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The Relationship between the Storage Humidity and

the Sorption Rate of Red-Pepper Powder

Jae-Kun Chun and Chung-Sik Suh
Dept. of Food Technology, College of Agriculture, Seoul Nat’l University

Abstract

The sorption characteristics of red pepper powder were analyzed in respect to its
storing humidities and the types of powder product. The sorption rate of the
powder was affected by the humidity values under which it was stored. At low

relative humidity values below 70%

RH the sorption equilibrium was easily
attained, but at the higher humidity over 75% RH

the equilibrium state was not

reached even after a long period of storage. From the estimation of the sorption

rate at arbitrary humidity an empirical equation was obtained; In

—‘?%:n In()+

In ¢, where w is moisture content(%) absorbed, ¢ is time (hour) and #» and ¢ are

empirical constants which were determined from empirical data.

Particle sizes and drying methods of red pepper showed little effect on the

sorption behavior.
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Fig. 1. Time course change in moisture con-
tents of red pepper powder at various
relative humidities.
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Fig. 2. a. Sorption isotherm curve of red:

pepper powder for different drying-
methods(-.---- s sun —-—; hot air whole-
——; hot air, cut)
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. b. Sorption isotherm curve of red
pepper powder for different particle:
size(-----; —20+60mesh, —-—; —60-
-+100mesh, —; —100+140mesh)

Zeh, w4 Azdgel @& SERRHRS ML
#ffy3l Sigmoid Av) 24 RAzEAS Aol A
o gigeh ok mEIFE A& &4
e &Y Azygdd Het 2R} dE F
= l’ﬁE 3l EH&}TwH sﬂ'ﬂ 2454 dis
%74 234 ¢ u] gt
% Z0F9 Al
—5‘_—3&%*01 L AL

o FEH Z7

meozﬂs

R
_>il.',
o
)
tlo
%
r1r “H
(oA
v
Ry
—[%

AM
_\‘l_’
-



A Qe Adgn & 5 gk
3. x1m1?_u+ Eas=
ke SEERRHmES =
faikaee] ==s £ Ao
bty AR o gtk
o Aol ko] o)A
&% 4 gk
Ze v wky A7 Ade] AAEHE
A A 7k
Zpuk gotx ‘4
g F & Aol w84
| AdSzetdl A AAT o A2 E F
LEE A% A5 o 29 34 2 F

o2 do

N

oo

Rliag
R
K
QI
KHal 4
(RS
RHIL
O V—-¥

Sorptinn Rate, duw /i {210 %)

LR

L Ly v L
10 L Y B

Tl

The changes of sorption rate of red
pepper powder during storage (cut,
hot air dried, —100--140mesh)
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Fig. 4. Effect of drying method on the sor--

ption rate of red pepper powder (—
100-+140mesh, 75% R.H.)
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Table 1. Various data calculated by sorption rate equations of red pepper powders, and comp-
arisions of the calculated moisture contents with the measured ones.

Drying Particle Storage M.C.(9%) of red pepper powders after Correlation

method size humidity ”n ¢ 40 h 60 h 80h 120h 240 h 360 h coeff.(r)*
(mesh) (RH%)

whole —20+60 96 —0.8633 0.0904 21.4 25.1 27.6 31.0  36.5  39.6  0.9988
(19.3) (28.0) (25.1) (28.2) (34.6) (37.5)

whole —20+60 84 —1.34820.3295 19.1 21.3 22.6 24.2  26.4  27.4  0.9914

(16.5) (18.8) (19.6) (20.5) (23.4) (23.7)

whole —20+60 75 —1.6111 0.6213 16.1 17.7 18.6  19.7  20.8  21.3 = 0.782%

(13.9) (16.0) (16.1) (16.6) (16.8) (16.0)

whole —~604-100 96 —0.8132 0.0766 23.7 27.3  29.8  33.2  38.9  42.1  0.9963
(21.7) (25.1) (27.2) (30.7) (88.8) (41.6)

whole —604100 84 —1.1398 0.1776 22.0 24.4 26.0 28.0 31.0  32.5  0.9945
19.7) (21.6) (22.5) (23.7) (26.1) (26.3)

whole —60+100 75 —1.3884 0.3738 19.6 21.7 23.0 24.4  26.4  27.3  0.8261
(16.5) (18.5) (18.3) (18.2) (19.4) (18.T)

whole —1004140 96 —0.8105 0.1013 28.3 32.3 853 39.2  45.3 48.7  0.9997
(26.1) (30.0) (32.3) (36.4) (42.2) (45.5)

whole —100-+140 84 —1.1873 0.2338 24.9  27.4  29.0  $0.9  33.8 3852  0.996Z
(23.1) (25.3) (26.3) (28.1) (30.3) (30.5)

whole —100--140 75 —1.3067 0.2864 21.6 23.7 25.0 26.6 287  29.7  0.840%
(19.5) (21.8) (19.8) (21.4) (23.1) (23.0)

cut  —204-60 96 —0.7941 0.0771 23.0  26.9  29.7  33.4  39.6 43.1  0.9982
(20.7) (23.6) (26.0) (30.0) (36.0) (40.1)

cut —20--60 84 —1.3590 0.3444 20.1 22.2 235 250 271  28.1  0.9925
1s.4) (19.8) (20.7) (22.7) (24.8) (2B.1

cut —20--60 75 —1.8513 1.3406 17.2  18.6  19.3  20.0  20.7  2L.0  0.9488
(15.8) (16.7) (16.6) (17.2) (18.3) (17.8)

cut  —601-100 96 —0.8995 0.1171 23.7 27.6  30.2  33.7  39.2  42.1  0.997
1.2) (24.6) (27.0) (31.2) (38.3) (40.8)

cut  —60--100 84 -—1.3851 0.4239 20.8  23.1  24.5  26.2  28.3  29.3  0.9928
(18.2) (20.0) (20.7) (22.6) (25.0) (25.3)

cut —60+100 75 —1.6776 0.7696 16.9  18.4  19.2  20.1  21.1  21.6  0.9237
(15.4) (16.3) @6.7) 6.7 (17.8) Q7.1

cut  —1004-140 96 —0.8939 0.1687 33.8  38.0  40.8  44.5  50.1  53.0  0.9942
(30.7) (34.1) (36.1) (40.2) (47.8) (50.6)

cut  —100+140 84 —1.3741 0.5852 30.3  32.9  34.4  86.2 385  39.6  0.9964
(27.8) (29.5) (30.6) (32.5) (84.6) (85.1)

cut  —1004+140 75 —1.5348 0.6860 25.6  27.5  28.6  29.8  31.2 319  0.9442
(24.3) (25.4) (25.6) (25.5) (27.1) (26. 9)

sun —20460 96 —0.8491 0.0974 22.8  26.8  29.6  83.3 39.2  42.5  0.997Z
19.7) (23.4) (25.2) (28.5) (35.0) (38.D)

sun —20460 84 —1.2743 0.3025 19.8  22.5 241  26.0  28.7  30.8  0.9863
(17.3) (20.3) (20.3) (22.2) (23.9) (24.4)

sun —920460 75 ~—2.0058 2.0758 15.5  16.7 17.3  17.8  18.4  18.6  0.7608
(13.2) (16.2) (16.1) (16.9) (16.3) (16.0)

sun  —§04+100 96 —0.3458 0.0221 25.3  31.2  35.7  42.4 541 60.8  0.9863
(12.2) (16.5) (18.7) (22.6) (38.6) (42.6)

sun  —604100 84 —1.2054 0.2712 22.2  25.1  26.9  29.1  32.3  33.8  0.9856
(19.6) (22.0) (22.2) (24.6) (26.7) (26.7)

sun  —604-100 75 —1.4454 0.4169 18.0  20.0  21.1 22,4 242 24.9  0.7811
(16.5) (18.4) (18.3) (19.2) (19.2) (18.5)

sun  —100-140 96 -—0.8633 0.0904 26.3  30.5  33.3  37.0  42.8  45.9 ~ 0.9900
(23.6) (28.4) (30.4) (33.1) (43.0) (46.7)

sun  —100+140 84 —1.3482 0.3205 23.6  26.4  28.1  30.2  33.0  34.2  0.9937
(20.4) (23.1) (@4.4) (26.4) (29.0) (29.0)

0. 7637

sun  —100+140 75 —1.6111 0.6213 19.3  21.7  23.3  25.2 27.9  29.2
) (17.4) (19.6) (18.6) (19.5) (20.2) (19.5)

( ): empirical data, M.C. : moisture content
* Significant levels of correlation coefficients at 1%, 5%, 10% (d.f.=4) are 0.9172, 0.8114,
0.7293 respectively.
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