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Norihiro ITo and Toshiro TERADA
Studies on the Some Physical Properties
of Processing Tomato Fruit.

On the Color Tone of Tomato Fruits.
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Fig. 1. Outline on the equipment of
measuring the color tone.
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Fig. 2. Hunter chromaticity scale system.
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Fig. 3. Example of indication in Hunter
chromaticity scale system.
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Table 2. Correlation coefficients of every two
Hunter values and their regression
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WEE, TOEFORENT LRERTY 3.
Variety La Lb ab
Table 1. The value of colorimetry H-1409 _0.92;** 0'71;** _0.49;
(Three ingredient value) a=- Lozl | b=0.281L | b=-017%
L b 3;** .*** ;**
. — | = _a — —0.952 0.949 —0.858
Variety X s X s X s KG-127 a=-1,55L | b=0.419L b=-0.232a
+71.748 +2.304 +21.126
fr| 28.0 1.87 | 21.2 4.35 | 12.6 1.85 T = =
r | 306 1.42 | 232 28 15.3 1.13 TE-30 az—gﬁlm b=00385121L b;2b7%1a
H-1409 | sr | 34.7 2.79 | 18.2 1.69 | 18.5 2.04 +74.632 +5.456 +23.011
d | 4.3 43 | 11.0 56 | 22.8 25 Super R an o 052
meg| 55.0 5.13 |- 6.7 4.26 | 20.2 2.56 uper Joma | 0.8, b0 25L b0 e
+57.15 +6.661 +20.055

fr | 28.2 1.26 | 24.8 3.12 13.2  1.84
r 3.2 1.3 26.8 2.6 15.6  1.05
KG-127 sr | 32.1 243 | 23.3 3.9 159 1.82
d 39.8  3.29 9.9 6.36 20,2 1.1
m.g| 51.9 2.02 |-10.0 1.74 23.4 1.33

fr | 27.8 1.02 | 29.5 3.76 13.3 111
r 3.2 2.1 33.1 1.9 15.3 1.1
TE-30 sr | 36.2 2.7 25.4  4.39 19.5 1.9
d 4.1 3.27 7.4 6.62 26.1  1.52
m.g| 56.4 4.02 |-~9.9 1.66 | 22.0 2.62

fr| 242 1.00 | 22.0 3.25 | 10.7 0.7
Super | T | 305 245 | 204 516 | 156 1.93
Roma | sr | 36.4 242 | 20.3 243 | 19.0 2.08
VF. 1 g | 485 353 | 2.3 5.7 | 249 218
mgl 58.1 1.23 |—81 094 | 18.8 1.73

f. r. : full-ripeness stage. r : ripeness stage.

s. r. : semi-ripeness stage. d : degreening stage.
m. g : mature-green stage.

X : mean s : standard deviation.
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Fig. 4. Hunter a/b, Lb/a ratio as a function
of picking stage.
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Table 3. Three attributes of colors computed
from the value of colorimetry.

Variety — f.r T s. T d m g
L 28.2 30.6 34.7 43.3 55.0

H-1409 b/a 0.6 0.67 1.02 3.61 -
vV a2+b? 24.7 27.84 25.78 26.2  17.67

L 28.2 31.2 321 39.8 51.9

KG-127 b/a 0.53 0.58 0.7 3.45 —
VaZ+b? 31.69 31.01 28.35 23.09 25.51

L 27.8 3.2 36.2 48.1 56.4

TE-30 b/a_ 045 0.46 0.8 5.82 -
v aZ+b? 32.37 35.85 32.26 27.77 24.13

Super L 24.2  30.5 36.4 48.5 58.1
Roma b/a 0.49 0.54 0.9 2.01 —

VoF. 25| 24.44 3329 27.96 2551 20.49

L : Lightness b/a : Hue +/aZ+bZ : Saturation
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Fig. 6. Coefficient of correlation and regression line between maturity index, and Hunter a/b ratio.
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Table 5. Relationships of Hunter value of the
fruits sorted on the basis of color
indicator of standard to varieties.

Table 6. Relationship of Hunter value of the
fruits sorted on the basis of the color
indicator of standard to observer.

observer L a b
sex age | X s cv |X s cv | X s cv
+ 34 |32.30.942.92(30.44.15 13.61| 16.3 1.03 6.31
'y 47 | 32.3 2.09 6.48 | 31.4 3.56 11.34| 16.4 1.14 6.97
+ 30 |31.40.892.85|30.8 3.7 12.01] 16.4 0.79 4.82
£ 27 |32.31.78 5.51 | 30.7 3.68 11.99| 16.7 0.95 5.72
<t 37 |31.41.695.38|31.33.4411.0 | 16.3 1.33 8.15

Color indicator of standard L : 34.1, a : 31.8, b : 17.5
X : mean, s : standard deviation c. v : coefficient of
variation

BEMcA B & AT70/24, Kagme 70 ONB S BN
5 5.82, 5.64 LWV RABWEERZRLUIZEDOD, T
DDEEITH - Tl 2.81~4.81 Th-12.

LD EEZMHEBICE > TXDOEEO&BFAREOIZHIC
WL RABEIC NI DERELUIZEDEEL S,

BRIENCBELALE, LIC2~3DENONBS
B BRL, EEAIAROBIHE R —HT3REERE
Mtz BEDbLUI.

BEDHIFIC X 2HANTBNTIE 1 ADBRIESZOD
AWIRHIEORERS 2 -8B L, fOBHIEORBTAR
HIEDHERI EDORE—HTI20DMETH 5. Lrl
SEIDEEH b ZBAE L $ICTDOEE, BEREDT
»HY, BEAZORIRHFEHEREBEL—HT 3 L2R
Uiz, T72bb i s 3icis ) 2 AORIRHIE
DD S 2BWRT 2 ER 251z,
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Table 7. Differences between Hunter value of
color indicator of standard and those
of sorted fruits.

L a b

Variety — — —

X s cv X s Cv X s cv
Super Roma | 31 8 1.82 5.72 | 31.2 1.68 5.38 | 16.0 1.16 7.28
AT 70/24 33.9 1.22 3.59 | 37.6 1.42 3.78 | 17.9 0.64 3.6
ES-58 31.30.943.0 | 28.8 1.5 5.21|16.30.6 3.67
TE-30 32.21.4 4.36 |31.92.14 6.72 | 16.1 0.47 2.95
H-1409 32.30.75 2.31 | 29.6 2.59 8.76 | 17.0 0.52 3.08
Chico 31.9 1.87 5.86 | 20.0 1.97 6.78 | 16.1 1.13 7.02
Kagome-70 | 30.1 0.47 1.58 | 28.3 1.12 3.96 | 15.6 0.36 2.31

color indicator of standard L : 34.1, a : 31.8, b : 17.5
X : mean, s : standard deviation, c. v : coefficient of

variation

Variety AL Aa Ab AE
Super Roma | 53 06 -15 2.81
AT 70/24 —-0.2 5.8 0.4 5.82
ES-58 -2.8 -3.0 —-1.2 4.28
TE-30 -1.9 0.1 —-1.4 2.36
H-1409 -1.8 —-2.2 —-0.5 2.89
Chico -2.2 —-2.8 —-1.4 3.83
Kagome-70 -4.0 -3.5 -1.9 5.64

Observer

ry 34 -1.8 —1.4 -1.2 2.58

Y 47 -1.8 —0.4 -1.1 2.15

Iy 30 2.7 -1.0 -1.1 3.08

2 27 —-1.8 -1.1 —-0.8 2.26

) 37 -2.7 -0.5 -1.2 3.0

o Color indicator of Standard
L:34.1, a: 318, b:17.5

o AE={(A2)?+(Ab)2+ (ALY}
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Summary

The present study was carried out in order to investigate the applicability of Hunter
chromaticity scale system in measuring the color tone of some kinds of processing
tomatoes ; that is, physically mesured chromaticity values were analyzed and the
relationships of the values to visual surface color were investigated.

The results were as follows ;

I. In view of the relationships of measured Hunter values to the degree of fruit matu-
ration, ‘L’ value (brightness) and ‘b’ value (yellow) decreased and ‘‘a’ value (red)
increased as the fruit grew and matured.

2. The correlation between each pair of the values mentioned above was high.

3. The computed Hunter a/b ratio increased and Lb/a ratio decreased with the prog-
ression of fruit maturation.

4. From the color-psychological point of view, both lightness (L value) and hue (b/a
ratio) decreased and saturation (1/a®+b® value) increased with the progression of
fruit maturation, but the fruits at full-ripeness stage were not in maximum saturation
(1/at+b? value) because of over-ripeness, in this experiment.

5. The correlation coefficient between the degrees of maturity (maturity index) judged
visually and by Hunter a/b ratio was significant difference at the 0.1% level, and a
linear correlation was recognized.

6. Among varieties tested and among observers, there were no large differences in
Hunter values (L, a, b) of the fruits sorted under the conditions that the color tones
by visual sense consisted with that of the color indicator of standards.

7. The value of color difference, AE, between measured and computed values of the
color indicator of standards and that of each sorted fruit was found to be low, 2 to
3 in N B S unit, by every observer.

Above results show that the chromatic value measured in Hunter chromaticity scale
system has a high correlation with visual surface color and is valuable and practical.




