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Color Development of Whole Red Peppers During Drying

Myoung Ho Kim

Department of Agricultural Machinery Engineering, Chonbuk National University

Abstract

As a fundamental study on the drying-induced color development in whole red peppers, changes in the mois-
ture and external colors were measured during hot-air drying and sun-drying of whole red peppers. Peppers
showed three distinct drying stages in terms of the slope of drying curve. During both hot-air drying and sun-
drying, lightness L* gradually decreased while hue-angle h,, and chroma C%, after a short induction period, di-
minished fast in magnitude, then decreased slowly. The drying stages during which moisture content and the
h,, and C*, experienced a great change matched almost identically to each other, implying a correlation
between the color development and the moisture change during drying. Magnitude changes in L*, h,, and
C% of whole red peppers during hot-air drying and sun-drying were 4.3, 3.2°, 13.6 and 3.0, 0.7°, 8.6, respec-
tively, indicating a less deterioration in lightnesss, hue, and saturation with sun-drying. Based on comparison
between the magnitudes of Ah,, and ACY, the apparent color deterioration during hot-air drying appeared to
mainly come from the decrease in saturation rather than in hue. AE} between hot-air dried and sun-dried
pepper was 6.1, showing the existing color difference was quite detectible to the naked eyes.
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Fig. 1. Recommended hot-air drying schedule for whole
red peppers.
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Table 1. Basic properties of peppers used in the study”

28 A 13 A 33 (1997)

Initial Color

Length (cm) Max. Dia. {(cm) Weight (g) Moisture (%, w.b.)
Hot-air drying Sun drying
L*=34.1 (1.5) L*=34.3 (1.8)
11.7 (0.9) 1.9 (0.2) 13.4 (2.2) 853 a*=34.2 (3.2) a*=34.8 (3.2)
b*=13.8 (2.0) b*=14.4 (2.1)

"Numbers in the parentheses are standard deviations
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Flg 2. Drying curves for whole red peppers (hot-air
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Table 2. Changes in L*, a*, b* values of whole red
pepper during hot-air drying”
4 hr 8 hr 12 hr 16 hr

L* 355 (0.8) 334 (1.7) 327 (16) 306 (L5)
a* 350 (L1) 311 (20) 27.3 (1.9) 246 (2.3)
b* 180 (1.0) 152 (13) 120 (1.5) 9.4 (1.7)

20 hr 24 hr 28 hr 32 hr

L* 299 (0.6) 29.6 (1.7) 29.1 (0.9) 29.8 (1.5)
a* 220 (23) 228 (18) 215 (2.6) 221 (1.2)
bt 74 (L1) 7.6 (10) 7.2 23) 75 (0.8)

"Numbers in the parentheses are standard deviations.
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Fig. 3. Color changes in whole red peppers during hot-
air drying.
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Fig. 4. Air temperature variations in inside and out-
side of greenhouse during sun-drying.
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Fig. 5. Drying curves for whole red peppers (sun-dry-
ing).

Table 3. Changes in L*, a*, b* values of whole red pepper during sun-drying"

9/7 9/8 9/10 9/11
1 p.m. 5 p.m. 1 pm. S p.m. 1 p.m. 5 p.m. 1 p.m. 5 pm.
L* 341 (1.6) 348 (0.7) 354 (1.0) 356 (1.0) 350 (09) 343 (04) 349 (14) 337 (1.6)
a* 353 3.0y 350 (1.7) 342 (13) 354 (09 329 (04) 315 (5 320 (L5 319 (1.5
b* 163 (2.1) 164 (1.7) 164 (1.5) 172 (0.7) 157 (03) 151 (1.3) 158 (1.0) 153 (1.2)
9/12 9/13 9/14 9/15
1 pm. 5 p.m. 1 p.m. 5 p.m. 1 p.m. S pm. 1 pm. 5 pm.
L* 344 (1.0) 340 (1.1) 322 (0.9) 317 (1.5) 304 (1.5 2 2 313 (1.4)
a* 304 (1.2) 292 (14) 287 (23) 28117 248 (2.8) 2 2 27.0 (1.8)
b* 143 (1.2) 132 (1.7) 127 (19 120 (1.7) 9.4 (1.8) 2 2 10.8 (1.3)

YNumbers in the parentheses are standard deviations. *Missing values.
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Fig. 6. Color changes in whole red peppers during sun-
drying
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