@VF%(E&EW% 15%) 124~138(1988)

Aol REFEHEC MEHN ¥ BEL
$%ﬁ-t . gnaﬂ&tt . %;‘ LR ) . ;§¥§E#ll*‘
Problems and Prospects of Tobacco Quality Evaluation

Seung Chul Lee*, Myung Hyun Ryu**, Chul Soo Han*** and Yu Son Ban****

ABSTRACT

This paper comprised a review of published literature dealing with the evaluation of tobacco quality and
usability. Evaluation of tobacco quality and usability seems to be difficult not only due to our inability to
define them in simple and easily measurable term but also due to their relations to the profitability of
tobacco companies and safety of comsumers,

Chemical constituents and smoking taste and aroma of the tobacco represent the underlying basis for
tobacco quality | however, tobacco is still purchased upon its physical appearance, Grade and value
system is very convenient for evaluating the tobacco quality, if the system is based on the triangular
relationship of physical appearance, chemical and smoking properties of tobacco, and also based on
intrinsic quality of the tobacco independent of external influences.

Grade and value system for tobacco in Korea is thought to be influenced by external factors hesides
intrinsic quality. Therefore, we have to concern new systems that could be supplement to, or replacement

for currently available grade and value system.

#F HRRgdAe 1 Fkob del &R & B
o R Y £EAF = “HEdie B
EER" R EENS @AE &EGE” F A
B e WEY Bge® RWEs Al & FmEel4 il REMEY LBl % 5\
ol FTATREsA slodcl HBEER < WK #Hsld = Eehel o} gl
Z Aol 3, FRid= BRI d& Aolo, Fffiol REM L ol £ B8 HRGIA A
€ 2o RE il RERY BEFs EAE  BEESG BHE2 s e a8y g2y &
ZHolch =l RHEC W HARe ZA d9 £E B BMste 4 ¢ AiEEfs EHY T 98 2
3 ) BEHEHE Ve 5 o EEENY & ozl HH BB BHSo HWAMSZ M)
Hol A& B stelebs HA L=y 7] Aol REFEE 94 & AWt sk AL
EEhES FUd FER ot U £ESH %S v HR%sr EEste 713 & MEE ol

"

* ot AR HHEIREEYS (Korea Ginseng & Tob. Res. Insti., Suwon Agronomy Expt. Sta.. Suwon
440600, Korea)
R NZETIHTENT KBDEREEY) (Korea Ginseng & Tob. Res, Insti., Taegu Expt. Sta., Habin 711-820.
Korea)
s A BEAETIRITERT B iR E53S (Korea Ginseng & Tob. Res. Insti,, Chonju Expt. Sta., Iso 565-850, Korea)
REE AR A EERVIHICRT Park %4 (Korea Ginseng & Tob. Res. Insti., Umsong Expt. Sta., Umsong 369-800,
Korea)

- 124-



970 Que RES A% BB <
et & MBSl ME Mooz R REV AH
BEY WRAE BEol 9% odd Ash

ZH 52 LRE Mt Ybile REY  AY
g - FEFE Hol Wstod 4™ ww o TLT
BES Q8 45 gdod olulsl fel %3]
Aok ¢ Aalalol dste] EmEDF Lok

1. &Ee E®:

Akehurst 3+ Y=belel &HEE WEES s
+ &EolAt BEY)L F o fiige]l @ob Bigo] o
2 dE &He) dotn sl Auc MEMGE B
o} FifiEol gt A/t o WYE BWHRE /&Sl
Aotz shgloh =& o FAKS wEsste f
ERBe ¥ 4 sle ok BRE €53+ 08
ol & AHo Bk Fhsol o HE= FE
iEiike] BABIY Zo2 WS MKk b Bk DU
BiEst 22 Zlo] agAcy kot

Tso?®? £ REL A% 8B5R - wife] wje} #sl=
el BEY stge s, REL o7 BA - #
el QlelA] HEg WaEY mEiFd aEY LAY
ol #H e ZF@% vetdoz RES dFAY ==
FiFo 2 2 doba sl ol Campbell®E &
H =t ﬂfﬁ{é@l?f.} AZEe dul¥ol #HY £+ A=
Zoluh By of wpetAsicla std el Weybrews®
E HEST AN 28E #Frd Q2 XHB
kel 4o iy FAKE RHE/EBI ol
FAEM] BkE 4y AR @it =%
It fAES RE/BATEAK e #Biside
o, {LBHESL ER HEWY NEHEE HESEY
R MR EED BRQeR o3 FAD
ol Yo REL FBFEHA FEEolA Yojvoks}
o, WEEL BEY JEEAY Emel  BR%RE
of Foll AFike] FEs+ EEY ERolAa sd
o}

Tso & Gori?® & FiA#ES HHE7 glol #£H
2 4 d+ REE Jeide BEHd EEeze
SES BGREY, W% EEsE HEREY WA
MR Folsd, ML HFao2E HREY %2
=E A MR Tol BAmASR sy
wg 15 SgEe]l RE R vieAy FEr H
kol &Y o 2 EE%~ Flfol xou 2%
A £ o, fIE 4, odd LBRSEC] A F
AL £4 o34 a% < Y 7 e o W

So) wtgAslx) $e ERRHST EHsle FEH
o] Rirtel wpAAalx UL 4+ glon o« FIH
o] T~} Hedehy st

. &ER A% FE

Tso®™ & e HEM BN, WEN HHEs
o] RENMA ML Yo HaMdds %
n] m
isle A, %E‘fﬂs J-El-x— L2ty ez v
T ebx shgieh =S, 3& o] FE#el Bate K
W) HHEe dE EEY ddiE FAfEsked
T AAE Fdov B FREe —Rpes
WRR, BR. &M, IRtz oy dv &
R =t Foel H#Z ot stk

Dube & Green® ol o3l |2 ot o] FERT
A4 3875M2 Mool MESULH, ol F 1,135

e Akl R ER FH o U] Eel A

Table 2. Estimates of constituents present in
tobacco and smoke(8) .
Source Number
Tobacco Smoke 3875
Tobacco Leaf 2549
Smoke and Leaf 1135
Unique to Smoke 2740
Unique to Leaf 1414

Table 1. Classify the characteristics to judge flue—cured tobacco quality(27) .

Criteria Characteristics
Visible and detectable Size, uniformity, finish, foreign matter, damage, color,
criteria texture (grainy, soft), body (thickness, density),

odor, and flavor
Filling power, shatter resistance, equilibrium moisture

Physical criteria

maturity,

content, strip yield, combustability, and stalk positions

Chemical criteria

Nicotine, sugar, petroleum ether extracts, mineral components,

alkalinity of water-soluble ash, total N, protein N, a -amino N,
starch, nonvolatile acids, and total volatile bases
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Table 3. Literature references(1936-1979) concerning the relationship between tobacco components and

quality (17) .

Direct

Relationship

inverse Inconclusive

Acids

Total organic
Non-volatile carboxylic
Volatile organic
Non-volatile organic
Aromatic
Water—soluble

Fatty acids i
Alkaloids
Nicotine
Nornicotine
Carbohydrates
Sugars
Solubles *
Structural

Cellulose

Pecting *
Methyl alcohol
Starches

Carbonyl compounds

%

Non-volatile i
Volatiie

Aldehydes b
Ketones ki

Ether/petroleum ether extracts
Essential oils i
Inorganics/inorganic salts

Chlorides

Alagnesium salts

Calcium salts

Potassium i
Potassium chloride

Potassium salts *
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. e
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Direct

Relationship

inverse Inconclusive

Iron

Iron : manganese
Phosphorus
Nitrogenous compounds
Total N *
Protein N
Insoluble N
Amino N *
Soluble N
Phenols/polyphenols
Chlorgenic acid
Rutin

Lignin

Proteins

Soluble *
Amino acids

Volatile bases L
Ammonia b
Volatile oils s
Waxes/lioids/terpenes e
Resins

Esters of phytosterol
Esters of solanesol
Phytosterol

Solanesol
Duvatrienediol
Paraffin hydrocarbons
Soluble hydrocarbons *

xR
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EE

reEsEEE
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LR TS
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133

*x

&

X3
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%

Exs

xx

* . cited number of literature in original table.
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Table 4. Classification of quality

indices with

reference to tobacco or smoke composi-

tion(17) .
Classification derived from
Index tobacco smoke
constituents composition
Ahmad X
Aksu & Enercan Turkish
Araiba X
Bodnar & Votiszky X
Bruckner X
Chakraborty &
Kameswara %
Dezelic X
Fujiwara & Kurosawa X
Gopalakrishna Burley
Harlan & Moseley X
Jeney & Nemeth X
Kovalenko Flue-cured
Mokhnachev et al. X
Molinari & Kuhn %
Muramatsu et al. X
Murty ®
Obi Flue—cured Flue-cured
Japanese, Burley
Pyriki X
Reiser X
Rodriguez Cuban
Sanaullah Oriental
Sabir X
Shmuk Flue-cured
Trifu X
e ez 4zl
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Fig. 1. (33)
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1) If only chemical constituents are considered :

Yeein g

usability index:%

2) If chemical, physical and botanical characteris-
tics are considered :

A C+D
usability index 'E =

Where

A =nitrate+ K+ total ash+cellulose,

B=nicotine+ TVB+a -amino N  +starch+poly-

phenols+ PEE +lipid  residues+ waxes+ phytos-
terols + fatty acids,

C=filling value+combustibility,

D=stem/lamina ratio,

E=thickness.
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3. &H= FAKel BRE

Table 5. Effects of cultural

managements on

Weybrew® & FiMtkolet, 713 4 Mol 713 usability (33) .
2o mEYoE Ul L Unhill €% A1, Assessment Highest Lowest
R$2 gtol 4 U gEuE o & zkge A L od ke/ha 4077 1900
i Grade Index 32.9 3.7
°] %@9‘] %}.%“H étﬁo“ 210‘]“] EEE EESP-T’- 9l CO_ A Usability‘ % 61.4 0
£ d¥oleln slgeh 2= #EHRAAA 9L & Co. B Usability, % 100 0
591 o] ZHEI YME MHE KA MAY Co. C Usability, % 50.9 ¢
v M Q, r
*oma 4 o0 BeG g B T NOTE Ln
SHhiEs 30+ 1 MRz syt Reducing Sugar, % 26.8 2.5
R6L =M KEM Y9 S&K7 FREBTS Sug/Nic 11.0 0.5
BAEE fABY RS Jebd ol el ¥ Hfol ¢
Table 6. Auction bid averages for the week ending and season through Thursday Oct. 4, 1984 and
support prices per hundred pounds by U.S. grades(30).
U. s. ADV. U. S, ADV. U. § ADV .
GRADE WK. SN. SUP. GRADE WK. SN. SUP. GRADE WK. SN, SuUP.
AL $- 8- 220 BeG $- 8- 142 X3V $- 8180 179
AlF - - 220 BsGR - - 143 X4V - 173 170
BiL - - 211 B4GK 173 177 155 X3S - 171 168
B2L - - 207 BsGK 170 171 151 X4S - 166 160
BaL - 205 204 B6GK - 164 142 X4KIL, - 163 156
B4L - 203 200 B5GG - 150 126 X4KF 157 168 156
BsL 191 193 191 H3L - - 207 X4KV 163 165 153
B6L - - 185 H4L - - 204 X3KM 174 175 168
BIF - - 211 H5L - - 196 X4KM 167 170 161
B2F - - 207 H6L - - 191 X4GK - 163 151
B3F - 204 204 H3F - - 217 X4G - 161 152
B4F 201 203 200 H4F - 167 204 X5G - 158 150
B5F 194 198 191 Hs5F - 195 196 P2L - 158 151
B6F - - 185 He6F - - 191 (P2L) - 152 136
B1FR - - 209 H4FR - 200 P3L - 153 145
B2FR - - 205 H5FR - - 192 (P3L) - - 130
B3FR - - 202 HeFR - - 185 P4L - 146 132
B4FR - - 199 H4K 193 198 189 (P4L) - 146 119
B5FR - 205 190 Hs5K - 195 183 PsL - 134 [¢]
B6FR - - 183 HgK 184 187 175 (PsL) - - Q
B5R - - 163 CiL - - 213 P2F - 161 151
B3K 198 198 193 C2L - - 210 (P2F) - - 136
B4K 189 193 185 C3L - - 207 P3F - 156 145
B5K 18 188 180 C4L - 204 204 (P3F) - - 130
B6K 182 180 172 CsL - 195 194 P4F 132 149 132
B3KR 194 195 191 C4LL - - 175 (P4F) - 142 119
B4KR 188 190 184 Cs5LP - 159 153 P5F 116 135 0
BsKR 188 187 176 CIF - - 213 (P5F) - - 0
B3v 191 193 190 C2F - - 210 P4G - 141 120
B4V 186 189 183 C3F ~ - 207 (P4G) - - 108
B5V - 184 174 C4F - 204 204 Ps5G - 128 0
B3S 182 185 180 CsF 193 197 194 (PsG) - - 0
B4S - 183 175 C5FP - 161 153 M4F - - 162
B5S - 173 171 C4KR 188 193 189 Ms5F - - 158
B3KL 179 181 175 C4V - 188 187 M4KR - - 159
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uU. s. ADV, U, S, ADV. U. S ADV,
GRADE WK. SN. SUP. GRADE WK. SN. SUP. GRADE WK. SN. SUP,
B4KL 177 179 171 C4S - 185 184 M4KM - - 156
B5KL 172 175 165 C4KL 179 181 179 M5KM - - 145
B6KL - 168 155 C4KF 181 182 179 M4GK - - 149
B3KF 179 183 175 C3KM - 190 190 M5GK - - 140
B4KF 181 181 171 C4KM 185 186 184 NI1L - 129 0
B5KF 176 177 165 C4G - 172 167 (NIL) - - 0
B6KF 167 166 155 C4GK - 174 161  Ni1XL 141 145 0
B3KD - - 171 XiL - - 209 NIK 157 157 131
B4KD - - 166 X2L - 202 NIR - - 121
B5KD - 161 156 X3L - 193 194 NIGL - 133 0
B6KD - - 145 X4L - 175 173 - (NIGL) - - 0
B4KV 179 183 170 X5L - 164 157 NiGF - 145 121
B5KV 180 178 158  X4LL - - 155  NIKV - 156 120
B6KV 179 172 146 X1F - - 209 NIGR - - 115
B3KM 183 188 182 XoF - 193 202 N1GG B 132 112
B4KM 183 186 177 X3F 186 194 194 NIPO - 136 0
B5KM 181 184 171 X4F 175 180 173 (N1PO) - - 0
B6KM - 176 160 XsF 161 169 157 N1XO - 151 0
B4G - 176 165 X3KR - 187 179 N1BO 166 170 113
Bs5G - 173 154 X4KR - 178 171 N2 116 127 0
Table 7. Simple correlations, r, between pairs of quality assessments (NC 2326, Central Crops, 1980)
(34) .
. Grade Usability % % %
Yield  fndex "Co. A Co. B Co.C T.N  Ni R. S s
0. 0. 0. . ic. . Sug. /N
Yield 1.000 0.575 0.254 0.571 ~0.3560 —.574 0.619 0.614
Grade Index 1.000 0.374 0.553 0.530 —0.811 —}.786 0.812 0.774
Co. A Use 1.000 0.283 0.272 —.433 —).467 0.413 0.441
Co. B Use 1.000 0.294 —0.534 -0.561 0.532 0.568
Co. C Use 1.000 —0.442 —.494 0.399 0.404
% T. Nit 1.000 0.951 —0.935 ~0.937
% Nicotine 1.000 -0.887 ~0.936
% R. Sugar 1.000 (.956
S/N 1.000
L dehf A% wEHERKY) BED BR fY & Smoking and Health Report3V7} 1964 4ol

#7 & @EEel, 4 Yduiel N group oA+
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8 2 H5ez EX=HY ST ¢+ U K

el XEH ¥Fuct BEe] Fdodx e ez ¢
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o geel Ay HEE v £
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Table 8. Selected leaf characteristics in relation to smoke quality and usability (28) .

Quality* Usability Major association{within a variety)

Botanical :

Trichome no. -+ - Stalk position, maturity

Stern/lamina ratio - - Leaf shape, stalk position

Physical :

Thickness - - Stalk position, culture

Filling value + + Maturity, stalk position
Combustibility + - Fertilizer, stalk position

Chemical :

Nicotine + - Fertilization, stalk position, maturity
Total volatile bases(TVB) - - Fertilization, stalk position, maturity
Nitrate + + Fertilization, stalk position

a -amino N - = Maturity, curing

Total free amino acids - - Maturity, curing

QOther N-compounds - - Fertilization, stalk position

Sugars + - Maturity, curing

Starch - - Maturity, curing

Oxalic acid + ? Maturity, stalk position

Malic acid ? + Maturity, curing, stalk position
Citric acid ' - - Maturity, curing, stalk position
Succinic acid 9 4 Maturity, curing, stalk position

K + . Fertilizer, stalk position

Ash(total) + - Fertilizer, stalk position

Cell membrane substances - i Stalk position, maturity

Polyphenol + -~ Stalk position, maturity, curing
Petroleum ether extract - - Maturity, stalk position, curing
Lipid residue + - Maturity, stalk position, curing
Waxes + - Maturity, statk position, curing
Resins 5 - Maturity, stalk position, curing
Phytosterols - — Maturity, stalk position, curing
Fatty acids - - Maturity, curing

Carbonyls : — Maturity, curing
* Primarily from studies of bright tobacco, “-+" indicates desirable, and “—" indicates undesirable. Most

of these markers may be applicable to other totacco types,

g g27hA L R BEHKE ollel o) TPME #h4l7l= BE2 2 e glch

#wEsld on, polyphenol (b&%HWS &S B4
7l BEo2 = 9rt

Probability of experimental animals with tumor=
18.69 (constant)

+0.742%X % total phytosterols

—{.162 Xratio of wax in leaf/TPM in smoke
+0.0465% % petroleum ether extracts

—0.3788%x% waxes
+0.204 X % total polvphenols
R*=(,851.

Tso et al.® 8] whul] #EHK + dry particulate
matter (dry TPM) <} -7 Qe 45tR] B8
AN E olel 2} o] polyphenol L& 4 dry
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Dry TPM (mg/cig.)
=170.16504 {constant)
+17.62296 X total polyphenols(%)
—17.00096 x total phytosterols(mg/g)
+50.87225x pH value
— 5.22681 xsugar (%)

— 0.09503 X trichome {within 3 mm diamete’

+16.50523 x leaf thickness{mm)
+92.31470 x total nitrogen (%)
—55.31998 x potassium (%)

— 8.09804 x lipid residue (%)

- 0.18060 x oxalate (meq/g)
—81.77171 x malate (meq/g)

— 2.64672 % cellulose (%)
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Table 9. Relationship between grade index
proposed by Wernsman and Price and
Support price for flue—cured tobacco in
United States. (30, 32).

Support price

Grade Grade index
$/cwt Index
AlF 220 100 100
Ci1L 213 97 90
C2L 210 95 80
C3L 207 94 70
C4L 204 93 60
Cs5L 194 88 50
X4L 175 82 40
X5L 163 77 30
X4G 152 71 20
X5G 150 70 10

FR, K, KR¢l mature, unripe, immature %ol
Wl ¥ BEZ Hol Ak H1E ED, mature
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Table 11. Value per kg by classes for flue~cured and burley tobacco in Brazil 84/85(15).

Flue-cured tobacco

Burley tobacco

CLASSES
TO1
TO2
TO3

TR1
TR2
TR3

TL1
TL2
TL3

T2K
T3K

BO1
BO2
BO3

BR1
BR2
BR3

BL)
BL2
BL3

B2K
B3K

Cot
CO2

Cr§/KG
4, 440
3, 844
3,225

3,623
2,573
1,545

3,349
2,678
1, 493

1,984
1. 091

4,830
4,241
3,476

4,043
3,098
1,99

4.106
3,435
2,100

2,573
1, 260

4,631
4,073

CLASSES Cr$/KG
CO3 3,383
CL1 4,054
CL2 3,390
CL3 2,183
CR1 3,401
CR2 2,445
CR3 1, 605
C2K 2,018
C3K 1, 155
XO01 4,073
X02 3, 435
X03 2,719
XL1 3,570
XL2 3.015
XL3 1. 815
XR} 3.128
XR2 1. 868
XR3 1,185
X2K 1. 481
X3K 945

G2 1,995
G3 495
SC 461
ST 251

CLASSES

T2L
T2
TK

BIL
B1
B2L
B2
B3L
B3
BK

CiL
(6]
C2L
C2
C3L
C3
CK

X1L
X1
X2L
X2
XK

Cr§/KG
2,865
2,689
1,774

4,073
3,908
3, 600
3,424
3,120
2,648
2,299

4.335
4,170
3, 863
3. 686
3,383
2,951
2,561

3,810
3,645
3.296
3,075
2,036

870

431

Table 12. Value per kg by stalk position and color of leaf for flue—cured tobacco in Brazil 84/85(15).

Stalk Stalk
Color Cr8/kg Index Color Cr$/kg Index
position position
Cutter Lemon 3209 100 Lugs L 2800 100
Orange 4029 126 (6] 3409 122
Brown 2848 77 B 2060 74
K 1586 49 K 1213 43
Mean 2940 (100) Mean 2475 (100)
Leaf L 3214 100 Tips L 2170 100
O 4182 130 O 3836 177
B 3045 95 B 2580 119
K 1917 60 K 1538 71
Mean 3196 (109) Mean 2713 (110)

K : variegation
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Table 13, Value per kg by stalk position and color of leaf for burley tobacco in Brazil 84/85(15).

Stalk Stalk
Color Cr§/kg Index Color Cr§/kg Index
position position
Cutter Light 3860 100 Lugs L 3553 100
Dark 3602 93 D 3360 95
Black 2561 66 B 2036 57
Mean 3564 (100) Mean 3172 (1000
Leaf L 3597 100 Tips L 1849 100
D 3327 92 D 1774 96
B 2299 64 B 1380 75
Mean 3296 (92) Mean 2442 (in
Table 14. Minimum Standards for regional farm test plots-1976(18).
% Sol. % % %
% Nor. Tot, Sug. Tot. Insol . Alpha
Nic, Nic. Alk. % Nit . N. Amino N,
+15 4.58 13.8 2.93 1.14 .31
Average NC 2326 and NC 95 3.98 4.24 12.0 2.66 1.04 27
-15 3.18 10.2 2.39 .94 .22

* +15% for all characters except -20% for % Nicotine and % Alpha Amine Nitrogen, Total Nitrogen
and Insoluble Nitrogen are +10%. Nornicotine can be no greater than 8% of the Total Alkaloids.
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Table 15. Investigating characteristics related to tobacco quality and usability in flue—cured tobacco
variety evaluation of North Carolina State University (18).

Criteria Characteristics Remark
Visible and Index/Cwt Support price
detectable criteria Grade index Wernsman & Price(1975)
Color Lemon to Red, and other color
Quality of color index
Body Chaffy to Heavy body
Texture Open grain to slick, and other texture

Percent cured leaf usable

Desirability index
Variety potential

Nicotine, nor-nicotine,
total alkaloids, soluble
sugar, total nitrogen,

Chemical criteria

insoluble nitrogen, alpha
amino nitrogen, nitrogen/

nicotine and soluble sugar/

nicotine .,

Filling value
Equilibrium moisture
Acceptable and
unacceptable

Physical criteria

Smoke test
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