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Determination of Equilibrium Moisture Content of Rough Rice
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Summary

Equilibrium moisture content of rough rice is an important factor because it has a
close relationship to storage and drying problems. Determinations of the EMC for 10
different varieties of rough rice were made in atmospheres of various constant
humidities at three different constant temperatures. In addition, some physical pro-
perties were also measured for two different levels of moisture content of the
-samples.

The results may be summarized as follows;

1. Several physical properties of ten different varieties of rough rice were measured.
Significant difference of the properties was appeared between the varieties in
which the difference was pronounced in the dimensions of the varieties. Also, all
the dimensions were increased as the moisture content of the rough rice was
increased from 14% to 16%.

2. Significant difference of the equilibrium moisture content was also appeared
between some of the varieties in which the equilibrium moisture content of Josa-
engtongil and Minehikari was 24. 26 % while that of the others was in the range
between 18 to 19% at the conditions of relative humidity of 84% and temperature
of 47°C, respectively. Similar pattern was also observed in other conditions.

3. The values of the constants of Henderson’s equation were calculated from the
data obtained but they are believed to be useful until more precise and complete
data are obtained. There was a good agreement between the calculated and expe-

rimental results.
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Fig. 1. Experimental System for Measurng the
Equilibrium Moisture Content.
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Table 1. Physical Propcrties of Rough Rice (Moisture Content : 14%)

Property Weight Length Width Thickness Volume %}r):iciflic Bulk
s ght  Density
Variety (gr) (cm) (cm) (cm) (cm?) (g/cm®)  (g/cm?®)
Suweon-264 0.0231 0.787 0. 297 0. 206 0.0250 0. 9235 0. 6460
Milyang-21 0.0227 0.767 C. 297 0.217 0.0248 0.9158 0.6114
Satominori 0. 0241 0.725 0.325 0.223 0.0250 0. 9626 0. 5903
Josaengtongil 0. 0261 0.824 0.323 0.211 0.0254 1.0268 0. 6035
Minehikari 0.0265 0.741 0.344 0. 231 0.0252 1. 0542 0.5818
Yushin 0.0236 0.777 0. 289 0.221 0. 0238 0.9916 0. 5826
Jinheung 0.0311 0.771 0.351 0. 247 0.0256 1.2169 0. 6404
Suweon-251 0.0226 0.786 0.293 0.203 0. 0246 0.9175 0. 6249
Nopung 0.0222 0.778 0.289 0. 206 0.0238 0. 9329 0. 6005
Akibare 0.0235 0.705 0.327 0.229 €. 0250 0. 9394 0. 5969
9 FdA & F Q& vrs o] Ak A AL FHOA oM Zost AY 1 AL B4
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Table 2. Physical Properties of Rough Rice (moisture content : 16%)
Property | Weight  Length Width Thickness Volume Sbecific Bulk
Variot e cm)  (cm) (cm) (cmsy ~ Weight  Density
ety ‘ (g/cm?) (g/cm?®)
Suweon-264 0. 0242 0.790 0. 309 0. 206 0.0254 0. 9521 0.6704
Milyang-21 0.0232 0.783 0.298 0.219 0. 0250 0.9291 0.6130
Satominori 0.0243 0.728 0.335 0.229 0.0256 0.9492 0.6245
Josaengtongil 0.0287 0.828 0.334 0.214 0.0254 1.1294 0.6025
Minehikari 0.0273 0.7563 0.350 0.231 0.0252 1.0861 0. 5941
Yushin 0.0255 0.816 0.299 0.226 0.0242 1.0552 0. 5909
Jinheung 0.0312 0.773 0.352 0. 248 0.0256 1.2214 0. 6626
Suweon-251 ¢ 0.0237 0.787 0.302 0.204 0. 0250 0.9470 0. 6470
Nopung | 0.0237 0.797 0.293 0. 206 0.0244 0. 9709 0. 6299
% 0.0245 0.708 0.333 0. 231 0.0252 0. 9667 0.5955

Akibare

o % EE EMe] st Zent dEHEE 74

—264%57F FbF Ak mA R e 2 SR

= ERE BRT 47 ddoh

ET 89 Gkdgo]l 14%A 16%2 WINE 7
5 AN BiEe A 2F O Binstglen o
FAA = FAS Bt bE Z2A vebskeh

HES} AEHEY A% =8 A oM |
waol AEHEL I AW E &g ¥ F
gk, oA HEFe AS BB FEY =B
(void)o] A9 Q= AddA WE FHED dbd &
EulEe FASele HE 4AG 7M%’4°M HTA
7 & RN £ FRlA FASG A8 E a8 sty
FHHEE ) el we el dden webd
o] & HEFEY FHA JEd AoE FEgE

I
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Content of Rough Rice (Dry Basis)
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Temp. ' Relative Humidity (%)
Variety ‘
coy | 8 | e s | s | e | o |3
Suweon-264 47 1 17.96 ; 13.43 9.56
40 15.87 | 15.37 13.34
31 11.14
Naekyeong 47 19.11 14. 48 10. 49
40 16.22 16.70 13.74
31 12.06
Satominori 47 19.35 14,26 10.01
40 16. 90 17.16 13.67
31 12.27
Milyang-21 47 18. 83 13.64 9.90
40 16.16 15. 60 12.99
31 11.42
Josaeng-tongil 47 24.26 17.64 14, 42
40 19.65 18.95 15.54
31 14.35




BEEEARESE £34% 2% 1978F 125
Minehikari 47 24.26 ; C17.64 14,42
40 s e | 1571
3] : i . 14.86
i \ !
Yushin 47 17.72 | 1 13,03 9. 44
40 s34 1503 | 12,69 |
31 | % 11.15
Jinheung 47 10.78 L1293 9. 46
|40 15. 41 1558 12.67
Y 11,43
|
Suweon-251 7 20.63 15,21 11.50
| 40 L 19.95 1820 1611
e \ 13.70
Nopung a7 17.98 ! 2 13,49 10. 00
40 16,98 15.18  12.37 | :
31 i Io12.53
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TFig. 2. Equilibrium Moisture Content of Rough

Variety,

Rice at Various Conditions.
**Note**
Variety : A ; Suweon-264 B ; Naekyeong

C ; Satominori
E ; Josaengtongil

D ; Milyang-21
F ; Minehikari

G ; Yushin H ; Jinheung
I; Suweon-251 J ; Nopung
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Table 4. Values for the Constants in the
Henerson’s Equaticon for Rough Rice

at the Temperature of 47°C.

Variety n

k (x10-)

Suweon-244 2.0522 15. 3200
Naekyong 2.2342 7.9431
Satominori 2.0331 14.0190
Milyang-2i 2.0%907 12.9580
Josaengtongil 2.7343 1. 0650
Minehikari 2,485 2.8935
Yushin 2.1303 12. 8740
Jinheung 2.0173 15.5160
Suweon-251 2.3110 5.4844
Nopung 2.2871 7.9176
Akibare 2.2382 7.6370
® oo Calculated
30 A——a Experimental
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Fg. 3. Eiquilibrium Moisture Content Curves of
Suweon-264 and Minehikari Varieties
at 47°C.

HEEE wzgdezd T ogel vwE —HE
Frbebye Folal Auigene) W€ Wl EIR

AN E FEEAES A5 £ 9ok

LS HEERE TR T A Foia
kS Regot doE Bk Be (e 3
Wb FAC WAL W EWYD BRI B8
B Selol ¥ ey i

5. 8 &

sl st R RrERRUMIS, EHEER BGRE M
Z e AqestA o u’&fi | ek AEEkEE R
7 3 EHigE T MAESY 10 e
W PHERAES WEsts obgel EobA HE
o HRES WES #RE Jes) 2

7h 1008 W ERFEO} wiskel 7rbAl #pERNy fEMES
WA E v ol F MEMd e Acks RS B
AR o= 453 5 A 2 ol B & 2A
debdeh, =3 99 G FAE4E BE A
F7h FAE A

v EEEAKES] A dA SBEEe Adst 3
ol 7} vtebiieh, FiE £ /—FE 47 C, FEIRE 842
oAl ER—E oS ke o) kel 24

26% FE Kb e 18~19% Pyito] o on
ol¢h & fHITL oE WRKHIA T uEEA
vrebke),

o FoA FHEE o] §3 o) Henderson ZAs{g-
ol &% AR fifA W A% ne Hiis
St o] Wl {kste] HEE BiRe  #ilfget
o) $ —Fegl ok,

2 £ X/

1. Han, Pan-Ju, Young-Sang Kim and Yong-Kyu
Min(1976) . Studies on the Storage of a New
Rice Variety Tongil, Korean J. Food Sci.
Tech., Vol. 8, No. 3.

2. Brooker, D.B., F.W, Bakker-Arkema and
C.W. Hali(1974) : Drying Cereal
AVL

3. Chung, D.S. and H.H. Converse(1971) :
Effect of Moisture Content on Some Physical
Properties of Grains, Trans. of ASAE, Vol..
14, No. 4.

4. Henderson, S.M. (1970) : Equilibrium Moist--

Grains,



i

EREEANESE: £348 $ 25 19784 1278

ure Content of Small Grains

Trans. ASAE 13.

Hysteresis, 8.

Watten, F.T., W.D. Poole, T.L. Chesness

and V. Romara(1969) : Physical and Thermal 9,

Properties of Rough Rice,
Vol. 12, No. 6.

Trans.

ASAE,

6. Hall, C.W. (1957) : Drying Farm Crops, AVI.
Breese, M.H. (1955) : Hystersis in the Hyg- 10.

roscopic Equilibrium of Rough Rice at 25°C,

Cereal Chem, 33.

Houston, D.F. and E.B. Kester(1954) : Hyg-
roscopic Equilibrium of Whole-grain Edible
Forms of Rice, Food Tech. 8.

Thompson, H.J. and C.K. Shedd(1954) : Equ-
ilibrium Moisture and Heat of Vaporization
of Shelled Corn and Wheat, Agricultural
Engg. 35.

Henderson, S.M. (1952) : A Basic Concept
of Equilibrium Moisture, Agricultural Engg.
33.



