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Relationship between Chromatic Characteristics, Chemical
Components and Carbonization in Leaf Tobacco during Storage
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ABSTRACT : This study was carried out to evaluate the correlations among degree of
carbonization, chemical components and chromatic characteristics, and to establish the criterion of
carbonization in leaf tobacco during aging storage. The flue-cured (B20) and burley (B2T) leaf
tobaccos were redried with conventional practices for each other type, and moisture contents of leaf
tobaccos were adjusted to 13, 15, 17 and 19% after redrying. The leaf tobaccos were packed in
carton box and stored for 8 months in the controlled-environment rooms(35TC, 65% R.H. and 40°C,
80% RH.). Degree of carbonization, chemical components, and chromatic characteristics(L ; black-white,
a ; red to green, b ; yellow to blue) were invetigated every month. Carbonization Index (C.I) was
established as v L2+ 4* in accordance with degree of carbonization in two types. The C.I value of
flue-cured leaf(56.5) for slight carbonization was higher than that of burley leaf(48.0). C.I. and rate of
usable leaf, L and b were positively correlated in two types. C.I. was significantly shown positive
correlation with pH in two types. The correlations between the predicted and the observed values of
slight carbonizating times(month after storage) using CI. and pH were positive significant in two
types. The results suggest that cabonization index may be useful to forecast and prevent the
carbonization, and pH may be useful to estimate cabonization indirectly for flue-cured and burley
leaves during aging storage.

Key words : Carbonization index(C.L), pH, Chromatic characteristics, Storage

HFAAA(] E, 1985) ARYEGoE Agsn gkl ole] glo] BIErHHolt T, 1985
2 Walton 5, 1985 ; Mckee 5, 1984). ®k3lr} A

BrellA] ALE e dehile 97 Bt uiPh FellEWHE E, 1989 5 RS, 1991
(=)

*O1BEXX} @ 305-345 G AT A F 302 A, dhtol4bed 22
*Corresponding author : Korea Ginseng and Tobacco Research Institute, 302 Shinseong-Dong, Yusong-Gu,
Daejon 305-345, Korea

- 149 -



ﬂi‘oﬂi FAE (Holt . 1985), U7} Blojg]
Z(Walton 5, 1985) ¥ Maryland% (Mckee &, 1984)
detulel w3t wAE AFsigich el
S Fa% ohfe] g3l =AR 5, 1991

U o

uh 5, 100812 ATHPoLt AT Holelqdl o
FE ol 4 glowl w93 JEE BUY
4 Qe AR F27 A ket

ARk ¥ e ARE Sl asey
ERPE - 2] Qg

- SRk 5 E 44

00 39 28Ul ol A BET
HolalE duC99d At A28l A AF

ZZolax

4Bk 13, 15, 17, 19%2 2Asd 7el=
3 Fgabdell wskdh, 71EE dguls el

Ared ol 79 gegd5A35CH 65% RH., 40T
<} 80% R.H.)oNA 8L+ AA-sieich ogkujel
AEE AR BARE Aol ARl S
-‘?—H"ﬂ‘i Ag AL 60g8 =4 AHsch

RO AR A|(Minolta, CR-200)2 L(black ~ white

1O
; W) alred(+) ~green(-) ; FME} 9 biyellow

(+)~blue(-) ; FNE}E St AL &
20 HAL CNS 2000 71718 A83}9lst pH, Y
FZe g Adde] B4 gujdE EAHRARE

S 199Dl wgkrh SFHE ‘43} J=(88d -
g2kede] v8)E %74](®7é% : 20, QEYE

; 80 20, ®¢ﬁ;50:50,@¥§ﬁ5;30:70
ORE 5 0 : 1002 A3t ol&e] dad s
o} 4875 ulg, AL, a b) I A 2303
(VIZ+ 8 @ A, m : BEke] S =
A3t

= gald el Ande] =3 EYY
735 Z}-‘é“‘ﬂ' A Auksle] €sbA5(Carbonization

index) 2 Agsiict. AA% At ﬂsﬂrﬂ
ZAsto] AihAdo] = ARS B

Sl Soll wE Agobse wlE, HEL), A
A% (a), FAED) 2 A 294FHCL A, B)9 W
e s”ili} ﬂt‘r gaAEsE Ades Agvts
¢ vE, LEE), EHs) 9 @3kd5(4, B
e ;‘o}xl—t— 7Agkolgint. AL (a)= FAFSTH
wojg|Zo] Mz Al Zgko|sick

A7) PAZ AdAGE E29F 2ok 7Ee
g3AE A9 BE A87bsdd vlE, LEE) ¥
b(EAE)E 159 Ao 4%, BepgEes 1
29) o) o] QAR FFY alHAE)E
gk ol Mg o (g B Age] uebyrt
gl A Ag B ES ©ASR shesiy A
83517 7R AS SRRV L+ CLE A
Aatelel, AAE gexlpe e w8yt AE
FE dopzln FFe] esbAF 2h(66.5)0] Hof
21 Z(48.0)5.c} ok

EFSALT| OIS
ZRel AgzAY GEASl g4 WAE

b |(AZ E3lA]G FaE 565, HlolElE
4800 sl AT MLAPE diZste Al
=i Rl B R = e e i s S
oflZzk 8l Alzzke ¥ 33 2ok g gt
A= vl ol Al A AstAlT
= Rz B -’Fiﬂakoﬂ/ﬂ e fo4
Qlg=giet, wolelFe 40T 80% R.H.z719]
E $R3bekn) 35C 65% RH. =79 & &
13%NAE G40l 1A=t FHFe &
7AZ kAR 7)7)} wolg|ERo wgkn 259}
57} SHE W) ol TUT AMA=Ze
%xﬂ}—q pHS} A4 wizbrt wlolelgsct @
= B0 5, 1993)9 LXstsirt.

1 o rir

K

;o 2 E\}' E O&L

T‘

- 150 -



2
o
ofy
ro,
b
8o
ofl
=)
1o
Ut
St
i
oZ,
A=

>

94 8 sletg Rt B

Table 1. Changes of the rate of usable leaf, chromatic characteristics and carbonization index in
accordance with degree of carbonization for flue-cured and burley leaf tobaccos.

Rate of e ch e Carbonization

Type Degree of leaf (%) Chromatic characteristics Index(C.L)
(grade) carbonization X
& UA : UL L a b AY B

0 : Normal 100 : 0 58.76 5.64 28.82 65.5 65.7
Flue- 1 : Slight 80 : 20 51.38 6.84 23.50 56.5 56.9
cured 2 : Medium 50 : 50 44.80 7.26 15.98 47.6 48.1
(B20) 3 : gevere 30:70  42.28 7.02 14.20 4.6 45.1

4 : Very Severe 0: 100 41.71 7.04 14.02 44.0 44.6

0 : Normal 100 : 0 50.64 8.01 19.41 54.2 54.8

1 : Slight 80 : 20 45.15 7.96 16.33 48.0 48.7
Burley X

2 : Medium 50 : 50 39.53 7.02 12.80 41.6 42.1
(B2T)

3 : Severe 30: 70 31.73 5.93 10.40 39.1 39.6

4 : Very Severe 0: 100 37.04 5.12 10.00 38.4 38.7

Y': UA : UL ; usable leaf : useless leaf.

: L ; black-white, a ; +(red) to —(green), b ; +(vellow) to -(blue).
P CLA) s VIT

P CLB) s VTt At B

Table 2. Correlation coefficients between carbonization indices and rate of usable leaf, chromatic
characteristics, and degree of carbonization for flue-cured and burley leaf tobaccos.

B Mg,y et
Flue-cured  CL(A” 0.932%+ 0.999++ ~0.890++ 0,998+ -0.941#
(B20) CLBY 0.932¢% 0.999++ -0.889x+ 0.998%+ -0.942++
Burley C.I(A) 0.944 0.999%+ 0.882+ 0,994+ -0.952
(B2T) C.LB) 0.948«+ 0.999%+ 0.888+ 0.995++ -0.956++

VCLA) s VITH R
2CLMB) : VIT+ &+ 8
%, #% 1 Significant at the 5% and 1% levels of probability, respectively.
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Table 3. The slight carbonizing times(Y) estimated by the logarithmic regression equation hetween
period of storage and carbonization index A(X) for flue-cured and burley leaf tobaccos were
stored for 8 months in the controlled-environment rooms(35°C 65% R.H. and 40°C 80% R.H.).

S.C.T.?
Type Storing ~ M.C.L." Logarithmic regression equation -
(grade) condition (%) (Correlation coefficient) Predicted  Observed
(M.AS.)Y

13 Y=129.267-30.583 InX#* (0.932#x) 5.9 5.1

257 15 Y=119.040-28.429 InX#x (0.951%x) 4.4 45

R.H. 65% 17 Y= 89.626-21.186 InX#* (0.950+x) 4.2 4.0

Fluecured 19 Y=120.188-29.168 InX*+ (0.952++) 2.5 2.1

(B20) 13 Y= 75.755-18.128 InX** (0.965++) 26 2.0

400 15 Y= 70.598-16.885 InX#+ (0.963+#) 2.5 1.7

R.H. 80% 17 Y= 72.375-17.647 InX#* (0.952++) 1.2 1.1

19 Y= 72.642-17.729 InXw* (0.948%) 11 L1

13 Y=324.022-80.617 InX=x (0.722%) 11.9 -

a5 15 Y=226.731-56.559 InX* (0.664) 7.8 8.0

R.H. 65% 17 Y=188.761-46.981 InX  (0.574) 6.9 6.5

B 19 Y=232.823-58.212 InX  (0.517) 75 75

urley

(B2T) 13 Y=204.243-50.714 InX#+ (0.826%%) 7.9 8.2

40T 15 Y=227.369-57.195 InX#+ (0.893#) 5.9 6.0

R.H. 80% 17 Y=159.638-39.903 InXs+ (0.833+*) 5.2 55

19 Y=156.163-39.163 InX=*+ (0.860%+) 47 5.0

" M.C.L. : Moisture content of leaf

? S.C.T. : Slight carbonizing time

¥ M.A.S. : Months after storage

* x¢ ! Significant at the 5% and 1% levels of probability, respectively.

Table 4. Correlation coefficients between carbonization index(C.I. : A), and chemical components for
flue-cured and burley leaf tobaccos were stored for 8 months in the controlled-environment
rooms{35C 65% R.H. and 40C 80% R.H.).

.. Total Total Carbon
Type(grade) pH Nicotine nitrogen(N) Sugar © C/N
Flue-cured(B20) : C.IL(A)  0.960#= 0.249= 0.161 0.908 -0.304#=  -0.171
Burley(B2T) : CL(A)  0.754%» 0.215 0.415%= - -0.025 ~0.498++

* *% . Sijgnificant at the 5% and 1% levels of probability, respectively.
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Fig. 1. Correlation between the predicted and the observed values of slight carbonizing times
(months after storage) by carbonization index(A) for flue-cured and burley leaf tobaccos.
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Fig. 2. Correlation between pH and carbonization index(A) for flue-cured and burley leaf tobaccos.
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Fig. 3. Correlation between the predicted and the observed values of slight carbonizing
times (months after storage) by pH for flue-cured and burley leaf tobaccos.
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