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Abstract

The tools and techniques for measuring the spectral distribution of light emitted by, transmitted

by, or reflected from food surfaces are described for determining the extent to which original

natural color is preserved in processing and subsequent storage of foods. Color differences may

be evaluated indirectly in terms of some physical characteristic of the sample or extracted

fraction thereof that is largely responsible for the color characteristics.

For evaluation more directly in terms of what the observer actually seen, color differences are

measured by reflectance spectrophotometry and photoelectric colorimetry and expressed as differ-

ences in psychophysical indexes such as luminous reflectance and chromaticity.

The standard

system, against which other systems could be compared, is the one recommended by the Interna-

tional Committee on Illumination and which is based on the “standard observer”, which is a simu-

lated standard eye, consisting of three primary color filters Z, with X being essentially amber in

color, Y, green and Z, blue.

Any spectrophotometric curve of reflectance obtained from the

surface of an object can be integrated in terms of X, Y and Z. Psychophysical notation may be

converted by standard methods to the colorimetrically more descriptive terms of Munsell hue,

value and chroma.
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Fig. 1. Varietal differences in raspberries
as indicated by transmittance of
centrifuged juices.

A: Newburg B: Tahoma
C: Cuthbert D: Willamette
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Fig. 2. Color changes indicated by reflect-
ance spectrophotometry.
A: Yellow Sweet Corn (Whole Grain)
B: More Mature Corn
C: Normally Processed
D: Heat-Damaged Tomato Paste
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Fig. 3. Surface reflectance of lemons from

five different color grades.
A: Tree Ripe B: Yellow
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Fig. 4. Variation in reflectance of frozen
peaches with time after thawing.

A: Immediately after thawing
B: After 90 minutes

C: After 180 minutes

D: After 270 minutes
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Table 1. The products of roasted peznut for

X, Y, Z integrated at all wave length
bands by variation of heating

condition
Hoaine x vz
At 100°C

0 hr. 48.0 48.5 37.4

6 44.9 45.1 34.4
12 41.4 40.6 29.3
18 39.0 37.9 24.5
24 35.8 35.7 22.1

At 130°C
15 min. 40.8 41.5 28.8
30 40.1 40.3 25.9
45 35.2 34.2 18.0
60 31.7 30.2 14.5
90 30.4 28.7 13.4
At§160°C

10 min. 38.2 37.9 22.7
20 32.5 31.1 15.4
30 31.4 29.8 o 14.4-
40 15.6 13.9 6.3
50 12.0 10.7 5.3
60 11.0 9.7 4.9
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Fig. 5. Changes in the chromaticity during
thermal process of peanut at 100°C,

130°C and 150°C.
A: 100°C (O 130°C

X: 160°C
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Table 2. Color variations in certain dehydrated
foods with variation of particle size

Product  Mesh size Y x y
Underground 0.316 0.358 0.381
10—18 0.380 0.357 0.378
Cabbage 24—35 0.396 0.356 0.377
60—80 0.440 0.351 0.375
100—120 0.500 0.347 0.370
Underground 0.170 0.380 0.352
Carrots 10—18 0.173 0.413 0.361
(diced) 24—-35 0.252  0.416 0.373
60—80 0.321 0.436 0.395
100—120 0.397 0.423 0.396
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Table 3. Effect of particle size on apparent color difference between dissimilar samples of
dehydrated potatoes

Munsell Notation
Hue  Value/Chroma

Sample Y x y nm P.%

Particle size, 1 to 2 mm.

a 0.563 0.374 0. 386 576.4 35.3 3.8Y 7.84/4.6
0.470 0.393 0. 386 580.0 41.0 0.4Y 7.26/5.2
c 0. 340 0.376 0. 369 580.0 31.8 9.8YR 6.33/3.6
Particle size, 0.5 to 1 mm.
a 0.605 0. 369 0. 383 575.9 33.9 4.1Y 8.08/4.3
0.524 0. 385 0. 384 579.0 38.1 1.4Y 7.61/5.0
[ 0.390 0.371 0. 368 579.8 30.2 0.4Y 6.71/3.5
Particle size, 0.25 to 0.5 mm.
a 0.699 0. 356 0. 369 575.7 26.2 4.2Y 8.58/3.4
0.628 0. 368 0.373 577.8 30.4 1.9Y 8.21/4.0
[ 0.494 0.361 0.363 578.7 26.0 1.3Y 7.42/3.2
Particle size, 0.125 to 0.25 mm.
a 0.791 0.336 0.344 576.3 14.4 2.5Y 0.03/1.8
b 0.716 0.345 0. 353 570.4 19.2 2.6Y 8.66/2.3
c 0.548 0.348 0.348 570.6 16.8 2.1Y 7.75/3.0

Table 4. Ceolor changes in peas as a function of delay before cooking

]b?eaf}éiehglo%king Y x y nm » % H\l}\gunse{} aﬁ?}%ﬁima
1 0.254 0. 360 0. 442 565.1 47.2 5.1GY 5.58/5.6
2 0.270 0. 366 0.437 567.7 47.6 3.8GY 5.73/5.4
3 0.292 0.367 0.438 567.8 48.0 3.7GY 5.93/5.6
4 0.296 0.365 0.436 567.6 47.0 3.8GY 5.96/5.6
7 0.319 0.368 0.428 569.0 45.8 2.8GY 6.15/5.2

Table 5. Effects of storage temperature on color of dehydrated carrots

Yellowness(A—B)/G Luminous Reflectance G, %

a b a b
Original sample 1.33 1.27 16.7 17.8
Stored 3 months in air at 30°F 1.34 1.29 17.3 17.8
Stored 3 months in air 1.31 1.30 17.2 16.4
Stored 3 months in air at 70°F 1.26 1.41 18.4 13.6
Stored 3 months in air at 100°F 1.20 1.43 20.8 4.2
a. Treated with starch b. Treated with ascorbic acid
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