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Summary

I. Title

Development of the quality standard and related system for clean rice

II. Objectives and significance of the research

This study aims to establish definition, standard and measurement method of clean rice
corresponding with safe and high quality rice distribution policies of the government to
contribute to formation of an appropriate price on the market to quality of rice, and to develop
clean rice related system which can improve quality of rice over that of a previous dry type

clean rice related system and be used easily in RPC.

III. Contents and scope

O Modeling of quality measurement factors and researching of valid quality measurement factors

QO Analysis of remained bran powder according to milling conditions

O Analysis of effect of removal method of remained bran powder and conditions of raw material
on quality

QO Determination of effect of quality factors on storage condition

O Establishment of definition, standard and quality measurement method of clean rice

O Design and manufacture of primary proto—type system

QO Test and supplementation of performance of proto—type system and determination of optimal
operating conditions of system

QO Design and manufacture of commercial scale system

Q Field test and establishment of supply system

IV. Results and suggestions

1. In Japan two organizations, Japan Rice Millers Association and Musenmai Association of Japan,
reported different standards and measurement methods of clean rice and there was no unified
standard and measurement method. To prevent confusion of consumers following the two
different standards and methods the Japanese ministry of agriculture, forestry and fisheries and

special community tried to lay out unified standard and measurement method.

2. When turbidity was investigated according to requirement of manufacture of turbid fluid such as

_5_



pitch, frequency and vibration time, wider pitch, higher frequency and longer vibration time
increased turbidity due to elution of starch, so only with the results of this study new
requirement of turbid fluid could not be shown. As there was no shaker produced in Korea
which met the standard of the new method of Japan, we considered to manufacture new shaker

or select to use with developing a compatible formula.

3. Researchers of Korea Food Research Institute who had measured turbidity for 13~60 months,
examined turbidity of four samples with whiteness of 39~42 manufactured in RPC under same
conditions. When each researcher measured turbidity three times repeatedly the measurement
error rate was 1.60%, and the error rate of the five researchers reached 7.63%. So, in the

measurement of turbidity the error rate was approximately 9.23%.

4. According to measurement of quality characteristics of eight clean rice samples on the market in
Korea, no sample met the grade of “Special” of Korea rice grade standard and the average
whiteness and the average turbidity of dry type and wet type recorded 40.7 and 45.7,
respectively and 14.9NTU(32.3ppm) and 5.7NTU(14.9ppm), respectively. For dry type the
samples not meeting the two turbidity requirements of Japan—18.9NTU(40ppm) and
12.6NTU(28ppm)—were 33.3% and 83.3%, respectively, and for wet type their appearance

quality was reduced because of crack and chlorosis on the surface.

5. When turbidity and SEM images were examined during milling to be 23.2~48.5 in whiteness,
turbidity became higher with higher whiteness according to degree of removal of the aleurone
layer by recording the maximal level or 29.6NTU(60.1ppm) at the whiteness level of 34.8 for
whiteness of 23.2~34.8(milling degree: 3.1~7.5%), and then it declined with higher whiteness.
At the whiteness level of 42.4 and turbidity of 16.0NTU(34.5ppm) remained bran was
significantly removed. To meet the two turbidity requirements of Japan or 40ppm(18.9 NTU)

and 28ppm(12.6 NTU), milling to be over 41 and 45 in whiteness was necessary, respectively.

6. With samples with whiteness of 23.2~48.5 manufactured through a friction type mill, modeling
of major quality factors of clean rice including whiteness, turbidity, dry matter, CBB index, b
value of color and protein content was performed. The modeling revealed that whiteness was
linearly related with protein content while its correlation with other factors was non—linear. In
addition, even in samples produced through dry type or semi dry type clean rice related system
due to high determination coefficient the measurement of only whiteness or turbidity could

expect levels of other major quality factors.

7. When seven removing methods of remained bran powder consisting of four dry types, two semi

dry types and one wet type were utilized with five samples with different degree of milling,



regardless of the method turbidity and dry matter needed a process to be around 42.6 in
whiteness, and to remove rice powder among starch particles wet type or use of a highly
viscosity material were necessary. For wet type, requirements of washing and drying process to

prevent crack and chlorosis should be established.

8. The five researchers measured floating matters with washing 12 same samples of 500g with the
average water amount of 473.2ml and the average washing time of 26.0 seconds according to
milling degree, and found that floating matters tended to increase by recording 206~2,771/cit for
whiteness of 20.5~37.9 but it decreased to 326~1,600/cr’ at higher whiteness levels of
39.8~43.9 to confirm the degree of removal of the aleurone layer. Turbidity measured after
one—time washing and drying of 39 rice samples on the market was low by recording less than
7.5NTU(18ppm). In the meantime, when the correlation between moisture content and turbidity
was investigated with the 39 samples, lower moisture content was associated with lower

turbidity.

9. Totally 12 samples were manufactured through commercial scale dry type, semi dry type and
wet type clean rice related system in RPC with different operating conditions, and their quality
characteristics were analyzed. dry type and semi dry type could be produced to be 42.2 and
42.3 in whiteness, respectively, and the turbidity of dry type and semi dry type at these
whiteness levels was about 15.1NTU(32.7ppm). Between the two turbidity standards of Japan
they met one of 18.9NTU(40ppm) but did not the other of 12.6NTU(28ppm). Milling
characteristics like degree of milling and broken kernels were superior in semi dry type. In the
meantime, when clean rice was manufactured with sample through the dry type in the wet type
, its whiteness was 46.4~50.0 and its moisture content increased, but its milling yield

decreased and its appearance quality was low because of crack and chlorosis.

10. dry type, semi dry type and wet type clean rice manufactured in RPC was stored at 10, 20,
30C and its sensory test and quality characteristics were investigated. The initial value of
sensory test was better in samples with higher milling degree(p=0.001) regardless of
manufacture system of clean rice, and value of sensory test declined according to storage period
more seriously when more water was used in producing clean rice. Clean rice with lower milling
degree during storage and manufactured with more water led to more increase of fatty acid

value to decline the quality of storage.

11. As a type of rice which can be eaten without washing, the quality characteristics of clean rice
could be presented with turbidity. Two quality standards of clean rice were established in Korea
through a community consisting of 15 experts: @O value of turbidity is less than 16.0NTU

(34.5ppm) to remove the aleurone layer sufficiently and to be manufactured through dry type,



semi dry type and wet type system in RPC; @ it fits for Korea rice grade standard.

12. A primary proto—type product was produced through semi dry type horizontal clean rice related
system using a humidification control module and a fog nozzle, and its performance was tested.
Its capacity was approximately 3.2ton/hour to reach the target and the amount of added water
amount and sample could be controlled. When optimal operating conditions according to
manufacturing conditions were determined by making vertical type clean rice related system
which could improve milling characteristics and regulate whiteness, water/rice ratio was 0.50%
and turbidity was 13.3NTU(29.3ppm) even under high pressure, so the rice with excellent

milling characteristics could be commercialized.

V. Conclusions and utilization

This study established standard and measurement method of clean rice by investigating quality
requirements related with clean rice and developed semi dry type vertical clean rice manufacture
system. Its outcomes are expected to be used for publication of a paper, patent and technology

transfer, suggestion of policies, advertisement and education as follows.

O It is planned to suggest polities to utilize widely the standard and measurement method of clean

rice to the government.

(O Three papers were presented 2008 summer conference of Korean Society for Agricultural

Machinery and around eight parts of this study were arranged to be submitted to journals.

O Patents of manufacturing method using clean rice related system and rice bran are prepared and

technology transfer to a company is In process.

(O These results were presented in 2008 Regular meeting of the Korea RPC Research Cooperative,

special seminar and education programs and their advertisement will be expanded.
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3 4 ol A ddiskE #skar ek

12 RPCOIAE 255 AdaiA= A Hobdr] flste] Sigto]zt wijobn], f7]sAulv]
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A 2% e Z1eie d%

A 1A I #Adr)=e A8ty TA4-
1. 80|29 A9

At oz Feglo]~(Clean rice)™ “AA| gal FWko] 73t 0" (Yamashita, 1993)5 &a}H,
ol 7HA] f-glvigloll A ekl S-lgte]2ol st vt §le Aol HEsh S-EjuetellA] AREE AL
Q= “TLAH], “AojLpe Ao AN Zof 3k Zolwl Aol y|Fo] glon, AX oIt
AREEIAL Qi Ao dEo U e AHolE auE <183k Ao B3l AA o)

sk Eulaol ] “FAN(S=2W3E 4003526710000, 1996, 12. 27, U 24T )9} “Nojifen”

(5393 4005242630000, 2002. 7. 3, =Y (F)go|=8) FRETE=H] Jal, “FA"e] XA
ol “@o] E3tE]o] itk AL o] “BAu"S F7]3F W7 RPC7)F ¥4 E o] AFAPAHE
2003tH6269)En}l = AJEIZA] “FAR], Rojud’ 2 Akl Sol2 ARESlY] oy Aol
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<Zefo)s 9] ol

29 (n=509/%/55-89)>
12
o
e 3 rom
W9 Al K
177 pe
o Zolol
i=

WE vk
oict

88.8

7FA0] HpRA 179

ol g 2 ok | |15

41

Sdlgjols FRigjolx
R ke
(n=1,000/%) (n=573/%)

% 2-1-1. Sl Slelols 914 B 7414

F 2-1-1. SEueelr Fgo)x A 2 194
Sdgtol2 QA= Zdgto] 2~ ]l
T SEAR ol o SEHARE - -
AT} =7 i "
A (1,000) 57.3 42.7 (573) 11.2 88.8
| (493) 55.6 44.4 (274) 10.8 89.2
AH | A (405) 57.4 42.6 (232) 11.4 88.6
0 EA (102) 65.1 34.9 (66) 12.0 88.0
20t} (71) 58.1 41.9 (41) 30.2 69.8
Z=n 30tH (298) 62.0 38.0 (184) 12.7 87.3
AP 40t (330) 59.9 40.1 (197) 9.9 90.1
50t o) (302) 49.6 50.4 (150) 5.9 94.1
2% my (92) 55.2 44.8 (51) 12.0 88.0
A T 24~34 (332) 53.5 46.5 (178) 9.9 90.1
RS | 3H-4A (338) 57.4 42.6 (194) 10.1 89.9
471 o) (239) 63.1 36.9 (151) 13.9 86.1
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=

o 3 ozl 717

= SR
A A (64) | 438 | 331 | 385 | 3.30 | 24.7 | 3.04 | 155 | 261
5y | (30) | 539 | 346 | 50.1 | 3.50 | 30.8 | 3.08 | 23.0 | 2.96
AR | ApFIA] | (27) | 386 | 321 | 300 | 313 | 171 | 3.00 | 85 | 231
Z4 %A | (8) | 236 | 309 | 236 | 316 | 27.3 | 3.06 | 105 | 2.32
20t W | (12) | 366 | 330 | 367 | 312 | 92 | 3.02 | 91 | 264
Z=n 300 (23) | 474 | 328 | 37.7 | 3.38 | 30.1 | 311 | 13.3 | 2.69
AFE | 400 (20) | 46.2 | 345 | 462 | 347 | 21.8 | 2.98 | 11.7 | 2.43
50t o) | (9) | 388 | 313 | 259 | 3.00 | 388 | 3.03 | 388 | 2.78
27 Wk | (6) | 21.9 | 3.06 | 220 | 3.07 | 0.0 | 2.81 | 37.3 | 2.96
Awly | 28~3" | (18) | 260 | 3.00 | 195 | 313 | 13.0 | 282 | 13.0 | 2.37
7HAS| 330~430 | (20) | 55.2 | 343 | 436 | 3.28 | 261 | 3.16 | 10.1 | 251
47 ol | (21) | 544 | 354 | 544 | 354 | 404 | 319 | 163 | 2.81
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e A Axkel xRkl o el T Aol Wik o] 83 AT shvEA Sdeko]x
= ol9] ARl sl AEE AL Ut

@ ER s A AL}

A(2001)> 7Pgot Aol A AS As w Wu|geke] of 15~20u¢] Dal= MA47F astal
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240} 34, Hlt} 5ol BA0Re 2R Youw Fuelolne) Atow olsh B AALAL W
A% 4 ek sk

@ A7l H7E A3

o] 5(2000) oA R 55 AATH SHdto| e dnt AR A7gdo] Hrkal Balsigle
, Kawamura 5(2009)-2 Sdgfo]e} il win)E A7st Ay} A2 20CoA= Sdefto] 29
Ar)7)zre] dnkain|E ok 2Rl 15Tl dubimrn gal7)ite] dojhrial ®arsiglet g,
Yamashita(1993) & Sdglo]l~s HHET A%Ado Sdgfo] o] A W FEAI
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RPCollA= 71 Al Sdlefols AZALRE F7k AAjste] Als Ad 5 e Ao
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e & e e e e T
L o] & Thekst AlEe] ke HESkaL )
g, 20109 49 I gES EE AEAL Sl SRiEtolzel Widt AbdYE v %
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Sleglo]~ W)L
Ky = ooy | AVBX
A . wat | Aa | B | A4 | & | 100
Zﬂ"ﬁ‘ 3 (kg) (%) ( %{g) Zﬂ"ﬁ‘ 3 ) (%) ( \(J]/Blig) (%)
AolURE B9l
S A 20 | 47,900 | 2.395
Ao e Yl
U Sema(as) 10 | 23,000 | 2,300
/V\]o]]/]t‘% U]—O]T‘:_
S e A ) 5 | 13,900 | 2,780
Ao 20 | 59,800 | 2,990
.‘?_h:ol: — _ _ _
2| mopten 4 120,500 | 5125
e
o1y e 5 | 23,000 | 4,600
Al E =S | oy
3| ojtectnapa | 2HF| 4 | 13400 | 3,350
4 fﬁ—j—ﬁ f“:{ elk | 10 | 23.900 | 2,390
Aojuf Aol =
| fls so 0.8 | 4150 | 5188 | oo ly 16,300 | 4,075 | 118.6
Aofu2 B
ﬁiliiéi 4| 17,900 | 4475 | Tilopw 14,900 | 3,725 | 129.7
R R e | A FHol | =4
. A T ) 5| 22,000 | 4400 | sioluten | T4 24,500 | 2,450 | 187.8
P01l 39 | =2
) 5 | 24,000 | 4800 | yurw | 9 26,300 | 2,630 | 174.9
o3 o | =,
T (AT 10| 35500 | 3550 | sy | 5 27.500 | 2,750 | 129.1
A b :
8| Caxan) 20 | 46,900 | 2,345 | @AlEpR | aur 45,000 | 2,250 | 104.2
AGAZ | .
9 | Sois(rn) 418300 | 4575 | ggny | oo 49,800 | 2,490 | 219.4
o] 7k o]z
M35 2] ZAm] =27 21,750 | 2,175 | 114.0
10| onyen 10 | 24,800 | 2,480 ;;}é}
S e | B 23,000 | 2,300 | 107.8
ofo| & oAl | et 39,800 | 1,990 | 162.1
nlg-=9] 5 116,500 | 3,300
Aojupe & ApotekAm] | b 42,800 | 2,140 | 150.7
11
- oA | UFE 45,500 | 2,275 | 141.8
MFO?EZLL 10 | 31,500 | 3,150 —
Ao ] | dE 51,500 | 2,575 | 125.2
Zo} | dut 13,800 | 2,760 | 107.2
=] T = o
12 fo?ﬂi;% 5 | 14,800 | 2,960 ong?j]} At 20,900 | 2,090 | 141.6
Srhole | An 25.800 | 2,580 | 114.7
1t 3,534 2,578 | 139.3
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7t 9ol ATER
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flo
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offt
i

Sl Selzolze] FQ 4 Q= 49 “HANDS} wE AT} el
(1987)0] Hzx=A, 1 0]3?101] Chung 5(1998, 1999)°] A571 Ao, Eeto]x9}
A7 370 Aol B Ao AT ok

r:i =
F_’rﬂ,
1o
=)
%o
e

A% QTE ARPCO) Z1EaE FAE WMol $8F Ael - 713714 AB(2000, FBATHALR
AEAS) ARSAZ A AR Az T D g3 7Y ARATAAA o)
B2 PTG sfels AU AAAT, T oIF DIFCODE 444 ik

2 7Kgl ts Aolube & AZ/ANE % EARWF, A4 (2003) WA R
AR IR e g 0 AN JBASEAY S ATEI

j

= l -
a1s] AoV slel AR Mk oo, AAl ] el Felepe] Zctols 4o, 7
% EAZAPEe AYEA Eaisrk owﬂzoozw o QoA A TR Felejo)
AR ES ol gate] WAZIR) (F)etolEle Aglsle] “Holhearolehs HUtR WA 2

U = 2 =
w 7Rk TlEAupgao] AR oflel] A WiFEA] Skl

#(2003)7F 7idkel AH7PEA B vRrlEale] 23 E Sdtol s ARAER A8slEA] &3}

E 2-1-4. Tl Seelols wlE QAR

Arey 7l AT S ArNL e dEH
O old®, 454 5, ARPC A

B ER) — We] $38 2y . 7pFEr)E O (F)Etel=d F4, F7H4”)

(1999~2001) | O 7F=E4R] “Alofup2” Az 28] A8 B

S8} L A8e)E

Sha- A E I 1L A7 G AAES] =R
Lall_lﬁ‘l__:flil_, O 1_7]§:]_; O-—ﬂl'ld—q] = ]—'_1‘141_1__ o 7]»43]3]1]]:]0});}9/] %Ogg_zj 7H/1\_
Ak (2001) — Aojuf & A7 ANE 2 FEH 7}

E&8A742(2002), | O H3]A, A WAk =
AFHREFL(2003) | — FAWTFEAlE A
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. 29zol2 #d 53] 2 £9 Folx AxA2Y

Zletolne] Aol H—t— Anrlsl PREo] AR AAAAA(ES] D AgAHE T =
Bl W WEE AL, 9F) o] ALgo] FE of

N
O‘I
b

\1
s

o
S
X
fu
A
i
of
~

T 2-1-5. Au)7)] wale] el SE8 A @

T | =Y TENE | sEYA Rl T 54 H]aL
=]
7EAP e RE Jals ofn| s eE
53] |olEAl i} 10-0642303 | 06.10.27 An]7] A AAAE
% [e3Ne]
SREIEASAR=RE R
E3) | (3)Hm)e |20—0384236| 05.05.04 BrarE A A BE w2
o] An] ]
SAEHY QEE o] &7 W]
Ex — OFI~ OF 3L
3 . 10—0469319| 05.01.21 A B SEF, 2F Y
Ie) A=
g | M, 71e e Ak e
o 1omg 2070300901 03.01.02 | 20]25%(0.1~0. OOSﬂm)
71T 5
=T 7= 0|83 .
== A _ H O = o i oL
53] | FHFX  10-0362891| 02.11.16 I 21527
53] | FH3X  10-0362310( 02.11.12 | 72 Iv]EHA] 57)% 2d, Be4]
| TR ol &g AHERE 2] Zbgole=ret
5| 10-0302140 | 01.06.30 AR °.
g llgto] AR 47 o]2+(pH8.5~10.5)
T M7
53] | Wl [10-0284706| 00.12.22 | ogek wy] W 1 T,
Ay
a8 — Zel gl o]
Aot uREFE 120-0039062 | 88.12.14 A7) Pag =3
Al
Aol | ERE [20-0011043| 74.07.05 | FEAA)) A= 271, vl I




¥ 2—-1-6. S¥go]xd] #slo] o] S5 AR |3
T =il 52N | 529zt b 2 F2 EF 3l
=5 | ez =2 A, 7],
- A AAR=
c2| wzasy 10—0504247| 05.07.20 A7 A AGA PRy
o]|23]=7F | 10—2007—-0 07 0117 A () AulA ¢ FHEA | B
EMAIA 008527 o A 2 A | o]slelloj= 7] AA
EQ o]
ZjdeAl | 10—-2006—0 06.02.29 FAR] Az 2| g E 7d, a9t
Y 016754 o 1 A aF, AE5T7
el =
oJulukH  oJuRF
71H X171 7}o — 5— ATz, FAE
B 05.02.21 N A5 A,
T o] 015946 Az 2 -
o _ w5, 9A, ¥1A] 7Fs)
A A 2]
71E A 7] 7 oA ZAn| ZAx] ALA Ao
roenT S B A )
oplE EA0] A 10—0465656 | 04.12.30 | Az =], o x| S
24 R R ESC ) e
s 10—0401953| 03.10.02 | A2 F-Am] An)=] 457
A4 T EALSgol
- ot FAv el 1
(F)Hte) M2 10-0361977 | 02.11.08 P (0.1~3%), YA A
—oF A%7] (40~80C)
12 2] 7|2 =01 R)=
:D/‘ﬂfﬁ.‘%‘ﬂ ‘_;,_l - élg}\oﬂu THXOZ],
w5 10—0332060| 02.03.27 4 TSR] 2T
° 71573
711 A 10-2001-0 XA E ol%‘i E4] A,
lelsr 01.10.24 | FAW] AXFA] 2 | FAESTTAATE(EST
PRI 092295 A Gpeiel)
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Sefubele] AAHo] gl Feletol Al ge TAS A (F)holE] olsloli Ae] TR o
woll A AzE SRl AL MAFAL glow], 53] Sataked] ZHEATIEA, Yamamotorte] 712

w0l ARl Alagloletal & 4= Qlvh o] ol wike] FAANY] S5 ARSSHEA ERlEe|AE

. . el Fo AAEA .
(E/hr) | zer(w/min) | A9HmmAg)
HRC—4S(1¥H) 3.5 70 350
HRC—4W(2h) 3.5 70 350
YR-50(1%H) 3.0 46 350
S YR-530(1%H) 2.0 46 350
GEAVD 1 prp—g00(19) 4.0 45 500
DRP—300(2%h) 4.5 70 500
VBF—7B(1%h) 6.0 40 450
KCP40A(1%H) 3.0 11 600
A EAE 2.4 50 400
2 ;;ﬁ% A A A E 4.0 60 400
A EAIE 5.0 80 300
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A 2 A =9 FH7|= A AR
1. GE9] FAm] ABAES
7F dE9] AN FH7|E TAA

Fglo] o] AFRl “FAM (4K B gol7t HEE AREE AL M FIEE(1988)2] ki
FifiicBas 2098 0.2 d-goj2A] “&8 A &5 7REIA FHukels WnE dehl 2 ARSSE Flo]
Hx=2 dHA ok 1 ol dnby oz B2 st Ao JPdES Bol oA Ha, &S A
= AlZte] dojAH o] E& Sske] eyt Wolk R w21 SRS A= Flo] Frlal I A
Aoem, S A= A wele 28-S ARSSISITH U —, 1941). b7 283 wnlE 1955
W7k w3 Aol A= ANarekes 8o1S ARRSHITHEEASES, 2003).

FAE dEoA] aEa wdE V)eaA] FAule] s apde di Hu)rjse] wHd gy} A
=of glofar s 4= 9t

4

$ 2-2-1. QA FAmet AIAA ] T

F SR T RE) XK ER iT By i %
1991 [BGiK][ JF ]

1992 || oimatoid |
jog3 || TelvimkEE

ERAR | (o) | | fRRFR [ Vesetam raol ADUHE |
1994 = T e EHE T (et vmm )

1995 (——————] fERAR
ﬁ%
ol Za|
1996 k:[ R0l o8t Fors |
1997 SJR
”
1998 9|
—% 2
1999 a2 ol BRI L fill
2000 I E| —= - .
of || & (":[ JAS ol olstger || | B #
2001 [: 7 [ ] “2'? %
E = g M e
o002 || meKEE ssofEF ||| & ==
* P
A f— | ckBorsEAE | w || 22 -

2003

[

A A 24 B I 1955 el 3] el AU SR A AR 12}
Spolglon, HisEE e vl o) J1&Ael Fal @ & FEANS) EA} A|Ee 196047
B AU HolEuA AAslel Wad SlelEhnw ojeleld W ole Fge] P wuy



Far} sobxltt. ool it ArEdie e AgAvloM fPredor cist HEs
AlEFetglom, 19603t Aol thgrle%
10de] A =4 o Hgwgin.

1970t o]Folli= 53]
7] EdEel e A
o] Fojzl A7]%= o] A)7]]1 1970 ) Zxtell A 198017 iﬂ s Prxﬂﬁr xmom A An)7)=
1970\ tholl AZHRATE & == o] vEAATZIRA Zgshs G077 AR g
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(2100N Turbidimeter, HACH, U.S.A.) (NODA TUSHIN, Japan)
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o, T FH47]NA sAloll SAHo] BrlsslER AJEdke A ojFEs bl gl Aotk
¥ 3-1-1. 2w
%9 Rl
EPA(Environmental Protection Agency;P|$3H}8HE B S =)ol A
F9lE wo = wlg- g AEske WY
- NephelometerZ AFg3le] BIeE SA5h= WS U3t
NTU - Ak ge(AlFskEsh ke dAE Uehdlr] Sl Alege)

(Nephelometric Turbidity Unit)

SR ARLe] Q0xolN ol zolAn,
A A7 AR AHe
» HER 712(19999 29 1AL gug

FrEdz zevplo)e)

_l

10O
TA7IES INTU olet= & 218 skl J&(He &
AFANE WE(2002.6.21314], S BHE Sl
Kaolin ¥8% : =4 Mol 992 ppme =(°) =2 A3+
o T JleRloR HESk PARREA, FAYEAR St
(Parts per Million) =3 el
FTU X2zl gr w92 He|d Hde AHElst NephelometerS Al
(Formazin Turbidity Unit) gt g A
FAU - FA A AR 2R AR 2 004kl A
(Formazin Atenuation Units) =A% 7ro s SO 70279 ok
FNU - AP ARgSlE XEr yERYE: 92 F2 904kt

(Formazin Nephelometric Units)

ZYol| A A3 gho = 1S0 70279l )8t

ASBC(American Society of
Brewing Chemist)

v e WE B9l

JTU
(Jackson Turbidity Unti)

]
. A

A= B GAR SAINS A AR v e
Mass—Cylinderg& =5 ¢ %2 AEjollA Mass—Cylinder
of A5 LA HH o webx BEfo] Hol= wwol gt
A= P& o83t

- dubd o g fobHo R Sk Ayfel 7|7l Formazin X<

AREEPH 40 JTUZF 40 NTUS A9l #Zobd(American Water
Works Association Research Foundation, 1998)

EBC o Slobr a3
: =83 trole]
(European Brewery Convention) g dld
TE/E %ol zenb Bungs A4S FNUE A
(Tribungseinheit/Formazine)
¥ 3—-1-2. 8% W97kl ikt
T 1 FNU, 1 NTU, 1 FTU 1 ASBC 1 EBC
FNU, NTU, FTU 1 0.057 4
ASBC 17.5 1 70
EBC 0.25 0.014 1

_44_



2 Aol BUNRE AHESle] ppmat NTUS 593 5 Qs 345 ol-gke] 453t 294
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100 110 120
S S (NTU, 7 2 &)

O 3-1-3. ARe] GESAPEe] Yk

NTU,,, =Yy +axXNTU,,,+bXNTU,,)* +(c X NTU,;,;)* (" =0.9362)....coereerrerrernne. (3-1-2)
A7V, yys a, b, ¢ 1 A (y, =— 1.4046, a= 0.4865, b= —0.0143, ¢ = 0.0002628)
ppm,, 0 = Yo +aX ppmyy, + 0 X ppmy, )+ (e X ppmyy)* (7 =0.9362) e, (3-1-3)

A7V, Yy, a, b, c: A BET(y,

—0.7302, a= 0.5509, b= —0.0084, ¢ = 0.000072348)

2ol ufeh B9 Algel M Bl 2 Aol

H- \fE/KI%%( P A= dgd Alze] SARD(otEZSH(F) 2
EL7](SA 31))E ARESIES A3l on }\]tﬂ—}‘ﬂloﬂ e g Azl FE 40mm, FsAIZF 1503)/
S 71E0 =2 kAL Atk

TUjollA ALk = X1%7](shaker) SollA 21Z3} Z1sAIXs
AESE goks = glo] dAl felutels 2o His

Al
s SAshs ¢
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()9 AR7I(SA=-31)(FFHU5) ok FARE P At W78 Fdstal sl AAold. whetA
& Aelds - Sidl -7 ARl Fadt VRARE g5 fste] e, AR 3

 AFAE date] Ao A dE Az AREE= 7370
F15038)/Fs 7T 5 e ARTIE olgste] e R AEARN
Aol AR ARl TdFE oftESHSHF) S XPVI(SA-3D)9] thiom AR
Shaker(SR—25, TAITEC, Japan) 24}, HZ& 40mm=z A o] 9o}t Wis4el WAz ¢lo] %
o] 7Fssllth rpmAEdS 1503)/2 082 aAskal, I sAIRNS 10, 20, 30, 40, 50, 60% & 65752
2 3lon, W] e g JEAZRS 30% 2 A4Sk, rpmS 100, 125, 150, 175, 200, 225
3/ 5 65 = SISl

Recipro

Ao A3 win| Algi= 2009 129 HAHAURPCANA Ar|A|~El(Satake Cor., NCP, Japan)©ll
ZH Fo= w39, 40, 41, 42 oIk AlEe Easte] 5CE s Wgael Bt

afglom, A3 1247Fde] Aol W3 3 ARty B B (2100N Turbidimeter, HACH,

U.S.A.), &Erele] ZHl= UV—spectrophotometer(V—650, JASCO, Japan)Z o|-&3le] =433t}

(2) RZo] Beo] HAE F

FRow I AR g APvle] AESe AFARE

o
QUL A AgAe] G Algo] AMgE JlREIR)

flo
N
L)

AE AR 7152 A 9] 314 H o

)
I
o~
:
)
off
>
o~
H
o1
O
ot
~~

T
15
Y
[.._m
i)
¥

Aol ARgst e 7SR 7I9] A9l At FASHAl 31AGle] Fg-=ut
o] ZE7|(“B'gfar 7], SB—20, Jeio Tech Co., Ltd, 3¥=r), J&7](“C'8}ar 7], VS—12055W1,
Vision Scientific Co., Ltd, $+=7) 5 37l A2 sIFTH1H 3—1—-4).

Ho
off
ol
F‘F
H
R
>
oo
ﬁ}i

i

a9 3—1—-4. Ago) 283k JE7]

3%l 297]9) ABH(cycle/ming pmOE BINE 71 A5 1508)/20] B 7 057]

7]
of BAe 3| HFEFAVE 15008 FAsIR oM (W Cx= duEdaS E8) rpm 47 2072 FA4), A
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7 7}7} 149, 144, 1465 JERAATE

N\
o
o
e
B
rlo

=

3 3-1-3. 37719+ B A%

A

H I A B C
ek (3 AGS) (A (3 A
Z1¥-(cm) 4.0 1.9 2.6

Aol ARERE Alms W& 38, 42, 46%1 MuRA A7) sPdAellA It FHANE v A
7](VP—31T, Yamamoto, Japan)& o]-&3&t] 7hagt & Wesle] 5C A=2A7darel A74sk 5 AF 24
ARE el Aol WA & FAEItE B BHeAl(2100N Turbidimeter, HACH, US.A.), #EHY
9] Ze}= UV—spectrophotometer(V—650, JASCO, Japan)ZE o]-8&3dto] =A3}3ch

AErol we el deoe] Zekbgh o] Wshs 19 3-1-53% 11 3—-1-63 Skt
A W 39~42%1910] wn]oA XE57t S7VETSE Tl A o
Bl ot S7152 dAsA] stk ds Sl mE B SRS ERlsh] ste] 11 3-1-5
ZF e AlgoA XEdRE ST Beghe] JiAE o]8ste] et Bkl WAlE A
 Av=s v a§ 3-1-7, v A(3-1-4) B A(3-1-5)3 ko, A(3-1-4)¢H3-1-5)%
123k Avl= o 13 3-1-83 2ttt

TUNTU = Y0 + @ X F D X7 € X7 oo (3—1-4)
714, Tunry © B%=( NTU )
x @ A& cycle/a )
yo=—93.6597, a=2.1140, b=—-0.0123, ¢=2.3837e—005

TUppm = V0 F 8 X B D X5 F € X oeeeeeeee et e e e es e e (3—1-5)
4714, Tuppm © EH=( ppm )
x @ XEF( cycle/At )
yo=—174.4623, a=4.0290, b=-0.0235, c=4.5430e—005

2w aRelA] oF ¢ giso] RS whel Bhet B4 100~1208)/R k= [ESe] wel g
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o T Ss £ (3=)
1 2= = | =y o)
% 3-1-5. gyl e H=rst
3.5 3.5
—&—— 100 rpm
— —& —  125rpm — & — WE395
30 ———-—— 150 rpm 30f ——4— #&401
° 175 rpm —o—- M E 415
v — 200rpm —e—— 8 T423
25 L —-—@—-- 225rpm 25l
~—. _ e
w & — — -V
~ — e _ - 20
20+ 5 _ _ — v "5 .
\\‘\\i:-‘i\—\_ s
o A o ge2T o
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g -\-\./- g
@ 9
1.0 - 10 |
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39 40 41 42 43 80 100 120 140 160 180 200 220
L & s = (32)
—1— Ea = o T
T 3-1-6. el e Fekele] Zek(bgh) Wt
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80 100 120 140 160 180 200 220 240 80 100 120 140 160 180 200 220 240

TS 2(8l2) TS 2(32)

a9 3—1-7. A%55o] wE Wi 39~42W <)o) winjo] Hof Bl

1.0 14
08
0.6
AL
= 0.4
-
02
E 0.0
2.,
0.4
L L L L L L L L L L L L L L
80 100 120 140 160 180 200 220 240 80 100 120 140 160 180 200 220 240

% 3—1-8, A5 w2 Wl 39~42W 9] o] winjo] Hf By ZU)E

ARt whiz Biesl dEfene] Zekbgh) o] Mshs I 3-1-99F 113 3-1-103 E9kth

oA & §= Q5] Bl nE wino] wiuloa AEA|7te] ZrlERE Zy)ele Aeke UEh)
(@)

LS 3RIsly] I8t 19 3—-1-99] 7} Wi’ AlgoA] FFAIRPER 543 giaghe] HHAE o]&
slo] ZEAI7H} Ehegle] AAIE AlE Avl= oS g8 3-1-11, TS A(3—-1-3) 2 2(3—-1—4)
7

oF Zorom, A(3-1-6)7} A(3-1-7)& 1xp)Eet Avh= vk 19 3—-1-129} 23Uk
TUNTU = Y0 F 8 X D X0 oo oo e st s e s s e s e e s s s (3—1-6)
3714, Tunry - B%=( NTU )
X AEAZH =)

v0=8.3283, a=0.5954, b=-0.0041
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714, Tuppm - B%( ppm )
X @ ZEATH %)

v0=19.9129, a=1.1348, b=-0.0078

A 2 gRelad o = Ql5o] XAl whel Bl EAIRE 10~6027H ] REAlgkel wel e
=rb S7RIA, S7HR2 JEAlRte] dojdaE fHassigith
= o] wulel A XgARte] Sk ABe] et bk Beeh fARE e HERHR

il
g, ZEAZk we} detle ZEAIRE 10~6027H5 ZsAIZtel me} bakd S71sIIAINE 571

50 50
T 10 sec — m— ™ 395
— A — 20sec ——A—— 8T 401
40 ——o-—— 30sec W0f ———— 415
° 40 sec ° B G423
— —v— — 50sec
... - — —@—- 60sec _-=
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—1— = j 3
a9 3-1-9. IEAFtel g Bews)
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sor e §8 o 30f — A — ®Z401
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& S Al 2t (sec)
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& S Al 2t (sec)

9 3—1-11. FEAzle]| mE wx 39~42W<]e] wiuje] H4f Bl

L L L L L L
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& & Al 2t (sec)

I8 3—-1-12. AEA7] W2 W% 39~42H$)o] winjo] P B Z7)E

(2) AFo] Bzl mA= 9F
3 3-1-40lAM & = glRe] WE7]e) o] 47 tpEre Fdxiior dhlelr] ste] ta A
2]

3—1-8%} & o)FA

o sAEl(m) = ZEF(3/sec) X AF(m) X FIEAITHSEC) v, (3—-1-8)

Qe oA MIS lEew 7t AINE Aa AEANS WAF AR TR E 3-1-49) 2
L Shesh @ 2 Aeele] Aekbghe] MEhs e

7)
ka1, W 42491 S ARRE g 92 ols A
a9 3-1-13%}, 18 3-1-149F #3gko, 7z} Aer)e] A olsATdA S gk g &

3—1-5%} &3t

s
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gloll M= ZFo] AL =41 B, C, A

e}
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2,826
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5,652
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8,479

A7 (sec)
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10,456
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<mO
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1,800
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476.8
536.4

400 500 600

300
ol E A2l (m)
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0l = A 2l (m) ol = A el(m)
a9 3-1-14. oAl mE & B d5Ae] bal WSk 42.4)
% 3—1-5. oAy W& e W3l 42.4)

(m) A B C A B C
23.8" 9.41¢ 11.3° 10.4° 21.9° 25.4° 23.7°
59.6™ 18.8° 19.6° 18.7° 39.6° 41.3° 39.5
119.2" 26.9° 33.7° 30.6° 55.0° 68.0° 62.1°
178.8" 42.0¢ 47.3° 44.7° 83.7° 93.9° 88.9"
238.4™ 48.1¢ 56.6° 53.8" 95.3° 111.5° 106.2°
298.0" 58.5° 68.4° 64.6" 115.1¢ 134.0° 126.8"
357.6™ 66.6° 75.6° 72.8" 130.5° 147.6° 142.2°
417.2" 72.4° 82.92 82.0° 141.6° 160.2° 159.8°
476.8™ 81.1¢ 87.5° 89.4° 158.1° 170.2° 173.8°
536.4" 86.7° 95.8" 97.1° 168.7° 186.0" 188.4°

K 3 W d9e) P
abc rowoll A & alphabet& #& 39

k0 oskck o skokok
) ’

A&7} p=0.05,

1= =
0.01, 0.001F=0lA

_54_




1.

5He] AvAlellAl =z A

T

Xe)
yal

o] F3

E
it

[9]

g

=

=

ol g 3te]

=
=

20094 129 #3171 RPColA Au|A]2~8l(Satake Cor., NCP, Japan)©l|
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=
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=

A
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¥ 3-1-6. FUAEE AFESE 5r 9] SAPE g
=272pH EFE(NTU)
HHE=
a b C d e
1 28.5 28.3 27.0 30.2 28.0
39.5 28.7 28.5 27.5 29.8 27.7
3 28.5 28.4 27.4 29.5 28.5
1 24.7 26.4 25.2 26.7 25.1
40.1 2 24.8 26.5 26.0 26.4 25.1
3 24.9 26.5 25.4 26.4 25.9
1 21.8 22.7 20.7 22.5 22.4
41.5 2 22.3 22.4 20.5 29.7 22.2
3 21.7 22.5 20.8 22.6 22.3
20.9 20.7 20.3 21.3 21.7
42.3 2 20.8 21.1 20.1 21.6 21.1
20.8 20.8 20.2 21.6 21.4
¥ 3-1-7. TUANHE ARR3 5o SR B A0 A1E
Z747pd ¢ BE(NTU) RGANEESIC A
AR %E%W]_ =428
g | | AXANTO) | (%)((BY
a | b e |d e |Gy [ EEEA () (A)X100)
39.5 | 28.57 | 28.40 | 27.30 | 29.83 | 28.07 | 28.43 0.92 2.53 8.91
40.1 | 24.80 | 26.47 | 25.53 | 26.50 | 25.37 | 25.73 0.74 1.70 6.61
415 | 21.93 | 22.53 | 20.67 | 22.60 | 22.30 | 22.01 0.79 1.93 8.79
42.3 1 20.83 | 20.87 | 20.20 | 21.50 | 21.40 | 20.96 0.52 1.30 6.20
H(C) | 24.03 | 24.57 | 23.43 | 25.11 | 24.28 | 24.28 - 1.87 7.63
— 56 —




M W= H o] —-F A (NTU)
RET
a b c d e Bt
39.5 0.20 0.20 0.50 0.70 0.80 -
40.1 0.20 0.10 0.80 0.30 0.80 -
415 0.60 0.30 0.30 0.20 0.20 -
42.3 0.10 0.40 0.20 0.30 0.60 -
H(D) 0.27 0.25 0.45 0.38 0.60 -
ZAPE @Ak TAYE(%
e ext s | 1.02 1.92 1.49 2.47 1.61
((D)/(C)*100)

B oldle] B a7gle] HYATE Fuw slo] Felgelse] FASYS] Lad SAPHS o

O 8%, wb.) : 10g FH-135C-24A7F Ao T AT § 5gial|-105C—5ARF B 574
How shtstalon, SRS T A(3-1-9), A(3-1-10)7F 2ttt
A - Mios=100—=1.0122(1007Mi55) evererrereriieeieeeeeeeeteeeeeeeeeeeeee e et e (3—-1-9)
BT 0 Mips=100—1.0133(1007Mi135) erevererieeerereeerereeeeeeeeeeeee e (3—=1-10)
1714, Migs + 105C=E ket 35(%, w.b.)
Migs = 135CZ 543 38(%, w.b.)

@ W% 0 WEA(CR 3003, kett, Japan)E ©]838lo] FUA|Rol tdl] 53] W FAslo] gkt
2tke AT 33 SHA] HAgks ARSI on, AnsE AEA(CM—2500d, Konica Minolta
Sensing, INC., Japan)E ©l-&sto] L a baks SAsICH, Y A5l sl 53] vt 43 £
Hd 2 HAagks AlLlg 33]9] HAE ARSI

@ wlopESE ¢ A 5(2005)9] WHY FUSHA A 5= AFSte] wielrt okl HI wiolrt
HololA] ek gow el on, Hjolrt ”0}9}*5— A oAl wete] EAWE Q= Ale e
1/25 38l 980 77k AHz dolde #e A az AXRE 3, 5% Hol & Hiole]
FE ALk

off



st & FHS S8k 370 ghell 165 wEl Al 100g@o2 $tsle] 339 HAAE 574

® o] FUSA ¢ /S e A g FE vliE B ujAs AAE Sl et S AL
CV-M77, Japan) 2= 90v} Stdjsto] 3rie] g7t dAsgleAls S4si9lom, At

sputter coater(Spi supplies, USA)E ©]-&3slo] 10~30nme] F7= gold—palladium®.2 =3t

59 ABE FAPAAFEAR Z (Scanning electron micrographs, SEM, S2380N, Hitachi, Japan)

o] g3le] 7Rt 20kVellA 1,00001&2 gste] Slsoirt.

rr

o o

(@ CBB(Colored bran balance) index : 7 5(2007)¢] 7} 5L3kAl NMGA|eFo2 35S AT
3t o] AW A(JAL CV-M77, Japan)S ©]83te] 94-S BEsta, 53 ojujx)=
©](Image Pro Plus. version 4.5.0.19, US.A)E o|-&ste] 19 3-1-159} o] = K3k =40,
T2 s A ag)a ARse @A) 7] Al(pseudo color)E AR the, I(A), &
5(B) 2 ARS(0)oz T d99] W3S Image analyzer(HAROX, HK—2200(MD3), Japan)
2 A=t Aot RS2 WAN|Eo|A CBB indexe= 2](3—1-11)3} o] 81590, 5019
CBB indexZ Z4sle] x|} HAx]9] 2 =A4HAZ AHEsISITh

a) NMG AlefAz]e Gt
a9 3—-1-15. 3PFAEE o] 83 CBB index S
CBB index — (‘4—+B)@xloo .............................................................. (3-1-11)

(A+ B+

FHAE 3PS5 A7](Zoom video microscope, INU, Korea)E o]-8slo] & thgde] yHS 574

(x90) Z43to] Ere] FLIRS Lo ANk
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2007.12.31
2007.12.10
2007.12.07
2007.12.03
2007.12.05
2007.12.06

3

Al
Al
7l

317+

&)
&)
S

=
T

dFE

QHfE =7
Al

alL

o
T Aol
o
Ty
— 59 —

747137
BITA =

73kl Aol
Aol

J

(BG Type)

7
H.

T N G ) e B B R Ar
B RTmE PRy ™
M = % 70 " AL o T W plo =
X 7 LT o ° X _ o
c e T EPR TR dw
ﬂ 0 X _n:ﬁ ‘.__ﬂ S xA#l
%o Hin K R Mmoo e 3= i
e Ty E s ook o] Z %
X Az I S IR i
-T o M= S I R Rt
o5 oK TR R SR A= F w
EC A == < X 3
S B M X K| oy NN X >
W F R o W o) = s
s To o o e = 2
o X 70 = o - _n;.U —~ E:v r 5.0 _,io
W By S ﬂﬂ.ﬁ@% gw%
o < A g X Lo T o
=L 233D S
1 SUNg o o B .
0 oy ph Mo ) oy B9 g .
N i e %e oy oo = =
W T w9 T B ok AW ogo T
oo A4 &2 3 X T w.L ~ <
O o —
A o ST BT x|
X - - ® o < 21 ~x X0 N gm X B
e B R OWOE N ur B w o= or |7
- .h.Anva o 1:1_ MM H_l ‘ﬁu.o X = _n:.u Hvt _n_ wn ,ﬂﬂ X
o X M oy SR ° _n:.n ]L 9 I -9 i)
o 107_A1| e e Mﬂ I N 1qcu.,_u MM ol o Hﬁw Mo ar
1 3587 i FeE2py §
— _ = — X _ p— JwAl X ! h\ jans —
O ki TP PP e L
PN TR E g = FRLC N S R oy
W R T T o T o v L T
oAl o W R i SR N
Tex TNK o o B P ok T g e |
T N e E L A - -
A ) 1_| < 0 o = X —=
L o X LTSy <
= "ME T e oo M o T 2T om q
ul%ﬂmwﬁ%ﬂ mmn:mﬁ@wﬁﬁc% mlw
‘a X_l \EE —_ . N O muu N X N
= o A & o . [ B ™
S L i
CE NEome 7T R - N o o o H w°



2 = TRy

(1) SRetolz9] E9I54

TUlel fEes]l Edte]ae diFat RPCA AAEATE e AE3|Alel A ikt Als
oL RPCAAE 3] thpsh Aoy Sgelele] vk A 4 gl 1S wland Ashe
wAgeislo] gl AEINE AL R SelAE AR Tk Bl FWols

A% RPCOIME 4873, Mﬁw 8] o i&ﬂ—t— M489 Tejele] ok B Aurhs of

i

T B o] o8 OJ%H 7%7—3.01 Hlw A oF 140%1419452 EJ}E o= 3 QA

A =jell A s ar Q= 87Ke] SdEtels AlRET 2] dEal SRlEtol s AR F9= v

FollA & 5 Qd5e] AnlF TREkA B 712 SRige]2o] Wi RS 15.3%RA, Thete]
e AT F dxdhs 7T Fdetelze] Wyt FE1] 15.8%5T 0.5% FUTE A&
< 712 SRigtolTt 1.9%R0E sl 7k SRigtolies 5.3%=A 3.4%2] Atel7h ile
ojelell = ZRrAmA] Fdletolzells BFAH H I Sol Aol i) ol Egho] glof it

- . 62:;% = (%)
¢ 3 9 A | HHEE | EEY &=

A 714 15.7 93.7 1.6 2.4 2.2 0.0
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s} ZRigtol2-o] the gl Aol g BelskaA shir
T, 24} e ARE Azsle] A4 R SAR U, dgels] Besh A

Sg SR ARl 585 AR duablE SRS, du, Auea Qs a1y

307 TYete] SRR YT BU 14 FAT BES Sl 2

g5 sk 2 duhe theat ek

o

2

|

7k As 2O

(1) 4=
B Aol FASE, 7R R RN S8 g8t BTt AlxE Alg 9 RPC
<

=7
Azt A57F ARSEE e, 12F A BeE S5 st AlgolA

20084 7 FE= A71% s SHRPCAA AMPSEI(BHE 16.5%) % T dete] A3
o

A AzRAET) 13] BA)A BAES AAS e R An] 7 (VP—31T, Yamamoto, Japan)9HS A}
83lo] WIw 35~455F(EAE 6.5%~10.9%) 0% wHe] u|7ke] JFAEH7} U 6714 AlEE A%
3Tk

@ RPC S¥Eo|& ARALFO 2 AZXF AR

O

Fdglo|AE Arkels AR AHLAY] WIRPCOAM ggow AMEEHI e AX(H b,
Yamamoto, Japan), ¥FA21(NCP, Satake Cor., Japan)), 7F=3w]u21(SJR, Satake Cor., Japan) & 37}
A Z¥Eo]s AZA=RS o] 83t Thei 3-2-99) Fo] MEHRE 67k ARE AlFsle] A

ARgEISIEE RPCAAS] A& 2L vhe 733} FUsh
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¥ 3-2-9. RPC R0l 3714 Salglo) 2 A=A <89 %3k S@lglo]xo] 2

A | 3ke Bl A L= 3T -

EART AR Al s g et
cTTT (%) | (%) NIU | pom | o =) | @ | @ | (&)
- | = | @ [199] 00 |152 137 | - | — | - - - - (10.0)
Sabd | 385 87 | 153|259 | 197 | 416 | 072 | 26 | 35 | 400 4.4

R 0 B35 1 402 | 94 | 152|276 | 181|385 067 | 19 | 32 | 520 5.4
& Sk | 424 | 106 | 152 | 330 | 157 | 340 | 065 | 16 | 26 | 480 7.7
o 9% | 433 120 | 150 | 342 | 135|298 | 058 | 14 | 26 | 640 7.9
B4 381 | 85 | 162|227 | 157 | 340 | 0.71 | 22 6.1 | 520 5.2

al e E35 1 41.0 | 100 | 151 | 27.1 | 146 | 319 | 067 | 13 | 31 | 520 5.4
a4 Sabd | 404 | 97 | 152 | 237 1169|362 | 068 | 14 | 33 | 640 6.3
B4 B35 430 | 11.9 | 151 | 281 | 143 | 31.3 | 0.65 | 0.4 1.2 | 56.0 9.3
S3bd 1356 | 7.7 | 152 | 235 | 166 | 357 | 073 | 47 78 | 320 4.6

71# o E9l% | 458 | 88 | 154 | 187 | 59 | 153 | 035 | 34 | 64 - 4.8
2321 " Eabd 1401 | 95 | 152 276 | 182 | 387 | 080 | 1.2 | 37 | 480 5.4

% | 484 | 100 | 156 | 157 | 49 | 134 ] 029 | 0.3 1.2 - 0.5

@ =AXH ARe dgde A

200832t 34 FFo2 7] sPdAA FFRPCAA AvPdElE FA(EE 16.0%)3Fe] A ajxd
7] 13] SIAA v EE AAS v AlaE East & 5T Ashdr] Ao ARgslgiomn, Ay
12A17F #of A& { FA 0] 7] (VP—31T, Yamamoto, Japan)%whS-
AHgEte], M 2054397 F(EAE 1.8%~10.8%) 0% U 17 AFAdEIL b2 1074 Aug

1:
Azste], wimle] AAbgRre Aste] AL

@ AF #F =)
A7) A RPAel AXT Y FEAANA S olstel AT FeNE W QE 2009
of 13} $AIF g S4sk AR Atk
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(2) A9
@ PARS, 7 2 AN 5

b A3 R 500g8 AlFFstal, tekRt §RoR s RISkl 589 ARl Alwste] A

s, o] w AFA} AT v mxAt 285w SHTE FAXRNS S5 WA dEeE
AFe] 108 143 vk, AEeNe] Bms} bghs SASISiTt o] wl 1081 343 A2 IS B
A= @ERe] Bk ARl ot BEAlYl SRS H97] wel

g, AlmaFe] 80wl(5g0] A=l 400m)E 7Hshs %J%Q A dereialzg Aol met A3A
7b A w AR SRR Aekele] AlREe] 80vjR fhitete] SPEER it
@ A% AN 54

O oA AHE 7 AR ARESte] dES Alxeeith dENY] s Tmage
Analysis system¥} AZE¢]o](Image Pro Plus. version 4.5.0.19, US.A.)ES o]&3sly] FFslHa, A
HEE] 7 (JAL, CV-M77, Japan)S ©]-83to] 6082 gfiste] 974 HAS53Iith

?

@ 1& FAIF H=

AZFo| A FE5= AS 747 500gR AlsFsta, D3kl 53] A7}t 12} FA802 HiAo
2 ARRSE 7EEE473.2mD) Y TRERAIZH26.03%) 0] R SAlEk oS 137 A€ (rpm 1600,
W—100T, Hanil, Korea)& ©]-&3s}o] g=sla, ko] AlHky] Hefhxzuldo ulg} Brs 4313

o

y. dy 2 a3
(1) A8, FARZT L 7153

U 3% 3-2-10, 3—2-11% EAE7F of2 617, RPColA Alxgk S-igto]~ 61 FAlsh=t
= 7l FARNRES e Blolth el & o] EAHEEE AlxE 659 Al of
A= 5ol AR 3874 7R 082 FAlEkgl o, BT W M 367l AE 2] 4
31 FAlEkGaL, Me) 38FFell A 1780l 4318 FAslSlth v RPCOIA Alx=gk Sdeto] 2ol s
A Ao Wil FastA 33 7HARE AT

e I 3-2-12% 7B Algel the B AfeE SAARPEE gt AR ekl Ho]
o ol 9 QiRo] AP EREER A% Aol Hs) RPCOIA Feietol2 A=A g
A AR SRl kel AL ) AAe] SRR, ek ks £ detel] ok
Elv} ol HREs) 28 oldo] glrhd £AIE Fadtkn & 4 Uitk 4, @A Ao

of
ol
o

Tt AARe] R ApolE Holal SIlHh 18] AAfel ARSShs Eit Tl 2
500gB T thar A2 473.2miEol e, 1, 23] FAA R A8 33] FAA =5 BA 7k

B
P
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o vhesith @, 18] FAM B FANGRE 2602 FEolglon, 1, 23] FAM v
Ae] ZAAIZe] 17.4%2 WaLA @k 1, 28] SAlAle] vls) 38 FAAGIE Feere B

ARl Eol piAE Al fre] Tidol B2 Alow wdw9)

3 3-2-10. BAERER AxS AR A, 7R B AIARE

i 7 (ml) TAHIAZH sec)
T B | Agx

13] 23] 33] 43] 13] 23] 33
A 530 620 520 490 24.03 | 34.84 | 37.22
B 500 390 360 - 40.50 | 35.53 | 11.47
o C 550 420 460 - 25.22 | 22.44 | 19.22
36.5 D 350 670 610 - 15.04 | 15.34 | 14.68
E 500 500 500 330 2422 | 21.75 | 16.31
Hat 486 520 490 410 25.80 | 25.98 | 19.78
A 430 670 600 - 23.03 | 35.53 | 35.22
B 420 340 360 - 39.25 | 23.69 | 16.19
o C 440 300 480 - 2550 | 25.16 | 18.16
38.4 D 310 500 670 - 13.97 | 13.88 | 18.16
E 420 430 480 430 21.69 | 19.66 | 20.88
At 404 448 518 430 2469 | 23.58 | 21.72
A 490 460 630 - 39.57 | 43.37 | 38.22
B 370 290 280 - 44.81 | 29.68 | 12.00
o C 400 440 460 - 20.56 | 20.41 | 16.50
40.2 D 260 650 600 - 14.93 | 15.47 | 1247
E 560 440 450 - 19.75 | 16.75 | 7.00
it 416 456 484 - 27.92 | 25.14 | 17.24
A 600 620 630 - 25.75 | 58.37 | 37.24
B 490 280 330 - 41.75 | 27.12 | 11.37
o C 540 420 450 - 20.44 | 20.47 | 15.44
42.5 D 330 630 640 - 15.24 | 19.34 | 1591
E 630 490 430 - 26.06 | 18.16 | 6.16
At 518 488 496 - 25.85 | 28.69 | 17.22
A 580 650 620 - 38.28 | 44.03 | 29.19
B 470 360 360 - 36.75 | 22.41 | 11.13
o C 540 540 580 - 17.94 | 16.31 | 12.12
44.6 D 300 560 620 - 1544 | 12.63 | 12.53
E 580 570 490 - 19.57 | 22.13 | 5.41
At 494 536 534 - 25.60 | 23.50 | 14.08

A 600 630 670 - 30.28 | 41.46 | 27.31
B 500 340 390 - 4744 | 2216 | 12.34
o C 460 440 460 - 23.82 | 19.75 | 14.94
46.7 D 260 600 700 - 11.44 | 16.84 | 11.87
E 660 470 480 - 19.59 | 25.78 | 214
Ht 496 496 540 - 26.51 | 25.20 | 17.57
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¥ 3—2—11. RPCoA] #A|%3t S-glo]~o] A8, 71k

2 AIARE

. PR 7= (ml) FAIAZHsec)
13] 23] 33] 13] 23] 33]
A 590 440 490 16.06 29.28 15.87
B 420 310 370 35.78 31.03 10.00
402 C 420 580 560 24.31 21.65 12.56
D 300 520 650 16.72 12.06 9.69
E 520 430 340 16.31 13.25 9.56
gf Bt 450 456 482 21.84 21.45 11.54
t,}jl A 490 470 750 21.12 38.78 36.62
B 560 380 330 41.62 45.72 13.38
W43 C 530 540 420 30.37 22.38 16.29
D 240 540 640 16.44 17.43 8.97
E 490 380 - 14.47 18.69 -
Bt 462 462 535 24.80 28.60 18.82
A 500 420 690 18.18 33.72 36.31
B 570 380 310 43.15 30.13 10.78
Wa1.0 C 450 440 480 26.44 25.10 28.19
D 440 620 600 15.66 13.47 11.22
E 450 420 350 14.78 12.81 13.35
H{f—j? Bt 482 456 486 23.64 23.05 19.97
]ﬂ}q A 470 420 500 23.91 36.34 26.54
B 480 320 300 57.56 29.37 12.16
W45.0 C 580 560 540 34.63 26.63 12.63
D 460 610 710 14.19 15.28 13.72
E 520 570 500 21.75 18.72 6.94
it 502 496 510 30.41 25.27 14.40
A 530 470 470 38.32 38.72 33.56
B 550 330 420 43.09 27.72 11.38
W45 C 500 460 440 30.22 20.03 10.62
D 300 500 560 12.62 16.44 9.78
E 700 460 480 26.85 14.94 6.34
Qj} 5t 516 444 474 30.22 23.57 14.34
sz A 560 420 580 17.69 28.40 27.31
B 470 320 - 32.00 18.09 -
W48 4 C 440 490 460 26.97 22.97 30.41
D 310 500 - 15.18 6.12 —
E 480 500 340 29.84 21.53 19.50
Bt 452 446 460 24.34 19.42 25.74

- 106 -




43]

10.5

5.5

8.0

8.0
4%

3.6
Al

=
=

33]
34.1
12.4
16.1
14.3
12.9
17.9
29.4
11.5
18.5
10.7
11.1
16.2
17.1
8.1

2ko] 80 7H) <l

(W% 41.0)

TAIA K sec)
23]
42.9
26.8
20.8
15.6
20.7
25.3
34.2
30.3
23.1
13.5
16.7
23.6
24.5
9.2
=

Ea

12
Szl

30.2
41.8
22.2
14.3
21.8
26.1
22.5
42.2
28.8
15.1
20.7
25.9
26.0
9.8

}

o] A

oN

43

490.0
380.0
435.0
435.0
77.8

o A

o}
WA= dg

3-2—14 ¥ ¥ 3-2-40, 11§ 3-2-412 =AE7} Y2 643, RPCollA

33]
611.7

346.7
481.7
640.0
471.7
510.3
580.0
346.0
483.3
632.0
402.0
488.7
499.5
112.6
=

<
T

XAl
2

7Hre(ml)

28]
608.3

ato] A

333.3
426.7
601.7
483.3
490.7
440.0
340.0
o11.7
548.3
460.0
460.0
475.3
95.9

¢

18]
538.3
458.3
488.3
301.7
558.3
469.0
523.3
508.3
486.7
341.7
526.7
477.3
473.2

-
it

7S 1y

}

Xe)
pal

A
B
C
D
E
A
B
C
E

3—2-13,

-
it

a9 3-2-392 A¥At C7F ¥k
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=
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e
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50

40

50

40

(13] <Al
19 3-2-39. FEe] (W= 41.0,

(28] 5A)) (33] %A
R AR o) A 315 et

o

44.6

JE JE JE T JE
R N
I
N
13

80

60

40

2 v Hued)

20

2 4140.2
214143.3

Br21 £141.0
221 £143.0

Jb == 8 01458
Jb =+ 3 0l48.4

100

80

60

40

7 iV Humd)

20

- 108 -

—e— T 365
—v— WG 384
3 —m— W 402
—o— WE 425
—A— WG 446
—0— W& 467
, , , ,
13] 23| 33| 43|
L B
2= A3 = & EFolo] BN S
T/‘ﬂp)j\“[‘a %—1 —1‘/] —14—%§]’
—e— 214402
—v— 214433
a BH24 A141.0
[ * BH24 £143.0
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3 3-2-13 TR Az Alme Zl5ol| w2 st

Lo A 2] Al Sl dERoe] SHEE
= g% (NTU) 15] 03] 53]
A 49.5 21.5 12.3
B 49.2 14.2 4.0
G 20,08 C 37.8 14.3 5.9
36.5 ' D 24.3 15.2 5.6
E 30.3 13.0 6.8
Hat 38.2 15.6 6.9
A 58.4 20.5 10.7
B 47.5 12.5 4.6
o 20,83 C 33.6 12.5 6.1
38.4 ' D 20.9 15.1 6.4
E 28.4 15.6 8.2
Hat 37.8 15.2 7.2
A 59.3 20.4 11.0
B 47.8 14.5 5.2
LA 19.64 C 21.3 15.3 6.0
40.2 ' D 23.0 15.3 5.3
E 19.7 12.0 5.4
Hat 34.2 15.5 6.6
A 41.7 29.2 10.5
B 34.5 11.8 5.1
W C 21.9 12.2 5.4
42.5 15.07 D 17.5 13.1 5.4
E 22.0 10.7 4.3
At 27.5 15.4 6.1
A 45.1 20.2 9.7
B 26.4 10.0 3.8
o C 18.2 9.4 5.5
44.6 12.63 D 17.7 11.6 4.1
E 15.2 10.5 3.7
Ht 24.5 12.3 5.4
A 42.0 21.9 10.0
B 34.9 10.2 4.3
G 10,69 C 22.5 11.5 7.8
46.7 ' D 19.7 11.3 4.0
E 17.8 11.0 7.8
Hat 27.4 13.2 6.8
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3 3-2-14. RPCeIlA Ax3 Selete]zo] A Slae] me Breris)
. e | L A 557 Aetole] BIEE(NTU)
" B (NTD) | ' ° 15] 03] 33 43
A 34.9 19.6 6.8 —~
B 35.4 11.3 4.0 -~
Bl 18,08 C 315 12.1 4.3 —
40.2 ' D 29.2 9.5 4.2 —
E 26.0 14.0 5.5 -
Zﬁ S 314 13.3 1.9 -
n}2] A 37.7 21.9 10.7 -
B 35.0 13.8 3.9 -~
Bl C 31.9 9.3 35 —
43.3 1357 D 19.3 135 3.6 —~
E 17.6 10.9 -~ -~
by 28.3 13.9 5.4 —
A 39.5 21.3 12.8 -
B 47.7 9.0 3.1 —
Bl o 464 C 36.8 12.8 5.9 —
41.0 ' D 23.1 10.4 3.7 —
E 25.4 10.6 5.8 -~
‘iog%f EE 345 12.8 6.3 -
1}A] A 45.9 21.2 124 -
B 50.2 11.2 3.6 —~
Bl C 35.5 9.5 35 —
43.0 .54 D 23.0 10.7 3.8 -
E 31.9 11.7 3.9 —
CehTa 37.3 12.9 5.4 -~
A 29.6 11.0 10.5 0.5
B 21.7 7.8 3.0 -
Bl 5 09 C 16.9 5.5 2.2 —
45.8 ' D 9.6 7.0 2.8 -~
E 13.8 6.0 2.6 -~
¢ l”j] 4t 18.3 75 4.2 0.5
sz@] A 15.6 11.8 8.4 —
B 13.7 4.7 -~ -~
Bl C 11.6 5.8 2.1 —
18.4 489 D 72 10 - .
E 13.2 4.4 3.9 -~
S ETa 12.3 6.1 4.8 =
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(3) AT At 54

59e] ZA4A AR} 02 AR 9 RPCAA AlxH X85S
7S AHEEke] I 20,5~43. 95 (S E 1.8%~10.8%) 0% A%
=48 249 Arks oo wak

2 2= MEEE S 107) AES FAES uf =

A FJa oA 2A, Mz 20.5~37.99 o Aol tha wmgho] Bgko} Wik 30.8 ool

SRS A 9] Zholry] of Rl

&
w
w
NS
&

20.5 30.4 36.1 37.9 39.8

40.3 41.2 42.5 43.1 43.9

a9 3-2-42, Medn w4 ARE 15 FASS o] @etole] 2w

% 3-2-43, A(3-2-13)2 wizdHz ©A4E 107] AEE PSS o By SHEFS Aluka]
of A3y A% thy SHS 2t bake] WS Uehd Aotk adellA & 4= Q%o bik W
T7F SV A AAaste] M 43,9904 B2 bakel 3.0 fARE 7S YRS

o

4.0

09 3-2-43, WM ST ARS 18] AR W e dgele] Lot bt
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B=y, +az+ b’ (r*=0.9848)
714, B : Z2} bgk( — )
r o M= (—)

Yor @ b: AT () = 2.8899, a = 0.0726, b =—0.0016)

O9 3-2—44¢ MR TA4E 107) AEE FAYS o BAEE dEtle) ojuxE Fjsle] ¢
AR lem@o] SRtom Aol 7hsdk Bte 75 A4 AR ¢S UER Aotk e e Wk
20.5~37.97H1% 206~2,7717N/ ez F7Vebs Addke Bl 11 ool e 8]y fhaste] W
39.8~43.97H= 326~1,6007l/cnt <75 HERISIHE R, F-REgollA 2 7o) g Wi 20
30.4, 36.1, 37.991A 717} 69, 86, 251, 4117W/er= Z7}alglont riole] F7)= olA
39.8013 Wl 2 ¢7golo] Tk Aol e AIS HIlom, WMk 41.2~43.990A= & L7801 A
% 5UUler o]t Aojxlom AV|E o= AEFS HIth ool FiE FllA & rlole
w5 AEHo n7t e AR Yolge FAHY, A2 FiEd SESel e ] dH=

Aske vge) dFow F=ska gk

—_

IS

E

foi

N

()
(=A%, %)
X

E=(NTU)

20.5(1.8) 30.4(5.6) 36.1(7.7) 37.9(8.2)

24.7 36.6 33.6 30.3

& Elollo

PEIE

) (x<60) %
o]n|=]

SEMARR

H(;z;g l]/ﬁm 206(69) 474(86) 1,434(251) 2,771(411)
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39.8(9.1)

40.3(9.7)

41.2(10.0)

42.5(10.3)

oJu]A]

SEMARX

(7 iem)

(F9730])

sHf(<60)¥

23.7

1,600(171)

23.3

1,309(57)

19.2

783(51)

15.9

674(51)

U5 (-)
Y, %)

Ty,

43.1(10.6)

43.9(10.8)

) (x<60) %
oJu]x]

SEMARA

e lem

(9780])

14.3

13.2

E

HARE 13 #ARS o A
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(4) AT 7829 12} A% g3

S E 3-2-15% AN fEHI Y & 3949 WL, Seg 9 eheglolh ol &
Qo] W= ot 39.9(35.1~46.8), SHE2 Ht 15.2%(14.0~17.3%) 2]t} &
2 Alge o= FiEa Qe Feolflal, AlEE FUS A17I7F 2010 5EE Y-S FAREE

89] 17.3% 0% & 2w wWoltt

2

19 3—2—45. Aol AR AT 5 EH(397])
Thy 18 3-2—462 A5 e 3979 Wi gug vepd Aotk aylelA & ¢ kel ¢
Hol 2714 Ee7]59l 18.9NTU(40ppm) et 12.6NTU(28ppm)S WHSsh= A&7 242+ 197
o] ek vt Mt vk AETolA Bt Bl vERd AlRe] dglom, oo ¢
sl 394 sigy WimdEE ehd Ans ok 8 3-2-47, 2(3-2-14)9F @pon o9 2
Aol & g Qo] FEEo] HETE BTt vl UERtth

00"
o
(1
_"EIL
fz
)
do
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¥ 3—2-15. AlF 8523978 F4EA

T i Ne(—=) | &§58(%) | B=(NTU) | - & (=) | FE(%) | BH=(NTU)
1 38.1 15.9 0.7 22 40.4 15.4 17.5
2 41.7 15.5 16.7 23 37.3 15.6 14.7
3 39.9 14.6 31.5 24 41.6 15.7 20.3
4 40.6 14.7 20.5 25 39.8 15.2 19.6
5 40.1 14.6 18.9 26 40.2 15.3 26.6
6 42.2 15.9 10.4 27 37.7 14.4 18.3
7 41.8 14.9 14.5 28 38.5 14.6 23.8
8 40.5 15.5 7.5 29 38.7 13.5 29.6
9 38.7 16.5 9.5 30 39.9 15.4 13.3
10 35.1 14.4 37.5 31 39.7 15.9 24.6
11 40.3 14.9 27.3 32 38.4 14.4 31.5
12 38.7 16.2 10.3 33 40.2 15.5 21.7
13 38.0 15.1 12.3 34 39.3 14.7 18.8
14 36.8 17.3 5.4 35 43.2 14.6 22.4
15 42.6 14.0 21.3 36 39.4 15.5 9.5
16 40.9 15.1 27.7 37 39.2 16.9 3.7
17 42.0 14.5 24.3 38 46.8 15.9 5.5
18 39.4 14.5 25.6 39 38.8 14.8 22.4
19 38.9 15.4 21.6 At 39.9 15.2 18.7
20 40.5 15.6 20.6 i3 46.8 17.3 37.5
21 42.1 14.6 14.6 Ak 35.1 13.5 3.7
50 100

2 W 2 oo
“of ¢ 4% o MY
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Z1ellA Aoz wASTE Al S S5 oAl ARE 5AAvvIeh AAdnr|Re]
fololl e A= aniet Ahms ofd kA AlAlEnt glck.
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A7 Hml KOH/100g dry—matter) = @Ar]eF #r] 40go]ds 47l EEs whso] 10ge 9
ofxlo] Fe & eEXHor JPHA FZIslal, soxhletF= oA 81l pet. etherE ©]&3f] &
(siphoning) &=(3%3 139} =4 H9(30~60T)E wo] 1641 59t F&31aL, 5% &
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FA=

F(CFU/g) = A& 10gS B4 #(WHIRL-PAK, NASCO., US.A)ell #g+ & Hit® 0.85%
TAEARAG5E Yol 100 843t & ~En}A(Stomacher Power Mixer, 94558}, Korea)Z2 2
sfetar, Y ImlE FAoE Fsto] 0.85%%] A= WAEE A% 5 Inls Foto
Petrifilm" aerobic mesophilic bacteria count(PCA, 3M, U.S.A)ell z}z} E5=ato] 37°CollA 48417} Hl
sl & F2E 30~30070Q1 HES- #lslo] AlS=3}al colony forming unit(CFU)/g2 %7183
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W] wsd B4 wel wed FAYsl) g FAL we 2599 wuE AAsg
o 1000g% o] SEPFS 71F0R so] Lasule] Heatel 3027 AAE ¥ A7)HHE(Samsung
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o] HHA] FreF Fosto] Avket XA 53] W s § 5% AR ol2ldk EF 3 W7}
S 33] WHESk & 3] AV TS (K] EX3E0], 8.5emx5em)el] ice cream scoopS ARESlS] oF 50g A%
o] Wk Hobd F45 2 § ARSItk Weal Al we] 2= 27420 ARt HES 5 A
oM A RE 11]%3}9512”4, AARze] vigk B2 glol] sl T2l Al A sAkm #2719 AR 1
A4 Aeigiom, Aol ANEAE FANZ s AR daal @ eAE Haseoin
WA w4 SRR o WA, Th =A% 3 AnkARl 45 Hrlsielen, Brpde 9%
FEA=(1=tds] Y3, 5=H3SAE 9= hdd] F=5)E ARSIt

AgAES AAek 12527 10, 20, 30C= A A 25=8kE o2 19 3-2-563} 2%

Ageez7 2= (C) “ 5= (%RH)
10°C 11.2640.98 46.12+3.81
20C 18.89+0.83 51.38+4.60
30C 28.70+0.42 29.3749.13
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1% % Qleltk F, 2714 AR AT we] o] BAHE AL ST 5 A,
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¥ 3-2-18. AAF ARRE S-igo| ] FAEA

) )M ml E= ]
A | g | B |, | 2e | e Angy| s
wpa) | =E (%) T (bzh) i (g/100g) | (CFU/g)
ymatter) NTU ppm
a2 )
15.3 40.2 11.52 2.63 18.1 38.3 0.67 3.0X10
40.2
A2
A2 A
7 E
41—3—5) 15.1 43.3 10.59 0.94 13.6 29.8 0.58 7.3X10°
HE 2] !
15.1 41.0 11.37 1.72 14.6 31.8 0.67 4.2X10
41.0
ek
=] o7
zgo—' 14.9 43.0 11.27 1.17 14.3 31.2 0.65 1.6x10"
71=A]
}Z;éu] 15.7 45.8 10.48 3.19 5.9 15.3 0.35 2.4x10"
71 '
A2 h2=m)
48 Z 15.7 48.4 10.38 1.46 4.9 13.3 0.29 4.6x10°
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¥ 3-2-19. A7) w2 Fgto]l o] FHFEA T AdkHl F4(1)

Az e AukA el =4
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10C 6.8" 6.7 6.7 6.4 6.5 6.6 6.6
40.2 20C 6.8 6.6 | 6.4 6.4 6.2 6.3® 6.4
30C 6.8" 6.5 6.2 6.2 6.2 6.1% 6.1%

Zj}\l
10C 7.3 7.0 6.7%¢ 6.7 6.8° 6.8° 6.8
43.3 20C 7.3 6.9 6.6 6.6° 6.6° 6.7 6.6°
30C 7.3 6.7 | 6.5 6.5 6.5 6.5 6.4
10C 6.8 6.7 | 6.4 6.1% 6.1 6.2 6.1
41.0 20C 6.8" 6.7 6.2 6.1 6.2 6.2 6.3%
30C 6.8 6.7 | 6.4% 6.2 5.7° 5.7° 5.7°

w7 4]
10C 7.3 7.0 6.9° 6.8° 6.7 6.6° 6.8°
43.0 20C 7.3 7.1° 6.8 6.7 6.5® 6.4 6.4%
30C 7.3 6.9 6.6 6.4 6.2%¢ 6.2 6.1
10C 6.3 5.24 5.1 5.2 5.2¢ 5.0° 5.0°
45.8 20C 6.3 5.2¢ 5.1 5.0° 5.0¢ 5.1° 5.0°
o 30C 6.3° 5.0 4.9° 4.9 4.7 4.6° 4.5
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g 10C 6.7° 6.4 6.1 6.0 6.1 6.2 6.1
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30C 6.7° 6.2° 6.0¢ 5.9° 5.8 5.7° 5.7°
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Zj}\l
10C 7.3 7.0 6.7 6.7 6.8 6.8 6.8
43.3 20C™ 7.3 6.9 6.6 6.6 6.6 6.7° 6.6
30C™ 7.3 6.7° 6.5 6.5" 6.5 6.5 6.4°
10C*™ 6.8 6.7 6.4 6.1° 6.1° 6.2 6.1°
41.0 20C™ 6.8° 6.7 6.2 6.1° 6.2° 6.2 6.3"
30C™ 6.8° 6.7 6.4 6.2 5.7° 5.7° 5.7°
w7 4]
10C™ 7.3 7.0 6.9 6.8" 6.7° 6.6 6.8
43.0 20°C™ 7.3 7.1° 6.8 6.7 6.5° 6.4° 6.4°
30C™ 7.3 6.9 6.6 6.4° 6.2° 6.2° 6.1°
10C* 6.3 5.2 5.1° 5.2 5.2 5.0° 5.0°
45.8 | 20C™ 6.3° 5.2 5.1° 5.0° 5.0 5.1° 5.0°
o 30C™ 6.3 5.0° 4.9 4.9 4.7° 4.6 4.5°
ks
g 10C™ 6.7° 6.4% 6.1° 6.0° 6.1° 6.2 6.1°
48.4 20C* 6.7° 6.3 6.4 6.2 6.2% 6.2 6.1°
30C™ 6.7 6.2 6.0° 5.9° 5.8" 5.7° 5.7°
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10C 7.0° 7.1° 7.1° 7.98 7.9 7.1° 7.9%
40.2 20C 7.0° 6.8 6.7% 6.8 6.8 .64 | @ 7
30C 7.0° 6.7% 6.8 6.7 6.7 | 6.6 | .78
ijk]
10C 7.8 7.3 7.8 7.3 7.3 7.8 7.0®
43.3 20C 7.8 7.3 7.3 7.3 7.4° 7.9° 7.4°
30C 7.8° 7.8 7.22 7.1° 7.1° 6.8 7.0
10C 7.1° 7.9° 7.0° 7.0%° 6.9% 6.8 | g8
41.0 20C 7.1° 7.2° 7.1° 7.0" 6.8 6.7 | .8
30C 7.1° 7.2° 7.1 7.1® 6.7 6.5% | 5.4
w2
10T 7.8° 7.3 7.9 7.1% 7.1° 7.1° 7.9%
43.0 20°C 7.8° 7.2° 7.3 7.28 7.1° 7.0° 7.0
30C 7.8 7.3 7.2 7.8 6.9" 6.8 | 6,7
10C 6.9° 6.3" 6.2" 6.2% 6.1° 6.2% 6.1%
45.8 20°C 6.9 6.3" 6.1° 6.1¢ 6.0 6.1 6.0%
S 30C 6.9 6.3" 6.2 6.2 6.1° 5.7 5.5°
kst
8 10C 7.3% 7.1° 7.0° 6.8 | 8% 6.7 | 6.7
48.4 20C 7.3 7.0° 6.9° 6.9% 6.9% 6.9° 7.1%¢
30C 7.3% 6.8 6.8% 6.5 6.6° 6.4 6.3%
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EM 25 45 65 _8F 105 125
10C 7.0 7.1 7.1 7.2 7.2 7.1 7.2
40.2 20C 7.0 6.8 6.7 6.8 6.8 6.6 6.7
30C 7.0 6.7 6.8 6.7 6.7 6.6 6.7
Zj/u
10C 7.8 7.3 7.2 7.3 7.3 7.2 7.2
43.3 20C 7.8 7.3 7.3 7.3 7.4 7.2 7.4
30C* 7.8° 7.2 7.2 7.1° 7.1° 6.8 7.0
10C 7.1 7.2 7.0 7.0 6.9 6.8 6.8
41.0 20C 7.1 7.2 7.1 7.0 6.8 6.7 6.8
30C* 7.1%® 7.2 7.1® 7.1® 6.7%¢ 6.5 6.4°
w2
10C* 7.8° 7.3 7.2 7.1° 7.1° 7.1° 7.2
43.0 20C* 7.8° 7.9% 7.3% 7.9% 7.1° 7.0° 7.0
30C™ | 7.8 7.3 7.2 7.2 6.9 6.8" 6.7°
10C 6.9° 6.3" 6.2" 6.2% 6.1° 6.2% 6.1%
45.8 20°C* 6.9° 6.3 6.1 6.1% 6.0® 6.1 6.0
S 30C* 6.9° 6.3 6.2 6.2 6.1% 5.7° 5.5°
Au] .
10C 7.3 7.1 7.0 6.8 6.8 6.7 6.7
48.4 20C 7.3 7.0 6.9 6.9 6.9 6.9 7.1
30C™ 7.3 6.8 6.8% 6.5 6.6 6.4° 6.3"
abe rowWel A 28 alphabet& & 59
o &7 p=0.05, 0.01, 0.0015Fd A f9 & Zolrt AL
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¥ 3—2-24. A7 wE Figto]xe] WEA F oo FH4(1)
Q)e] 4
Az LA -
PIN zA o ) ‘
10C 7.1 7.1 7.0° 7.0 7.1%¢ 7.0%c 7.3%¢
40.2 20C 7.1% 6.7 6.6 6.8cd | g 7ded | g b | g g
30C 7.1% 6.7 6.7 6.9 | p7Pd | g | g g
Zj}\l
10C 7.8 7.3 7.3 7.3° 7.3 7.4° 7.3
43.3 20C 7.8 7.3 7.22 7.3 7.3 7.4® 7.4°
30C 7.8° 7.9° 7.9° 7.1%¢ 7.1 | 7. |7 0%
10C 6.8° 6.8 6.7 6.6 | e | g7 | 6™
41.0 20C 6.8° 6.8 6.7 6.6d | p7Pcd | g gibede | g g
30C 6.8° 6.7 6.5 6.5 6.5>d 6.4% 6.5%
W 4]
10C 7.5% 7.3 7.2 7.9% 7.9% 7.9%¢ 7.3
43.0 20C 7.5% 7.2 7.2 7.9% 7.3 7.9%¢ 7.0
30C 7.5% 6.8 6.9 6.9 | 7.0™c | .9 | 8%
10C 6.0¢ 5.1 5.1 5.0° 5.1° 5.1F 5.1°
45.8 20C 6.0¢ 5.2° 5.0° 5.0° 5.0° 5.1 5.1°
S 30C 6.0 4.7 4.6 4.6° 4.7 4.7 4.6°
sl . b ab od od d bed
10C 6.8° 6.7° 6.5° 6.4¢ 6.4¢ 6.5 6.6
48.4 20C 6.8° 6.7 6.7 6.7 | p.gPd | g.gPc 6.9
30C 6.8° 6.4° 6.2 6.2¢ 6.2¢ 6.2° 6.1¢
abe columntoll A & alphabet S F5%
A&7} p=0.05, 0.01, 0.001=lA F-2]421 ZFol7} S
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12
7.3
6.8
6.8
7.3
7.4
7.0°
6.6
6.8
6.5
7.3
7.0
6.8
5.1°
5.1°
4.6"
6.6
6.9
6.1

10+
7.2
6.7
6.7
7.4
7.4
7.1
6.7
6.8
6.4
7.2
7.2
6.9
5.1°
5.1°
4.7
6.5
6.9
6.2

7.1
6.7
6.7
7.3
7.3
7.1°
6.6
6.7
6.5
7.2
7.3
7.0
5.1°
5.0°
4.7°
6.4
6.8
6.2

=
Hi
T
™

7.0
6.8
6.9
7.3
7.3
7.1°
6.6
6.6
6.5
7.2
7.2
6.9
5.0"
5.0°
4.6°
6.4
6.7
6.2

7.0
6.6
6.7
7.3
7.2
7.2
6.7
6.7
6.5
7.2
7.2
6.9
5.1°
5.0°
4.6"
6.5
6.7
6.2

7.1
6.7
6.7
7.3
7.3
7.2°
6.8
6.8
6.7
7.3
7.2
6.8
5.1°
5.2
4.7
6.7
6.7
6.4

7.1
7.1
7.1
7.8
7.8
7.8
6.8
6.8
6.8
7.5
7.5
7.5
6.0°
6.0
6.0
6.8
6.8
6.8

:

10C
20C
30C
10C
20C
30C"
10C
20C
30C
10C
20C
30C
10C*
20°C™
307"
10C
20C
30C

3—2-25. A7)l u}

3T
ar

=t <t <t <t <t <+ <t
N =T E
T N R

oH

N

rowlol A Z& alphabete & &
A&7 p

abc

o] o,
=
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F 3-2-26. A7 wE Sdefolze] BsSA T okl #4(1)

A% e oke] E4
}_7]*** 2$w* 4$ Kk 6‘?‘»{* 8“"%%% 10%*** 12% ok
10C 6.8" 6.9° 6.6 6.5 6.6 6.6 6.5
40.2 20C 6.8 6.8° 6.5 6.6° 6.6 6.6 6.5
30C 6.8" 6.5° 6.5 6.6° 6.4 6.3 6.2
Zj/kl
10C 7.3 6.6° 6.8 6.7 6.7 6.8° 6.7
43.3 20C 7.3 6.9° 6.8° 6.9 6.8° 6.9 6.8°
30C 7.3 6.6 6.6 6.6 6.5% 6.4 6.3
10C 6.7° 7.0° 6.5 6.3 6.2 6.3 6.3
41.0 20C 6.7° 6.7° 6.3 6.3 6.4 6.3 6.1
30C 6.7° 6.6° 6.3 6.4 6.4 6.5 6.3
w7 A
10C 7.4 7.0° 6.7 6.7 6.8° 6.7 6.7
43.0 20C 7.4° 6.9° 6.8 6.7° 6.7 6.7 6.6°
30C 7.4 6.6° 6.5 6.3 6.1% 6.2 6.1
10C 6.6° 5.5 5.3° 5.3 5.2 5.1 5.1
45.8 20C 6.6 5.3 5.1 5.1¢ 5.0 5.1 5.1
S 30C 6.6 5.2 5.0° 5.0° 5.0° 4.8 4.8
ksl
g 10C 7.0" 6.3° 6.2 6.2 6.2 6.2% 6.2
48.4 20C 7.0° 6.4° 6.4 6.4 6.4 6.3 6.2
30C 7.0° 6.2° 6.1° 5.8° 5.8 5.8 5.8
e columntol| 4] #2 alphabet> Z2 74
AlE7} p=0.05, 0.01, 0.0015=5=lA #-<]

421 Aol7} e
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¥ 3-2-27. A7) wE F9glo| 9] WEA F uke] F4(2)
oke] E4
|z LA o
12 =l .
=7] 2% 45 65 85 105 125
10C 6.8 6.9 6.6 6.5 6.6 6.6 6.5
40.2 20°C 6.8 6.8 6.5 6.6 6.6 6.6 6.5
30C 6.8 6.5 6.5 6.6 6.4 6.3 6.2
Zj/u
10C* 7.3 6.6° 6.8" 6.7° 6.7° 6.8" 6.7°
43.3 20C 7.3 6.9 6.8 6.9 6.8 6.9 6.8
30C™ 7.3 6.6 6.6 6.6 6.5 6.4° 6.3
10C* 6.7 7.0° 6.5 6.3 6.2 6.3 6.3
41.0 20C 6.7 6.7 6.3 6.3 6.4 6.3 6.1
30C 6.7 6.6 6.3 6.4 6.4 6.5 6.3
w7 A
10C* 7.4 7.0 6.7° 6.7° 6.8 6.7° 6.7°
43.0 20C™ 7.4° 6.9 6.8" 6.7° 6.7° 6.7° 6.6°
30°C*™ 7.4 6.6° 6.5 6.3 6.1° 6.2 6.1°
10C™ 6.6 5.5° 5.3 5.3 5.2 5.1° 5.1°
45.8 | 20C™ 6.6° 5.3 5.1° 5.1° 5.0° 5.1° 5.1°
S 30C™ 6.6° 5.2 5.0° 5.0° 5.0° 4.8 4.8
ksl
g 10C* 7.0 6.3 6.2° 6.2° 6.2° 6.2° 6.2°
48.4 20°C* 7.0° 6.4 6.4 6.4 6.4 6.3 6.2
30C™ 7.0° 6.2 6.1° 5.8° 5.8 5.8 5.8
abe rowol A Z-& alphabet2 & 59
A&7} p=0.05, 0.01, 0.0015F A 22 =) 7F A&
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¥ 3-2-28. A7) w2 Fgto]l o] FFEA T A F4(1)

Az e Z27ke] £4
W | oz | EE
10C 6.7 6.6 6.5° 6.5° 6.5 6.4 6.3
40.2 20C 6.7° 6.5 6.2° 6.2° 6.4 6.5° 6.4
30C 6.7 6.3 6.1° 6.1° 6.1% 6.1 6.2%
Zj/d
10C 7.9 7.0° 6.6 6.5 6.5 6.5 6.5%
43.3 20C 7.9® 6.7 6.6 6.6 6.7 6.6 6.5°
30C 7.9 6.7%¢ 6.5 6.4° 6.4 6.3 6.2%
10C 6.8" 6.6 6.3° 6.2° 6.2 6.2%¢ 6.1
41.0 20C 6.8 6.6 6.1° 6.1° 6.1% 6.1 6.1
30C 6.8" 6.6 6.4° 6.1 5.7° 5.8 5.9%
w7 4]
10C 7.4° 7.0%c 6.6° 6.5° 6.4 6.4 6.3
43.0 20C 7.4° 6.8 6.6° 6.5° 6.6° 6.5® 6.3
30C 7.4 6.5 6.4% 6.2° 6.2 6.2%c 6.0
10C 6.6° 5.49 5.2 5.2 5.1° 5.0° 5.2°
45.8 20C 6.6° 5.3¢ 5.0° 5.2 5.0 5.1% 5.1°
S 30C 6.6 5.29 4.8 4.8 4.6 4.5" 4.4¢
ks
g 10C 6.8 6.0° 6.1° 6.0° 6.0® 6.0 6.1%
48.4 20C 6.8" 6.4 6.4° 6.3° 6.3 6.2%¢ 6.1%
30C 6.8" 6.1 5.9° 5.8¢ 5.7° 5.6% 5.6
abe columntoll 4] 28 alphabetS 78 59

=4
A87}F p=0.05, 0.01, 0.0015=0lA F2)Zel xfo]7t 9lS-
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¥ 3-2-29. A7) w2 Sgto] o] HFEA T AT F4(2)
A% . -~ Z27ke] £4
12 zA .
=7] 2% 45 65 ’8F 105 125
10C 6.7 6.6 6.5 6.5 6.5 6.4 6.3
40.2 20C 6.7 6.5 6.2 6.2 6.4 6.5 6.4
30C 6.7 6.3 6.1 6.1 6.1 6.1 6.2
Zj/d
10C™ 7.2 7.0 6.6 6.5 6.5 6.5 6.5%
43.3 20C 7.2 6.7 6.6 6.6 6.7 6.6 6.5
30C™ 7.2 6.7° 6.5 6.4° 6.4° 6.3 6.2
10C* 6.8° 6.6 6.3 6.2 6.2 6.2 6.1°
41.0 20C™ 6.8 6.6 6.1° 6.1° 6.1° 6.1° 6.1°
30C™ 6.8° 6.6 6.4 6.1° 5.7¢ 5.8¢ 5.9%
w7 4]
10C™ 7.4 7.0 6.6 6.5 6.4 6.4 6.3°
43.0 20C™ 7.4° 6.8" 6.6 6.5 6.6 6.5 6.3
30C™ 7.4 6.5 6.4° 6.2 6.2° 6.2 6.0°
10C* 6.6 5.4° 5.2 5.2 5.1° 5.0° 5.2
45.8 20C™ 6.6 5.3 5.0° 5.2 5.0 5.1° 5.1°
. 30C™ 6.6° 5.2 4.8 4.8 4.6 4.5™ 4.4°
ks
g 10C™ 6.8° 6.0° 6.1° 6.0° 6.0 6.0° 6.1°
48.4 20C* 6.8 6.4 6.4 6.3° 6.3% 6.2 6.1°
30C™ 6.8 6.1° 5.9° 5.8° 5.7° 5.6° 5.6°
abe rowHel A & alphabet& @& 59
A&7} p=0.05, 0.01, 0.0015FFoA oA Fo]7} S
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Abel =9l G2 W EAo|RER pAlslen Z47te] wE

3 AT ZE A B EEE A 14X (8%F 100g)0A] AA7F = 7kEH oz 57
o] Myl Z4E 3 Y MEge WRIZAESH R HAEu o] AAY wngle wusle® 1x}% uj
ZholA dEAlo)E AaAH AL 222 TPl Rl R E RS Sigit) b B fRAlolEE
& X—table, 2§ R E|(PK245—01A, Oriental Motor, Korea), 3|75, S2IQ1E Fo]2~ gl AA|0)] 52
2 dsilem, 28 RE(3.2kgf/cm) 2 X—tableoll 9]&l] 3|WF(274 10mm)< 0.1lmm 7HHo=2
] 200mm ©]%¢] 7F5EtEE 3lgih

Discharge control module
- M= stepping2E

Pressure control module - 28 HO2I
_ HEDH - 9s X & ZHiD|

- LHEE MODI

- o2 X F |

Main controller/ m

Display module

an
D.atal acquirement/ Whiteness detecting module
Distributor ~ AT HIE 7|32
= Swo=m &y

(-
(-
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of mr} We RN wWEg 29 sRsshes TSRUTKUNY OLsem)(E 3—4-1, ¥

=
3—4-2).
¥ 3—4-1. M= Eo] 4 2 Ay
a4 A 4 o
Main controller/Display module PLC/PC control
Pressure control module 0~25kgf/cm?’
Discharge control module 0~320kg/hr
Whiteness detecting module 15~50/LED =2
Data acquirement/Distributor RS232/10Ch/Serial
Milled Rice LED Light Signal-conditioner OP-Amp A/D converter
. .
. —
: calibration model 00
- Detector Micro—controller Result display

Quartz plate

% 3—4-2. M=SA Ay 2 e

(2) Pilot scaleTF®22] 12} A|ZHE A7t
JrA| =57 el ~Eo] FEE Aol S 9%

sdetolz 12k ARRe2 1 3—4-33) o] g9 A

wE 9 wEAolgAw Taagon], AuAsthe] 285 9 7T} APselng 2zke] wagA
TAe] AASAT Mg D Aol g8 AuAsEle] B W uiEneld 3 2 ghEo] =

X
4 PsHES 3 2 deUaagAE P, WEEs Ane) we

=
AUIAIAEE Fehs AR Hde] heekes WAAIE SIStk vhilES AR $371

o
AR T R olbe 9@ W AR el Fesde

aL

=

AolEe D ngAs T8

Rt e
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ARMTR B
pE5 o ummn 2H % 2HHNEX
| H ! |
S Y AHAEFEF @ g _
M amE . LES i ; e NOIBE
i ——= Iélﬁ &5 - T e D12
g i
2odA
DexHE YWARZ
O A AR F2E 24, By, eG4, SEFAIE, FEgR Y MESA, AojA| <8
on pEEGM WA 9 gede] Solsl Adadlon, Hasl AL
1,700<660%1,740)> dxt vpAAn]7|9} FARIGI O, ASGAQ]l Beks digste] AlZlsEe] &
2 A T 5383 iﬂ%’c‘?}xl ottt Anjde] g3t ZRtERA 2 AyeEs 3E/AIRE o

& Husp) 9lste] Banle] SR Tel(A~aRMole])S M5! YRMB]E 0~60ke/min
H

A= A ol st sholh
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@ Auizle] Pl F) GG shiel FHFe] UAE ARTRAAFE FY, F7E) AP 24
s 9% BEoR TAson], Ay el ARETAaR, SRR 9 B0 ¥ 2eE B

@ dAujde] P W v EFIHE AHAXslal sldhlls £%7](7.5kW,  130m’/min,
200mmAg) & F-zste] n7 2 v AlA HeS skglomn, F-57d](30kW, 380V, 4P)<} 1%

IAFA ARZES do]2R VhEstel ARZER o377} dlulgs §3l frilo] 7FeRES shef v
o]
-

@ ko] EAVKRS Fol7] 95 FEol W P4 2w A BHIFe] ArEo 1000 3
O HAO00rpmIANEA AQ) FHEe HA i TR AAGoM, 7Y 9z v Sol
Fol Bolshus AvEe] W ollz tilel FETHE Ahgsgln Ard EET R 0
AL HER 400 EETHS s Sl METE tad By &

& M) MEA 2U GRS FA L A o] Thsd TR AR,

nmo
GeaY

o
[d

]

CIETI

=
off

® 1% 3-4-5+= =2 F5=(peripheral speed)oll & “gri7]e] EFot 8291 HMAE Hekd A
oJuk(Yamashita, 1993), = HCR(E2] F45% @ 300m/minc|ah)Ql vk gw)7], mdiR(Ee]
TEHE 1 600m/min©] )]l A Aur|e] BY TR A SoxE AgeR g givh
2 E2e] AA4E 3dem o R AAlBAL, EY FEEE AEAR MWl 24T o gl

An| 7)o 3.7kW(380Vx34}, 5HP, 1750rpm)e] RE|S} o2 Alojdh= eIvEE Hzls19it)

(Range
of utility)

. Horizontal friction type
150m/min o ) .
Low Friction, Flow up & vertical friction type Low
speed ) Shearing | Flow down & vertical friction type speed
300m/min o ] o
|| Friction type by moisture addition
Medium
speed
) 600m/min o Horizontal grinding type .
High Grinding, o High
Flow up & grinding type
speed Impact o speed
Flow down & grinding type

a9 3-4-5. 22 FEE wE Arr]e] HE 3 A-RAS] He

6 Fexd8 YHRE 97] 45%(25C, 75%RH, 15.05kcal/kg)stollx] W827)=(5C, 95%RH,
4.29kcal/kg) 2 7}71=(50°C, 50%, 36.86kcal/kg)ollA Axke W21 7,463kcal/hr) 2 71EE
8H(13,421kcal/hr) ol A§sles theo] 18 3-4—6 3 3 3—4-29} o] AABIt.
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O 3HP(R—22) 7]

ot=7] O ¥2%9 @ 9,741/7,500kcal/hr(Qc/Qe), 48.9/0°C(Tc/Te)d wj
O A2 @ Copeland 3Hp CRIQ—0300—TF5
O 0.7kWx2

%%7) '

O 10cmm><90mmAq

O #"X6rx12s>x400EL

.-
7

=7 O $"<4rx16sx500EL

] O $"X8rx12sX400EL

o O $"%2r<165X500EL

71571 O 16kg/hr<heater(6kw)

Rf?
M

d

D 7VEZRAAE B Ik A2y dgE B BYels SR RS AEEe &
) (1.5kW, 0~8kg/cm), ZE, ¥3&= 2
TR = Bey skl Rlo R AW S8 BA(LXWXH, 300%<300%1,016)3= STS 304=2

ApsRda, ¥ el 2 RS 2709 wghweZE(fog noze)o] 1EPHH et du

rlo
°
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o
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(3) 13 A2ES] Bk 2 23} AZHEAE
M 40.29) VIS ol gfe] Feletol AEALY L3k AAF ThFF AL Aok, A4
58 242 98 5Ee) Az Ashot 208 A 088 AR 2aw] AelsY Zwl 3
E/RBETE W of 32F/AR0R BHS §V1FS SR, e M 425 oo AlxA
°F 4.8%9] thpe] M)k wAsiglon], A R TgEelele] why, Brel w4 $7h 5ol
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¥ 3-4-3, FUL ol ARAE 23 NZF] 7)RA

< Edgjolx A|2H >

T 5 9 U &
7V kg/h 600
L - upzk g1
7] o] mm 1,700
=4 =z 660
37] = mm
] mm 1,740
R HP (kW) 40(30)
< gd5FFF >
T 8 o9 U &
ol kg/h 1,000~10,000 (21HE Zdnka])
A -
7]
= 9| mm 4,860
PSRt HP(KW) 2(1.5)
< 7}5 >
T 5 9 7HEFEA| AP
7 o] mm 510 300
A -
= mm 590 300
7]
= 9] mm 650 1,016
759 GPH 0.5 ~ 10.0(+=el w2} 2271%)
PR HP (kW) 2(1.5)
AR - EE 2 = E AL
A2 - STS304(2E91g]2~xH)

v AREARS LA} (—) Fog Nozzle

FEAGA], ZARIR AR, LA,

20, AHIA (E A )

offt
e
i
T
X
o
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(4) S-go]x AZA2H] A5H7}

Aol AR83E Y8 200994 S5 FEOZ AAAIEHRPCOIA ¥ 3952 =AH Mu)E ¢
slo], g 12A1F ol Aol Wix]gk & ALg-5ISIn). g AREE Wu] AR Aol 98.0%, &
g=ro] 2.0% (A7) 1.2%, 349 0.3%, J3lHE 0.6%, L8 0.0%)50]Ack

FRlgfol AlAI ARl A 2dxdE ] ¢

f

AZ71S 3le] 2010 3Y 242~25%0) A 27|
9l YT (RE RN 2ol 220 AQFES 2Aekn Asd7ke Al 4o ¢4
o] HS w) 25 FFHAxAS AuEon FIEE BEEF 6.66m’/min, "ANES 93 Alo]EE 0l A

o] $Fe 16.3m’/mino| Yo, ZHzke] Ak 250mmAg ¥ 170mmAq F=o]T)

duAFS B T FRTelx] AA $AXRNE AT 662.3kghr FEoI0H, AL
7Feeh 7 3 3—4-49} o] AHEe] 0.25%, 0.5%, 1.0% Tl

0.5G == (7]—|—Bk 0.25%) 2G == 1.0%)

T 3-4-10. 74 AL A% =2 BT )

3 3—4-4. SR ARA|AHS] Al gk 7l vlE 2=

7K (%)
AeFhghr) | wEARIZ | 7k

47 A3

0.5G 1.572 0.25 0.24

662.3 1.0G 3.144 0.5 0.47

2.0G 6.264 1.0 0.95

uepa FRgto]xe] AeH7Rs 7 34380.25, 0.5, 1.0%)9F EE 342 HAEA
oh GRS 9 3-4-1139 Zo] gEFe] FH13, 0.22, 0.44kg), /NG B XS o]&slo] x4
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(3) S olx A=A AEZF
Sdetolx AxA|=He] Tk W bl AR W AR thy 3 3-4-5%F Erh A
&S 512.9~726.2kg/hr 2 7FFH]8 mql elo] o= ek A3 B, 7R 0.25%
2 ez 1 o] 726. Zkg/hri 7}?4 % uraw ), 7S 1.00% R SEFAd 07 512.9kg/hr=
& e YERIITE AR 2o dERE THlE gEo] molda s SUkshs AdelRle
, 7FrHlE 0.5 %oﬂ ?&Eﬂfﬁﬂ [ o] 247} 18.6A%} 7.3kWhE 7P WA Yelson, 71508 1.00%0
HHZAN7}F ZH2F 36.2A9F 18.5kW= 7F 32 kS YRSl

T 3-4-5. 715207 gEEd] e g 2 seed

i
A 2] % (kg/hr) A7 (A) 22748 (kWh)
7Fra1E(%) Nl
I 707.4 19.2 7.7
0.00 II 688.9 22.0 10.0
I 656.3 24.3 11.7
I 726.2 20.8 7.9
0.25 II 675.5 23.2 10.4
I 641.7 25.1 11.7
I 716.1 18.6 7.3
0.50 II 690.4 21.4 9.6
I 574.8 30.3 15.6
I 694.8 21.2 9.0
1.00
II 512.9 36.2 18.5
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(4) 71 2 =gzl F4E5A

Sdefolzs AZAEle] V1 W obE Rl SRigte) ] FHUEA BAEYE v E 3-4-67
Zoket.

oA & = o] M ZhrlE B qhEo] oldas Sleke AEE Bl 2 dAelAe
W 4002 ke RS W 425 ¥ FEOR Jhydhs e SRR SIglon RPCAA midisto]
Aol ARSE fAlEe] Merh 39.5% Pell ARgSlH L AR Me 40Kk 0.5} Heken,
ol A Fdetolxo MIASs thh Zeeldith TlrebA] e AEIQl hEER 1ol 411
HERNAL, dztle] mopdas Mvn Zrlste], gliels 41.3& YeRlIth 7keuE
0.25%°] 78% Ex 1ol 4115 vepliRlar, fxzie] smopda= S7iste], hxglllelA
41.55 YERNACE 71018 0.50%2] 85 d=EZA 1A 41.38 YeEhlRlaL, tEzo] soldas
Z7vele], SrEzRAMNA 42.1S YR E38], 71H18 0.50%0] SE2A1e] 29 A=A
2.60] gsato] A ols @ASIGlTE A, ZRHIE 1.00%9] A b xR TellA 41.28 YeER)
AL, rEEANA 42.08 YERATE

¥ 3-4-6. 7FREAT gEze] e Ane] FA5A

e we | mece) | BFE | HET | weRtEs | e
et | gz | | (%) (2) (%) | FHR)
AEx 39.5 16.1 15.9 22.70 42.5 1.2
I 41.1 19.3 15.9 22.62 34.6 2.4
0.00 I 41.1 19.7 15.9 22.62 34.2 2.5
I 41.3 22.9 16.0 22.99 33.6 2.6
I 41.1 13.2 16.0 22.63 34.9 2.3
0.25 I 41.4 16.3 15.9 22.60 34.4 2.4
il 41.5 19.9 15.9 22.58 33.8 2.7
I 41.3 15.4 16.0 22.99 35.6 2.4
0.50 I 41.6 18.8 16.0 22.97 34.7 2.6
I 42.1 25.9 15.9 22.54 34.5 2.6
I 41.2 20.4 16.0 22.62 36.4 2.3
1.00
I 42.0 27.6 16.0 22.97 36.2 2.4
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F2 o] molHsE Tlrwpo] ASTE thh e AEES HIARE O SRS o
A Sokar, ZhenlEel wEbAE dAE AES HolX| itk YAlEe] =2o] 16.1Collen, F7t
Zo] erEZATOA 19.3CE e, hEx7lo] Zold4E2 atew Zylsle], k7o) A]
22.9CE YeMIATE 7HH1E 0.25%2] 735 ez ToA] 13.2CE& YehliRlar, shezzio] ol
T3 S7kste], hEEdelA 19.9CE HeplIth 7ulE 0.50%9] 49 =z 1
YERRAAL, dExzio] soldas S7lete], dexlllol 25.9CE Hehileh 7HHE 1.00%9]
A EEA 1AM 204CE e a, HEZzATCA 27.6CE YeERAAH. &3], 7I599]& 1.00%
of eI A9 AAFEoA 11.5THssI 7HE 52 22468 Btk

SErae e ThenlEel] wet Ao Wt qislem, YT oA & st st 5 F
7F ERo®m QI SRt Ve ® QI AdEA JEHIE 0.50%, SEEAlA AulaaL
°F 0.71%4 % 4%k Zo] Hgitk 3h, wjopdEE2 o] Holdars fhadhs Ads Hlov
7HEEHE0] szolel wEhA= Hlole] WESo] A YElth YA59] wloptEEE 425%% U]
E2 )Tk

Az = ARRSE 2o MElr|sleko] 1.2921H] Hla] Folxl SRzl A%
715 2.3~2.7%24 A=l vl 1.1~1.5% #et7] 3ol F7fste] 1‘41%51 %k‘f‘& AE A

[¢}
on, EEAL IR FPIA & Y o7 Irks A & 5 Uk
s

Ky

2 H

FolA & 5 gl%o] 7] AlEY] CBB index:® 2.701903, &4

|
Z"]*Eélgl T 7inlEe] %O}é‘%“i CBB index %! =A¥A= %‘io}% Rass UrE‘rlHOi =k

o
N
F{F
w
oo
9,
38

O
L

iy
B
o
L

>«
N

57 S
T R

S YERIRaL, 7S 0.5%9) A5 hEEA oA 1.7, O‘E‘:‘}_ﬁlﬂoﬂﬂ L45 YERHRIH 7nlE
1.00%<] A9 EEATeA 2.1, gEEzATeNA 1.78 HepAth
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& 3-4-7. 7k 2 4=ExE CBB index ¥ =AWk
AzzA CBB index
e DS 3 Ao 22 SESES
(o
\._ 3.8
2.7 4.8 1.0
—~
~ 3.5
2.0 3.9 0.4
\
- 2.2
1.3 2.6 0.4
N 1.9
- >
1.1 2.1 0.2
X 2.1
1.1 2.3 0.2
N\ 1.8
0.9 2.0 0.2
Q 1.8
0.7 1.9 0.1
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Gl el

(%) I II m
. - _ _
RS 12.0% - _
0.00
AU 4.0% A RS 8.0% IS 4.0%
0.25
AL 4.0% A RS 8.0% A RS 8.0%
0.50
S 4.0% S 8.0% A RS 8.0%
1.00

FAEAE 4.0% GALAE 4.0% -

% 3—4-13. 7 2 ke A wE g A (X 70)
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Salejols AN A5 D gelEe Axn FUelAE Huee] 24 el e
ol e TR ¥ 3-4-8, 3-4-93} L.

T O QAR 7 D dezge] wet el Zim=sh bgte] p=0.0015FNM oH9] Fol2
Uehiglon, 53l ek bgtel A9 M 2 EEas 2ol as Anw AE o] 297t ¢

3 3—4-8. W] A% 4 9 Texture 573

A | o Texture 54 A N
Hl-S H Sk

]E .}_Zj h g O*
(%) A | BT e | 1A | el | L a b (%)

o

AN E 1743 | —270° | 0.62 0.26 281 80.1 | —2.11 | 2.44® | 61.8

I 1583 | —230® | 0.59 0.27 248 81.2 | —2.05 | 2.72* | 62.4®

0.00 | I 1737° | —158" | 0.56 0.25 245 789 | —2.23 | 2.04™ | 62.0®

M | 1647° | —118® | 0.54 0.23 202 78.2 | —2.16 | 2.46® | 62.9°

I 2073% | —144® | 0.47 0.25 240 76.0 | —2.24 | 1.99"¢ | 61.8

0.25 | I 1724> | —104® | 0.48 0.23 191 76.8 | —2.28 | 1.86"¢ | 62.4*

M | 2082 | —126® | 0.50 0.26 265 75.8 | —2.31 | 1.50¢ | 62.4®

I 1498 | —143® | 0.55 0.28 229 774 | —2.36 | 2.22% | 61.7°

050 | I 1586° | —=173® | 0.60 0.25 236 777 | —=2.30 | 2.19™ | 62.0®

m | 1626° —88? 0.47 0.26 200 776 | —2.19 | 1.58% | 62.4®

I 1831% | —212® | 0.60 0.27 297 76.7 | —2.28 | 2.06"™ | 62.1®

1.00
il 1748 | —=101™ | 0.48 0.24 199 775 | —2.19 | 1.57¢ | 62.5®

e olumnjollA] 7+ alphabete 7S 4259

=
5T A87F p=0.05, 0.01, 0.00155=lA 5221 2}ol7} Qe



2} ARl R BAHOR folel Aol ¥ ¢ giRlort Fuletelse] A9k AR A AT A

B} v 52 gk YERHSITH

1l =
7}—/’: ) ===]
g [0 wde) EE | el B | el FA | 2 B4 | A #4
(%) |-
AN s 7.94 7.91 7.66 7.44 7.56
I 7.84 7.66 7.50 7.16 7.34
0.00 il 7.97 7.94 8.03 7.66 7.88
I 8.09 7.88 7.75 7.47 7.59
I 7.85 7.88 7.55 7.42 7.48
0.25 il 7.91 7.70 7.55 7.42 7.48
I 7.84 7.84 7.72 7.44 7.81
I 8.06 7.81 7.69 7.38 7.63
0.50 II 7.91 7.69 7.50 7.13 7.25
I 7.97 8.03 7.76 7.58 7.73
I 7.88 7.79 7.55 7.30 7.45
1.00
il 8.06 7.88 7.61 7.45 7.48

=tg3] 2, 9=td3] =8
de olumnujollA] 7+ alphabete 7S 4239
" A 87E p=0.05, 0.01, 0.0015FNA oA Zpel7t Qg

A3t viel o] 2] "l male] AQofi= Hiedvlo] Alole] Fu7 Hi/E ARE7RES] AlA
7} Brbselal, vl pe] o, wistado® 1k el A3t 5o A7 AT

olof| e} YoM = BRI 0T M-S ARG kS AR 55 Sdieto] 2 AlZA|AE o
JWEEo] hvfs]al glony E}ﬁ]_?j} HAES AFRFR=s 7 9o)=
ERFekaL Sdo] wAsh, Aol MY = nAke ARSSE At AV SAS dleld et |l
the 7ol gtk m1efu o5 Al2Rle Sje] whvilel o] ¢
A}e] BG typed A9 mwuze] AL o]@ate] mBS AR 7 A4 A
= AAoe] A3k = AXEA e 7EeA 9gE ATAT= A5 Algo
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o =F& 7Y 53% FUskA ¥ A=ge] YAt kA e Aol A AR AR
o7lEehs AAoR oF 199 AR 7)%9 know—how’} &H-E =ZEA] a1 FA %L 9}—5— &42
4= Qlrt.
A LiolM= oF 7~87] FJAllA 109 FF o] SRigtels AFAIAEE dwfskal glot
BG type: Yt Sigte]=9] of 60% o= FHshal Qo] Adz o= iyl Sdefol Az o]
™, FAA BEE Pl 7P E8AQ WAlo® deA itk ey deghke} o
ATANE ek FHEA LEet B AR wie] Zhdel of§k wizkre] wWsl, ZHdE mAdel 9
gk n7de] AARE Tl digh /HZAR] 7FeAdS RIS o FEg AaE RIS = IStk T3
T15?F BG typeoll tidk A AdS AEA 0= Bl ot dAI7E qiieh

olof w} £ Aol HEIE A WIAkS ol8ato] HifTREe] HiEATYo] Atole] Fmts
AASHE HE A=l A-8al7] S8l Ak 72l Bl gig AES AAlsIgith 1 A3E 7H

e orshe e Btk

i
rf

L

f

7k Ad 8y

(1) A& A=z
Ao ARESE AlgE )7, Bl o TbAE W BYEEQT) nAT R 200994 A RS A=

H3aA FHRPCAA A% 39.0)5 THot] AL rEAANYE SIANA Wk 41574 F
7he =AshaA mZHBE) = AFSte] ARSIt Bl @ IPARH(TE) S WAE] Q7 89%=A i
fato] ARgeIgl o, A7FH(RE) = sdvbetoll A gt WimiE 100%%0eh Al=e] &2 22t m|%d
7V 10.5%, BRI QI FE 11.3%, 271 11.0%°110 Tk

(2) R=SA|=

A 37 S ol 8ate] 2z EMIES vhEA| dho] 117H4] WEREl R Alxsielth AlEe] vk
SE54S ARlele] AR 30gs 7o TR TFS 18g, RF 23g, BRole 12g& 7H=alth. TF
o} BF E3kso] 71k 14g, RFSF BFO] E3ikso] 71ak2 18gelith. 7Hrsh Alae W
37K 271o 2 F8A e sielth(H) s8], AT 304538}, BT 15&5.3)).
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(3) 3 &5 2 WY

Hk=4 Al5+% Texture analyser(model TA—XT2, Stable Micro System Ltd., Haslemere, England)
= o]-83}] Bourne 5(1978)°l 9J3ll 7]<=% 2 bite compression®] 9]l adhesiveness(F-2H)E =4
har, g2 Sl2 o2 spHA] 34=A7](Zoom video microscope, INU, Korea)¥} SFARAA}E ]
7(Scanning electron micrographs, SEM, S2380N, Hitachi, Japan)S ©]-&3le] & FHe] ZFu7 A
AAEE ERISIATE Texture analyser®t o AARE AL % 3—-4-10, 3—4—-113} 29k

ok @, WEe] g, BiE W wshei Thew o] Sgskint

D 5 0 T3AFPE T8-S AOACH(1990)0) 2ste] Atz oR dry oven(HK—DO135F,
ST 7 A s, S S ARSSle] AR oF 10g Ae] AlBE Aol F3l| 65CollA dujzx gt
U2, 105Col|A] aeo] = wi7lx] Axste] ARSS Tl A T3S S8 2o g Aalksle] 33

@ HEZo] Ui 2% =] YHLr = Oy 2% A(TESTO-525, TESTO, Germany)E AR5k
S3AIZPE R SASIT

@ &3h= @ 8k 5742 Owesu—Ansah 5(1982)0] A&3F 8 @ =Wo] ofle] Fslwg S4sqlrh

= Als 1g o =7 50mE X47}0}04 ultra turrax homogenizer(T25—S1, IKA, Germany)=
8,000rpm ©|A4] 2%-7F homogenizing 3+ 3 50°C water batholl4] 30%3F E50] FHA 719 & =
Al 4,000rpm oA 10%7F centrifuge(VS—5000, Vision Co., Korea)A|Zl ths s 0.5ml¥}

iodine solution 0.5ml& WHS-A]Z1 3 640nm oA SHE=E 5745t 33leE YR

@ DSCell ofgh w3slw 54 : wshw F4L Choi 5(2005)9] WS WEste], DSC(Differential
Scanning Calorimetry, Model DSC—7, Perkin elmer Corp. Instrument Div., Norwalk, CT,
US.A)E of&ste] A dAZ] ARE &l ol Jar 2olA 1A7F &<t kg3t
Ao PRy W oFnlE WS reference® ARFESF] 20CHE 130C7H4] 10C/mine.2 714
o] DSC thermogram ol YEh = &9 peakEsS 7ol3tE S99 peakZHE 3PRAE(T,:
onset temperature), HWNEI>%(T, : peak temperature), Z3FEZAL>%(T. : conclusion

temperature) ¢} &4 A=y (AH : overall gelatinization enthalpy)S 2+t ?3}93\5}
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¥ 3—-4-10. Texture =4 =4

Sample height 20mm
Test speed 5mmy/s

Pre test speed 5mmy/s

Post test speed 5mmy/s
Tigger type Auto
Tigger force bg

Probe

25mm Dia cylinder aluminum

Compression

60%

3 3—-4-11 PAAIAE SRk A R gRAsls =4

T | Rl | AlgEd | gREsls S | e | AgEd | gREsls
TF 100% 100C 5, 10, 15, 20 BF 100% 100C 5, 10, 15, 20
RF 100% 100C 5, 10, 15, 20 - - - -

Raw 5, 10, 15, 20 Raw 5, 10, 15, 20
A:B 60C 5, 10, 15, 20 AB 60C 5, 10, 15, 20
100C 5, 10, 15, 20 100C 5, 10, 15, 20
Raw 5, 10, 15, 20 Raw 5, 10, 15, 20
CD 60C 5, 10, 15, 20 CD 60C 5, 10, 15, 20
100C 5, 10, 15, 20 100C 5, 10, 15, 20
BEF:TF BE:RF
Raw 5, 10, 15, 20 Raw 5, 10, 15, 20
E:F 60C 5, 10, 15, 20 E:F 60C 5, 10, 15, 20
100C 5, 10, 15, 20 100C 5, 10, 15, 20
Raw 5, 10, 15, 20 Raw 5, 10, 15, 20
GH 60C 5, 10, 15, 20 GH 60°C 5, 10, 15, 20
100C 5, 10, 15, 20 100C 5, 10, 15, 20

¢ TF: Tapioca flour, RF: Rice flour,

BF: Bran flour
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Y. dy 4 37
(1) BF, RF 2 TFe] Sago|A AZA|2E FAL7VsA]
@ BFY E45354
Au7] &7l BFE 359 F-2EAY 2HRlE]: 2 olaE o= A2ke o]ddke] qHd =
s 497 Bk £ A7 BSguy) ohd Budee] BRY g4 SRl wel Ratael o)z}
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n]7] wjETtel] sl BFe] H-2F o] HE gl Ay} Ao AL8-3 F50li= BF7) F-2HE R gkttt
%, dutrom Hol} ofagA Lol BF7E #Ash: Al ewalel oJF Amel] @ QowA, wEy

o7k o ejelA BRE F4ol A 2 A & S ISk

slelel A A

A4

% 3—-4-16. BF §

@ 718x8E |83 RF} BFY AFv% AASA
RF9} BFE W53t S3lAI7] & 228704 1383 7FEshaA] vk AlASHaA & wudeel
A3} vkl BE|EAS ST
REUMES ARSSLe] 7FdshdA] ZHm)7s AlASE 23, & Alge] wde) st iy} F&o] Ay
siolomn, Al fARs F7)9] Hise] 79 w27t ojE et sk, BFvEES ARSste] A3t Fuds
AAS Ax, & gl Mgk Fado] WAoo, FEdh o] nAHE IR dhH, $3EX]
k= RFE &3 3 2 71°1W 7lElaA] 183 AEsllS 49, 45 RF= 2 7259
7] ¥de] FakEglon], A= Ay visy]o] Be]rt ot ® 3-4-17).

&2
[‘1 r
ol

i
o
—lE F}Ol'
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o8k TF pearlite ZAR7IOAM 123 MRS 45 B2 &2 pearlitoll F2o] Asiglth
TF pearl®] A& 2217171 fléte] TF pearls &2 AIHT v ARgsiglod 2287]e] 7=
QIFE AxR= TF pearlo] {33 A4& 2717) ofeigieh. dAle] A= el NTWPEAolA
7RSS PSP S5 17E olgslon, fAkE el Bagrel A3 5T Bl 7ol
ks EAZE ARAC

RE7} 22257 Hel] 52 &} RFe] R E)

7 3-4-17. B35 B REE ol83t] 71ANd ) aiEg AASY

=

TF pearls 7}FE718haA

ZIA AT A Al B
P — H7AIA S 2 Al

18 3-4-18. 33b¢ TF pearls AR 71d7ed o] ) AASA

@ BF pearl& o] &3 27074 AAEA

A 9 7pdo] 7FEdk m'7IA BFE 7HE7I81] pearlFEl= AZHE BF pearl U 1H
3—4-19¢} 2ot} R & = o] BF pearl> 717} YAk ¢k9kom™, A2k BF pearlS
Al &7 FE 7oA 187 3)dste] S AASE A3 naE g gHo] FE o] gElo] wb

H
=

sl om, & grio #Yo] WA, Aa) §AF F7]9] BF pearlS A4

Lo

oo AEEAe] 2o

Sk, w3k sRvle) ol A WHG e wulel ol AT
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% 3—4-20. BF pearl& o]&3le] Fv]7dE AASH 2 AR

@ 2¥-8A4v|7191M BFe] siE&=54

F35A] ¢ BRoF Ssbel BRURS A9 B § A9 vEAATYIE SaRe o Ar))
BF7} wgel §-2kw]o] o] wjEo] ofe]Hri (18l 3—4-21). o] BF 3 BFYe] E3los Qls) Av]
Ale] guigolrie] s 1o R SRl

o] WA wlEEA| S

191-879m] 7] o] AFmad A5

® BF 2 RF9HE] )% 27774 AASA

w5
a1 o] Mhs] stor], eke W
Jeh} EahE BRNES sl AR 5 wge AR A9E
o] wpsigiont vk SAFAA BEIEE EQHglon, v <) 4 wee] 22

BFYESS ¥t Fakeh & FAQloR Fws AlAS A, Ado] BFYHS
o
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SHEA ke RPNES o] P49 F 04 AANRE A9 27 3-4-237 L), BER
S5} A1E R nlgo] WAlEX shskom] AAE e REVEC] Hatwo] mAAIAGRT} 03]
7 e|#EA o] Lk}

—4-249} o] REH

RF¥o]) o] 420}

1_‘
O‘CEL'ET

ol AR & E

T 3-4-24. ATRERRSS Aol A 5 Enpgo g vhsie] vl A
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® 7ol T2 BFSS o83 [0 AASA

7HREk(15, 20, 25, 30g)S thEA dlo] A|%E BRuESS Hiol] Rl 5 owpde)] oa] dFu7t
AAERS Ao Ay v 19 3—4-259F 2tk aEelA & 5 o] 7 16golA= BF
Hk=o] Aol ofsf| mbzkA] BFWHG ZQiwo] viEH et Wgk 7R 20, 30gRisolM e At vk
& wj BFWH: doje]s WA gkort whe] ofa BEwk=o] el ® "ol vghom, mihf
& 2 Flo] gy o] FEjo] MASIet

AE!

7FesF 15¢

7FrsE 20, 30g

I8 3-4-25. 7115, 20, 30g)= UREAl AlEd BRRESIke] whel] ofjt m)it AASA

O.
1

(2) BF, RF 2 TFE o83 A AFu)d AAYE &

OEEDEEEECRELY

Lo
r&l
&
=
o
Y
Y
J{m
o,
9
=
:?L_‘,
)
ro,
o,
i,
E

o
@
v

T wde] 3lo ole4 Zﬂpﬁ}ﬂl =L -

mebr] 2 Aol AR AAA ARSShs die] A S '8l skl BE, RE, TF
2 o]5e] &3¢} malEAME3), 60T 30% =3l 100T 154 &3h)S v s & Z, s
5, 10, 15, 203] ¥Hgshar JIRnld AASEe SAsIITE 2L A, TF, RF, BFS 100C 33}A71
T RAAS vaslgls WE TF > RF > BF 0% UElston, BF:TF, BFRFE £33t ssr7]
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AlZEE AB > CD > EF > GH £2.2 =/ el ueba] 2ol H-23 v)7ks xﬂﬂ%‘ o TF
2 283 3347 Ala3r) 7FE 948 Hlow wE|9lon BRSF TRE 23H619S

o] =31, 100C A7]ollA E3AZS w7t F-2do] =A Yehd vl A Gsdt o= :Llﬂa’iv}.

ERLA) BF, 100C TF, 100C RF, 100C
53] 203]
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:n :n = =
A BH B B =2~
I £ 43
& N o Ll o
£ 1 | 1 |18 | g€
B ! gyl i !

19 3—4—27. BETF=ABE HIS51e] 100°C A7)ollA

o
(e}
N
=y
LO
—
=y
(e}
—
o
LO

e gnl = =
wﬁ B B B 2
) INIO INJO
- 5 o a3 Ly
1N S AL N
B e 8 “ &

1ol 100C A71ellA]

S

713 3—4-28. BF:RF=A:BZ W=
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3 3-4-12. dwe] wigh R skl B

AN

o

Sample Adhesiveness(g-s)
Raw -
TF 60C -

100C —208.241+51.49

Raw —40.88+5.49

RF 60C —47.9918.55
100C —114.47+£24.61

Raw —31.23%£9.80

BF 60°C —35.54%8.74
100C —85.491+10.88

Raw —43.85%14.42

BF:TF=A:B 60C —40.68£15.13
100C —92.28+15.38

Raw —41.27£17.21

BF:TF=C:D 60°C —42.51+12.26

100C —75.731+5.56

Raw —34.81+13.24

BF:TF=E:F 60C —33.60£11.71

100C —65.48%7.05

Raw —33.04%6.33

BF:TF=G:H 60C —30.28%13.80

100C —55.75%6.45

Raw —35.28%+9.29

BF:RF=A:B 60°C —40.51%6.12

100C —76.18%+21.56

Raw —32.47£10.02

BF:RF=C:D 60C —39.95+2.24

100C —69.17£15.86

Raw —32.14%6.70

BF:RF=E:F 60°C —34.44%5.21

100C —66.66+15.95

Raw —31.5945.84

BF:RF=G:H 60°C —34.14%+10.14

100C —50.53%£12.79
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RFE SIS 7490 F2do] 954381810, BFY RFE £3181%1S 7-9-olli= RFe] H7H]&o]
=31 100CAA 1558 E3AHLS w) F2Ado] —75.7345.56gs = =4 VeIt

BF:TF %5, BFRF 952 247 531 A, AT 30% 53}, BC 158 Z3prA @228 231
7 100C=s}t > 60Cast = w|Es}t A= H|7to] 2 AAWSIH BFTF ¥k, BFRF =5 742t
AB, CD, EFF, GH v]&= 8% § 2525 AASI3le ol AB = CD > EF > GH 2= #/
el TFY BFO] HlEo] Fopdas njido] & AAHUT kAW BF:TF 3 BE:RF A:B$} C:D H]&
2 1714 xﬂﬂxtj} Ael fAkete] 7o) BEEE =9 AAA a84 WA CD HlEo] v
3k Zlo = FeE|Ql)

ool Azt BFRFZ C:DHIER Egsto] ukEalar, 100TolA 948 T3 5 dFm 3L
AAshRE o] A 2 G DAl felgh Aow ddEIch

it

BF, 100C TF, 100T RF, 100C

=y
M

fll

:
0y
2
=5
=)

gzl o SEM
(Z5%)
12N =]

%) 3—-4-29. BF, TF, RF ¥=5 100C R7)0A] &3} & giizle) o2 gAle] @ SEM A4
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% 3—-4-30. BF:TF

e

25

<
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@ AA wjgulgelA ] 33} 3 =3 54

A4 W& (BFRF = CD)olX e SEAIRPE wio] kg 3 UWhi2es 3 3-4-13% 2%
th 3FelAM & g o] S 2700l 41.01%0190aL, A-AREe] FolderE i STkl &
g 3010l 52.94%5 HIATE o|AH Z"ARIo] Foldol wet ggo] SRR AL Wil TekE=
Fgoll micellet2= Abol7F Blo1A E2APE Wb iR Zlsgo] Fd Zlo] dflow wdwQluy Bk
R U2 7ol 23.5C0|R0ar, 28X Ro] Foldel wkel Ui H
94.8CE HATE 28FAIZE 1587 WH-2527F 3538] Assitir, 15~30% Alololl= 1.4Cwt =53}
o] ol nskgi=t, 168 R 30 A" 8e] At vl Hlstd Ao A it

EI

3 3-4-13. A4 dinighiEel el ARARPE Nk=o] oeg BRI

ZEIAITHRE)
T 5
0 2 5 7 10 15 30
SH5(%) 41.01 42.67 45.16 45.18 45.31 46.02 52.94
LHT;* 23.5 52.4 60.2 77.8 83.8 93.4 94.8

Aol B3} 7 55~65C ole] LwelA sldE & ukEnle] FRol=(Colloid) AHE Wk
he R ol o3 Aoln, &) &AM #A7E 9tk BF 2 RFE CD HIER W3 &
EIAZHE 38les 19 3-4-329] rice starch standard curve® ARXFEIGow A Avl= 1y
3—4-337} AUt el & 4= glRo] ARAIRE 0, 24, 5%, 7, 104, 158 2 30% 59+ w3}

= 722} 6.36, 7.02, 8.98, 15.39, 16.75, 16.86 Z 16.85%% el ~EAIZF 5
= 23kt eke] FksITE, 5ielA] TR Ale] wtwrt §A%] eI, TiReA 10%
Aolell vpA] ghibs] F7lsloith Z2E-AIRE 1030014 302 Aol E5FH 17% 0 3tes UEh
A=, wskert Al WA ol st e AoE AAEQI g 303 S 17% Tl E

[> for

- A JeERE AL 5578 rice starch7} obd w1 Aa Brlge] E3tom Qlsk AR 0]9]e] o]y
ARl EAeH, Ta2A(AE)E Eo Yol s AWtRs #dsi#] ¢7] uliol] &3ty WA LEl

W Aog FAFAk Choi 5(2005)2 Aol the 53 xl=r]o] Wy He] F3les 54
RS W 4~6% Two® UER)  AFATHE W Ssleghs Bl
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14
12 F

10}

y=0.0624+0.0121x

081 r’=0.9988

sqQy
o
=y

0.4 f

0.2}

I I 1 I I
0 20 40 60 80 100

Gelatinized starch(%)

0.0

T 3-4-32. FspE AT Al

8.98

7.02

6 _ 6.36 §

0 2 5 30

Steaming time(minutes)

19 3—4-33. A wfigH]EelA o] 2FAR el T S5k

juneleb jo aalbag
o
Z

71 S3he Adite] WA o AE BAbEe] FiAow Al BAWIES 5to] micelle TS

HA Ao STk w3 JdEas AR A Askdnh 2 AFdM= RF, BF,
BF:RF=C:D H|&¢] H&7}79] w3leel W=A|5s v7ta A7 CD Hl&= W53 A58 03, 5
, 7an, 104, 153, 30iRF ZEAI F w3ieE SASglen, 1 Adk= 9 3-4-34, %

3—4-149} okt
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100

[od)
a
T

80

(Mw )moy4 jeay
\

RF
BF
BF:RF=C:D
E g(c:b)oz

50

L
80

Temperature(T)

L
20 100

18] 3—4-34. A89) AHgZzAel] wWE DSC thermogram

¥ 3—4-14. AR MYz ©E DSC EA

Melting endotherm
Als A =24
To(C) T,(C) T.(C) AH/g)
RF 58.67 69.28 77.22 9.65
Ly BF 55.82 71.31 78.54 3.18
<3HCD) 61.95 70.32 77.35 4.89
S3HCD), 2" 0% 62.39 70.64 77.55 6.04
&3 (C:D), 28 5F - - - -
23HC:D), =" T+ - - - =
u
E3HCD), =" 10% - - - -
E3H(CD), 28 15% - - - -
23HCD), =¥ 30+ - - -
% T, © onset temperature, T, : peak temperature, T. : conclusion temperature,

AH : overall gelatinization enthalpy
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7R o] 338 L%(T,)E BF7F 55.82C=2 7P vk, CD S HR22 61.95CE
71 =4 veRdh HEse % (T,)= RF7F 69.28CE 71 o veptor, BE7F 71.31CE 714
=7 Yebdth 33545 (T)E RFS CD 37k 77CHF0 2 vlssigl oy, BRe v 58
78.54CE KL AHE AFo] w3kd u] WA= 445 Bao] Aold 7|dsk= A= AHZ}
UGS E w3l AAES oujshy, B A4 RFZF 9.65)/g, CD 77T 4.89]/g= LFERE S
™, BFE 3.18J/g= Ve BF] WwsiAAdasrt 973k 2102 Yepsth

ARl A9 A8 08-S T3IA] %(T,) 62.39C, HNEse%(T,) 70.64C, T3EALE
(T.) 77.55C=% UrE‘m_U%, =4 AE(AH)E 6.04)/g= WeRsth ey 2EIAZE 5 o) el A=
54 Hkgo] dojur] kol Melting endothermE 2+s 4= glo] wsled SHE 4 itk =5 =" 5

5 ool WEAsE ofu] S8} o daslel, DSCAOIA B8 9 wBE4S 1T 5 gk

(3) A4 TR} AuN2HL ol4T BFH AR
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16.
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G01515—05079
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r 03
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5

AEH, Ao, AE, oAHlE, s T 2005, FIRPC A B 7kevlsE AR, A

791 ATRIA 10167905047

NEd, 71908, AE oAe, A 5. 2006 TIRPC A H 7|4 AAE(I). =ty

AFH A4 101742-06078

AEH, 4oe, A& oA, A 5. 2007, FHRPC A B 7] AAYD. =45

AEH, Ao, AE, oAHlE, s T 2008, FIRPC A B 7l AAY(Y). =Edtd

hm
AF+HA1A 101826—08049

A, 7119e 71F, olAE, 5. 2009. EIRPC A 2 7)e AAE(V). SAEATY AtH
T4 101856—09054(1)

A, oAE, g, o, A% F 2000, MO FEE A - shelE A S AEAT
€l A7 R34 GA0140-0001

, oA, 7&%‘:’% T 5. 2005, AR 2 ARt B eSS 4 =4
Ao, AEH, AF, oM, A, Bt 5. 2006. RPC 134 2 Arrkerles AF- g2

s, o], A2 585 5. 2007, 2 Ak A AFeE 9
3+ RPC remodeling F27R9E FHAk2355 WA GA0679—07020

A AL 2008, FAHE AR E9 114 Ve 7011). TR A e
FEEA 20029 % SRl AF-AT} AlAREY o] AR 2002, FAW] ZA7)A] 7]
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29.
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31.

32.

33.

34.

GOVP1200317222. pp. 424—448
TR A TA 20019 s AT RAM. 2001 fEEAEe] R
g A Y (AFAY - ARFARe] F2 Ao dekdTh) GOVP1200215355. pp.
336—341

A E7A (AR, EEE

=]

TG E—-142 GOVP1200418769. pp. 163—168

&2, 2001, 712 FAm] An)kx], o

o

= 53174, 87153 10-0401953

o]%gHEl. 2005. HVHE Aol7]Eel oF aEE HAvEe] Tt sHFAT AT
4735, 2003, H=5A o] ofsliel wak HIEAl ARge] T84, AlojAIS 718154, pp. 23-28
3|4, 2003, FAM) ZFeAlw) T At aeshal tiekel Aeel

£ golx 2gnial Au RElE, 2005, FAlEe] Az 8 1 AX, o@us 5eE.
7153 10—2006—0016754
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KS7i4. 1992, A= FAPTH(KS A0089). A28 AN: 7]=iE<

FEABEE. 2003, Mk — 2 nSbdifily & S oS — HARK TS, BRI 34(2): 63—71
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AOAC, Official methods of analysis. 15th ed. 1990. Association of official analytical chemists,
washington, DC., pp. 777—784
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1-25
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