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Abstract

The sorption characteristics of red pepper powders in terms of mixing ratio of seeds to red pepper
powders were investigated at various relative humidities and temperatures as storage conditions. At
lower relative humidity below 43% RH, the sorption equilibrium was easily reached regardless of
mixing ratio, whereas at higher relative humidity above 75%, the powders gained moisture rapidly,
resulting in the color change to brown. At extremely lower RH below 33%, decoloration occurred
in red pepper powder. The moisture contents of monolayer value for red pepper powders without
seeds were ranging from 5.88% to 7.35% inversely proportional to the temperature. The moisture
contents of monolayer value decreased with increase of mixing ratio of seeds.
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Fig. 1. Moisture contents of red pepper powder wi-
thout seeds during storage under various humidities
at 15C

Abbreviations are : B, browning ; SB, slight browning :
D, decolorization.
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Fig. 2. Moisture contents of red pepper powder wi-
thout seeds during storage under various humidities

$e e ASE YU Aokt . b Az
873 eE sl ate Faee AEE @ dstol
DEAE BAS AAR DR FRYFE TAY
Aohs Fig. 1,2 % 33 2ok & 442 W8l dolssrt

43% o)3}e] m AN Al ulmA A 7hy o FE-gapo)
Ho| nedslgl ot AdFE 67% o)A Has
Bol o)2 A7ke] Aelyu, HYFEFAE FHsHA
Z7hsldet. 2eja Sedvets] Q¥ 229 §EE
13C, 68% 9ol 7¥%E 949 MY HuES
239C, 84%°)0} 89 ¥ Eate] 2rel G ojHT}
12 =} Fig. 1,2 2 304 & 4 9l%e] 1—%7}—?—(&1
100% A A) e 7] Rk 1220% 24 Azt 25
agrHRe shyale f-eviet s 7l¥}.7d°M%
FEeEke] ZrtE 4 olv] W Fel NS AY
=4l 15C2] RH 93%0l 4] 12aiqtell ZhH & Abe] e}
et 25T9 2S5 RH 75%9) 4 12¢, RH 93%¢il 4
84 zhdd o] vebd®, 40C2! 7$3= RH 75%¢< A
83, RH 93%¢l| 4] 6UA 7z Abe] 244 whdel|, 2
252 RH 33% °]stell+e ga&8 o] Yepytch
olg} zte Asbe Fig 1, 2 ¥ 34 BE wie} o]
w718 pREeke] A E AR A WA} olF
Alsl3 QlEd ol ¥uIFe FRFIFol 2
WAk Bade] sl Rwud 7] B Asle}
= 5koich ukz}A 1—%7}~Er—a— FAsEA AgsEr] 9
AE AAY JAEFEE FA T Aol 2FF
Aol QlelA 7t 83 A} toz spebEglch
gd, 134 EFe|Eel wE SR W=
Table 1, 2 % 3olA] B F 9l%o] 2FAE 313
AAG 2372 A4 RH 11%14 15T, 25C 2 40
Col Bypbgreke 27 870%, 7.07% % 6.12%°1 91,
NE2AE 50% AAE B$E 786%, 6.19% F 5.90%
el w nEAE e AASA 942 A$ 6.66%, 5.62%
2 473%2 23N EFu)gol & 5 AYLEF

m&rﬁ‘:mio}—,}

_N_;’.L



R EREe] BE DF1Re) FHEY BlE

93% RH

5%

(741
5N

438
= L1}
o 2%
118

Moisture Content (wB)

Time (day)

Fig. 3. Moisture contents of red pepper powder wi-
thout seeds during storage under various humidites
at 40T
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Table 1. Moisture contents of red pepper powder without seeds during storage under various humidities and

temperatures

Storage period (day)

Temperature (T) Initial 2 4 6 8 10 12
RH (%)

11 15 12.20 9.36 8.74 8.72 8.70 8.70 8.70
25 12.20 845 7.45 7.07 7.07 7.07 7.07

40 12.20 6.32 6.17 6.12 6.12 6.12 6.12

23 15 12.20 10.78 10.29 10.01 9.89 9.89 9.89
25 12.20 9,67 9.60 9.51 943 943 943

40 12.20 7.56 748 7.35 7.28 7.28 7.28

33 15 12.20 11.29 11.06 10.32 10.27 10.27 10.27
25 12.20 10.04 10.01 991 9.90 9.90 9.90

40 12.20 8.89 8.75 8.64 8.58 8.58 8.58

43 15 12.20 14.21 12.48 12.42 12.38 12.38 12.38
25 12.20 13.93 11.72 11.46 11.12 11.01 11.01

40 12.20 10.91 10.75 10.39 10.19 10.15 10.15

57 15 12.20 16.94 17.03 1742 17.69 17.92 17.96
25 12.20 14.82 15.99 16.16 16.34 16.57 16.68

40 12.20 13.86 14.32 14.64 14.98 15.36 15.59

67 15 12.20 17.44 18.45 19.44 19.76 19.95 20.16
25 12.20 15.36 16.42 17.27 17.58 17.89 18.13

40 12.20 14.85 1523 15.57 15.84 16.03 16.18

75 15 12.20 21.90 22.27 23.21 23.51 24.36 2497
25 12.20 19.37 20.62 21.57 21.94 22.62 2293

40 12.20 16.46 17.51 18.63 19.01 19.75 20.05

93 15 12.20 24.79 28.56 31.16 32.47 34.56 36.36
25 12.20 21.97 25.47 28.15 29.78 31.35 33.46

28.56 30.48 32.05

40 12.20 19.36

27.12
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Table 2. Moisture contents of red pepper powder with 50% seeds during storage under various humidities and
temperatures

Storage period (day)

Temperature (C) Initial 2 4 6 8 10 12
RH (%) \
11 15 11.45 8.29 799 7.87 7.86 7.86 7.86
25 1145 6.23 6.21 6.19 6.19 6.19 6.19
40 1145 6.12 6.12 593 5.90 5.90 5.90
23 15 1145 9.63 948 8.85 8.83 8.83 8.83
25 11.45 7.18 7.16 7.58 7.58 7.58 7.58
40 11.45 7.09 6.97 6.62 6.62 6.62 6.62
33 15 11.45 10.23 9.89 9.80 9.72 9.72 9.72
25 11.45 10.05 9.39 9.39 9.35 9.35 9.35
40 11.45 9.90 9.30 9.30 9.25 9.20 9.20
43 15 11.45 12.07 11.64 11.60 1158 11.58 11.58
25 11.45 11.08 11.01 10.94 10.90 10.85 10.85
40 11.45 10.76 10.70 10.63 10.60 10.55 10.55
57 15 1145 14.04 14.12 15.17 1532 15.35 15.49
25 1145 12.89 12.93 13.03 13.10 13.18 13.25
49 11.45 11.78 11.97 12.03 12.10 12.17 12.25
67 15 11.45 14.95 15.54 1747 17.98 18.41 18.56
25 1145 13.31 1442 15.29 15,57 16.52 16.57
40 11.45 12.28 13.31 14.17 14.59 15.32 15.86
75 15 11.45 18.57 20.72 21.70 22.05 22.14 22.31
25 1145 16.58 17.98 18.30 19.17 19.89 20.11
40 1145 1491 15.68 16.37 17.65 18.03 18.87
93 15 11.45 21.14 25.09 2751 29.63 31.85 34.25
25 11.45 19.92 23.36 25.18 27.56 29.36 31.23
40 1145 17.42 21.26 23.31 25.56 27.11 29.06

Table 3. Moisture contents of red pepper powder with 100% seeds during storage under various humidities
and temperatures

Initial 2 4 6 8 10 12

10.54 7.95 6.97 6.82 6.66 6.66 6.66
10.54 5.90 5.72 5.62 5.62 5.62 5.62
10.54 5.06 4.95 4.73 4.73 473 4.73
10.54 8.92 7.82 7.78 7.78 7.78 7.78
10.54 6.96 6.84 6.73 6.67 6.67 6.67
10.54 595 5.78 5.72 5.68 5.68 5.68
10.54 9.70 8.85 8.71 8.63 8.55 8.55
10.54 8.75 8.69 8.50 848 848 848
10.54 8.01 7.87 7.76 773 7.73 7.73
10.54 11.36 10.59 10.46 1042 1042 1042
10.54 11.01 10.27 10.20 10.14 10.14 10.14
10.54 9.92 9.36 9.30 9.15 9.15 9.15
10.54 14.03 14.45 14.64 15.07 15.09 15.09
10.54 13.23 13.31 13.46 13.65 14.13 14.26
10.54 12.23 13.12 13.29 13.50 14.10 14.19
10.54 15.43 1557 15.89 16.83 17.07 17.27
10.54 13.31 13.52 13.86 14.53 15.27 15.35
10.54 12.56 1329 1340 13.71 14.31 1441
10.54 17.66 19.55 19.75 20.54 20.81 20.85
10.54 15.76 17.36 1747 18.38 18.89 18.94
10.54 13.86 15.36 15.98 16.95 17.10 18.37
10.54 20.67 25.81 28.93 3116 32.23 3387
10.54 18.37 2217 2537 27.87 28.36 29.87

10.54 17:28 2139 23.86 25.46 26.83 27.54
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Fig. 4. Sorption isotherm curve of red pepper powder
without seeds at 15, 25 and 40T
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Table 4. Comparison of equilibrium moisture content with mixing ratio of red pepper seeds

o

Mixing ratio Without seeds

With 50% seeds With 100% seeds

Relative humidity(%)\ 15T 25T 40T 15T 25T 40T 15T 25T 40T
11 8.70 7.07 6.12 7.86 6.19 590 6.66 5.62 4.73
23 9.89 9.43 7.28 8.83 7.58 6.62 7.78 6.67 5.68
33 10.27 9.90 8.58 9.72 9.35 9.20 855 848 7.73
43 1238 1101 1015 1158 1085 1055 1042 10.14 9.15
57 1796 1668 1559 1549 1325 1225 1509 1426 1419
67 20.16 1813 16.18 1856 1657 1586 1727 1535 1441
75 2497 2293 2005 2231 2011 1887 2085 1894 1837
93 3636 3346  32.05 3325 3123 29.06 33.87 2754

29.87
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Table 5. Comparison of monolayer value with mixing
ratio of red pepper seeds

Moisture contents of
monolayer value(%)

Mixing ratio

Tempera- without with 50% with 100%
ture(T) seeds seeds seeds
15 7.35 6.66 6.09
25 6.49 6.25 5.81
40 5.88 5.94 5.40
3.6
2.4
S
g
L2
0 1 1 1
31 3.2 3.3 3.4 3.5

103/T
Fig. 6. Determination of enthalpy of wetting for various
moisture contents
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Fig. 7. Variation of enthalpy of wetting with moisture
content
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Table 6. Comparison of partial pressure of water vapor with mixing ratio of red pepper seeds

Mixing ratio Without seeds

With 50% seeds With 100% seeds

Moisture content(%) — 15T 25C 40T 7 15T 25T 40T 15C 25C 40T
5 3218 2813 2525 2995 2525 2353 2813 2523 1897

10 1203 1021 0.820 1049 0954 0812 0916 0.820 0.733

15 0733 0653 0597 0597 0478 0415 0527 0430 0.356

0342 0287 0.342 0287 0235 0328 0261 0210

20 0415
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Table 7. Comparison of wetting enthalpy with mixing
ratio of red pepper seeds

Wetting enthalpy (KJ - kg™!)

Moisture without with 50% with 100%
content(%) seeds seeds seeds
5 1,599 1,481 1,363
10 884 475 424
15 314 310 304
20 295 286 272
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