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Reflectance Characteristics of the Tobacco Leaves

HEEER" o L
H. K. Cho Y. Kwon S. H. Bang
Summary

Optical properties of the tobacco leaves were determined. Surface colors and reflectance characteris-

tics of the flue-cured variety and the Burley variety with thin and thick leaves were measured. Color

was measured by CIE colorimeter and reflectance was measured with a laboratory built reflectance me-

ter utilizing optical bandpass filters whose center wavelengths are from 400 to 700 nm at intervals of

50 nm. The resulting data indicated that the measured color and reflectance would be useful in inspec-

ting tobacco. However no single optical data could be used to successfully grade tobacco leaves.
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a. Pulsed xenon arc lamp

b. Baffle

¢. Diffuser plate

d. Optical-fiber for measuring sample

e. Optical-fiber cable for monitoring illumina-
tion

f. Sample

Figure 1. Optical system of colorimeter head
(CR-200, Minolta).
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. monitor

. personal computer

. printer

. data acquisition card

. low-voltage power supply
. high-voltage power supply
. operational amplifier

. photomultiplier tube
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. light source.

10. short pass filter

11. band pass filter

12. bifurcated fiber optics
13. light seal

14. sample

Figure 2. Schematic diagram of reflectance
measurement system.
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Figure 3. Test location in a tobacco leaf.
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Table 1. ANOVA Test of Flue-cured variety

Y X y
TH 7764  37.89"* 6.75"*
TH#*REP 2.57 0.99 0.90
GRADE 97.20"* 2.05 29.68*"
GRADE * TH 1.88 0.74 0.84
REP*GRADE  22.82** 5.28"" 0.33

where TH . Thickness
REP : Replication
GRADE : Grade
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Table 2. ANOVA Test of Burley variety

Y X y
TH 242.49"* 3224** 1667*"
TH#REP 1.73 110 252
GRADE 3521** 550 35.11%"
GRADE* TH 181 0.55 1.50

REP * GRADE 425* 1568** 18.63**

£ 1] Uehd vhe} Qo] FAFL Bapy
2% BE®Y), A= Y7t SELRANE §
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1, 2% 3% 3,45 d ] A& Zel7t flx, 5550l
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7k 12 1, 2,550 Zr4 e o2 et
utelr] FF3re Atole AR W 553
o ze) 7t Ht=A] EAFAE Be Fe 449
oo 2= TF A0 ¥ AE YT T

o

. Table 4. Duncan’s Multiple Range Test

—Burley variety—

Duncan Grouping

29 A SFYR ot F94L HoR Grade
A 92 gtk 2R VR HolHTke S ! x y
F29) Aot o 2A e folA $E2 ! A " A
9] Aol7t FEHHL LAY 5 UL 9 A A B
Table 3. Duncan’s Multiple Range Test 3 B B C
— Flue-cured variety— B B C
5 G - 4 B B C
Grade uncan Grouping B
Y X y 5 C B D
1 A A A
A A A 2) A% SFHe) JBBA B4
2 A A A ‘
A A 7b) A%
3 A A B PAZE TG E F sacl A HEo] A=}
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Table 5 a. Correlation analysis of Flue—cured
variety with thick leaf
Pearson Correlation Coefficients
Prob > | R | under Ho : Rho=0/N=5

Grade Y X y
Grade 1.00000 -0.95360 0.79903 -0.94678
0.0 0.0119* 0.1048  0.0146*
Y ~ 100000 -0.70087 0.99522
0.0 0.1873  0.0004**
X 1.00000 -0.64090
0.0 0.2439
y 1.00000
0.0

Table 5 b. Correlation analysis of Flue-cured
variety with thin leaf
Pearson Correlation Coefficients
Prob > | R | under Ho : Rho=0/N=5

Grade Y X y
Grade 1.00000 -0.45088 -0.72396 -0.89317
0.0 04460  0.1667  0.0412
Y 1.00000 -0.20311 0.68660
0.0 0.7432  0.2004
X 1.00000 0.56784
0.0 0.3180
y 1.00000
0.0

Table 6 a. Correlation analysis of Burley variety
' with thick leaf
Pearson Correlation Coefficients
Prob > | R | under Ho : Rho=0/N=5

Grade Y X y

Grade 1.00000 -0.97045 -0.91172 -0.96230
0.0 0.0061** 0.0311* 0.0087**

Y 100000  0.93759 0.96584

0.0 0.0185% 0.0075**

X 1.00000 0.98740

0.0 0.0017**

y 1.00000
0.0

W) " F

HgaE 39 T M Hx(Y), 4= F
B3 (y, 0% FEHE FREA A JER
o} B g FPNE F8F g E gy
AEAY 2k (45, A%, A ES SFH9
FBEAZ #A Jdebsch WA E: vrgdA
© I 6b oA B=ups} go] At Fgate] 4
FHA 7 2A Jegth HdEE agdeAe
M3ty gol 10% FAFTAA FdEAT A
= Aoz eyt

Table 6 b. Correlation analysis of Burley variety
with thin leaf
Pearson Correlation Coefficients
Prob > | R | under Ho : Rho=0/N=5

Grade Y b q y
Grade 1.00000 -0.80837 0.41472 -0.79478
0.0 0.0978 04875 0.1081
Y 1.00000 -0.79732 051229
0.0 0.1061 0.3775
X 1.00000 0.06480
0.0 0.9176
y 1.00000
0.0

Aol &AW E ups} Fo] Z+ FFEE Aole
AARE Z4zhe] FEAN BEst Yxert TF
& ARsted T8¢ 482 31 35S ¥Y
g & At

3) CIE 43 %

29 4904 6 AFHE 4T 5 (chromaticity
diagram)ol ¥4I Zolt}, CIE XA &
H EFEA ABHAF M2 g g
EAE BAsSE A3z FEHE & gl
7397t 4%} (Hunt, 1987). F & 39 x5 3
AR FdHA Z71E JER L, yFE& 5
A3 E-& Vel o] AFA 9 FAH- (% y=0.
33333) oA FZEAZS vlolHE FAHeg A
A3l spectrum locus$} Tt FL A g9
Ao gk F BFE Vepdch B A8 A3 o
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Figure 4. Chromaticity coordinates of the toba-

cco leaves.
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Figure 5. Chromaticity coordinates of the flue-
cured tobacco.
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Figure 6. Chromaticity coordinates of the Bur-
ley tobacco.
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Figure 7. Spectral curve of tungsten-halogen

lamp.
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Figure 8. Reflectance curves of the flue-cured
tobacco.
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Figure 9. Reflectance curves of the Burley to-
bacco.
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