B EBIE 3(1) 14763

SE|LE EFEMITHS RESH

The Profile of Milling Plants in Korea
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Summary

This study was conductad to obtain a basic information neczssary to assess present
rice milling technology in Korea. The profiles for milling plants was analyzed by
survey work. For the private custom-work mills, which process about 80 percent of
domestic rice consumption, their actual capacities and milling recovery rates wers
measured at 60 szlected mills for various regions. Laboratory milling test for the
identical samples as usa2d for fizld mills was conducted. Two rice varietiesi Japonica-
and Tongil-typs were associated with the experiments.

The results are summarized as follows:

1. Analyses for private custom-work mills showed their general aspects as: about
91 percent of the mills bzlonged to an individual ownership; more than 93 percent
of the mills was established earlier than 1950; about 80 parcent of the mills was
powered with electric motor; mills having less than two employees were about 735
percent; about 45 percent of the mills privided for warehousz in storing customer’s
cereal grains.

2. The polishers installed in 1, 255mills within the surveyed area (7 counties)
have been supplied by 44 different domestic manufacturers; but about 60 percent of
which was supplied by 6 major manufacturers. The polishers could be classified into
two categories in terms of principles of their polishing actions: jet-pearler and frict-
ion types. About 51 percent of the mills was equippad with the former which has
been recognizedas giving greater milling recovery than the friction types.

3. Reason for owners of private mills to supplement new machines was due mainly
to upgrading their mills to meet the requirements that established by the Governm-
ent. However, about 60 percent of the mill owners intended to replace with new
pearler by their own nseds td> m2et with new high yielding varieties.

4, Processing systems of each private rice mills surveyed could be classified iata
three categories, depending upon whethar the systems posszss2d such componznts as
precleaner and paddy szsparator or not. Only 36.7 pzrcent of mills was installed with
both precleaner and paddy szparator, 5.0 percent of mills did have nzither precleaner
nor paddy separator, and rest of them equipped only with onz of the two. Hence,
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it is need=d for about 63% of ricz mills to bs supplemented with these basic faci-
lities to mzet with the requiremants for the standardized system.

5. Actua! milling capacity measured at each fizld rice mills was shown a wide
variation, having range from about 190 to 1,210 kg/hr.

The percentages of mills classified according to daily milling capacity based on
this hourly capacity were 24.3% for the capacity less than 3 M/T a day; 20.0% for
3-4 M/T; 15.62% for 4-5 M/T; 6.7% for 5-6 M/T; 22.32 for 6-7 M/T; and 11.0%
for more than 7 M/T a day.

6. Actual amount of rice processed was about 310 M/T a year in average. About
427 of total milled rice was processed during October to Decembear, which formed
a peak demand period for rice mills. The amount of ricz milled during January to
May was reiatively small, but it had still a large amodunt compared to that during
June to September.

7. Utilization rate of milling facility, i.e., percentage of the actual amount of milled
rice to the capacity of rice mills, was about 18% on the year round average, about
412 in the peak demand season, and about 10% during June to September.

Average numbsr of operating days for mills surveyed was about 250 days a
year, and about 21 days a month.

8. Moisture contents of paddy at the time of field mill tests were ranged 14.5%
to 19.5% for both Japonica and Tong-ii varicties, majority of paddy grains having
moisture level much higher than 157%. To aviod potential reduction of milling recovery
while milling and deterioration of milled rice while storage due to these high grain
moisture contents, it may bz very important for farmezrs’ holding rice to dry by
an artificial drving method.

9. Milling recovery of Japonica varieties in rice mills was 75.0% in average and
it was widely ranged from 69.0% to 78.0% according to mills. Potential increase in
milling recovery of Japonica variety with improvement of mill facilities was estimated
to about 1,9%.

On the other hand, milling recovery of Tong-il varieties in the field mill tests
was 69.8% in average and it ranged from 62% to 77%, which is much wider than
that of Japonica varieties. It is noticed that the average milling recovery of Tong-il
varisty of 69.8% was much less than that of the Japonica-type. It was estimated
that up to about 5.07% of milling recovery for Tong-il variety could be improved
by imprcving the present lower graded milling technology.

10. Head rice recoveries, as a factor of repressnting the quality of commercial
goods, of Japonica and Tong-il varieties were 65.97% and 53.82% in average, and
they were widely ranged from 52% to 73% and from 442 to 657, respactively. It
was assassad that head rice recovery of Japonica varisties can bz improved up 3.3%

and that of Tong-il varistiss by 7.0% by improving mill componznts and systems.
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Table [-1.

Number of mills for processing
the Government holding rice by

province.
Province .Polishing Flattening -
ricz and barley barley
Scoul 8 8
Busan 13 13
Gyeunggi 63 66
Gangweon 32 30
Chungbuk 30 30
Chungnam 68 66
Jeonbuk 47 47
Jeonnam %6 93
Gyeungbuk 107 106
Gyeungnam 92 87
Jeju 1 !
Total Sb4 s44
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Table [-4. Annual amount of processed grains per private custom mills in 1976.
(Unit: 1, 000M/T)
_ Paddy 1 Wheat & Barley

Province Yield Goverumemi Amount :Proecssedam-“ Yield Government| Amount Processedam-
purchasing | nrecessed  ount per milli purchasing | prccessed lount per mill
Soeul 1.3 - 11.3; -i - —J - —
Busan 3.8 — 3. 8‘ 0. 03 0.7 —_ 0.7 —
Gyeunggi 739.8 100. 6 £39. Zt 0.19 60.0 22. 1* 37. 9: 0.01
Gangweon 211.6 27.2 184. 4! 0.12 22.1 6. o| 161! 0.01
Chungbuk 340.5 87.3 253. 2' 0.16 71.8 18. é!‘ 53. 2, 0.03
Chungnam 775.0 147, 6 627.4 0.24 183.0 60. 2: 122.8 0.05
Jeonbuk 749.5 153. 45 596, l{ 0.28 224.5 89. 3} 135. 2 0. 06
Jeonnam 931.5 206. 5. 725.0, 0.15 584, 3 182. 0 402.3, 0.09
Gyeungbuk 790.9 202. 9| 588. O; 0.14 320.9 92.1 228, g 0.05
Gyeungnam 456, 4 119, 5 536.0, 0. 15! 331. 4 98.7 232.7. 0.06
Jeju 4.7 1.0 3.7 0.01| 42.3 2.1 40.2 0.12
Total & Average | 5,215.0( 1,046.0 4,169.0) 0.14 1,841, o} 5711 1,269.9, 0. 05

Source: Yearbook of Agri Statistics, 1977.
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Table [-1. Number of surveyed mills by
province.
- No. oTtotal .

Province County  mills within gdxll'?) rod

N the county urveye
Gyeunggi Hwasung 285 9
Chungbuk Chungweon 216 9
Chungnam  Yesan 181 9
Jeonbuk Gimje 189 9
Jeonnam Naju 175 9
Gyeoungbuk Youngcheon 116 9
Gyeoungnam Gimhae 282 9

Total 1,444 63
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Table T -2. Number of custom-work mills by province. (1977. 2. 28)

Province P cion  Privaeamtom - NACEgpraied )
Seoul 1,009 87 —_ 1, 096
Busan 150 —_ — 150
Gyeunggi 2,936 87 292 3,315
Gangweon 1,385 — 103 1, 488
Chungbuk 1,588 12 32 1, 632
Chungnam 2,457 65 92 2,614
Jeonbuk 2,030 — 67 2,097
Jeonnam 2,510 2,143 A9 4,702
Gyeunghbuk 3,702 272 226 4,200
Gycungnam 3,325 300 &9 3, 694
Jeju 340 — —_ 340
Total 21,432 2,966 930 25,328
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Table [-3. Number of farm households and villages covered per mill. (1976)
7 l Villages based on Villages based on
Province !‘ Households administrative unit natural grouping
{ Total  Per mill Total Per mill Total Per mill

Seoul 6,176 5.6 —_ —_ 8, 685 7.9
Busan 4,324 28.8 — — 3,923 26.2
Gyeunggi 256,759 77.5 6, 031 1.8 9,145 2.8
Gangweon 132, 435 89.0 2,179 1.5 5,965 4.0
Chunghuk 160, 362 98.3 1,519 0.9 6,198 3.8
Chungnam 794,219 12,6 4,338 1.7 10,710 4,1
Jeonbuk I 265,676 126.7 1, 580 0.8 6,974 3.3
Jeonnam 427,691 91.0 6,229 1.3 10, 577 2.2
Gyeungbuk 467,074 96.9 5,534 1.3 14, 463 3.4
Gyeungnam 326, 420 83.4 4,964 1.3 10, 063 2.7
Jeju 54,650 160.7 169 0.5 557 1.6
Total & 2,335, 856 92.2 32, 543 1.3 87, 260 3.4
Average i

Source: Yearbook of Agric. Statitsics, 1977
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Table [-2

No. of tested rice polishers by type(manufacturer) and by county.

\County
~

Type —]

Hwasung Chungweon Yesan, Youngchun Gimhae Gimje Naju

Total

e

| Unit

skDongkwang [‘

% Sinan J 1
% Joyang 1
-+ Jeungsan —_

—_ = e W

sk Gyeungchang — —_ —

%k 1.2.3. — _

% Gugkwang — _ _

skHandle
+-Jochul

i
1
+ Chungsu 2 _ —

%k Gieup — 1

+Sekwang — 1 —

% Geugdong —_ —

+Daea . ] — —

~ Josun

+Song —_— — —_
*Sinhang — — —
+Wanback — - -
* Youngjin — — —

(
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Total | 9 9

63 100

Note: % Jet-pearler type, 47 rice mills, 74.6%
+ Friction type, 16 rice mills, 25.4%

Table [-3. Specifications of the experim-

ental apparatus and instrument.

’\Iodel

Nomenclature

Moisture meter 11—30% w.b., Kett SP-1

Lab. Huller 140—150g/min, Satake
Lab. Miller MecGill No. 2
Sizing Device Burrow

Mill, L.ab.

{ Paddy 180-190kg !
. Milling Test

Time Required
Wt,of Milled Rice

.
Wt.of Broken Rice “L5omrle150g X3

Wtoof Bran !

| S, )

l Sample 200g X :;I"-—‘)t Paddy 125g I

Moisture Content

Brown RicJ

Milled Rice
Head Rice
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Table J-4. Minimum requirement of mills to be licensed by Provincial Government.
Item | Minimum requirement
Area { Site 50 Pyung?
| Floor 15 Pyung, added by 15 Pyung per type of processing operation
Building Roof Zinc, Slate, Concrete
Wall Cement brick
Base Concrete
Prime mover Engine or electric motor more than 15 HP
i Precleaner : 1 unit
Rice mill Paddy separator : 1 unit
Processing Huller : 1 unit
machine l Rice polisher ; 1—2 unit
] Precleaner : 1 unit
Barley mill 1 unit

i Barley polisher :

' Boiler : 1 unit
Flattening Heater : 1 unit
barley Press @ 1 unit

Wheat mill |

Wheat miller : 1 unit

Attached facility

Conveying facilities

1 1 Pyung is equivalant to 3.3m?
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Table [[-5. General aspect of surveyed
mills, 60 ricemills

[tem Number Percent

Ownership

Sole proprietorship 55 91.7

Cooperation 5 8.3
Year of cstabishment

Earlier than 1950 56 93.3

Later than 1950 4 6.7
Floor area of warehouse

Less than 30 Pyung? 18 30.0

More than 30 Pyung 7 11.7

None 35 58.3
Source of power

Electric 48 80.0

Engine 12 20.0
No. of employees

None 12 20.0

1 17 28.3

2 16 26.7

3 8 13.3

More than 4 7 1.7

1 1 Pyung is equivalent to 3.3m?®

Table [-6. Type and size of power used
in the surveyed mills
Type and Size Number Percent
Less than 10 HP
Diesel engine 0 0
Electric motor 8 13.3
10—20 HP
Diesel engine 6 10.0
Electric motor 32 53.3
20—30 HP
Diesel engine 5 8.3
Electric motor 4
30—40 HP
Diesel engine 1 1.7
Electric motor 4 6.7
Total
Diesel engine 12 20.0
Electric motor 18 80.0
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Table JJ-7. No. of total rice polishers By manufacturer within the surveyed county.
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Z No.! 2 3| 28 | s8 25 g b 7104
‘Polisher, No) A 9] ]! [ 8"’ : X ’ 2 J| ‘ 5\1‘ ! \ ‘ j
%108 49 | nsied si2e a1 77 | [36100.0
j No.f 177 163 122 109 74 73 el 50| 572 53’ sy 40 27 27 161{1, 255
Mill I S N ‘ L
1 % [ 140130 9.7 8.7 5.9} 5.8 4.9 4.8 4.5 4.2 4.1 3.2, 2.22.212.7100.0
2 No| 328 1681 125 113 79 103’ 64i 75i 104 535 51} 520 33 52‘1 1941, 593
& [Polisher 1 ‘ ! ‘ ‘ ' ‘ : ‘ ‘
1] % | 206105 7.8 7.0 4.g 6.5 4.0 47 65 3.3 3.2 3.3 2.23.312.3100.0
i i )

“No. of Polisher i ; ( | ( , ; - —
e il | 1o 1o v 1d 1o 1.4’ Lo Ly 18 1.0 1.0 13 1.3} 1.9$ 1.21.3

5730 kinds of other manufaturer’s ® 1.3 unit per rice mill.
* Jet-pearler type polisher: 812 units, 51.0%
+ Friction type polisher: 781 units, 49.0%
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Table [[-8. Analysis of questionary form interviewed.
Item Number Percent
Customers for milling
a. Farmers 53 88
b. Dealers 0 0
¢. Farmers & dealers 7 11.7
Service provided for customers
a. Transportation 60 100
b. Transportation & Storage 25 41.7
Minimum amount of paddy in kg. to initiate milling operation
a. 90 28 46.7
b. 45 18 30.0
c. 9 14 23.3
Whiteness determination of milled rice
a. By experience (eye) 43 71.7
b. By numbers of pass through polisher 14 23.3
c. By the requirement of customers 3 5.0
Measurement of paddy dryness
a. By moisture meter 0 0
b. By holding with hand 47 78.3
c. By chewing 9 15.0
d. By hulling with foot 6.7
When the paddy was under-dried
a. Redried before processing 0 0]
b. Adjustment of the operating method 60 100
Reasons for replacing or expanding the facilities
a, By order of administrative office 60 100
b. To mill the Tong-i] varieties 22 36,7
c. Because of antiquation of facilities 14 23.3
d. To improve the milling capacity 13 21.7
e. To improve the milling recovery Ti 18.3
Asom Fks BHE #dA4 il I % 2 Vet BPEUT dE 55.0% 9 Tifo) —ikd
o HEE BmAN e F FRHHES BLAAA T BEe] o E M—E o R W5
MIE o2 9k 9 Folvt EMU BT BasE B RKEE
W2l BE : Bubel LEERE sy =& Y ez REFNE Hgd gz dor, 93
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i 2 REFEH=E THE 011 o3 HBREE= AREE FEBETEY o T TR ABRE T
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Fig. [-2. Flow diagram of a standard

private custom-work mills
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Table [[-9. System classification by instal-
lation of precleaner and/or paddy
separator

Classx[xcatlon Number Perc:,r;tﬂ

Mills equipped with preclea-

ner and paddy separator 22 36.7
Mills equipped with precleaner 27 45,0
Mills equipped with paddy

separator 8 12,3
Mills without precleaner and

“paddy separator 3 5.0

Total 60 100
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Tabie [ -16, Mills elassified according to

actual milling capacity tested.

Ca;();lc/l’.tl‘y/BHrs) Aczgglacity Percent
Less than 3 255.4 24.3
3—4 441.3 20.0
4—5 545.7 15.7
5—6 650. 4 6.7
6—7 783.7 22,3
More than 7 1,178.0 11.0

Minimum 192.9kg/hr, Maximum 1, 209. Okg/hr,
Average 586. lkg/hr

o v BERY BB IR 200—800kg
/hr(1)eh s hRIEE Blbe R SEY 4
ol;}r.

18 MIRENE 2 (UF s¥mme) M/ T UF
b 28 e TH 24.3% 2 JH gon, 6—7M/
T,, 3—4M/T, 4—5M/T9 JHo 2 HfH= § 60
%9 THel sM/T LIFe HmIfENE z2Ez
ol

2) F£H MIwx
FEH BRI EES 17—900M/TS gl A &

Table [ -12.

fatA Sl Ao Ty 312M/Tez ve-
ok, Yy mTERAS e vel B oRToREd '
R T5 FEs = IHEE THRTE 160M/T
(Table [-4)9] 2f%e] o2z glout, of LTFY
WIE#HS Jeils T8 42.8% v 57, 400M
JTLL o] 25.0%0 ;#sta icot,

Table J-11. Mills classified according to
actual annual amount of milled

rice.

Range of milled ,rice Percent of mills

M/ belonged
Less than 80 25.0
80—160 17.8
160—240 14.3
240—-320 14.3
320—400 3.6
fore than 4C0 25.0
Total 100

3, AR T &S 2 Table [-124 4 ¢} 3Fe}
W HEEHY 10—128< FEB IR 42.3% 5
mTE Rz A ?%FF'a?iﬂa—a- vedlz gled, 1A

Monthly milled rice in M/T per surveyed mill.

Month 1 2 3 4 5

6 7 8 9 10 11 12 Total

Milled rice (M/T) 25.6 22.5 25.3 25.0 20.3

15.3

15.9 15.9 14.4 28,7 57.4 459 312.2

% 8.2 7.2 81 80 65

4.9 51 51 46 9.2

18.4 14.7 100
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2 M/T/month)-¢ %7 pbimeled, =3 BinTaeh)
BT 8 T 512.2M/T (0. 255M/T/br
% 8hr/day x 251. 1 day/year=512. 2M/T2/year) o]

L —

Average 18,3%
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Fig. [-3. Monthly utilization rate of rice mills:
to actual mill capacity.

IRE F535 HER leoM/Te 224
A ZfETd

rHEstE 2
fo el EERETHY  ERERER

— 58 —



ol kel AT TS SRS

E WEED BT Aoz AMH T

o INLIEREAME v £5% 25110, A4S
20.9H¢]9 Fig. E-48 3] Bhlz #H—3 54
F ez deo, BinIES fifes ¥y 4
66.9H, A 5.68, MIEHH 115 12.2H B
Ez vegvzz kil BAHKE O F
o] e Aeg A,

{7 ] Actual Operating Days

Converted Equivalent Days

r—ﬂj

10+

l B i
v Aug. Sep. O:l Nuv l'Ac

Jm.p. lgb M.;r. Ax,‘r. May ~J~e
Month
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days under the condition that ihe
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actual mill capacity.
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Fig. [-6. Distribution of milling recovery
rates of Japonica-type grains test-
ed at private mills and those for
the comparative laboratory milling
tests.

Table [[-13. Average milling and head-rice

recoveries tested at mills and
Iaboratory.
T [ Milling recovery | Head rice
Varlety [ (%) recovery(%)
: Mill 75,0 | 65.9

Japonrca ‘ ~ —

Lab. 75.7 | 9.0

- . i

Mill 69.8 53,8
Tong-il
J Lab. 71.5 60, 8
Table [[-14. Milling recovery of Government
holding rice tested by National
Grain Inspection Institute.

Crop year ’ Japonica(%) ; Tong-il(%)
1971 72.12 | 68.29
1972 73.07 ! 66.65
1973 | 73.70 f 67.56
974 74,79 i 68. 54
1975 | 73.34 | 71.29

| 73,40 1 68. 47

Average
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Fig. [-7. Distribution of milling recovery

rates of Indica-type grains tested
at private mills and laboratory.
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private mills and laboratory mill.
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