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Abstract

Initial adsorption rates of brown and milled rices at relative humidity of 57~86%

were examined at 25°C. The adsorption equations at RH 75% for brown and milled rices

were expressed as:

log(dw/dfx 10°)=—0. 8108 log £4-3,0347 and log(dw/dix10%)=0. 8451

log t+3. 0087, respectively, where w is the moisture content(%,db) and ¢ is storage time

(hr). The moisture content at RH 57~86% could be calculated from above equations

using a conversion factor for each RH.
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Fig. 1. Time course change in moisture contents of Sumjinbyeo variety at 25°C and various

relative humidities
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Fig. 2. Changes of adsorption rate of Sumjinbyeo during storage at 25°C
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Table 1. Linear regression parameters of adsorption

Brown rice Milled rice
Variety Parameter®
57% 67% 75% 86% 57% 67% 75% 86%
Cheonmabyeo —a 0.8487 0.8565 0.8628 0.8813 0.8516 0.8586 0.8730 0.8819

log b 2.3676 2.9184 3.1808 3.4259 2.1955 2.7049 3.0834 3.3369

T 0.9996 0.9989 0.99838 0.9994 0.9995 0.9993 0.9998 1.0000

Seonambyeo —a 0.7753 0.7835 0.7962 0.8114 0.7923 0.8318 0.8463 0.8569
log & 2.4945 2.7733 3.0110 3.2557 1.9480 2.7280 3.0497 3.2900

T 0.9988 0.9987 0.9990 0.9981 0.9991 0.9986 0.9999 0.9998

Sumjinbyeo —a 0.8056 0.8131 0.8144 0.8189 0.8160 0.8211 0.8217 0.8361
logb 2.2496 2.8327 3.0577 3.2819 2.1571 2.6784 2.9892 3.2304

T 0.9990 0.9993 0.9988 0.9986 0.9995 0.9997 0.9990 0.9995

Kayabyeo —a 0.7791 0.7856 0.7904 0.7922 0.8036 0.8075 0.8259 0.8304
logd 2.0582 2.6239 2.8947 3.1250 2.3357 2.8785 2.9591 3.3094

s 0.9994 0.9991 0.9987 0.9991 0.9990 0.9995 0.9930 0.9992

Wonpoongbyeo —a 0.7527 0.7749 0.7936 0.8121 0.8349 0.8452 0.8689 0.8691
log® 2.3088 2.7616 3.0295 3.2768 2.0681 2.7173 2.9761 3.2755

7 0.9976 0.9990 0.9979 0.9975 0.9996 0.9995 0.9995 0.9999

Iri 362 —a 0.7937 0.7981 0.8074 0.8186 0.8284 0.8310 0.8350 0.8446
log 2.2430 2.7850 3.0347 3.2664  2.1578 2.6698 2.9944 3.2586

T 0.9993 0.9990 0.9981 0.9991 0.9999 0.9996 0.9994 0.9992

Average —a 0.7952 0.8020 0.8108 0.8226 0.8211 0.8325 0.8451 0.8532
log & 0.2870 2.7825 3.0347 3.2720 2.1437 2.7295 3.0087 3.2835

a —a: Slope, log & : Intercept, 7 : Correlation coefficient

Table 2, Comparison of measured and calculated moisture content of brown rice

Storage Moisture content(%, db) after storage
humidity .
(RH, %) 24 hr 48 hr 72 hr 96 hr 120 hr 168 hr 312 hr
57 10.32£0. 65" 10.38£0.65 10.4310.64 10.47+0.65 10.49%0.64 10.51%0.65 10.5740.63
10.30-£0.70® 10.36+0.70 10.390.70 10.42+0.70 10.45%0. 70 10. 484:0.70 10.56+0. 70
67 11.08+0.72 11.26-0.72 11.374:0.72 11.4840.72 11.55+0,72 11.6140.73 11.74%0.76
11,0640.70 11.2340.70 11.344-0.70 11.424+0.70 11.4940.70 11.5940.70 11.81+0.70
75 11.9440.73 12.25:40.72 12.5240.77 12.6240.76 12.67+0.74 12.77+0.74 12.98+0.77

11.90+0.70 12.18=0.70 12.36£0.70 12.4940.70 12.60=0.70 12.79X0.69 13.13+0.70
86 13.22+0.83 13.790.81 14.16::0.81 14.31+0.81 14.3910.80 14.57+0.79 14.86+0.81
13.21+0.70 18.64£0.70 13.92:£0.70 14.134+0.70 14.30£0.70 14.5740.70 15.10+0.70

a Mean and standard deviation of measured moisture content.
b Mean and standard deviation of calculated moisture content from Eq.(1) using average values of a and b
in Table 1.
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Table 3. Comparison of measured and calculated moisture content of milled rice
Storage Moisture content(%, db) after storage
humidity
(RH, %) 12 hr 24 hr 48 hr 72 hr 96 hr 120 hr 168 hr
57 12.26+0.53" 12.30+0.53 12.34+0.55 12.36-£0.56 12.3730.56 12.38--0.56 12.40+0.56
12.26+0.48° 12.29+0.48 12.327+0.48 12.34+50.48 12.3610.48 12.3750.48 12.3940.48
67 12.87+0.62 12.9740.67 13.12£0.72 13.17+0.73 13.2240.75 13.26£0.74 13.33+0.76
12.86+£0.48 12.96+0.48 13.07+0.48 13.1410.48 13.200.48 13.24+0.48 13.31£0.48
75 13.52£0.38 13.71:£0.40 13.96-0.42 14.07=0.44 14.14-0.43 14.184+0.42 14,23+0.41
13.5440.48 13.711+0.48 13.9010.48 14.02-£0.48 14.11-0.48 14.18-+0.48 14.30+0.48
86 14.80+0.58 15.06:t0.58 15.51+0.71 15.7320.70 15.8640.73 15.91+0.74 16.00+=0.73
14.81+10.48 15.11-£0.48 15.43-£0.48 15.64+0.48 15.80+0.48 15.92+£0.48 16.11£0.48

a Mean and standard deviation of measured moisture content.
b Mean and standard deviation of calculated moisture content from Eq.(1) using average values of a and b
in- Table 1. :

Table 4. Correction factor for Eq.(2) and (3) at each storage humidity

Storage humidity(RH, %) Brown rice Milled rice
57 0.83 0.89
67 0.91 0.94
75 1.00 1.00
86 1.13 1.11

Table 5. Comparison of measured and calculated moisture content of Sumjinbyeo variety during
storage at 25°C

Brown rice

Moisture content(%, db) after storage

24 hr

48 hr 72hr 96 hr 120hr 168 hr 312 hr

RH

57% 11.56%

(10.96)*
67% 12. 46

(12.02)
5% 13.32

(13.2D)

86% 14.70
(14.93)

11.63 11.65 11.67 11.70 11.72 11.74
(1.1 (1.3 J11.46) (1.55 (11.69) (1199
12.69 12.30 12.88 12.93 12. 94 13.18
az.2n Q2.4 (Q2.58) (12.66) (12.82) (13.19)
13.52 13.93 14.03 14. 06 14.15 14.40
(13.49) (13.67 (13.80) (13.91) (14.09) (4.4
15.17 15,63 15.77 15. 84 15.98 16.37
(15.24)  (15.449) (15.60) (15.72) (15.92) (16.32)

0. 9693

0.9827

0.9639

0.9742
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Milled rice 12hr 24 hr 48 hr 72 hr 96hr  120hr 168 hr T
RH 57% 12.26°  12.30 12.33 12.36 12. 36 12.39 12.40
12.05* (12.20) (12.37) (12.48) (12.56) (12.62) (12.72) 0.9916
67% 12.78 12.87 13.00 13.09 13.12 13.17 13.18
(12.73) (12.89) (13.06) (13.18) (13.26) (13.33) (13.44) 0.9916
5% 13.50 13.76 14. 06 14.20 14. 29 14.31 14.32
(13.54) (13.71) (13.90) (14.02) (4.1 (1418 (14.29) 0.9720
86% 14.58 14.82 15.35 15.54 15. 69 15.70 15.85
(15.03) (15.22) (15.43)  (15.56) (15.66) (15.74) (15.87) 0. 9839
a Measured moisture content.
b Calculated value from Eq.(2) or Eq.(3) using correction factor in Table 4.
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