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Milled Rice Recovery Rate of Paddy with Various Moisture

Contents
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ABSTRACT

In order to investigate the optimum moisture content of paddy for milling process, a series of tests were
conducted by examining the recovery rate and whiteness of milled rice in relation with the various moisture
content. Hwabong-byeo and Dongjin-byeo varieties which were major paddies cultivated in Korea were used
for the experiment. The test was performed with small experimental milling machines. In order to minimize
the unexpected factors, environment conditions were kept in constant during the experiment.

As a result, the recovery rate of milled rice were varied as the changes in milling time and degree of
whiteness. However, the recovery rate of milled rice increases as its moisture content increases untill a certain
point of moisture content and decreases slowly afterward. This certain point can be called optimum moisture
content for rice milling. Also, it has a different value depending on the variety. In this experiment, optimum
moisture content of Hwabong-byeo and Dongjin-byeo were considered around 14.8% and 15.3%, respectively.

It is not sure that these optimum moisture contents for the two varieties would assume the same values
irrespective of harvest year and place. However, it could be concluded that the optimum moisture content for
rice milling is around 15%(w.b.) for Hwabong-byeo and 15.5%(w.b.) for Dongjin-byeo, respectively.

Keywords : Milled rice recovery rate, Moisture content, Whiteness.
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Table 1 Specification of testing huller and

miller
Item Model | Maker Max1r_num
capacity
SY-88 | Ssang yong | 100 gram
Huller -TH (Korea) /one time
Abra-
sive TMOS Satake 200 gram
(Japan) /one time
type
Miller -
::Or:t- SY-92 | Ssang yong | 100 gram
-TR (Korea) /one time
type
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Table 2. Moisture contents of paddy and brown rice used for the experiment

Variety Moisture content(%, w.b.)
paddy 12.5 13.1 14.0 15.6 16.7 17.5
Dongjin
brown rice 13.0 13.7 14.5 16.2 17.2 17.3
paddy 12.5 13.5 14.7 15.5 16.4 17.3
Hwabong :
brown rice 13.4 13.8 15.4 16.1 16.8 17.3
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Table 3 Relationship between whiteness of rice and miling time in various moisture

contents
MC Milling time(sec)
Variety b.os )
(wb.%paddy) ¢ 35 45 50 55 60 75 125
125 17.7 318 356 37.2 382 389 401 438
13.1 18.8 30.8 35.8 37.1 38.7 39.1 40.6 425
140 20.1 315 36.4 374 38.6 39.6 41 449
Dongjin
15.6 219 34.1 373 389 40.1 40.6 42.5 48.5
16.7 219 348 379 349.5 40.7 42 435 484
17.5 20.6 31.8 36.7 379 389 40.4 40.5 46.2
125 19.2 344 39 40.5 41 41.8 43 458
13.5 20.7 36.5 40.4 41.2 41.9 42.5 44.8 459
Hwabong 14.7 20.8 35.7 41 42.1 42.9 43.2 449 46.1
15.5 20.3 311 424 45.2 46.8 457 469 498
16.4 215 354 41.1 429 446 458 47.5 496
17.3 20.0 357 40.9 422 43,3 44.5 46.8 49.6
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Fig. 1 Whiteness of milled rice vs. milling
time (Dongjin-byeo).
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Table 4. Hulled recovery vs. moisture contents

[tem MC, Hulled recovery (%)
MC 12.5 13.1 14.0 15.6 16.7 17.5
Dongjin
Hulled recovery 81.9 823 82.1 82.7 82.0 81.7
MC 12.5 13.5 14.7 15.5 16.4 17.3
Hwabong
Hulled recovery 81.3 81.7 80.9 80.5 80.3 81.1

Table 5. Milled rice recovery of paddy vs. miling time in relation with various moisture

contents
Varisty MC Milling time(sec)
(w.b.%-paddy) | 25 35 45 50 55 60 65 75
12.5 719 74.0 70.8 70.0 68.7 678 67.2 65.4
13.1 77.7 74.8 724 71.4 70.9 69.5 68.5 67.5
14.0 78.5 74.6 72.1 713 70.0 69.5 68.1 66.4
Dongjin
15.6 78.3 74.6 729 72.0 71.2 70.4 68.5 67.0
16.7 78.0 173.5 72.7 70.9 69.0 67.5 68.1 63.1
17.5 78.0 74.0 71.8 71.0 69.1 675 66.0 66.5
12.5 78.3 73.1 70.8 70.0 68.9 69.1 66.3 66.7
135 78.0 735 69.8 68.9 65.3 63.2 63.9 60.0
14.7 78.1 71.8 65.5 62.4 63.3 63.7 58.7 53.3
Hwabong
155 78.0 72.7 69.0 66.5 60.2 58.6 53.5 54.0
16.4 76.7 71.9 70.2 65.2 64.5 60.5 59.8 53.2
17.3 77.8 732 69.4 672 644 60.6 60.7 56.2
E2E AL EY HiE He g0 wi) oz T3 oled EHAIL W =AFE FAL
A Yedn it & 2E #5eddd =34 AFE HANR FHsnon. of Az st
&S TAAT dojHol wal zastAw 4 W 228 o] s ZHEE AL Ugwnn
o A=7F v 27 gl wet dE2A Jg =23 EFF3EE, FFEEE 5 ZAASFI 09
3 9ot 0~0999) < B =4 Az WEs =5
ol Bl W3 AFEs) A 2 Feg 29 @ AAAY goz gAg & Ue Ao
2 EPAZ w2Es TAFES O¥ 2 Uy 2 #BesAdch
Wik 282 F5go] 13.5%9) 155% ahEn g Zo FT4E 135%% FgEHY ZAAN
o et EAAT] B P& HalE U o & =ASE BANE g8 2o
R Zelth
I Jebd vlel ol 22 g5 8L 77 y =907 — 0556 x + 0.002 x* oreeeeeeeees (2)
7t EH AR FotEel o =X g 4 Yy ERAFE®%), x 1 =3 A Zsec)
st delde & 5 Ak R* = 0.982

—~129—



e 7IA e SR

Hwabong, 13.5%(w.b.)-Regression
Hwabong. 13.5%(w.b.)-data

*
80 F — — Hwabong, 15.5%(w.b.)-Regr ession
a  Hwabong, 15.5%w.b.)-data

60—1

55

50 4 .
20 30 40 50 60 70 80

Miiling time (sec)

Milled rice recovery(%)

Fig. 2 Milled rice recovery vs. milling time
in relation with various moisture
contents(Hwabong-byeo).
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Fig. 4 Milled rice recovery vs. milling time
(Dongjin-byeo, 15.6%w.b.).
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Fig. 5 Milled rice recovery under the
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are calculated results from regres-
sion analysis).

rSL'

e g f2s =SS A4
%% %131] M E HAHSE Yl F
Aed, ME7F 359 B4 FAHSE FEHel
T gagol o AFTE FANE A A
33 @l dehigioh

.I
o

EKE i‘ﬂ

9.16 + 8.54 x — (.28 XTeerereerrseiaeninane 3)
P ERAFE%). x - Y e
= 0.83

-
I

;ok<

=388 + 478 x — 0.161 x°
=R FE(%). x oo
R* = 0.94

e
|

& (%, wb)

<

=
ol

FA Tl FujirolA 71Ee] He 10
o FZFolvt A Gl wet ztelrt v
< d99 8%E B 2 AFdAM9
WE 35 dEFA RAOE FoHAZIG
A el A st AL o] &Y Wt 35
%ol stEeis He & 14.8%00 A E’“
&o] 743%0)F EXNWE F5g 153%0 A T
7‘3"?‘5 743%% 7V A JeEoh

olglg AFE HA Wz HA v As
O F EF EF 580 EoAFE mGFE
Z7tstrh, A8 AL F5&o) oF 155% A
FEUEFE 16% FF)A JHWAE Eolx 1
ol g FFgodAE A EFFE] HAHAL
o, g8 AS Frgo] & 15% AFE

i
N _IH

..
g

5
oyl

e
rZ F

ol

—
(]

® @

fn
i

0

¢

78
§7s- e e e
«— . e — e
R e S
8 12 e
=4 o —— — -
g -~
8 68 4
= 661 ¢ Whiteness 40
2 .l +  Whiteness 37.5
=« Whiteness 35
521 « Whiteness 32.5
60

12 1‘3 1’4 1‘5 1‘6 1‘7 18
Moisture content (%. w.b.)

Fig. 6 Milled rice recovery under the chan-

ges of moisture contents in various

whiteness(Hwabong-byeo)(Curves are

calculated results from regression

analysis).

FE& 155% AF)hM Ad FS Hojx Tk
ols} 2 WAL ¥ FFEY AH
AF T Frtek 52 ol A
Al Y Lol Forstd s Ee] E
2 adHAT £2%, FFEe] 52 2
Chy é‘i—% Frg2 A% dro] Amst A
A xé*l 4A FAA e gl
&o) oA ZAog A4zt

lo F

Heo g EE £ F&3 W #A
FARED, obgY B F&o] 7Y A dE
He HY shgg AAST =3 old o

) =

«
e
}_;\}mw ;g

[
CFAAMEE FFEC] 18% AEUt HE
2 o1&
A,

g

U

&

Ak 2

AMs HEHE B4 SRS olged EMC

HHE el FFEEe %A 17%4Aol 23

@ Fol Agaignh olgsl Fulg NEE =4

dol U BRI BE A% P =W

2o MHET ZPHPoH, o ol gt WEY

grgol m2E ER522 2Adgn. & A7

M BAE AY AFE 2orshw o 2
D ¥5Ed ERAN B2 MEE $4E

¥, EZEL A7t ddon B Agea S

4 FAW % B2ee Ae A9 W2t 47

485904 4982 uebdch £@ WEE =RFAZ

2

=

| #9 FEE ded F7 s

—-131-



dREAARHA A7

R'E 09594 0.994t0] & wf-$ =4 et

2) TA8s slEde g Frs5E AFSY
HatE e A 803~82.7%9 A& =
HAou 4582 Atole U

3) ey TP gEE EHFEL &
AAIZ e, FE2HEE Fol7t AU BER
AlZke) Z7 e wet EAFEE 7 =
2 AN ALY ZAAZ i =59
HAE =2 el 23 43 A
09001 4 0.99At012 =A vEMETH

4) B9 3g Wt G2 urY THS+S
& M5 35 A e Fego] wold ol
Z7tstth7t Ex3Y F4E 153%, stEY g4 &
148%c1 4 gt BHO, olF FFfoME
EAFEL um #Zastdo. =3 wn 325~40
o] AA o &2 T ebytd.
Ar&d AU £ Qe
2w 2, A EE o
2 gald £ g0y B A3dH
I FA% gEHe A A9
15~155% AFA ZAoz #os

m{o
[gud

_1.4
o

‘Fx

—132—

A2E 2002 42

ENEAAA 1985 SAEHA BE A S
2 REE Y WY

AbCHA A E 2. 1998, AWu] BEA 2 HA Ao
7]%.

s
E Al%w. NI =AFE AP,

. Chung, D. S. and H. B. Pfost. 1967. Adsorption

and desorption of water vapor by cereal grains
and their products. Part II : Development of the
general isotherm equation. Transactions of the
ASAE. 10(4):552-555

. Keum, D. H, H. Kim and Y. K. Cho. 2000.

Desorption equilibrium moisture content of rough
rice, brown rice, white rice and rice hull. Journal
of KSAM 25(1):47-54, (In Korean)

. Perry, R. H. 1985. Perry’'s chemical engineers’

handbook. 6th ed.

. Lee, S. B., C. J. Chung and S. H. Noh. 1983.

Study on the improvement of milling recovery
and performance(V). Journal of KSAM 8(1):
17-29, (In Korean)

A B 1991 Kook ME B

URIR(A).  hOEIBHE 71k & Aol SRRl :It«fi
AR E 17(4):517-530.



