical compound C(t)i?);e:l]_ Cyclic C?;:)Y]‘:l_l_ Cyctic
(Area/ISTD area)
Furfural 68.39 133.88 162,32 157.82
Furfuryl alcohol 13.85 8.4 48.20 48.43
Benzylaldehyde 5.66 7.87 10.34 9.11
5-Methyl-2~furfuryl 3.00 8.4 6.55 7.84
2,2,6-Trimethyl cyclohexane 0.97 1.53 2.09 2.09
Benzyl alcohol 44.51 87.01 181.67 176.53
Phenyl acetaldehyde 16.51 36.83 37.72 46.57
Linalool oxide 4.15 8.07 7.44 8.47
Acetyl pyrrole 0.71 1.07 1.80 ; 1.59
Octanol 14.89 23.82 223 uw
Linalool 6.12 9.78 13.63 14.45
2-Phenethyl alcohol 7.41 18.99 41.21 39.03
Solanone 257.74 302.12 323.70 300.87
Damascenone 130.21 179.77 156.07 171.46
Damascone 37.48 49.21 50.33 57.61
B -Ionone 26.28 30.55 28.43 27.08
Megastigmatrienone isomer 71.14 99.20 89.21 102.53
Neophytadiene 5,289.08 6,728.42 4,576.94 5,792.85
n-Pentacosane 3.52 19.18 45,61 43,73
n-Hezacosane 1.23 15.52 46.40 44,05
n-Heptacosane 8.72 29.45 61.70 59.16
n-Octacosane 0.76 15.81 48.53 46.36

Note : The samples are the cured leaves which were hanged in the bottom
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Table 5. Chemical components in smoking test of cigarette at different curing method

Curing method co TPM Tar CO» Puff No
----------------------- (mg/cig) --~———-mm————— o

Conventional 18.72 24.19 22,51 50.53 10.7

Cyclic curing 16.75 21.64 20.06 46.48 10.6

* Total particulate matter

Robert et al, 1976) |9£A] FFEo] vz 2
AXFE ZA4-5 1w, B3 solanone, damasc-
enone, damascone, 8 -lTonone3-2 Zv|E ok&5A|
sl A Z¥eko] &8 FAo] %I Aew
YA 9drH(Weeks, 1985 Robert 2, 1976
Matsushima$} Ishiguro, 1980). welA] cyclicdzs
o] ol ARAAEF dukollA WAzl ]
3 A vehd AL 347 cyclic curingd] A
7} A= Aeg e

BHe] dr|E- 243 AxNFs), ZdAl A
MeLZ gl COE HIEYR BE AHEES
L cycicdzgo] FeAzgel vl 7H&
He 2oz veklth FYEFES YT e
2 Alzg dde] A7HE B RA cyclicAzg
o] ol& Ao el A Vehd AL A
49 2|kl cydicd=ze HEAE 7HEFHo
2 oA = & Aoz A=, 451995
Bele] AZ|E-2 EFF, Ay, B, 2
o} 93t i), M7l T3 dHe) drek 23
qxet FA, Hole} ZHE, Az, Wl £/T
Eel3 g9l Fo| EgHoz zAgdlm sjua
A& AT A E7} glojoF & Aolh

| g

A% dehwll FAznAolA] ghaze RS
S HEFAI cycicAzY-E Tieteie] dehel F4
#H 249 Azxsge] FEHE P E =4
a7 S13 Pl wWazRzvleh FA vz A
AT k23 Ak, Azubyol] w2 Az W)
AL JEEE vt 2ol dlent cyeliedd
Zsjo] To) wmAzgol v Jzeln Pak
oA vhd Frksldn AALe delEfEEe

TR S JERgITE w2k 8] Akekak]
A AaR9] AR oR B3R citric acidsHF
< cyclicd=go] 43 Wb malic aciddhek
< e, o o] AREE diseligd A
22710 AE W EAZ 4R 8Ly 7
WA 7] cyclicd=%e] linolenic acidE W)
2 EE A deld Svkide uie
W5l {42 solamone, damascenone, dam-

:

ascone, A -lonone 2 megastigmatrienone isomer
9 ol cydicdzgo] Bzl vls) =
T w3, ozt A Bodrr} Fgdla &
Zsigich Fre] ArIdEME 7] Asllas
E 9973 COE vRe ZE AE-E9) Fafll4
cyclicZdzsgo] Pida Azl vla) Fghel,
228
Z2HA, b7, 7718 (1995) 2o Fule} Ea
A wstel] 3 d4d, FAAY ° dr)AR
o] Wis}. #FdE83]A 17; 170-176.

2717 (1993) Ecke] A glehule] FAo) n).
A gk ARutha WA =T p.36-44.
AT AL (1997) Ll 4=, p.32-33.
Araiba, K. and N. Honda (1976) Studies on the
contents of micro metal elements in flue-cured
tobacco leaves. Okayama Tabako Shikenjo

Hokoku 36; 33-41.

Bruckner, H.(1936) The chemical determination of
tobacco quality. Paul parey, Berlin, p.296-300
THRE—(1983) HfE phomRc st

W 5T 925 30-37.
Court, W. A. and J. G. Hendel (1989) Nonvolatile
organic acid of flue-cured tobacco as affected

A



BHZE cyclic AZQ9 FFHE EA

by production practices. Tob, Sci. 33 91-95,

Davis, D. L. (1976) Waxes and lipids in leaf and
their relationship to smoking quality and aroma.
Recent Adv. Tob. Sci. 2; 80-111.

Jeffrey, R. N. and T. C. Tso (1955) Qualitative
difference in the alkaloid fraction of cured
tobacco. Agric. Food Chem. 3; 680-682.

Matsushima, S. and S. Ishiguro (1980) Relationship
between composition of tobacco essential oil
and its aroma. Nipon Nogeikagaku kaishi. 54;
1027-1035.

Mohapatra, S. C. and W. H. Johnson (1980) Post
harvest physiology of bright leaf tobacco. L
-Comparative biochemical changes during the
yellowing and drying phases of curing. Tob.
Sci, 245 37-39. '

FEHRE (1983) HEEBulkiziEg O jEmEE L /21E
DEBNR B D 9% 11-17

Norio, K. K., Massaki and G. Kenji(1994) Cyclic
change of wet bulb temperature during
yellowing of flue-cured tobacco. Leqf Tobacco
Res. Lab. Rept, Bull. 4; 43-66.

CHFEE (1965) Rk 3 3R
U R RRE T 655, i CHIBE 6; 62-66.

NIE, FHTE (1982) Americal: 7 % g
BEMEEls 0w T B2 1E LR 80; 24-98.

RHEHHS (1980) HEHE O EEhpif: L BulpR 387 13
< HEE 83 151-157

Robert, A. L., C. W. Miller, C. L. Robert, J. A.

Dickerson, N. H. Nelson, C. E. Rix and P. H.
Ayers (1976) Flue-cured tobacco flavour. L
Essence and essential oil components. Tob., Sci.
20; 40-43.

Seok, Y, S. and Hwang, K, J. (1992) Studies on
the chemical components by curing condition
.of flue-cured tobacco leaves. J. Kor. Soc. Tob.

Sci, 14: 48-56.

FEEARRFA1980) BERDBUR L FIERE. BEL WO
72 92; 2-10. '
Tso, T. C. (1990) Production, Physiology, and
biochemistry of tobacco plant. IDEALS, Inc.,

Beltsville. Maryland, USA. p.75-634.

Tso, T. and G. B. Gori (1975) Leaf quality and
usability, theoretical model. I. Beitra. Tabakf-
orsch 8 167-173. .

Tso, T. C and Hilda Chu (1970) Effect of
growth, senescence and. curing on fatty acid
composition of tobacco. Agron, J. 62; 512-514.

Tso, T. C. and Tamer Sorckin (1963) Sugar and
organic acid contents in tobacco plants. Tob.
Sci. 7 7-11.

Weeks, W. W. (1985) Chemistry of tobacco const
ituents influencing flavor and aroma. Recent
Adv. Tob. Sci. 11; 175-200.

Wilkinson, R. E, and M, J. Kasperbauer (1980)
Effect . of light and temperature on epicular
fatty acid and fatty alcohol of tobacco.
Phytochem. 19; 1379-1383.



