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SUMMARY

To produce wheat with low cost using cropping system and large scale
mechanical cultivation, to produce high quality of wheat flour and to produce
healthy functiona]. wheat products by high technology of management, four
different research projects were conducted.

The results of this research project were summarized as followers ;

1. Establishmentb of wheat production with low cost by cropping system
in paddy and upland |

- Thé 'Daechangbyeo’ was the best rice cultivar for cropping system with
wheat in Sechon, Chunchungnamdo Province. It showed early maturity, high
seeding rate and heavy seed weight.

- Among the two wheat cultivars, 'Olgeurumul’ and ’Alchaﬁmil’, the
maturity of 'Alchanmil’ was later than 'Olgeurumil” by 5 days, but the yield of
'Alchanmil’ was increased to 469kg per 10a, by 10% in Nonsan,
Chunchungnamdo Province in Paddy land.

- The large scale mechanical cultivation of wheat saved labor hour in
plowing, seeding and harvesting. It saved 56% of labor hour which was needed
in common cultivation in paddy land.

- The actual income per 10a was 739,000 won for cultivation of rice in one
cropping, but it was higher by 22% for two cropping system with wheat.

- In upland, the large scale mechanical cultivation of wheat saved in
spraying fertilizer, seeding and harvesting. It saved 72.4% of labor hour which
was needed in common cultivation.

- The income per 10a was 685,000 won for two cropping system with wheat

and bean. It was 88% higher than one cropping system, cultivation of bean.
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2. Comparison of quality between some domestic and imported wheat
cultivars

- The length/width rate of kernel was the highest in geurumil(2.08) and
keumkangmil(2.07) among domestic wheat, but those of imported wheat, ASW
and DNS were. 2.02 and 1.99, respectively. ‘

- The 1000 grain weight was the highest in keumkangmil(42.44%) and the
lowest in alchanmil(34.09g) among domestic varieties, and those of imported
wheat, ASW and DNS were 36.50 and 33.09g respectively. The volume weight
was high in eunpamil(810.0g/ ¢ ) and tapdongmil(804.6g/ £ ) among domestic
Qheat, but those were lower than ASW(823.3) and DNS(814.5g/ ¢ ).

- Tapdongmil(14.46kg) among domestic whole grain and ASW(17.06%) in
imported wheat were showed the highe‘st hardness. In color difference
measurement, k¢umkangmil amohg domestic wheat varieties and ASW were
showed .the highest LV value, that is 46.72 and 53.16, respectively. As a result,
the L value of the domestic wheat varieties were showed lower than imported
wheat varieties.

- Crude protein content was the lowest in alchanmil(11.38%6) but the highest
in keumkangmil (14.04%) among domestic wheat varieties, whereas _DNS was
higher than ASW.' Crude ash content was ranged from 15 to 16% among
domestic wheat without any difference, but ASW and keumkangmil was 1.10%
and 1.45%, respectively. |

- The yield of patent ﬂour was the highest in keumkangmil (67.11%) among
- domestic flour and DNS(67.99%).

- Color difference of flour was lower in keumkangmil(86.31) than other
domestic wheat varieties(87.29~87.81), and those of imported ASW and DNS

was 87.37 and 85.87, respectively.

- 11 -



- Particle size was the smallest in alchanmil(70im) among domestic wheat,
whereas imported DNS(87.9im) was the biggest.

- Crude protein content 'of flour was the highest in keumkangmil(12.57%)
among domestic wheat and DNS(13.2%). crude ash content was the lowest in
eunpamil(0.38%) among domestic wheat and those of ASW and DNS were
0.42% and 0.44%, respectively.

- The rheological characteristics of dough was determined by farinography,
and the geurumil, and alchanmil and ASW were regard as soft wheat flour and
others were semi—sqft or hard wheat flour. Maximum viscosity was high in
tapdongmil(795BU), alchanmil(780BU) and DNS(517.5BU). The extensibility of
dough was high in keumkangmil(78.9mm) and alchanrnil(72.9mm.) and their
extensibility force was 57.6g and 44.6g, respectively. Whereas extensibility of
ASW was 508mm and _its force was 55.6g.

- The spri'nginess of dough was high in geurumil, eunpamil and alchanmil
am;ong domestic wheat. And thé cohesiveness of domestic wheat was no
differénce, with compared to those of imported wheat. The hardness of dough
was the highest in geurumil and the chewiness was the lowest in alchanmil
among dofnestic wheat, ASW and DNS were lower than alchanmil.

- About fourteen volatile components were detected in the whole grain flour
of all cultivars and their volatile components were differed among wheat
cultivars. Volatile compounds such as ethanol, acetone and chloroform etc. were
commonly detected in the patent flour and their content differed among wheat
cultivérs. Chloroform was detected only in the geurumil cultivated in 1996 and
1997, and volatile compounds such as ethanol, acetone, chloroform, naphthalene
and BHT etc. were commonly detected in .the both domestic which were
cultivated in 1998 and imported wheat cultivars. I_n the domestic wheat varieties

cultivated in 1999 were commonly detected as the volatile compounds such as

-12 -



ethanol, aqetgn_e ~and chloroform etc were detected, whereas -:ben»zeng,
2-buty_1—1-_octanol and other hydrocarbones etc. in imported wheat. Ethanol and
chloroform were detected on the short and bran of geurumil, tapdongmil and
keumkangmil among domestic wheat but ethanol were not detected in eunpamil
and alchanmil. But benzene were detected in imported wheat cultivars.

- The hardness of dry noodle was high in domestic wheat than those of
imported wheat, and the highest in keumkangmil with 5,557g and DNS with 4,403g.

- The cutting force of dry noodle was the highest in tapdongmil(42.0g) and
DNS(41.4g). The lightness of dry noodle was lower than those of imported wheat.

- The springiness of cooked noodle was the highest in keumkangmil and
DNS. The cohesiveness of the cooked noodle was higher than those of the
imported wheat. The chewiness of cooked noodle was high in keumkangmil and
those of ASW was lower than DNS.

- The extensibility of cooked noodle was highest in tapdongmil among
domestic wheat and DNS in imported wheat and their extensibility force was
less than others. The color difference of cooked noodle have no significant
differences between domestic and imported wheat.

- The absorbance at 675nm of cooked noodles soup was high in eunpamil
among domestic wheat and ASW in imported. wheat, and volume gain was
highest in alchanmil and ASW.

As a result of the sensory evaluation of the cooked noodle, appearance of the
cooked noodle was best in tapdongmil @ color and chewiness were in ASW !
taste was in alchanmill and ASW. Fairly good scores in total sensory evaluation

was obtained in cooked noodles of keumkangmil and alchanmil and ASW.
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3. Studies on improving quality of Korean wheat in flour mills

- Moisture content of the first grade flour of the unconditioned was
10.73%(w.b.), but 1454%(w.b.) for the conditioned which is about the same
duality of the best grade flour.

'~ Ash content of the first grade flour of the unconditioned was 0.60%, but
047% for the conditioned which satisfied the flour inspection requirement for
ash content.

~ Color quality(L*a*b) of the first grade flour of the unconditioned was
94.42+-0.09+7.73, however, it was 9598+-0.24%7.00 for the conditioned showing
some ‘improvement.

= Flour amount screened at 110 mesh sieve was 9.83% of the unconditioned
and 11.72% of the conditioned, both could not pass the flour inspection standard
(5%), then, which is _inevitable unless current small mills upgrade conventional
facility.

- Yield rate of flour milling was 72.2% for the unconditioned but 77.6% for
the conditioned, it indicates high quality flour production would be possible by

the one line flour processing system.

4. Studiés on the Korean wheat products with healthy functions by high
technology of management

- About two to five times higher phagocytic activity was shown in EA
extract of Korean wheats compare to those of imported wheats. |

- The EA extract of Gobun showed the highest phagocytic activity.

- From the experiment we found that the optimal experimetal condition was
shown in two hours of reaction time and amount of EA extract from Smg of

wheat added to J774 cells.

- 14 -



- At least five fractions were separated from the EA extract of Gobun
wheats_ but amounts of fraction b, ¢ and d were more in Gob;m wheat than in
ASW.,

- Among the fractions, only fraction B of Gobun wheat showed effectively
increased phagocytic activity against yeast.

- As a results, we manufactured Woorimill beverages and bread with
phagocytic activity;enhancing component. So, we will study the effect of
developed Woorimill foods on immune response to human subjects in the near

future.
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BEAA 9% 10.6 = A John Deer 5300
H| gAY 114 33 H 2 A ¥ 7)
b= 174 52.8 8% #F7]
A zA X 108 42.0 ul A E 7]
& 174 71.7 g Zual
7 696 192 (A 72.4%)

2 97 HAS AW SAY HEE =FAIT

71 A s FA] 2ARR]

a9 2-2 8§ FHAL 0 §Y Y JAH Y 58

- 40_



2 2 2 57 Au
(21
T ASYLE F 2283 Po] 4BE FFW UFao] Wt ]t
AN 53 AT @5 L BEE Ao Axs AAREe oo 7Y B
Foz Qo] BARAY AA%st 53 Bob odd WEzo] ko] ¥

E 2-28. T F8 ASYF

- N7 B Ae 22 FAH: AAF 7HZ]”§T MAGEFE +F

Mo
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T 99 BAY £4 D A5 PSEE FOAANAI) g2 BT GRF FIEFFS
538kg e 2A HAsFHo 4o
E 2-33 FRTHes 2 7%

B Z57] *é;%?] 3 F#3 -’F-‘Fz gaga & 2

4d) (8.4 (cm) (cm) (&/m°) (kg/10a)

TEA 5 7 6.14 65.8 7.6 730 206 520

utAAR . 5.7 6.14 61.6 75 820 23.8 556

9 & 57 6.14 63.7 76 75 222 538

ASARANE tRE gL FTEANA tha FPAZtel ZA L8 HJAET
ol T2 22w 2 Yy AAYEQ Aoz ADHUT 71AS AHA 2

£ 2-34. 2 Aol ol AYGAE =AY (2/10a)

At A T2 GAEALA H
Z 2170 0.9 13 11
%4 $ 47 (%A Jhone Deere 5300) 7.2 58 65
4| 242 (Z 4 Jhone Deere 5300) 59 45 52
5}z 7.9 6.3 7.1
AZzA AR 69 83 76
FEE)FANT £ 125 9.8 112
) 413 36.0 38.7

o] A5ZdE & 2-359 2o B FRAA

23 Qg gozA 7Y

(<] =

A% 2oz vl ZF9ol 10a% 836H Yols, 258 685U P22 A 8%
ASZ0E 2y @8, 799 ARAANAE A RaZ02 Ade] S
wauoh 14%e) 2537k 2HTH

_44-



¥ 2-35. o] 2 &3 dhate] ¥ ;W LKA (1 ¥/10a)

T T 279 49y 25 A25FH(%)
(kg/10a) ] ’
(3 220 468 104 364
T+ 235+550 886 201 685 38
EM (3 84 946 125 321
EM+3 71+520 1,164 227 937 14

A4d dTARLY

mol Aol BLol A ARAA AYRT FEAL =4
Wetol 1A olmao) 2%e) 25U wATh adG FRAYAA e &
gmel W omas U ANE Aot ol 470l i Basm AR,
@] ulate 88%2 &

=208 nel WMt FEAYAAE FRAAA ol T Auirt sHsarn

>

P B el

"

B oRbelAe] @ gRAA AQME Fodol

oft

7h &g A Aol o)Rzg vo FF FAE FFHT 4 FTTAAM
Q%717 w23, $480) xoH HYFel ¥
a3t

U E=Ad A gEiden 4% U EE uE AP Zf ¢3Ye] 217U

H|

o

o HE7)E BUAE 2ou £2L 10aF 46%kgo2A I3 vlate] 10%
9 54 99

o melAde W A4S A AUA e sAs A By Aol Hahd
AeAAN, HE L £olq BS wPo| ARse] AAHoZ wEAZ 10a%
so3p oz DAl vt 5629 =58 A7 L7 AN

2 =dA HE 17132 AuslYes AS 2AL5L 10aT 739,000€ U 2>

oh. geldel ¥ FA4E d A dde 71718 A B8 AHujol ¥l st

HENE, $EF 2 5804 B wdol AFHe WAYOR xEA0] 10a%



1928 0 24 Ao vlao] T24%9) xEH A7 T AN,

whowelAel W AAE T L SA AMA T A9 ud A% ANs B
@ Aol vlake] HE B 2 e 2 2ol AT AARCE LEAD
o 10a% 2702024 Al st 9% wEY A7 LI} YR S
Ao} ASr FHRASAN ARAoz AARANA BPol Hof A 2o} wF
Azbol 10a% 44643024 Z1ASAS] Feol FoluchE Basto

A mol A Btel ARAANA Tahel ARAA F9 T wse] 24
Qo] 10a% 886RAOIE, 252 685UNO2A 8% ASIUE BAT B,

A AEAANNE 74 22502 Astd B4 wFET 14%9] 25F

7l 23



A3 & INUY 2eUe| ZEY SHSH
A1Ad A A

-?—a]x}a}e] FAEA L 709 97 hacold Zeo]l 1984 AK-o o Fdo
2 dAEA o] F43] Fo] 19929 2ol 164had] EHA oy AP AE
A $Ed el sd BE AIHA dFA 5 2R 580 Fo}
DAGE] Al FrhHol 1997d kol AuiE A 1838hacl| Al 74338 & AakatA
Hol S 199 14 33.7keS AHlste 4 oo FHez FHZ 54 AT
438U ES FUASA 6§ S AESHT AT AHoIHEEFTAIE 1998).

19973 %9 Ao I HAE BW F33R2UEC] FYH o F A Lo
2ITHAE, A2 S 114TAEC] Al 3glen oz
B2 AdEoz fdd 2E S AT Il WA FRE ¥l 47%2 HA
Ao kdrbE AAGtuglen WRol 31%, AW S0l 2RBEE AR =

Aoz AN UTH('94 YA E)

ol vAlR] FAH o]&EE Foln FFY d¥E MMEANE 7ES
o o st ZFIPHA AEE AgstnEN ALY L6lE FAATIL AuidE

FtASFUAE 7dE & Aok £

T 197N A(1993)F ol uFA, Skt R FFAU A
A7 3F4do] uFAET patent®o] 5~10%2F(rin B 13}
Qon o(198)5 e 554 WARFE ASWE gliend 450l Fag oy 53

4EE 993 ER0hn gtk UL BEZ) dE AFHY ATE 9P 7Y

A5Y L. WEHA Fol dou UyEe AYES FPY ERAM AxsE ¢
S e Aviz olatd, Ane wes Pwd oue F4E 49EE @

_47_



t 8E7) A

ol o g

oz

Aste Aoz dA o wIHA

o+

Rolg HES A 77

"

ol
TH

Hr

LEEE

P et RS Agagel ) A4HE el B4R

S

L
L

CEEA R

oA 7Y AdrEHE %

=
"

e AT 2 Maga(1978)%

2 A%

}9 k. 28y Johnson et al.

S

ol + A& Helgxn

A

g &9

st AR

ylo

o] o]&% yeast

HEd ez d3 2

e AAT e

HIZo=

qEe FHLol 9

d 8% F2

s

& ARIt 7hEEe )4 U HRE o3

.

)

ol

Hougen et al.(1971)

B

g Ar&2

L
T

].

d8 A7 ww

72

v

2to]l7b 93 headspace vaporZ} =

AT ATk AW AN QY
g WA (Turbin 1990, Chang & Iv 1992, 1995, Yajima 1983)A|H & o 2= Ar& 5

%

el

Al

f
L

7173 2o dHaiA

'é;}:

2
i

al
=

Bloloh webd S AEE

2ol g A7 dadslojof s

A

oF

u

!

B

o
Yo

o

whol o},

s

23 B

% A%e

E

A2d Az LBy

4o A48 FARE

.

el

¥ 19993 7tA] of

ASW(Australian Standard

A

H stz fste] oMl FF

ol &

_48_



White)$} v Z4F 42912 ¢l DNS(Dark Northern Spring)& thha] &3 2 3|AlZ 1 ¢

-
lo
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_L?l-ll
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>

Mol 3L digimatic caliper(CD-15C, Mitutoyo Co, Japan)Z 2o @& o]

e

S FTEE 103 9E A FEges yeWen, dPFL AT 2

'S
J

o] 2ok 1000708 FAE ol TFHorw EAPYon, £XFS AHAH F 14
2 B AT YA (J642, Fujiwara factory, Japan)E A&3ld FAsY Y, Aee F
B2 14%Z temperingdtE Zo] 228 texture analyzer(TA/XT2 SMS Co, UK)Z
%Xéﬁ}ﬁl‘ctﬂ O RAzAL % 31 Zon, Mxe "o 2¢E color and color
difference meter(TC-1500MC, Tokyo Denshoku Co, Japan)® Ar&3te] Hunter®]
L, a bgtez ZAs At |

Table 3-1. Texture analyzer condition for analysis of wheat hardness

Option Return to start

Force unit Grams

Distance format mm

Pre-test speed 5.00mm/s

Test speed 1.00mn/s

Post-test speed 5.00mn/s

Distance 1.5mm

Mode Measure force in compression
Trigger type Auto

Trigger force. 50g

M

2. Aol A

9 EFE2Y ARYEE FAE 49 gk BlEEAd ¥ FE0] 16%7 HE

r.{

2 7tgA g st A2(25C)oll A 24417t tempering$% Buhler test mill(MLU-202,
Swiss)Z A X3RN 2™ (break system sieve box : 8xx. 9xx. 9xX, reduction sieve
X 1 Oxx. 10xx. 10xx), A EFE L break flour(Bi+B2)9} reduction flour(Ri+R2)E

33} patent flour, 28] 2 straight flour, bran, short5 22 #&|8ted 31 Zol
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Atst i
break flour(Bi+B2) + reduction flour(Ri+Rp)

Yield of patent flour = . % 100

total break flour+total reduction flour+bran+short

3. 0T A3 B UERE 27
2779 AAE  color and color difference meter(TC-1500MC, Tokyo

Denshoku Co, Japan)& Al-83le] Hunter] L, a, b3t 2 ZA4s9on, AEEE

rlr

particle size analyzer(Coulter LS200, USA)E A}&3le Jal=zy] 2 gHde =

sheich

o

4. 2AF wEe AeeAKY 24

d7rFe 22 bEAARE F9Esly] ¢std W% wrEe]  Farinogram,
Viscogram, 2 ExtensibilityE 743} t}. Farinograme AACC(54-21)E &4l &
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& FeAA 7HEst 9BTAA 1583 §X% g 15C/18 £52 50C7HRA 9

Zatde o B3R, HPE, HuHEEA 25, JAYE 9 50CHE 5L

e

ZAekAT. ¥b=9]  Extensibilitys Kieffer dough extensibility rig(TA/XT2

i~

Texture analyzer SMS Co., UK)2. 2 A& g=d D71F 97g7 23 028 =
T F A7) FHT 55ME ¥ WE3te] dough form pressol Al 40%-7F ¢t

433 & Texture analyzerol hook probe® x5l =33k

e
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5. A71F ¥t=9] Texture A 2 AWAxX

>%_37}-‘T‘-'°ﬂ 2(32%)% £2(17%)%. ¥rhsed  E#7)(Matsushita  electric
industrial Co., Japan)i 75— oSS B O5TOA 2417 £4A7 £ 24 Wgle
394l 63](4.2mm 33, 28mm 23], 1.7um 13)2 ZAste] AYE XY & WS 5
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UK)2 F4sden YmiAdde 15mE) 14ms]2 232 shegig
dadd Hds dUW2E 27C, dUsE 60%01A 292 AxdolA Ax F 25m
dolz Aoty AP0 ALgs T

Z 89 texture %—7§

o
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)
ok

UK)Z 2A3t9om Ad3ae Ade ZolE 10me 29atad three point bend
rig(HDP/SPB)% AL &3te] texture analyzer® measure force in compression&i

2439t #2249 textures 120mle] ZF o] 10ge] AWE 427

x

Sl 3027 AW the A EEA

_?r
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s zASgon, 2uZe 250 WAAAGd ZHFE 0mMAE F R4E
Hol RuFrte FIu zadde grzxalE gt B dAldo] 400meE Al
FFHFEZ 8 X3 v} spectrophotometer(Cary3, Varian Co., Australia)& ©] &3}

675mel A EREE ZAsHo, olF NPT 22 3WBoR AL
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Excellent, 53 : Very good, 3% : Good, 13 : Fain o2 ¢4Ad dJujx)y 3urE o

23] zAMst AT

9. Headspace'§°oll 9|3 JEAAEZD 4
zZt FZ9 493 patent flourS 22meel vialel 5g¥ =& % silicon septast

aluminum cap2 2 %% AL Tekmar 70007)% 2] headspace autosampler& ©]&

lo

st B 3-29] 2702 ZH3Fon, GC/MSE HPERI0 / HPS973 71E LS AL 43t

TR 2T

o

o g E 3-3% ge zhow

Table 3-2. Conditions of headspace autosampler for analysis of the volatile

components

Instrument Tekmar 7000
Plate temperature 70°C

Sample equilibrium time 20 min

Vial size 22 md

Mix time 1 min
Sample loop temperature 65T
Transfer line temperature 65T
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Table 3-3. Conditions of gas chromatograph/ mass spectrometry _for' volatile

component analysis

Instrument

“HP 6890 GC / HP 5973 MSD

Column

Injector temp.

oven temp.

Auxiliary temp.
Carrier gas(flow rate)
Split ratio

Ultra-1(crosslinked methy] siloxan

50 m X 02 mn X 0.33 ym)
250C
50C(5 min) — 3C/min — 230C(10 min)
230C
He (0.8m{/min)
1:40

Ionization mode (Ionizing
) Electron Impact (70eV)
potential)

MS source temp. 230TC

€2 $AL TIC( total ion chromatograph)®} Z} peak?] mass spectrume ¢

rlo

¥ Wiley 275 Library9 mass spectrum data searchingS £3] €% 3¢
T YA HE FEo] /MY 2 AES MEsgon Add EAo HREL F
A3t A standard& GC/MSel ¢ F GCY retention time® FHALS] mass

spectral datas & 71E3te] HAES s

AETdF
Total ion chromatographo] Wetd zzbe] WA E peakS A A it

Z} JEEQ area B FOEZ FEASYH.

A3Add 2 2
1. 9499 ojstety 4

79 32 99
Y EFE JFL UNE 90X 435 2HY 2T 0L E 3404 B
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eukel o] AMihdxe] me 2o)7t vEET °l ud 714 2 Qe E=d
Sl wet JldE Ros AAHA Wef 2ol Zolel YFe FHUT} 17
o) zZtz} .} 661 L 652mE Y 2o FYETEQ ASWS DNSE 4z
605 2 596m R, ZL& WA $AHY FFE5o] FF 31~33m2 FYL
29~30mEt Hoew 1F &xdo] 322mzE 7HE FANC.

Table 3-4. Varietal difference in length and width of wheat

= 9)

2 (mm) 4 Z (mm)

Alan 9% 97 98 99 BT 96 97 98 'Y HT

o 659 6.71 .»6.42 637 652 311 312 331 3.02 314 208
23 574 590 565 575 576 296 336 339 319 322 179
g5d 595 58 563 574 580 307 300 319 320 311 186
dY 645 580 568 522 578 293 326 318 301 310 1.8
=749 653 678. 669 645 661 287 319 332 344 320 207

ASW 599 605 621 597 605 272 349 314 246 295 202
DNS 591 608 604 58 59 275 323 321 281 300 199
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e
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ofN

u T
olo

ax

ofN

rie

o ol

& 352 6ol A BEwhe} o
AYse Ut 29 2S¢ WA ma} xjolst AstA Jdehgen o F 3%
Yol PFF 4244go 2 M F& BE dFYL 3409go R e FUdE
ASWet DNSE 7+7 3650 2 3319g ©%ioh

& gxFe 2tds @§5Uo] 4z W 8100 R 8046¢/L 2 mUA TE
& Wolglon ASWeF DNSt 8233 2 8l45g/¢ & =

o
E Agelde dEFe) Aegd 24T 4B RAES el a4 oed 2

e ol(1984)Fol g W& 4 AU
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Table 3-5. Varietal difference in 1,000 kernel weight of wheat (Unit : g)

T E ‘96 97 ‘98 ‘99 B
%4 48.12 36.72 44.80 376 41.81
< 3d 38.35 33.29 3353 320 34.29
g5 40.82 32.52 36.63 350 36.24
Bk 45.25 29.38 32.14 29.6 34.09
52 42.87 | 3793 44.06 449 C 4244
ASW 37.26 37.18 3558 36.0 36.50
DNS 34.61 34.04 34.68 345 34.46
Table 3-6. Varietal difference in volume weight of wheat (Unit : g/ £)

T ® '96 97 '98 '99 b i
a%4 7455 - 776.2 806.0 738.0 766.30
<5 755.6 823.0 8350 7720 796.40
'% e 748.0 816.3 837.0 7605 790.45
&z 7376 784.3 820.0 755.0 774.22
a4 736.2 7645 824.0 784.0 77717
ASW 774.7 781.3 845.0 843.5 811.12
DNS 743.7 7895 830.0 824.0 796.80
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Table 3-7. Varietal difference in hardness of wheat (49 : ¢/2mn/ke)

T+ £ 96 97 '98 '99 B
%4 11.34 7.16 17.73 17.59 13.45
=3 11.07 9.13 16.75 20.49 14.36
R 10.77 8.87 17.48 20.73 14.46
&z 12.84 9.51 13.16 17.30 13.20
TdE 9.70 6.89 | 18.09 17.90 13.14
ASW 11.77 10.12 28.96 17.40 17.06
DNS 10.43 6.02 19.49 19.30 1381
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@2 @¥Uo] FF 6212 /MY EAX b FTAY F FHIUN LnYo] zz
BT 1817 R 18042 &gtom FP Lol e ASW/ 194002 Eto).

Table 3-8. Varietal difference in color of wheat

g L a b
AME 96 97 98 99 BHFE('96 ‘97 98 99 HF |96 '97 '98 99 HWF
59 4192 37.96 39.09 52.48 42.86(4.77 4.49 4.46 838 5.52 |13.56 13.92 14.22 22.43 16.03
<3 4296 37.81 39.16 52.13 43.01{4.93 4.76 451 9.15 583 [12.33 14.4]1 14.29 24.23 16.31
&Y 4312 3853 4057 52.85 43.76{4.48 4.63 4.25 9.37 5.68 {12.90 14.60 14.67 24.84 16.75
ALY 4661 39.22 41.94 51.99 44.94{4.70 4.96 531 990 6.21 {1596 15.29 16.21 24.73 18.04
T2 4870 44.04 41.66 52.51 46.72/3.37 3.65 3.80 9.56 5.09 12.30 17.18 16.06 27.14 18.17
ASW 51.89 49.33 53.98 57.44 53.16{3.94 7.63 2.75 5.17 4.87 |21.53 17.51 18.25 20.34 19.40
DNS 4448 43.01 46.93 51.48 46.47|4.65 7.32 2.83 5.37 5.04 {16.09 12.36 13.20 15.40 14.26
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Table 3-9. Chemical composition of wheat varieties

Yz &2 %) 2 @ 9 (%) 32 %)

AlED 9% '97 ‘98 99 W |'9%6 97 98 99 HF|'9%6 97 98 '99 HT

%9 1378 956 12.39 11.65 11.84(11.14 15.31 1256 11.99 12.75/1.46 1.51 1.81 1.71 1.62
e 1366 944 12.06 11.44 11.65(11.78 14.23 11.66 10.73 12.10(1.30 1.54 1.71 1.59 1.53
g9 1464 939 11.16 12.00 11.79{11.00 14.26 12.78 10.29 12.08(1.23 1.52 1.80 1.66 1.55
ez 1290 952 11.06 12.03 11.37(13.36 13.20 10.27 870 11.38|1.33 1.52 1.67 1.70 1.56
79 1440 903 12451239 12.06(11.91 16.09 13.17 15.02 14.0411.46 1.27 1.78 1.49 1.50

ASW 11.37 9.89 9.07 9.03 9.84 |11.30 11.47 11.29 13.07 11.78|1.00 1.01 1.24 1.15 1.10

DNS 11.8110.95 952 9.63 10.47(12.18 15.12 1443 16.79 14.63{1.36 1.44 151 1.49 1.45

2.9 34 95 F4EA
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FAY FolMe FZEe) YT 67.11%2 7MY L whd 29I e HF 61112
Ston FYdol e DNS7F BT 67998 ASWS 6681%1HTh E3tot.
8 branT&L IULY T dALe] FF 2250%, FYLAME ASWH

1926%2 7H¢ Etow shorte 4 ™ol HE 1852%% 713 2F%m ASWS

DNS€ 47 739 2 8.80%% tt.

Table 3-10. Milling yield of wheat for different varieties by Buhler test mill.

patent flour (%) straight flour (96) bran (%) short (%)

96 97 98 "9 WF| 96 97 98 99 HWF| %6 97 98 . '99 HT|'% 97 98

4

v 64.63 62.45 64.72 60.40 63.05|70.92 65.77 67.45 65.01 67.28(18.45 2105 18.15 20.53 1954(1063 10.18 11.43
64.11 5598 61.35 63.03 61.11|70.12 61.24 64.34 6757 65.81|19.82 2524 20.86 19.55 21.36(10.05 10.36 10.84
, 6568 61.36 5929 64.06 62.55{70.94 64.00 62.46 6792 66.33(21.04 2379 20.04 20.62 2137} 802 841 1018
T 6163 61.48 60.31 63.79 61.80|67.54 6491 63.19 6820 65.96)23.64 21.08 23.67 21.61 2250] 882 10.41 9.70
69.24 66:03 65.07 68.11 67.11|74.72 68.60 67.97 72.17 70.86|18.01 21.75 16.44 17.91 1852|727 7.37 13.06

A .
W 63.45 64.92 6685 72.05 66.81|69.38 67.87 69.13 75.64 70.50|22.02

[N
[N
—
[

21.71 11.17 19.26} 860 739 7.09

66.55 67.62 64.95 72.81 67.99(72.13 71.10 6943 7646 72.28(19.81 1740 1897 966 1646( 806 880 958

11.00

9.38

817

7.54

7.58

10.27

11.89

10.81

10.15

869

9.11

833

9.58
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Table 3-11. Varietal difference in color of wheat flour

o] 10.06~11568c wten £dLA ASW

&5 L

a

b

AlgX 9% 97 '98 99 HT| 9%

97 98 99 BHE

96 ‘97 98 99 HF

%Y 87.72 86.19 86.13 89.14 87.29-1.97 -2.02 ~1.89 -0.86 -1.68

2y 87.14 87.23 86.69 89.10 87.54|-1.96 -2.13 -1.71 ~1.04 -1.71

5 87.65 86.59 86.47 89.03 87.43|-1.91 -1.78 -1.56 -0.65 -1.47
&3 86.67 86.65 87.83 90.11 87.81|-2.35 -1.66 -1.80 -0.79 -1.65

74 85.38 86.60 85.02 88.25 86.31 [-2.63 -2.17 -1.49 -0.12 -1.60

ASW 85.78 86.36 89.79 87.58 87.37|-3.77 290 -2.76 -0.85 -1.12

DNS 86.24 84.79 83.44 84.04 85.87(-3.05 331 -240 0.19 -048

11.44 10.58 11.30 10.10 10.85

12.53 10.97 11.87 10.85 11.55

11.06 9.10 993 858 9.66

11.29 10.16 10.25 856 10.06

12.29 10.85 10.83 9.16 10.78

14.07 8.90 10.3911.20 11.14

1359 8.29 10.38 10.70 10.74
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Table 3-12. Varietal difference in particle size and specific swrface area of wheat

flour

] A A 7] (um) T d 3 (cn/mb)

96 97 98 99 BT | 96 97 '98 99 #HT

o

asdg 931 1099 645 491 792 | 2571 2433 5904 7169 4,519
<5d 813 1128 81.7 453 803 | 2047 2174 4252 6911 4,071
g%9 1046 1058 666 395 791 | 2552 2643 5976 8275 4,862
Sl 837 1004 644 313 700 | 2844 3036 6063 9165 5277
ERk 883 1106 889 318 799 | 2396 2400 4023 9183 4,502
ASW 845 1267 443 596 788 | 3323 2313 6588 4887 4,278

DNS 1069 1348 556 551 879 | 2076 1781 4777 5482 3529

2o EF3d 9T 259 f&22 54
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Table 3-13. Farinogram characteristics for dough of different wheat varieties

. FFE ERNL | OBFAL | 2N APE | WEAYE | BEIA
k-1
° (%) (& (%) () (&) (Bu) (2
. 9y, =" . F| o #( o H, . H| 0F
9697?}9697&969/1_&9697&9697?}9697?}969_J

628 537 582|1.2 20 16|23 40 31|40 120 80|28 105 66105 30 77|30 15

587556 57.1{14 15 14|30 35 32|83 140111169 125 97|70 40 35

3]
o

40

N
o

30 26304 235 269|293 220 256 22 40 31 (67 30

A%}

59.7 534 65|11 15 1.3

ook ol Eodod o R W X

neJ
i

Z+ 634 51.2573[18 15 16(28 25 2663 215 139(45 200 122100 350. 75 {42 25

‘:2

=

7 580 560570/14 15 14|30 45 37268 200 234(254 185 219| 15 40 27 [132 40

CQ

AS __ - = -

W 576 51.7 546/08 1.0 09|20 25 22|80 60 70(72 50 61|60 8 7032 15
DN __ . - - _ _

S 625 61.6 620/ 1.3 20 16|60 735 6.7(30.7 33.0 31.8{294 310 302| 32 20 26 |54 150 102
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Table 3-14. Viscogram characteristics for dough of different wheat varieties

EHANEE (O) DY B HDARASE(T) A4 =BU) 50T A A E(BU)

‘%6 9T 'Ot ' WF | 'K '97 1’98 99 WF| 96 97 98 99 W[ 96 ‘07 '98 99 WF|'9% 97T '8 '9 WF

e )
T 708 620 66. 63. 66.17| 58 547 430 530 521.7| 90.8 952 91.0 92.0 92.25{ 560 492 410 450 4780 935 &9 710 750 8215

o 678 631 67. 66 65.97] 85 675 635 682 7167915 956 91.0 924 92.62| 810 610 630 630 675.0(124C 1026 101C 10 1.082.0

L2

5]

683 655 67. 66. 66.82| 80 113(. 510 720 795.0| 91.0 949 920 92.0 92.47| 765 107C 480 340 7137} 11 157 790 830 1,096.2

DR

u)

635 662 66. 66. 66.87| 81: 795 780 730 780.0f 932 955 915 92.8 9325| 738 710 760 760 747.0(115( 120 133C 125( 12337

w2

u)

658 650 66. 65. 6565| 96 510 510 530 6282|920 90.0 920 903 91.07| 928 480 480 300 597.0]144C 900 800 870 1.002.5
ASW 663 625 65 64. 64.77| 60 600 620 3580 600.0| 950 95.1 960 953 9535 543 328 570 340 3452|975 N0 975 960 9575

DNS 673 682 64. 65. 6627 67 435 470 490 5175| 9%5.0 952 955 95.2 9522| 620 384 410 430 4660 970 648 685 700 730.7

4 FFH YUHE WF9 viscogramEA S ¥ 3-14914 REupe} go] wrikE
Ee IAER FYY BEF #HTE 64~66T9 HYo dgod,

HADPETE FAY F 45U SNYo] 27t WF 795 2 780BUE /M =9m

TUEZFAME DNS7F 5175BUZ 7HE gkt AP EA 25e FAYo] P
91~93TAHl vlste] =YL BHIBTHT

(15,1985), HuFE7 U7 @*e& R ZadAol #8l7] & ddrst Agst

A B3 2g W 4A FAXD wAel okalA H fuol Ymy don &4

_62_.



3) ¥7}§ ¥k= 9] Extensibility

E 3-15914 B
15 o) 7zt

o

ykZ 9] extensibility

=
-

Y 3 95}
W AadEe] o zbolzt veh

BE 789 2 729m=z 7HF ZA Eolwten olme

7zt WF 576 2 446golich

10]7} 51 8mE 7F8 &2

Qg2

ul O
=2 T

&3

3

10] 7} 50.8mm,

il

il

ASW=

M

1994, & 1975, AFA 4 1987).

A &

3

o)z 4zt ok

Table 3-15. Extensibility characteristics for dough of different wheat varieties
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Table 3-16. Texture characteristics for dough of different wheat varieties

® w4y 2 4 ik 3= RR:E

M ‘96 '90 '98 ‘99 W '96 ‘97 98 99 WF| 96 '97 '93 '99 MWE| '9%6 97 ‘B ‘M WTE|'%H '9T ‘W 9 HE
3

;:j 096 06 055 068 0.70{756.2 103.1 2479 508 403.8{ 0.60 0.32 033 0.36 0.40[12399 3202 7588 13727 9229|7265 653 1358 3455 3182
%‘:‘ 096 06 034 064 069/647.4 1136 1098 573.( 361.1{ 0.61 032 0.28 0.37 0.39(1061.0 3594 4066 15475 843616231 728 608 3645 2803
l{f 096 03 033 038 060|7782 101.0 1040 413.0 349.0| 0.68 0.28 028 0.35 0.39{1140.8 357.1 3542 11385 75267483 352 350 244.1 2706
$;] 096 05 036 039 066[6334 57.1 184.3 307.. 3005] 0.58 0.29 0.32 0.39 0.39{1084.9 197.1 5940 8306 676.6(6088 30.7 1069 1830 232.3
‘:f 096 0.2 038 062 061|757.1 648 1080 367.. 3742} 0.68 0.24 033 0.36 0.40(10944 2656 3335 15723 81647267 190 634 3566 2914
-\\\" 097 03 038 056 061}1527.4 94.7 2382 340. 300.1{ 0.61 0.26 0.34 0.38 0.39{842.90 367.5 7001 8997 7025|5118 319 1431 190.1 219.2
DN -0.96 0.3 034 054 039)7160 77.75 1366 235! 2965| 0.69 027 034 035 04110329 2833 4290 7206 6164|6854 256 726 1329 2291

4) 9 F34 9rt§F 959 Texture

9 2y UrE k9] textureE E 3-1690A HYE ¥ @€ L IAE
A 2FW, exd 9 ¢IY Fo] 070~06622 FAEH EFL 061060
Bt vl Egten] £9UA ASWS DNS= ZHzt H# 061 2 05924 =4t

Wol YU 4 BUTH WEY $AHE FUUH YU 2T FF 039~
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7925 2 6164g¥th NP FAY FT Lol FF 23232 % E FFEEG
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Table 3-17. Chemical composition of varietal difference for wheat flour

(Unit %)

Hr
N
(AU

g = R 3 ¥

AlgBN 96 97 98 99 |96 97 98 99 HT |96 97 98 99 BT

1044 11.84 11.65 13.05 11.74|10.58 13.07 10.56 10.80 11.25( 046 056 048 053 0.30

§]
-
1o

11.46 13.94 12.01 12.89 12.57 [10.80 11.17 10.47 9.90 10.58|0.27 0.47 0.36 0.44 0.38

rlo
1S
!

11.94 12.39 12.35 13.37 1251 |10.96 12.86 10.31 9.38 10.87|0.27 056 0.39 0.48 0.42

o
o
i)

i)
P
me

11.06 11.90 12.08 12.79 11.95(12.80 13.20 8667 7.57 10.55|0.30 0.64 0.36 0.49 0.44

al
oy

me

11.01 13.94 10.57 12,76 12.07{11.25 13.50 10.94 14.62 12.57;0.33 061 0.44 043 045

ASW 11.87 963 1450 10.12 11.53]13.08 10.12 815 12.27 10.90|0.54 0.24 0.35 0.56 042

DNS 1258 11.81 13.96 10.24 12.14(11.22 14.36 11.87 1540 13.21]0.46 0.30 0.40 0.62 0.44
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B E9 area % FHFoZ FAISIT

ueba zk E2F7Y] AAFAQ ole AU oE Hu¥ £ gdoy HAFH A
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Fig. 3-1. TIC( Total ion chromatograph ) profiles of volatile compounds isolated from

headspace vapor on milled grain flour of Geurumil. (‘9%6, ‘97, '98)
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Fig. 3-2. TIC( Total ion chromatograph ) profiles of volatile compounds isolated from

headspace vapor on milled grain flour, short and bran of Geurumil. ('99)
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Fig. 3-3. TIC( thal ion chromatograph ) profiles of volatile compourds isolated from

headspace vapor on milled grain flour of Eunparml. ('9%, '97, '9R)
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Fig. 3-4. TiC( Total ion chromatograph,) profiles of volatile compounds isolated from

headspace vapor on milled grain flour, short and bran of Eunpamil. ("99)
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Fig. 3-5. TIC( Total ion chromatograph ) profiles of volatile compounds isolated from

headspace vapor on milled grain flour of Tapdongmil. ("96, '97, '98)
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Fig. 3-6. TIC( Total ion chromatograph ) profiles of volatile compounds isolated from

“headspace vapor on milled gxam flour, short and bran of Tapdongmil. ('99)
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Fig. 3-7. TIC( Total ion chromatograph ) profiles of volatile compounds isolated from

headspace vapor on milled grain ﬂour‘ of Alchanmil. (96, '97, '98)

_75_



oo

.IljlllI!IIIlllllHIIIiHHIIIIHl

TIC: $9ALCH-2.0

Lfs S
200 a00 00 200 10.00 1200 1400 oo "0 20,00 200 2400 w0 860

20 ew b ) 1000 200 ) ) oo 1) £ P vy e

Fig. 3-8 TIC( Total ion chromatograph ) profiles of volatile compounds isolated from

headspace vapor on milled grain flour, short and bran of Alchanmil. ("99)
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Fig. 3-9. TIC( Total ion chromatograph ) profiles of volatile compounds isolated from

headspace vapor on milled grain flour of Keumgangmil. ('96, ‘97, ‘9B)
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Fig. 3-10. TIC( Total ion chromatograph ) profiles of volatile compounds. isolated from

headspace vapor on milled grain flour, short and bran of Keumkangmil. ('99)
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Fig.- 3-11. TIC( Total ion chromatograph ) pmﬁles of volatile comppunds isolated from

headspace vapor on milled grain flour of ASW. ('96, ‘97, '98)
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Fig. 3-12. TIC( Total ion chromatograph ) profiles of volatile compounds isolated from
headspace vapor on milled grein flour, short and bran of ASW. ('99)
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Fig. 3-13. TIC( Total ion chromatograph ) profiles of volatile compounds isolated from

headspace vapor 'on milled grain flour of DNS. (‘96, '97, '98)
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Fig. 3-14. TIC( Total ion chromatograph ) profiles of volatile cormmpounds  isolated from

headspace vapor on milled grain flour, short and bran of DNS. ('99)
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‘Table 3-18. Compositions and GC area % of volatile compounds in Geurumil wheat

flour  (Unit : %)
No. RT. Volatile | ) Patent flour shorts  bran
Components '96 97 '98 ‘99 ‘99 ‘99
1 38 EtOH 423 668 767 830
2 39 Acetone 15.0 05
3 45 butanal 45
4 525 Hexane _ o
5 527 Chloroform 100.0 100.0 215 32.7 23.2 9.6
6 5.9 butanol 29
7 9.4 Hexanal
8 11.399 Hexanol
9 183 Naphthalene 75
10 2333 BHT 137
11. others Hydrocarbons
12 Unknown

Table 3-19. Compositions and GC area % of volatile compounds in Eunpamil wheat flour

(Unit : %)
Volatile Patent flour shorts  bran
No. R.T.
. Components '96 97 98 99 99 ‘99
1 3.8 EtOH © 386 373 . - 114 68.7
2 3.9 Acetone 138 55.5 2.5
3 45 butanal-
4 525 Hexane . ‘ . | 31.1
5 527 Chloroform 27.8 58.4 31.3 32.7 28.8 426
6 5.9 butanol ’ 26.3
7 94 Hexanal 129
8 11.399 Hexanol
9 183 Naphthalene 228 6.7
10 2333 BHT 10.9
11 others Hydrocarbons =~ 20.7 188
12 Unknown
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Table 3~-20. Compositions and GC area % of volatile compounds in Tapdongmil wheat flour

(Unit : %)
Volatile Patent flour shorts  bran
No. R.T. _
Components 96 ‘97 98 ‘99 99 99
1 38 EtOH 31.9 35.5 334 78.6 85.6
2 39 Acetone 18.6 14.6 16.3 50.5 1.2
3 45 butanal 2.9
4 525 Hexane 239
5 5.27 Chloroform 22.8 239 279 16.1 20.2 10.9
6 59 butanol 0.6
7 6.2 benzene
8 94 Hexanal 6.3
911.399 Hexanol 6.3
2-butyl-1-octano
10 141 |
11 18.3 Naphthalene 219 5.0
-~ 12 2333 BHT - 103 153
13others Hydrocarbons 14.2 54

14 Unknown

Table 3-21. Compositions and GC area % of volatile compounds in Alchanmil wheat flour

(Unit : %)
Volatile Patent flour shorts bran
No. R.T.

Components '96 '97 '98 '99 99 99
1 38 EtOH 45 49.8 20.2 40.3
2 3.9 Acetone 645 773 43.6
3 45 butanal
4 525 Hexane 30.6 12.2 106
5 527 Chloroform . 38.7 35.5 227 2.0
6 59 butanol 36
7 6.2 benzene
8 94 Hexanal 29
9 11.399 Hexanol

2-butyl-1-octano

10 141 |

11 183 Naphthalene 41 73
12 2333 BHT 453 5.2
13 others Hydrocarbons 59.8 21.7 28.7
14 Unknown 52 4.8
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Table 3-22. Compositions and GC area % of volatile campounds in Keurrkangrmil wheat flour

(Unit : %)
Volatile Patent flour shorts  bran
No. R.T.
Components 96 97 '98 99 ‘99 ‘99
1 3.8 EtOH 41.8 395 22.0 26.5 731
2 3.9 Acetone 9.0 272 12.2 482 51.3 119
3 45 butanal
4 525 Hexane
5 527 Chloroform 255 24.7 28.1 29.9 22.3 16.1
6 59 butanol
7 94 Hexanal
8 11.399 Hexanol
9 183 Naphthalene 41 9.6 7.
10 2333 BHT 9.7
11 others Hydrocarbons 204 13.3 15
12 Unknown 252 1.3

Table 3-23. Compositions and GC area % of volatile compounds in ASW wheat flour

(Unit : %)
No. RT. Volatile Patent flour shorts  bran
Components '96 ‘97 '98 ‘99 '99 '99
1 38 EtOH 327 4.1 24.8
2 39 Acetone - 462 208 33.3 839 60.8
3 45 butanal
4 525 Hexane 91
.5 527 Chloroform 390 91 188 105 587 4.2
6 59 butanol 6.7
7 6.2 benzene 6.4 1.2 36
8 94 Hexanal 47
911.399 Hexanol
0 141 l2—buty]—1—octano 97
11 183 Naphthalene 369 10.4 8.7
12 23.33 BHT 24.1 134 9.0
13others Hydrocarbons 11.8 38.1 74
14 Unknown
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Table 3-24. Compositions and GC area % of volatile compounds in DNS wheat flour

(Unit : %)

Volatile Patent flour shorts bran
No. R.T.

Components 96 97 98 ‘99 99 ‘99

3.8 - EtOH 356 16.5 22.2 22.5 42.8
3.9 Acetone 0.2 13.0 13.0 52.0 409
45 butanal :
525 Hexane 95
5.27 . Chloroform 34.0 45 32.2 145 139 9.79
5.9 butanol
6.2 benzene 19.0 115 6.6
94 Hexanal 5.3
11.399 Hexanol
141 2-butyl-1-octanol 14.2
18.3 Naphthalene 53 24.0 10.2
23.33 BHT 6.7 38.4 6.63
others Hydrocarbons 18.1 16.6 32.6 78
Unknown
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Table 3-25. Varietal difference in hardness of dried noodles (Unit : ¢ 2mn/g)

7 8 '96 97 9% #®R

189 5387 6567.7 4101.0 5.351.9
egy 5238 54126 5006.5 5,219.03
g5 4872 47042 5003.0 4,859.73
e 4562 40189 5315.8 4632.23
279 5538 5552.9 5579.2 5556.70
ASW 4550 5836.0 22048 422693

DNS _ 4837 5486.7 2886.7 4,403.46
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U EZ3 Ade AusdL F 326004 Ry Aude AW F gEUL A
Z3% Ado] BT 420go2 BEZE AWET 7].21- =glony 249 10“,\1\_ DNSZ
Hol P& 414go2 ASWHHEY 330gHch =34t A daAg: 282 2
$29 ddol 2TmAEL W ALY M LAAAWE 31m2 AU

FALA M= ASWHHO| 25mZ 7H #FH%ow DNSAR % 33mE A ch

Table 3-26. Varietal difference in shear stress of dried noodles

3 = AgE (g) AYA 2 (an)

A8 96 '97 98 #HE % '97 '8 HT
=L 319 511 208 346 28 34 19 27
&g 390 521 262 391 38 3.2 2.3 3.1
g5 45.0 539 271 420 33 2.8 2.1 2.7
a3 392 4857 235 371 35 2.8 2.4 29
274 " 345 516 283 381 28 3.7 29 3.1
ASW 320 420 253 331 29 26 2.1 25
DNS 418 531 293 414 36 38 2.4 3.3

U E2d dUIFe 432 2 Fde OSE 3-274A miEust o)
AdTol wah ekzrel Holrt Aot WAHow ZAWo] FYURT L =
W77t "ol e Aotk AL FolN Hrst A e EFL FAYUY &
Adz 7tz Y7 6628 D 6557l vt HEUL 62582 Fekeh

A3 F age FUHAH £YY BF (2 greens) 4 m@tu FAYe BT
“141~-18008) Wghe] $YPL -058~-0930.% TAYuT Rskon) bake RE
Zx20] (+)Q vellowd e BAEd 53 FAY F 2720l 10002 BEFER

o Egten £U2e =R 9369t
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Table 3-27. Varietal difference in color of dried noodles

5 L . a b

Age\. % 97 98 #|F |'9% 97 '8 HF | 9% 97 B8 HTF
a9 6230 6693 5998 63.07 {-210 -156 -201 -189 | 997 921 I111F 1009
e5g 6117 69.97 6140 64.18 |-2.10 -155 -1.53 -1.72|10.76 - 802 1060 9.79
$5Y 61.24 6640 6B} 6258 |-158.-1.06 <1.86 " -150 [:9.74 890 1070 978
oY 6207 67.06 6759 6557 (<1'69 -1:16 -140 -141 984 1012 826 940
27 6504 6940 5341 6261 |-241 -159 -150 -1.83 | 968 836 1117 973
ASW 6803 7065 6898 69.22 |-241 -2.02 163 -093 |1168 108 557 9.6
DNS 6413 6694 6881 6662 |-273 -091 188 -058 |1202 946 662 936

Table 3-28. Texture characteristicsfor cooked noodle of different wheat varieties

g4 34 34 74 %(¢ 2on/g) q¥4e

061 0768 0781 0719 [ 4447 3742 6233 29374 0439. 0435 0408 0411 ;111.66 89 16. 716202720 2905 4509 20253

064 0682 0892 0738 |33.15 2827 8838 23426]045 0367 0431 0416 | 7414 763 20..56913 | 2146 1974 7.775 16325

039 0757 0.724 0690 [ 43.72 3919 5630 29513039 0413 0392 0398 | 110.72 974 14! 74206 | 2621 2996 4362 20.177

067 0665 0801 0712|4646 2943 6043 27311 {042 0392 0397 0403 }11042 717 16. 66140 |31.22 1988 4807 18635

071 0757 0862 0776 | 4288 4264 7.194 30904 [ 045 0403 0354 0402 | 94.85 1027 19. 72286 [ 30.73 3517 6456 24.118

057 0663 0576 0603 | 2423 2839 19966 24195035 033 0363 0356 | 6864 773 55’ 67.280 | 1397 1932 11672 14987

035 0762 0606 0639 | 45.13 4515 24881 38387 [ 040 0437 0.388 0.408 | 11260 103.8 63. 93.200 [ 2493 3394 15721 24.863

2t 2 F49] texture |
2 FFE 299 59 texture® ¥ 3-28¢14 @ @@L FAY Fo
AN FR4YR Az ZH7F P 077622 71 Fod v HEUSE Az 2
FE 069022 M @gon £42UQ) ASWS DNST+E 247 0603 2 06392
A

FAYE AZY TH7H YU A2E FTFpo =UT $AYL TAY =24
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Table 3-29. Varietal difference in tensil test of cooked noodles

K 21 A 2} (mm) A48 (g)

Aag ‘9% 97 '98 kKl '96 97 ‘98 B
259 197 544 46.7 40.3 489 189 36.3 34.7
23d 16.6 124.3 36.2 59.0 98.0 24.8 30.2 51.0
g5 20.3 139.9 475 69.2 99.1 254 212 50.6
&zd 215 99.8 70.6 64.0 52.1 19.8 42.3 38.1
7449 146 915 46.6 50.9 64.5 199 314 38.6
ASW 164 47.7 66.0 434 318 16.8 189 225
DNS 24.8 90.6 58.4 57.9 529 254 189 324
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Table 3-30. Varietal difference in color of cooked noodles

&= L a b

A8 96 97 '98 WF| 9% 97 98 HWTF| 9% '97 '98 HF

I59 8630 4652 4861 6047|265 -2.21 227 -0.61[10.89 2.77 3.08 558
<3 8413 4842 49.04 6053 | 275 -2.14 -245 -061{1226 2.16 420 620
©EY 8149 4873 4963 59.95| 232 -212 -2.37 -0.72|11.94 232 284 570
G} 76.78 4947 4822 58.15| 295 -2.22 -254 -0.60[1097 229 326 550
T8 86.13 4844 50.10 61.55| 261 -2.33 -256 -0.76(11.08 193 426 575
ASW 87.88 4895 49.13 61.98|-6.68 -2.78 -1.84 -3.76(1848 299 079 7.42

DNS 8348 4884 50.02 60.78(-4.05 -2.20 -1.66 -2.63|1859 391 151 800
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Table 3-31. Varietal difference in optical density of cooked noodles soup

(Unit:0OD)
dae , , i B
Ry 96 97 98 o K
b 1| 0.335 0.949 1.2511 0.845
< 549 0.316 1.271 2.3250 1.304
g5 9 0535 1.208 1.5877 1.110
Sl ] 0.595 0.942 2.2715 1.269
T34 0.391 1.083 2.1641 1.212
ASW 0.352 1.000 2.5531 1.301
DNS 0.350 0.852 2.6507 1.284
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Table 3-32. Properties of cooked noodles for wheat varieties

K B 3 (%) 2 A (%)

NER '96 '97 98 BEF % '97 98 He
a5 240.0 156.9 4000 2656 180 2535 31595 2498
ey 2200 1991 3125 2439 165 2919 28800 2483
g5 2063 2196 3200 2486 165 3098 27335 2494
S igel] 2429 189.3 4133 281.8 170 277.1 '306.45 251.2
279 2200 1894 3933 2676 165 2997 32745 2641
ASW 250.0 210.5 4516 3040 200' 2814 37160 2843
DNS 2125 1727 4129 2660 170 2575 34030 2559
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Table 3-33. Sensory evaluation of cooked noodles for wheat varieties

T B BE: A% z7 o] %3
2% 9 4.7 47 5.0 3.3 4.4
e 45 47 47 5.0 47
g5 6.0 5.7 47 47 5.3
g 22 4.7 47 5.7 6.0 5.3
7 57 57 57 57 5.7
ASW 57 6.3 6.3 6.0 6.1
DNS 34 3.3 25 25 2.9

73 : Excellent, 53 : Very good, 3% : Good, 1% : Fair
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HEHH S AES ARE Do 2o

1L 9 E2d 3Eue 340 3 a5U5 490 243 FF 208 ¥ 2072
g om #9099 ASWSH DNSE 22 202 2 19951 ch.

CE EE AYEFTE IAY F BAYe) HEF 244g202 M} e 0

2

2 ¢
AUe 340002 sMNom™ SUUA ASWS DNSE 42 3650 2 3309
on g§AZe IAY F 94U §5Uol 22z FZ 8100 L 8046g/L 2 BE
"ol ot W ASWS DNS| 8233 2 8145¢/ ¢ Mk H4ich "

3 9ol AEE TAY F @FYo) WF 1446kg, Y LMNE ASWIF B
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1706ke 22 743 Estom AxE FAWF FFWol Lgkol 4672 +ULelNE
ASW7} 531622 71 Estoy itmoz o IAWo]l £UUHr Lol d
AxE Agolgt.

4 SR F 2T TNY F VW) BT 1138%E M 2L W

oy

2EL 1404%2 712 2o FULAAE DNS7F 1463% 2 7HE o). J &
FFE Tago] FF0 Z Aolglel HF 15~16%HeH FULS ASWIL 4

5. Patent flourg 7I1€& AETEL IA4ID T T4l HTF 67.11%= 73
341 AU E v4 F5U D

6. Y E3d AT A%
87.29~8781Rt} wo} Lgko] <zt Hojxow YUY ASWE 87.37, DNSE
85.87%t}.

Y W2HE A FAE F EFLel BT OmE 7P Agten £

NS7} H# 67.99% =2 74 = dch

fe
Al
22
e}
of)
it
o
e}
o

Ho 86312 2 EZJ)

2 FoAE vl=Z4kel DNS7F 87.9m= 7H¢ zich

8 WHFe) SRR F 29wy S FTUVY FPWol BF 1257%, &
ALolME BT FEA DNS7F BF 132%2 /Mg Bgted ez eng
o] Hi 0.38%= 7} gkern] FALANAE ASW7T 042%, DNSE 0.44% AT

0. 7he W UYLHUANEA F farinogram EW FAY Fod: 139
3 929, FdBelAE ASWIF QA sgen 19 EFe FY WA 2
Hiol &8 viscogram®| HAYEE FAE F @5 L &3 "o) 4z H7#
795 2 780BUZ 714 %%3 499 FolM: DNS7} 5175BUZ 7H3 wsieh 2

7b% wZE9) extensibility 3 91FdolE FAAT Fado] ztz FF 789 L 729

8
=
u
)
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oy
X
u
2
L
e
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o
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)
N
w
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B
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2l ASW$} DNSE 23dxt o 23t

11 2 3% 97h5e #e4Ede FRHE o 14T AEHNeH 3T
ARAH ol AT F AN

12. Patent flourdld FEHe=z #4389 3udA HFEEL ethanol, acetone,
chloroform Solg o™ EZ7ho] okztel &3 zlolg BT

13. 24 % '963 '97d4r 1F Yol ME chloroform® HEH 2.5 9834t

Ne 297 4£¢4%° ZE EZA ethanol, acetone, chloroform, naphthalene %

14. '9923a Ak ?‘/&_‘?:_19] RE EZZJMHE FEAOZ ethanol, acetone, chloroform
o] Aoy 4UUAME  benzene, 2-butyl-l-octanol R  other
hydrocabones 5-°| ZA&= A0

15. short$} branol W3 FLASAL B4 A7 IAL F 2FY, §52
m 27 ME ethanol® chloroformeol FAlo]l AEHARo Y 2523} &L
M= ethanole] A& 5 A 2stow Wl E benzened ¥0l HEHAH.

16, AWl AEE FNWE AZE 247 £9U VR wgod Tud
ZME Z79o] 5557g2 7 =4 FULoAE DNS7F 4403go 2 &kt

17. A9 AgdEe 2ZAa" F g3dz AxF dwo] 420g, FUEAAE
DNS7} 414g2 7}% Edon AxE dAHoez AL A2 AWl #d°
Awu w7 gl A

18. 288 =49 texture®: ZAF 27 @dH L IAL T FFYU FUH

dME DNS7F Egtom $Pde FuW L7 F

A

W F4ng e 494
o AW 2 274Y 247 AR Edoen £UL FAME ASWZF DNSEG &
sk,

19, 28249 ARAoE FAY F gELo) £Ud2L FolAE DNS7F 7HE
AA Soiwx AAAE & FTEug way ggon zAY T Aze T4
Wz 49 o) 2 Aolglel Mz

20. ZAF5e) FREE FAY FANE 3ol $UYelHE ASWI vl
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A4 & 2el2 NESF YUASE HMI|s
A1d A A

et F Aue APl ooz REPY A7 7098 978ha &
o B0t E Avke] I FYEd 23 AFHLS AN, 848 A RN
ToiE FoEe) wet I AuiRHol FAI PrFozA Tal & 7tEsd

FATR ALETZEC 2 AHE #FFAD

LIEM THol S22 22y £5H 2uAe NERo) M3 Yol
‘973 2¥haZ AwjE Ao FHFAHE HolT Jon olE JFEHE FATFEY
ARFEE] thA AMEH T Yot

AT ALHT e ARTFEC] A $FE B¢ ojye 2274 24
o] w)u) 9} %47154 FE T2 U89 AF FAHAA FETFF) 111~
15.09%6 = T‘_F?J_o}l,,il—ccro of £YEE JIEE AHE 7&%‘—3— 0.42%°ll ] &)
066~1.07%=% w$ Eol %L 7t¥ LIIF9 FH7F A3 "oy old) i A
do] 275z ik

HolA HlFREY FEL 04%F=Ad vl HAREL 58%2 ul$ 7] o

o[n

ol 987 S QoA wiw, AE, AD 77 e AR 42 Ho)=
ol g3t F1FH @uN HEDH AAL Lst AASGT SR TG @
7H2E AASE Aol e FosT.

287 @7 AsME 2o 28 Ao wel B £REEAL BIFET,
AQF AAL AJA sl WEE $AA7 AAsE 2D(Tempering or
Conditioning) ¥#4°¢] €83t}

Ay 2A2A¢ 27) A9 U FES40) W 284, Zuritz (1979)
T m2® 2% 10~40T, FUHEE 112~879%9 WM 714 &AL ol %
gt A RAPFFEE 7392 @, Day- Nelson 2do] 713 Hgsidn 39
ol gsel gl ¥& AUSEAME AR BAA} Astel FH Wyl A7
7t Basttn AASA
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E Dugeal S(1982)¢ 238 2Q4es) 527 g25x e Yo FRg4
SEMO)E 5~35CT) SE9 40~90%2] AFERIAA Aol7h Yotn Hho
o, Gane194D)¢ ¥4 YT SU3 2e F4ae vehdgz stded oRe
249 22 4¥8 Hubbard (1957, Bestst Hullett(1968)e] SjsiME a5
o,

Smith(1947)E $%71% #48E o5 ojgst 2e 4 ALsged, o
Ao RUEE 50~05%E NN A2 YEA ng FEuolElE FEAD + 9
= Aoz ueon Ayerst(1965)9] wew Wol 3t F&dlolEiel HEAR
A3 o ZAHoAGT B Yok

M,=A—BxIn(l1— RH)

A7l M FFNEFTE0%)

£ AP NEY 2FFES FIHAI7IE e B4, Young #Nelson
(1967)& AEE 24A1H5% FF5e Y4 A2, Hubbard1957 ARE olzto]
AUlEE 97%9] dHiziFol =& EAIHLY, Chung® Pfost (1967b)= 3FF< ¥ 3}
g #3719 AFA7E ¥y AHEskdoh. E Pixton®} Warburton(1971)& A
B E& HJEE 5T ZHE B7I1HdA 149 T4 BBstd PFPFFF Lol
o|%o] A% 292w, Finn-Kelcey® Hulbert(1967)= @a® #2870l A=st
S B4 Hol ¥2F AR F¢ =8 JHAIE §F 94T dH §rE =
d 3g 2aoh

Adg 22T Qo A 2R L 2FAZ ¢
A4 T me zt7] g2, gt oz it o H & @ US. hard
winter \.)Vheat 1 16~17%(36413) @ U.S. western white wheat : 15~16%(242]17}H)

T FF, 1%,

® Canadian manitoba wheat : 16~17%(48213}) @ Austrailan hard wheat : 1
6~17%(36A12t) ® Austrailan soft wheat : 15~16%(24A1H& B uslx ok &

A W B oled U AT I HFT 2P 1FF UHFE A4S
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T554 793 29719 Aol 278w U |

=@ ALFRe 4HuAY AN F43 23, $H54L 22¢ Roll mill 7

43 Grheel BY, T3 5 A YL AA DATE AUHA ==Y 9

YALZR A ALFAel v Hol UE 43oz2 uFW AT HUL
we

Aaide SA7IAZNY AL AP L ALLdBAN2E] B A7 o A

ox

9 A7UEoE S ARIFY ATUNE 2AsAE, B LA
e Y ARFR] FaslAGA BHL 2ASe 4¥E2 BRAL 4 &
3

A WAT Ao $AT 49 V2 mdz s wsoARA
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FUgE 2 W 2784
gz Pe FH5HE ZAS T, Aol BY AEE 7 2UWE Test mill of
g3l AR YT ESE 2AES 47 2IFSEL ARSAG. TP AR
2 AEEY NPe $2

ENYe AAstd ALY AR 2 S/ ARAY ARNE 298 £EE3A
ST

AE71AHE ) g Al A Al

AR T 2AH U= ARV L AIANE o F A

=

A

R AEEAL AEAHAS I
71l HA @4e] HAHE Ao UEY AT S A8 AE7E e
i AAEE AT F 2FF LhE LS A Xﬂi—%’%*li%‘ Tl A

stRen, ¢ 237 Awd APRLE Fol7] H& 25 Y NEE
22712 A 2ZNP S A8 A 93:/\} ¥ £, 0 Z23E EWE 4A

AT £9 ¢ $UY 23718 ALsrd 43NS ADF ARYBA2Y
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1. 399 A23F ATAREA
7t AR AF  AFEA

U, RALZ RS AN AEERZ 7, AIAETHE D

)
BN
=
ok
ot
r i
X
ok
M
i
Mo
PN
>

- AARA A% D ALY
- AARA ARAE B 2 BAA
- 2% EY S |
2. AEAATAE AR AU +49 AY
728y 2428 FYAY
1) FAAE
a7 AHE Pe 2329 EZO)N, AR A7 $94 FHEAP R
A A +27 DE Z4mm AANE GRS AFHRON, FAARY BYE
F 4-13 2o

Table 4-1. Physical properties of wheat used in test.

e, Initial moisture Test weight
Varlety content (%,w.b.) (1000 grains,g) Hardness(kg/cx)
Olgeurumil 123 371 343

2) 49%A 74
APAFANE 259% 5, 9¥EE 28T F Y=EE ALSAD  AuE F7idl

4% FAE #AT £ e 2Hdds 22 AFsdon, 2249 =4
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ol §719 AY FUR AU,

¢z E FEYM(Compressor)el o8 LAY FHTr7t Fr1WHY ¢y
Aol AA Aw(ChambenZ #UH L, PAMIN Be NZE JAIEE
2o} g @FaolEld o8 zhate T2 ALHA.

LEzAL FE(Heater)d W2 U< AAsa Ave) 7t 4Ax wg @
AY € 2% LEANZ AR5 AJEE stk

FE2EL Aue ggo] ohd A% =Z2HY vgs £= REgA @
£ R AW A% FFFINE ol83e] xo) e v BRY £ YES

299 &, §5, 49, BAME 5 AYFN o ANY AuAoHo FA
952 331, 489 voly $£3L 93d REHZ MAYY AP vy AELYH
2 ARHPY. 72 L FLAGE 1Y4-1 F4-2004 BEwg 2o

MpIessor 2. . ?nssure ve 4 conlml valve .
con v %E,T t?:l um%ty sensois [Daé cﬂays%ctromc valve

&wter ai:on troler Data recorder

Fig. 4-1. Schematlc dxagram of expenmental apparatus for the pressurization
adsorption.
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Table 4-2. Specification of experimental apparatus for the pressurization

adsorption.
Item Specification
Temperature sensor
* Type PT 100 OHM
» Range 20~70C
» Accuracy *£0.3C at 30C

Temp. controller
* Type
* Range

JAPAN SINKO-MCD100
-199.9~400.0C

Humidity sensor
* Type
* Range
» Accuracy
» Control

Electronic’s ceramic
60~98% RH

*1% at 65% RH
Digital- PID-H

Pressure sensor

0~1.5kg/cut (gauge pressure)

* Range

« Accuracy *0.1kg/cnt

* Control Digital display
Load cell

» Type DANA-SM-10

* Range 0~1,000g

» Accuracy *0.1g

 Control Digital display

Equilibration chamber
« Dimension
* Volume
* Material inner

» Material outer

# 350mm X H 800mm
0.077m'

Stainless steel plate 304,3.0t
Stainless steel plate 304,1.2t

» Door Slide one touching door
Refrigerator 05 Hp
Heater 220V 3P 2Kw(fin type)
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3) A3y

7hH AgxA

49 0¥ 98 2 25, AUSEE A4E e TEA £2F o 7%

o u] &%

[

2 ANE Bg FuE ARE 150g8 AZHel 1Y 4204 BE v}
2ol Edolo] FUsA ¥3 AuY FHL Aol 2T A e APz W
Bt A4S Wz et o

doltsl £1& £Es ¢, HUSE, TA WHE 02 VAL 2HHT 5
POz BFRL AR 29 E2Y AFY T2aPL o] gy oy A
g9 AE Zoly] Ystel Ael BAS FEURSE B TESEFB] &
YL o 2As 2w AYAIE NS AN TR @ 4 ASES A AL
9 2oad HAE2FUAE 0lgold, AR 3N LAE AAB oY)
dsted AT & F AT

dyo] 22E NEBE B/102¥e ol§5el 10g9 UL 13T LA 2

A AzxE Fees A

Fig. 4-2. The tray used for thin layer adsorption test.
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FE648o F5¢ U A8 BBL7|(desiccator)ol Bol FEFT FHo] o] F
o) AEE ALoA 4AF WA F AACC(American Association of Cereal
Chemists)7} 33te Ag& AE7(Test Mil)S o] &3] 2kg¥ AL 3tATh
AEol 48Y YNTFE oo gA AEFEL ALSAG

Breaktt + Reduction¥
Break¥yy + Reductiony + Bran + Shorts

AET&(%)= X100

. (2) 2ME EFA9A

Ch B5E F4  YARS FREAE AR 2(+ImgE 135TAH 242
AZYE )83 ATHAACCH-19).

() ME=4 : 434 (MINOLTA CR-300, Japan)E ol &8s} 1088 =3¢
T H137 YA ASn HE L, a bE T

(th JEZH : A58 & AAEYY BFAW)E S TS 3g(+1Img)
o) NEE B3 Astel AHEsIe] Fol QB Pl 150~200TeNA A7
Ux 28 o 74x) 2 ok, 300~400CN A 2~347 Kik % B50THA 1~2
A7 RAEstel B2 Ao E (desiccaton)ol 4 2N The AA ST EA(W)E
AZste] ofgA] o2 2% 5% tHAACCO8-01).

Wi— W
S

A71M, Wo : B|3tF E7Me} A EE FF FA
W, - 38d =749 AlgE e A
S:Alge FA
() YEE4 : Sieve shakerdl EFEI(20, 40, 60, 80, 110, 140, 200, 400

Mg 3 EFF%) = %100

mesh)® B2% F 50g9) NEE Y1 38T A ARE ooz A3

Rt

(o) - BAARATA_ASEAGNRATA g
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Y. A2 ¢ AYS54 AY

1) FAA=

2 AYe A48 4EYL 'Ry FaAAGeN QY 21FY EXo|ny %7
F4 135%(wb), HEF 38222 UL A&

2) A7 g Ay 74

¥ A9 AR ARV E 4-30A4 BE vt} Zo] EY E©Jez, AR
A1, ARV, ARZDE $Ed, ARYNE FEd2 T4=) Yn, 229
8857t AE7) 1L 240rpm, ARV O, M, VE 360pme AL AHEsHT

T AME7lE E 4494 RE nie} o) g F Aoz HEANI) Tdeg Hojgl
3, 8¥%7 200rpm, £F Zo] 50mm, AEA A7)t 742 A2 Z 800mm
Q Re At |

AR Adr)e 29 4-3% o) ARI) [ +AE7]1-AR| T+ 8712542

N

M+ AE7I3->AR7IV+AR7148 M2 TS gles, A7 1A 98
A stm, AR/ OAAE 1, 20 A7 W2d dyde H24 &,
2 1, 29 A7 wied 248E AL, ARVIVE vixdez 39
Ad7lA e 248 AZHE oS 2 Az 2Yd=s @ $aUFy
o dxg 71E9 MENZHEE AYel A&

Table 4-3. Specifications of Flour Milling Machine.

ol
=

to
Hr

7

flo

—_—

m

He

Item Specification Revolution
. (rpm)
Millin Roller’ Size : D260 < L600
n8 Break Roller(Pitch 2,Crestl, 240
Machine 1

Angle of Corrugation 23° )
Roller Size : D260 X L600

Mi’i‘g;;’egn Break Roller(Pitchl.5,Crest0.5, 360
. Angle of Corrugation 23° )
Milling Roller Size : D260 X L600
Machine Il Break Roller(Pitchl‘,CrestO.S, 360
Angle of Corrugation 43" )
Milling Roller Size : D260 X 1600 360
MachinelV Reduction Roller
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Table 4-4. Specification of Sifter.

Revolu
Screen Mesh e\'ro u Width
Item 2 3 4 5 6 7 ~tion Remarks
Step Step Step Step Step Step Step (RPM)
Sifter] 18 24 32 110 110 120 120 200 50
Sifter2 18 24 32 110 110 120 120 200 50 Screen Size :
Sifter3 18 24 32 110 110 120 120 200 50  L1.80OX WS00
Sifter4 18 24 32 110 110 120 120 200 50
Wt TS0
T
S A L A |
MilcD) v Mmoo vinam Mill(IV)
ol )
| ‘
N S .
. ! ' ; .
Sifter(1) 'l Sifter(2) :' Sifter(3) \ Sifter(4) l
— 1! iy | |
S e . - - .- .- -y
:;:‘ iJ _ .J. il
b= & - ' |
[ ]
' [}
(I
tln sje

Flour - Bran, Sorts

Fig. 4-3. Schematic diagram of milling and sifting system.

(e gy

2ZE ARA2EE FPN A543 Q= 204 A¥e AR, 7 A
27 2 44sle 4BEE R ATIHE A s 4RUE AR 14
A5Hoz FIHWA 2 AR FyolH 2AY ARE 242 100kgd A3
Ach AHY ANBE ARVE BASY 2 429009 AW54e PISnA U=
& 2ol AR 27E 2 ABLAT) QUL AEAYLH, ojw 7 A
ME W 2HEY dedBe 2AGAD.
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o AE7I(Apa ) 2A AR
D +=

AE L AEEA NFAY 871204 EAE] HABAo] 24, ol AA
2 Sistel AE71E AA ARG F2E IY 4494 nE e 2o BaY

hggz e nEAY WAR 2 ASHES 2544 TR AARe

o, AR MdA2 meshE 7337 $8d

AEA wgo) 7Hsd Fx= AF

NG E FHL 3 380V, 2Hpe RHE ALgdHern, 2531 F% S 50mm, 255

£ 200rpmo 2 A Z sl o

AdAle FEFdE 242 @ 2Eo|aE F 33 A DriRrst AEA
Fdo FHe RS WAGHUH. F2 ALL E 4-59% Eoh
o

Irasl

Screen

Discharge

~

— Support

VT RTTTRRTT

hinge

Cam

Motor

TV TV

Screen

Frame

Fig. 4-4. Schematic Diagram of the Sifter.
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Table 4-5. Specification of shifter.

Item Specification
Type Oscillating screen
"Main size L 800 x W 800 X H 1300mm
Step of screen 7
Screen size(mesh) 34, 58, 62, 100, 110, 120
— Motor 380V, 2Hp
Power t'ransrmssxon Width (mm) 50
part Revolution(rpm)| 200

2) 234
7)o A 79¢F 199)= 34mesh, 2% 58mesh, 3® 62 meshZ 1AL,
47125 BYste 490 737X E $Y mesh2 FAst M7l A% € 2ot

2 Q& FABIAY. ol 470 ©o] A™AE 100, 110, 120meshE w &3l A

fu

2. 49 =237 A
1) AEE 227 24 AF € adAE
h T x
2427 FRNY 2HE Ed2 AYE 22718 4AAR S} 4aFY
Fol 2g FYsA B A ulolE o] 3] o] ojFHu, FA FFE FHA
Aol ofa) YEYS F4go AH TESTHZ ASH, 2eAIFFA o
3 7hgol olFoAm HAY 2YF5E) EYHY BE Ao) gRFYE FTER
DEARH At E o] FFPFEol EYHY] AXE AN BE 3T A=
7t 2857 dgFo MEAIH 2AARAEL FPstuz & Ffde 7MR7E F
%6}04 2ANLE B3 5+ AES AUt 72 2 ALe deH 2o
4-5).
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Motor /@ Water adding
device
Bucket elevator— |
\
Heater ~ \Tempering
| T~ bin
/ .2 I
. L
Control box 22 by S d
Hopper H | o
< K j/::/\ N
Moisture-— m
meter
L]

Fig. 4-5. Schematic Diagram of the tempering equipment
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Table 4-6. Specification of tempering equipment.

. Items Specification
Tempering bin Capacity ] 200 £
Working 100 /hr X2 ea

Water adding part __Performance
Power source =~ 220V, 600W
Working
Bucket elevator performance Ston/hr
Power source 220V, 0.56kW
Model no. MCS-9V

Measuring . .
method electric resistance type

Moisture content

measure part Measuring 11~29%

range
‘Accuracy +0.54%
Power source 220V, 45W

W) FAAE 2 AEW

() BANAZ : d2Pe 98d FEAYYIN A44Y £35Y EFo|, 27]
42 133%(wb), BYZ 3041g%) 2L AEHATH

(2) ZAXNY : AFLZxAV) d8Y 200kgS FLIF}T 2F7E FFA
HeE AN e ZEFFE) £ F AL AATATI} WESANA

30xvuitk AEE 103 AHAsy, A7) B8Py #5488 FAHNG 2 ddx

(3) AMEANY : 2Ho] Y L2 L AETHANA AZANFEE AAFA 2

75 F4E 99 2223 FEAEY AP S 28 Yoz FAEAC

2) £ AN (L2 - o) SANRA) A A 2 45

H Tz

Age 2279 29 AYARE £Uz 2278 ARG FRE
9 46914 mE vis 2ol UEUel 2Arlz FAS WAAuolE AT
Ne2E B3 o, §5UH0 o 44Y To| IYWE 3 =38 F4 vYo

2 34 94%L Yol AFAEE Holch

M
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e We HAE oEHel B4e LA FHAVA F4e

2Egsed TRadow Axdel AL, old B EYAAL B¢ FEYF
gol £UT GAX BE A4E dE P2 4A ARIAUT o 2379 83
o 222 B4 19 BB 190 A & e FRE AFAL, A

2do) AAF Fol xA=BAo|A B Y (tempering)©] 7HEFEE HoAYH FL

AYLLe ® 4-77% 2

Solenoid valve

Nozzle 59

ol

ﬁ
\
&y
|

[Water adding part]

Tempering bin—"_|

Bucket elevator

1

. High
Water tank Filter pressure Moisture content Control
pump measureing unit unit

Fig. 4-6. Schematic diagram of the tempering machine.
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Table 4-7. Specification of the tempering machine.

. Item Specification
Size(L X W x H) 2,065X1645X5,715mm
Tempermg tank ‘ TMT/
capacity
Working 70 8 /hr
< perfromance )
ddi High pressure
Water adding part gh p 30~ 100kg/cri
pump '
Nozzle Fog nozzle(50m, 5ea)
Moisture content . .
. ;i . Electric resistance type
measuring unt ‘
Power source Three phase 380V, 4kW

Wb FAME 2 APy |
(1) ZAAE : aPe 9d A FaoA H4g La5" ZEFoln, 27
#4g 115%(wb)dl AL ALgstgoh
@ 2AAY  TEY g YR 2A/E XS5 A5G 4
Egsgd T F 24 AATAG HEBANM 5o HES 108 A
A, AeBWoR G482 55t 22 ZYEE By

(3) ALAE : £22o] Ed & YUY ARTHAA AZADE AAso d

% FAE 2ASAT
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A34d A% 2 13

1. £ ALTZ 71E4H

7h $823F F¥E VAR FA4EF R A

-rv'i]“é*’%ﬂ dadel e NAZA 74 S @ I FBLE Ui
H} 3.3} 9_%}1’»}. F819] 44 ¥ 4-80A Beuleh o] AXNTH 2FF a7 &
Q717 Ao g3, 2 (Tempering) 332 gl Ao2 ey E AE7e

2oy Pol ASHE AZVRYY) WEAE AW HAATHEL AHEEE R

o2 vyegon, ARYAE I8 4-79M RE v o] 4B 4E ¥ A
% e 7hEsta Qo 2FF WHE LS A9 AARAZAE $HTE A
o2 #HAG

F329 A9 AHUIH 2LFFAL], 49y A4 €97, AW 4

¥ Y3, 2FA(Tempering)d Aol ey, A7 S84

mlo

49 22T WL AT,
AdoE AR A7 AN Qo] F 2R S8 ARIY £EAME @Y
NAZN7E MEE 5o ARIIG AErle A2 Tl #3137 wHAIA
2 95Y 742 S sagel REA YT AL dHHE ARV Adrle HT7A
ol oy RO UEhtE 4-8 19 4-9).

93 AN TR 2FYALY), AVY FZ4 29y, FHs)7F HA Hol
e Aoz vebted, 714 FWrle Bag Azss] 9¥ Aoz AELHY
it 2Wed FHoZ WAHUL E ZATHAE AP =3 AP JIEEA
g AAste AN APFA ST A5 B HBFOZA AR FFolst
LTAHE 5o FA7E AT

AR7E 229 e 20 228 wWgatn, AL GBRFATH) 4HE A8
@AY} 7P5SHAHE 4-8, 29 4-9).

web el ATE uieh o] 3] F¥L ulwad B mﬂ 3 W e
JeME A3 SAZARA B 2" AR A fAE Reg  BuHEUn:
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Table 4-8 Major machine and operating conditions by factory type.

Item Type 1 Type 1I Type III
O Working gy 135 7,000 8,750
O Machinery
- Hulling machine . Disk Disk Disk
type
- Stoner type Oscillate Oscillate Oscillate
- Tempering - - -
machine
- Milling
machine type Corn Roller mill Roller mill
- Sorting type Cylinder Sifter Sifter(7 step)
O Yearly operating 63 ‘ 0 a4
rate(%) '
O Yield rate(%) 64 70 71
= ]
Corn Cyliner
t vy pe type soemn
mill (1) m
Huling | : I Flour
Stoner mechire . [ I
Corn Cyliner
ty pe tyre soreen
mill (2) Q@
l - |

60 Minutes recycle(80kg)

Fig. 4-7. Schematic diagram of factory typel .
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Sifter(1)

Sifter(2)

Sifter(3)

Sifter(4)

Sifter(5)

Sifter(6)

Barley — Roll mill(1)
milling
m:g;im L1 Rl mll(2)
I Roll mll(3)
Hﬁll ‘ Roll mill4)
. Barley
-ing milling
Silo mechire
@
mec—
. - Roll mill(5)
hine
Barley| [ | Roll mill®)
milling .
rrechire Rdll mill(7)
-3 Roll mill(8)
Fig. 4-8. Schematic diagram of factory typell.
Roll mili(1)
Barley
milling ’_
machine
D Roll mill)
S
t
) o | Water
Silo o adding
part
e
r
Barley Rall mill(3)
milling
machine
@ Roll mill4)

Sifter(7)

Sifter(8)

Flour

Sifter(1)

Sifter(2)

¥ Suction dust system required

Fig. 4-9. Schematic diagram of factory typell.

Sifter(3)

Flar

Sifter(4)
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S ol WARS SyUYel 1IT150%2 2RYskn, Aeede F19 B4
079% %929 A4 082%, %32 A$ 0T%2 et £9UE ol s
ABE BAT 042900 W S A GEe |
NRA UL ARTH AL BARIE EAS DolAE P 2 o2 AA
2% 37 A% A8 e B4eE RaATl AFPAE Brém za

+ob

(Tempering) S AR E dA 7IA8 A2z BaHs, 5 AHENAZAL
3t Adg Aol T v D& =Holglrl dEew ARFHU

Table 4-9. Flour quality by factory type.

Typelll Products

Type I T
T = Sl;pe (Imported
A B C D Avg A B Avg. wheat)

Flour moisture

11.1 150 123 136 130 124 127 124 126 150"
content (%,w.b)

Ash content(%) 1.07 0.75 066 0.70 0.79 082 0.77 069 0.73 0.42

Protein(%) 100 98 96 11.0 101 81 94 103 99 10.1

o

454 @4 7Hg ez ddEe /R 2dz APt 2EFD Lt
=

o
WS AT SAVIAGA AgFe) HaF FHL

o o

gERes, 24 AxeFe RYAXI LFHUCt

2. ALAATAE AR Ay 79 A
o399 2323 FRAY
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JEE FSEEE 19 4-1004 RE us} o] £E 30T, FUFE 97%, 2
7848 15%2 71Fez & of, 71%, 0.4kg/cr, 0.8kg/crnol Al 212+ 0.254, 0.290,
0340 %/hr2 B} Qo] Bold4E FE4EE ARG £ exse nE
F&EEE 43 08kg/cr, AUHEE 97%, 27185 € 15% 23 W 2% 20, 25,
0TI 717 0253, 0298, 0340%/hr2 LE7t Eold4E FEEEs BaAE
Roz Yeyth

Yo z7@4g] BE FSEEE dHEz Aund gyl LE 0T,
ANEE 97% 239 27185E 1211%9H4 FFEE7 0.2711% /hr, 17.33%91
A 0.246%/hr2 0.025% 7ZAasgen 48 08kg/ardlME Z71E4E& 12.08%°0A
0.362 %/hr, 17.18%°1 4 0.323%/hr2 0.030%/hr ZAdte &0 F71ee) #& ¥
559 st TRSYHIY 4-10).

G} exo) ME FELRAVE 2IBEE 1201%1H 1730%74A e
g, g RHdldE £E 20, 0TAH Zz 22, AT AeHes,
08kg/aidlHE 242 19, 1547 2850 SE% FAe BY 9 FEAdo] B
g oz Yt E AR Eosol AHVYE YehhE He ¥ Y
o] 21e BHoZ W4EL 12~17% WAL ABHY] HEQA Aoz, oA
AAe B4 WIS Buse AYS AN A3 FEAUe AWM @} F
2247 RN A RO BUHAHIY 4-12).

=)
&

=)
8

o
S

Adsorption rate (%/hr)
(o]
N
[6,]

(@]
-
[é)]

0 04 08
Pressure (kg/cr)

Fig. 4-10. Relation between different presures and adsorption rate.

(Initial moisture content 15.1%,w.b, RH 97%)
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Moisture content{(%.w.b.)
N

o
B

0.40

2035 L ._ZTC_'SC‘?)__" e )C =BC AJC

el oo 03

Ommy Lo ®

8025 | - - gt 5

e - - ooy a1 g

3 P——— i S 2025

B0 b 3

2 2020 [~ -

015 015
2 183 14 5 16 17 18 B 14 15 1B 17

Iritial raidiure cortert Initial rroisture cortert(%wb
{ Atmospheric ] [ 0.8kg/cm) ]

Fig. 4-11. Relation between initial moisture content of wheat and water adsorption

rate.
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Fig. 4-12. Adsorption curve by temperature .

2) 27k Fd497t
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2hgol gats AL Mol B8 1207%AM 685%ROU 1730%0HE
615%2 F2A3 "ol e dade 23S Fo2A Frde £AE 19
B B ARFEL B B4 6B5%~654% WAZ WEEo] HYTHE 4-10)
E W) BAge Wel 8ol Fob¥el et Zrbetm, We A 2
4o} Ar7% Frstgsd, ot Be FHEol R B3 Y Bl TAH I
e oz EUSE o) BI, FHg0l £ A= FAxFo) BA 24T
A FRAT A Hie $Hgo] FohE dAH 7198 Ao wawn,
29 413 8ol BEeel HE AR BVARTE BAE HARYE
Gebd Aolth AREEe el Fogol Zrhgl ma  yl = 877 + 37k -
01KE Zastgen, SAALFEE y2 = B + 5106x - 0192 Z28 .

Table 4-10. Effect of wheat moisture content on the flour milling yield.

Milling Flour Yield Bran Shorts Convexs
Varety  mc. m.C. Remarks
%wb) %6wh) (%) (%) (%) yiedse)

1207 1134 685 208 107 685 o Pressure

1323 1278 680 222 98 694 - F value : NS
Olgeuru 1404 1362 668 240 92 685 ~ MSE: 001
-mil © "Temperature

1520 1455 655 256 38 67.9

- F value : NS
1611 1564 635 288 76 666  _ MSE : 0.327
1730 1676 615 299 8.6 65.4

F value  ** * %k * % *k * *

MSE 000 0110 0946 0648 058 0.798
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" ¢Yield. 8 Conversionyield,

70
. .

R 68 106 =-0197%¢ - |
=y - R®=0.954%
Ll R N G
o
£
564 T Tt N
E" | yl =797 +3%7x - 0175 ¢

>
£62 [ - R%=01995% "~ "~ "\ o

60

11 12 13 14 15 16 17- 18
Moaisture content(%w.b)
Fig. 4-13. Conversion yield curve for different moisture content of wheat.

W A R OEEF

Z3 231F 4HF} 2Ec YhFY Mg JEFAE FFL UAA Yo
o, 49 "&—’F%‘ﬂﬁl FFE UAE Rez2 veyh.

ALd 2hFe A= Z1gel He BRLA)e & 1207%C04 9377,
1730%90 4 96,392 Z7latgoy g4gol Bold4 S BEY Zr1Eol =8= A

rE

HN

o ¥ WAT FEQLE) B52U% vmetd 2 oW P4 14u%IN AR
WrHEs w2 Ao Yewt

EFFE FrEol 1207%ANAH 17.30%2 F7Hgo) mal 0.60%1A 0.35%7
A Zastded, fHuel 9rkE AArd E2EE 15F 71E 055%9 vl sk

2w 58 140% ol MRS o HHae Ao yehgot

o] MEet slEF mxe JFE F5E9 FUbd WE L 5% #
AFFoAM yl = 72888 + 2587x - 0071x°2 Zrlstdow, EFAL y2 =
1.89% - 0.147x - 0003x°2 Z23tE Aoz velgrhayd 4-14).
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l o whiteness 8 Ash Content |

72888 + 2587x - 0.071x°
= 0. 955*

. . *

.// Y'Z" =
= 0.985*

1.806-— 0147x — 0.003% - - -

1 12 13 14 15 16 17

97
96
3
[2)
o 95
C
]
-
= o4
93
Fig. 4-14.
wheat.
o =X

g Wtk

RFSE YT EEG
Aol TR} Y 5% TEFL YA FIse

2
(siftene] ZHFH FH Y7HF9 AEH 2 Ao

Moisture content (%w.b)

HE YERELS FHolg B
< 21.36~2753% =

==
ToE

Ao g AZHYHIY 4-15).

Weight Ratio (%)
o] \ 8

_
(]

Fig. 4-15. Particle size curve for different moisture content of wheat.
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) AY 224+ ¢

A4 23%4 8L ALFE) AU R8T, FRAR YR )
e B4E 145% HEUF 055%cld, AEFS nelse] 24 Yre ¥4
150~16.0%(wb)2 ZAsA. o] A z2d7] /L A2 TLIQ.

ojrl
)

7]

Mx
g

i

J. AR 2 AdEY N

DAY 24dE R AE/ERHE 5 8F

A1EFE GAFE AT 7 JE dBARANLE F A% Ae 2HIA
AL 2 AYEHANE S FHULTFA A HoUdE AR R HH7|E ol &3y
AA g A3 o3 g ,
CARA ARIY PAYEE E 41104 Bivish o) A7 [ A2
V %032 AFo] Ao wa} =7t Folxe BAFS B

% 100meshE 7|F22 2 9ld JFste 4S AL 87Fo=2 T3
FS UFR 7 st EAS A, ARV [, 09 AEH 8F & 74 89,3%,
812%=% Fol, 129 Adrle] AAEY 24 dUYA Rz YEY o2 ARF
Ao AEE giME A ARV FH 19 47 HFo) Hdy] 1HE F7}
MAshe HEAYS BANAL & Aow By YT

T3 AR 2 AEITAE BHEY 58S RAME 2, I¥ 4-16004 Reutg
Zol MEZIL, MO F 129 A7) AN 713 27t & Rez2 ey AR
dBA AR FAHA T H o & Aoz Bes
Table 4-11. Particle size distribution of reduction wheat by milling machine.

oX
o

Particle size (%)
Item Re-reduction Flour
10mesh 30 60 100 Sum 120 140 200 Z0over Sum

Total

Milling

ma(cll;ine 16 561 257 59 8.3 11 28 18 50 107 100
Milling

maz:zh)ine 02 237 464 109 812 20 40 31 97 188 100
Milling

ma(cs};ine 0 18 388 329 735 51 75 43 96 265 100
Milling

maz:};ine 0 01 214 303 518 104 147 101 130 482 100
4
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: . 00 oo 00 ©O '
Wheat| 89.3 724 53.2 —
(100) . ‘ Sorts |

| ] l ] (276) |
; . 1 ; : —
- Flour - Flour | . Flour \ Flour |
_aon - _ae9) | [ 392  1(256)

Flour ( 724 )

Fig. 4-16 Flow chart of milling and sifter process

2) AR 2AEY ALFP
ARFE AREAY 2H0) B} 47 pAgY FHE =
AR wEp A AR SRFFE e gk

UU

4 %El 8t7] ol

o ARHER FES JEFFS AHRY LT HEFFe] ARV I I
A 2z 0.53, 0.66% = th& FE3AL, 21]-'?—7]HS’—HV°“H‘:‘ z+zy 073, 0.77% =

=A e 2otE AARE 15 F871F 05%E ¥4 Zafevy ol ¥

2 E3sx] e BAES AYANEREZ 437 WEQY Aoz ARdd. 39
A%s ¢t & o

2, 3914 ANY PAFE 15FoE FRAD Jou d ANz A48T

A4 LI AAM ALV [, 00L& FHstn 4247 |,

ASdE AR ME S3stn A¥r)], 3004 ydd B7hFE 15322 2s
she 7ol BYE R02 YEITHE 4-12)

Table 4-12. Ash content of reduction wheat by milling machine.

Item Ash content(%)
Particle size Mill I Mill I - Mill I Mll] v
100mesh below 2.40 2.31 1.98 1.32
100mesh over 0.53 0.73 0.66 0.77
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o Ay AYAT 2 AdAE

Adrle] HEgE HE Ut 29 4~798 Y meshZ FAsA 4
SAES ANG AF, E 4-130A4 2 vk Zeo] "rFe YE7t 110mesh ©f
Aol Bt o) A&t 100, 110, 120meshol A &2+ 345, 1077, 6.72% = &
U Augel mesh7t AZ4E g5E ol Aoy LrF HANFA S%ole 2F
nj sk ot

287 RgASE A 100, 110, 120meshel 4 2+2zH 1,082, 914, 810kg/hr
el Adnte] mesh 7 ARSFE F43] AdtstAoh

wep SHURARTHY AR ATEPo] o 1000kgd B, SYUTHF
AR 2 APSY NGATH oA Adrle BHE A Fo] 893% AWS HAT
o MW7) H%e HA 900kg/hr olAro] BHElojof AL Z WY WIF

B Aege 110meshE 2R AE7E& FASAC
E o] Ady|E AEIFAA LY FA EE3HAT)

Table 4-13. Particle size distribution of flour by Screen mesh.

Perfor— Particle size distribution(%)

Screer; mance 110mesh belowr 110mesh over

(mesh 20
(kg/hr) mesh 60 80 110 Sum 120 140 200 400 Sum

Total

100 1,082 0.78 0.13 9.12 2456 3459 7.67 23.56 25.22 8.96 65.41 100
110  924. 0.07 0.11 .3.10 7.49 10.77 561 31.34 3453 17.7589.23 100

120 810 005 012 197 458 6.72 826 30.6230.43 23979328 100

% - Screen’s size are equal(4~7step)

g AYE 227 AsAY 2
1) FPAE 2 A=
ANEg 22712 oj43o 271848 0] 133%2 L& 155%7A 7443t

Aac) oW Y45 L43hrkono® YEREen 74+ FUEE BN

% BN

H+

£& EFAAES T AP uzFA dgPel +0225%RoH, ZAA
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0235%2 23 FIE 58 FIE7 F38 Aoz YgRHE 4-14). A
259 M08 28 AR RS AFAd o]EH] 7o) H4r%o] Holxe
Aoz ved FF 237 A AZFNdE AYUZE oj4% FILZL AL
3t Aol v Ao HUFHA

Table 4-14. Working performance and measure of tempering machine.

Working
Item M.C.(%, w.b) performance M.C. Sd
(hr/ton)
Non-
. 13.3 - 0.225
tempering

Tempering 155 1.43 0.235

2 2A% ALSH L AWEH
) AREA 4 AAT Fs

ANEE 2718 o83t 23 L Y FF ARFAANAN A3

2

T54 R AEEEE =AY AH, B 4-1504 BiEus) o] AR IA A

L7IN7AR A &o) Yol wat F+&L vjzxdDYo) 1330%NA 1298% 2 24

stilon], 249Le F+E 1550%°0M 1345%2. Z2std =AY AEA 5§
En

AE7] 2 A WAF EQe BB AL uzAY ARA [HARS)
A7 ol AAAFE 15F7IE 05%CIHE NE3E 0425%32 JEon,
MEALE7+28 427, MAAL7)+304E7], VAAR N D D7 q= 232
0.709, 0.628, 0.617% 2 EZF3tA JeElgch st =AY AEA s I HAR)+]
HAE7), MAAR71+300E71904 22 0317, 0450%2 FB A UelgS 2o
oz, MAARI+2AMEIIME 0565%2 UrkS 153730 2HeE =
zAd e W EFAMM ZHS F@EA Yebdo

T AN $HY AZTZAA AFHAT Y 15FA+2+39A), 25 F @A)
o2 RRHAQYS W HALFL vz AR A 125FAM 2z 0580%,
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0624%= 15871 055%° =5 vlgsdd. a8y 23 YrFE 0487%,
0667%% 159 A% 71Fd wFHue Bolizd SFTFE0 FAsA ey
o B Ax(Lsarb)e 153 27HFY B+ ulEFA] 9474+026+8.00914 =AAl
96.02%-0.16¥7.632.2 MNAHEHAHE 4-16).

Table 4-15. Flour quality by milling and sifting system.

Roll mill  Flour mc. Ash content Color
Item +

Sifter (%,w.b) (%) L a b
I +1 13.21 0.425 95,92 -0.07 751
Non o+2 13.10 0.709 94.22 0.37 793
tempering I + 3 13.09 0.628 94.59 0.17 861
IV +4 12.98 0.617 94.31 0.28 8.23
I +1 1459 0.317 97.06 -0.41 6.91
Tempering o+2 13.97 0.555 95.93 -0.11 7.65
m+ 3 14.17 0.450 96.27 -0.22 7.75
NV +4 1345 ° 0.644 94.47 0.23 7.88

Table 4-16. Flour quality by grade.

Flour m.c. Ash content Color
Item Grade
(%,w.b) (%) L a b
Non 1 13.19 0.580 94.74 0.26 8.00
tempering o 13.30 0.624 9404 0.36 8.30
_ 1 13.92 0.487 96.02 -0.16 7.63
Tempering
2 13.94 0.667 93.85 0.21 8.09
W) JdEEXE

dErld AR JERTE A 27 F 4-1794 BEule} o] nzxa
A 110meshel #5F¥ W72 12344087004 22t 1078, 3464, 25.71, 9.07%2
Uehdn, 2FAdE 247t 1576, 4495, 29.04, 16.66% 2 ulZ2A A o) u]3] Lr}F 9
A2 & Rez veiwed o 2AL FozM ufFe F3Ho] AA B

qEd Aoz Az

- 125 -



E AREA 2 29 39 AErdAM B3] F& UrtFe Hatzgo] BgtE
H ool $Y ARZZANA Ad7) BT AAEALS fasy] 9 AEge
2 AL AE) HELZ BF HE ARYBANAY FAHA B AF £y
A ALy AE71E FIHEA AAAY L Hidtn HE UstR B Nuge
110meshZ @& F$ o]t AL 48 Aoz By
A4 D ALTHAA TFAL e UE AES 20 5Fo2 Uk
Y=E& ZAEE Z3, 110meshol &%%}%‘%ﬂ—?ﬂ ZFol wzAA Zz 902
1590%, A A 247t 1500, 2252%2 vl2AAld] vls] GA] L WrtRe] Fo] @
StTHE 4-18).

Table 4-17. Particle size distribution of flour by sifter.

Particle size distribution(%)

Item Sifter 110mesh below 110mesh over
40mesh 60 80 110 Sum 120 140 200 400 Sum

1 009 010 0.0 10.4910.78 650 19.45 34.62 28.65 89.22 100

Total -

Non

2 005 013 912 25343464 667 24652508 896 6536 100
Zr:fg 3 005 011 297 22582571 826 23.63 30.43 11.97 74.29 100
4 037 009 015 846 907 6.34 23.26 39.20 22.13 90.93 100
1 - 074 283 12191576 849 21.68 40.43 13.64 84.24 100
Temp- 2 - 9.82 12.87 22.26 44.95 847 20.2519.73 6.60 55.05 100
ering 3~ 239 866 17.9929.04 895 24.1529.00 886 70.96 100
4

- 030 2.06 13.301566 11.11 2556 34.22 13.45 84.34 100

Table 4-18. Particle. size distribution by flour grade.

Particle size distribution(%%)
Item Grade 110mesh below ‘110mesh over
40mesh 60 80 110 Sum 120 140 200 400 Sum

Non 0 042 012 848 902 7.27 21.4539.75 22.51 90.98 100
tempe

Total

2 0 014 099 14771590 7.84 21.3536.26 1865 £: " 100

ring
Temp 1 - 022 298 11.8915.09 11.15 25.38 35.30 13.08 84.91 100
ering 9 - 1.26 6.34 1492 2252 10.03 23.31 3151 12.63 77.48 100
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2) $UY Z2A7N(FEEEH - ) 5A0I2R) 45AY
DR LR

2370 271858 115%wb)d 2& FYstel, F58e 154%(wb)7HA)
g g AT 2 AAST. oM APYE 13 % TE2 3
JU ARFH U /HEFoz 2R AoE yuyon ¢ FULE zAle
7 9o =A% Wel B82S 23 AW, ¥4 AAS 92| 042%, 23
¥ Wol 051%2 et ZAFE Uel B4gol wuH FUE Aoz Bas
Aot (FE 4-19).

Table 4-19. Working performance and measure of tempering machine.

K

W

M~ C Working Adding Power
Item % wb ) performance M.C. Sd water  requirement
’ (ton/cycle) (£ /hr) (kw/hr)
Non tempering 115 - 0.42 - -
Tempering ~ 154 7.0 0.51 40.7 2.6

) 2AF ARA LR E9
238 0 $2Y ARTRNA Avsol 22U ALFPAH SHEHAHT 3
ME AEE 27 §F22 Yo UrtRe EE 2AG AW, F 4-2000A4
BEuts} gol 157 WrTY AS vz #4580 1079%2 o 29
ZANNE 1452%(wb)E LT AATFA 15F 71% 145%(w.b)e HEstglt
=G P FF YNAE TZAA 062%2 Egov A S 046%2 RolA
YR AATFE 153712 0565%) HEHE Aoz ey

TP RS ME(Lsarb)s 15FNAH FIEAA 94234-012+7825 01}, 23
Aol 9583+-0.33+7.122 AMAA. metd M2 Awd z2d71g nEA 27}
2 RS 9% ABYABA LY T BEIAE AT

rir

Table 4-20. Flour quality by grade.

Item Grade | Flour mc. | Ash content | Color
1 | (swb) - (%) L | a b
Non 1 10.79 0.62 94.23 -0.12 7.82
tempering | 2 10.56 0.78 93.04 ' 0.4_10 7.87
_ 1 14.52 0.46 95.83 -033 | 7.12
Tempering -
: 2 14.31 7 0.67 93.78 0.20 7.80 .
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Fig. 4-17. Schematic D1agram of one line working system on flour factory.

W AR

(1) AEsE 2 2859

e o] 118%(wb)Ql RE FAF FUstd AHE AAE O
22712 48t 155%7HA 23S AA & F ARSHA s 2287 AR
TEL T76%2 vIZAA 722%°) 8] 54% FUHHJLH, A7) 2258
o Z2ZA] 33.8kW/hrel 9HA ZAA] 315kW/hr2 ¢ 68% AR aEF}7 Ue Roz
YESTHE 4-21).

Table 4-21. Yield and required power at tempering wheat.

. Moisture content Yield Power requirement
Item Variety

(%,w.b.) (%) (kw/hr)
Non .
. Eunpamil 11.8 72.2 338
tempering
Tempering “ 155 776 315
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(2) 47t¢ &9

HZAEY Wre I A8 ARE Z HEs)Ez A%E T
FHE =AM éﬂ 4-2200A B vieh o] BgFFe AS A AEr)
124991X Z+zt 042, 043, 0512 B7tF AR 15371F 055%E HE3A
2, AW71359 e 27 059, 0.72%2 A dEheth 2y olzdAde 437
121X AP A 15871 28T B 2 AE7dA BE3A R3e A
o2 ey,

wetA Ad7]1,24900 4 AAE L7MEE 158 SR ERste MEr3sdd=s
Aoty AR E 25FLE BHEA AEFS SRS

a2 A% AF 15T B $F&e] wxAA 1073%(wb)e2 o ¢ Rote

|

b zA A 1454%(wb)2 AATA 158718 ¢&sch
EOEFF FA PIZEA 060%2 whou A 047%2 157 7IEd wF
e Aoz vey AEFS] AEEA FEA dERTHE 4-23).

Table 4-22. Flour quality by sifter at milling process.

Sifter | Flour m.c.| Ash content Color
(%,w.b) (%) L a b

Item 1 "11.04 0.58 94.52 -0.27 711

2 11.00 058 94.48 -0.22 7.99

3 10.80 0.69 93.27 0.39 8.32

Non 4 10.53 0.64 94.00 0.13 8.01
tempering ) 10.11 0.71 92.98 . 0.41 8.23
1 14.84 0.42 96.06 -0.43 6.91

2 14.65 0.43 95.98 -0.23 7.02

Tempering 3 14.54 0.59 94.93 -0.12 7.65
4 14.41 0.51 95.79 -0.19 7.45

5 14.00 0.72 92.87 0.39 '7.88

Table 4-23. Flour quality by grade.

Flour m.c. Ash content Color
Item |Grade
(%,w.b) (%) L a__ b
Non 1 10.73 0.60 94.42 -0.09 7.3
tempering | 2 10.46 0.77 93.12 0.38 8.32
Temperin 1 1454 0.47 95.98 -0.24 7.00
empering T, 14.35 0.67 93.87 0.30 8.04
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3 Y=EE

Ad711249 8 158 AFo2 2R U9 Y=+, 110 meshol FFste
Wrpe] Fo] nxANGE 723%2 Yeon, xAAdE 839%2 tx F7t
e Aoz Jego. oldze 7|&d 4uio A¥r7t AAH U 9| vzd
Al 9.02%54 2AA 1500%89 AL, BAT 33HAA ALe A7) 198 1

0

[«

WdEs] Tl dAgozH AAALS H2sn Y=s ANY Aoz ua
o AT WA AARE S%lE o EulAE Ao vehded o9 A4
2 JAdE UUALTEY 22 dene A¥9r)E duoE ANstel ddol B

Roz AgHI, T3 FLHoR SYARLETHC] F - oL AT

ko
ek

Zetztgd o ojge AdEdE 2T AR AR YJrdAME o 2

&3t

1
o

WAl

A

o] & Zeog AUTGHH(E 4-24).

_E,
i)
4
ol
flr

Table 4-24. Particle size distribution by flour grade.

Particle size distribution(%)
Item |Grade 110mesh below 110mesh over
40mesh] 60 | 80 | 110 [Sum| 120 | 140 | 200 | 400 |Sum

Total

Non | 0.07 [0.10]1.53|553]7.23{9.38 [29.56|33.52{20.31192.77| 100
tempe — T -
ring 2 0.21 |10.11]263|6.9019.85|10.50{31.97|32.14(15.54(90.15{ 100

Temp| 1| - |056]174{609]839(11.72(2893/3571|15.25(91.61| 100

ering | o - |1.06{266|878 (1250 11.79 29.92|28.27]17.52|87.50| 100
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A 44 a74% 29

7h 9 AREEY nFE UHE AWVEs AL EA dx s ART

A3}, BAARAN AL AFe] Wad ¥R 24 2 AEFHoR Yo,
2y AxFHY BEAS LFH A
G e ge A3 22D THE A% oE, 4, FUEE, B 2784

242 B4R 2 AYRDE ARYYL Astel AT EAe zAlw 2w,

{

Y 24 g€ 995 150~160%(wbh)= #= o

ot $8Y ARTP) Aol Y AR R HPIE o] & AR D A
HEY AP AN 23 ARV, 08 A7) 12004 B4E9) 5850 HAH
£ Aoz Uey, ol ANS st MEIE TH LFAPOE AA At
&% FAdo A gstA

g E2¥ HAY 23 24 73AF 239 APE 22VE o)&F 2AAF 2
#e EdE $E 2Z7E AEstq ATAEES AAE 23, 27 @
115%(wb)d 2& 154%(wb)7tA] 223 Fo & BA7E 051%E vz
Al 0.42%¢ Bl E o FAF xHo] o]Fo] A Aoz Fd HIAULoH, APYTE
TE/AE 2R AZTEY 1Y VtEFeE FEY A2 UEY ATdBdAN2Y
T A&

ol 71&9 £ ARA 2 A2 ALY =AVE T 2AFHE A
Adsta, EMesA HAH Y F 4 AxIAHS AR FYAx, AER9

T E HAAGLS sty A AR AEr] 1dE 71 19 A7) g F

M

7 ARt nEA WS AL Y ABABA2HES T ARAYLS AAG
A7, 11.8%(w.b)) BE 155%71% =A%t ARSIEE FF, €715 582
ANE 153N v2AA Z 1073%J U ZAAGE 247 1454%2 95 15

F 71Fd wEstgon, IETRE oA A 0.60%A ZAA 047%E ol A
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uh, I ME(Lrarb)e U|ZEA] 94.42%-0.09+7.7390 A 95.98+-0.24+7.002 [ A
oo, 4=E& 1l0mesh€ T334 R Fol Wx2FA 938%, =FA 11.72%=2 Y
By HAZIE 5%E G 43 Adedy Fdol SFHALY $ALUAREF
Zol F &R0, AT AL nT W 2B FE3E Ho] uiFF R
Sazhele
AL AT g BRAA 22%4M 2FA 776%2 TUEAS. dHA 42

z %

TAE AZMEHAN TFAY L7t o) 7teEe 2ER AT YL 5
¥ FIH7bA o) JldEd.

o}. i‘lﬁﬂl*‘i Add 22 71Estn e SEY ARITF B4 Ad"Ee ¢
AF7 FEEF] 1L1~150%(wb)2 BFdstn 3 2ol 066~1.07%= o] ¢
Eol WrtF Y FHo] vf§ BoAE ReZ YeRoy £ QAFdA feE AR
HA 2L HBE S LR £&F5d Bdolde, YT P44 £ 3
Tl FAUL G7HF FATE 153718 BEFst nEA YT giko]
g Aoz yelw

N
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4 $gd % AFE T3 o153, 2 54 R 4E 24 293
7HE HAd U@ Aol dREez $eUY E5 L A F3HA Y 7%
4 d7s 5@ dAelt. FAES 2MBEE SUSII) At Fd HE
4 MEAFEY g wE Pk dee ¥ A7tHAAN BT ¢

A

48
A% V6 o8% JF

lo

g AZATY NFAAYL AnAAND, A2
Age £d Y AuE0L FEFoZAN YHAL A s ARAY &
k.

24 AF ADNT AAF(AE F2F, BHAFS)) AP AZEAE 754
o AE8A oo BF AFE A9 A= AREE o] AU AW, A,
AW So o]&etd 1540 BriE HOATAEL /AL Waye] u$ Folx
T gon, A% FA HEY 2AFE F&40) old A4H Tu=E MY AE
At 2 BE37] Yatdds ANYARAoD 22 M T4 2 2I
Mg Adsted JENAFHEL AL 5 AE BUHQ HYS FEFODA
Zo Ag Eodol P EY SET A4S BHN 4AHE UL AXE
RYH 7154 AL AARCE Gy o5 HRe Edd THL B3
AFE U7t Join BREd =3 $HPol EFE BF V154 240 ¥HH
o sitke el FRFoz YFHY ALY A2 FUS o8 E FIHAE 719
g+ oz 4z

Hed B ARdqdE sadUene 549 A7 7154 2de gAsn 3

geon, $EUodA wAY AYs)F PP ANEFURES, 49 AFd o
237 A% clBRHA 42 FHHE FEHL o] 2L o8 F AT 3
4 7HEAELS ggsA ege 5oz &y

ool AV RY +84 R A8HY YRES S&ctc] GAATA W@ A
£ 842 Y9 HT AEL T3 U WY 37 )54 HEE 8

2

rir
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3o, A" AR dis AAHeE #3357 A% +2UY EA FEEEYH
EHEe AN, £F LAstd 2 4R P phagocytic activity® BESE
28 Y 27 7154 4Ee F9sna . £9 &5 2399 g9 v

AZ7} HEol F48 AR 7154 FAEEE R HE A= £ s nA g

 PEEERR L

1. el A 7154 £2A4E o8& 22 7tE AFAL

= 4
D RlEAe don BUHE SUUYS 1039 24 A3, FHsS 2

|

2) Add A2A9 FAAREY dAVEHES AFIHI A FEAWolLA
24 A¥(Ames test) S HAIFATH AFLAL HED 249 FEES UYLE
S. typhimurium TA-98% TA-1002 ©]&3% Ames systemol4  BP(Benzo-
[@]-pyrene), Trp-P-1 52 Wolfde] e FEAW AFHE FAHTIAUG.

v AE A B4 R AAFY Y 7154 HE

FEAE YE AT 7154 2AE €4 AAES des FAEFE
£, SRBEAH o2 A ¢ 754 4FE AT F HF AL 7te AFS RS

Rt

SRB[sulforhodamin B]24& A @A QNE oj &3t HAE FH oy =4
& =A3= Byo|tk. 10 %9 fetal bovine serum¥® Hep3BAXE #TF3le
DMEM® | A= 100 p® 2+ welldl #7b=lo] 355 incubation(31C, 5% CO2)Al
+E£E8ES 27 025 05, 075, 1.0pg/m® H7bsked ThAl 48A12F incubation

% %
At 21 F A5 AE aspiratorZ A 2P A AAFE 27 10% TCAMET)
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€ 50 my Hise AETEL welldtgdl 3 AR 1AL F<E 4TAA
incubationA| 1%, TCAS ¥Wix]5& AMAs7] i3t FHF+E SHAE FFA
PlateZ ZAZAI713 o7]9] 1% acetic acidel ¢ 04 % SRBE H7tsl 30& 5
¢ QYA F A ¥ SRBEUAS AAZI] HEA 1 % acetic acid&
o2 4 Az PFFUY. AX7)|AA ARE plates 10 mM Tris buffer(pH 10.5)
100 2 FMAE 83 59%F 540nmol A microplate reader2 F3:=& A3}
At
o. Az Az By

A% AAFN ASE B A 2AE 120 meshd] WA L A PS4
gotel S AToe A KPS AU AP WAFE 10FF I A

g &A 22 33 5%E HUbstH
Depositor ¥4 2] 7] : U71F F3F dibl 2%, 5%, 10%9] 3% 7
| QE220T, TE 190CAA 13% 53
ds A e F7) IR FFH div] 2%, 5%, 10%9 3FF
| -28TolA 12412 WE.
Q% 240C, DE 200CAM 158 £},
g g3 WA,
W E>WE->-28C12hr=slice— % 7] d o
baking:
. #5734
Cgot BA 29U AL AMNES ARSA (CookieF 18%, T4 105, YIFI0
Z) ARA, AA4, AEAYS 2AS sk o A, A7 Tl A #FHAE
AAsFen 5P E 29 10802 FAE 5 ZAY 98 53 715 Hx

Aoz Hrtstdo ¢

-lhl

o the Hrbe. oj s JmoE 13, Jwc 23" F
A YmAT 9o 33, $oh 4%, ofF FUE 5Yo2 EAst HFS A&
Kt
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2. 716 AA YL 71A AQLAE ol €T € AFAF
A
7t 33371 AR aH7 43 HE AdaA 22
ARU LA e dLH, oYz, 227, JJL, A, 5F, ¥F, 2auy, £9,
YEF 10/ &4 A29 d(hot water) B HEZ FF. RwWo] B F9
3% hexaneo 2 AWg 2 AAY F AgsAd
ANEEE L in vitro A¥H FEES o1& in vivo ¥ FFERZ AAFHAT

ot

1) In vitro system

CCl fr= TAE=AA dE 289 AS5TH S HES] A3t Cell line
(primary hepatocyte culture) Bl XlelA GOT, ¥ GPTES &Asgen e MY
& ©o]&3le alcohol dehydrogenase(ADH), fatty acid synthase(FAS) %
HMG-CoA reductase<| %%‘% 333+

2) In vivo system ($ &A1)

AFNE AL T2 AAE Hold A7t AK3A 75 AMPEE &
A3

AIN-762.2 ZA§ AL in vitro systemollA &E37F JAAFE 2L HH A}
8o H7tstd AdgELZ AYAE FEAL 3 SD rats(6FH)o 43¢ F
dsto] WY L 2ANN FA2 AHE AZSHYL, in vitodl M BAg A
AR T & £92 A8d 3%, 1, IUE, 55 AEF 5%E FAssid #
AgES2+= GOT, GPT, ADH activityy, GSH, TBA-reactive substance,

Cholesterol, TG, FFA, tissue Tipids level, Serum proteins ©°]%lt}.

4. #2849 AZAF AL 2 #5304 E 5 AA3

HEAFE NN E] FUE, 55, FLELE 3,5 2 10% 3R, ©
A%, £9ETL 1, 4 3% FIFZ EuARLL |, 3 @ 5% 3FFE IF1e
2R AR AFS AZ A
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o. #AHF A=y
1) Depositor %49 7] : U715 5 div] 2%, 5%, 10%9] 3§
Q8 220C, BE 190TAA 1387 53,
2) W& AR Ao F7) 0 "rtFE FF oiv] 2%, 5%, 10%] 3FF.
-28TCo A 122417 ¥ &,
SE 240C, €& 200CNA 5387 £33,
We g3 %A,
B ->WE5—-28C 12hr—slice—>%7] Ao baking.

3. 72 {9 U VT EAS ol4F WNSAAE AT

A F N2
7t 8425 E 49 7154 B2 AN

DAg R FEEY A=z

7}) Phosphate buffer saline(PBS) %%

€ A7l AH8E 2e Y 6F (L&Y, 1FY, ¢33y, g5, 1Y,
4 2672)% 4942 2%(Australian Standard White, ASW ; Dark Northern
Spring, DNS)e 24 d#g F&IFY ASAYZo2HY ol Y12g FF
A & 3t WA ZS AREE Yt 2SS4 A 3222 Az%
A H(Fig. 5-1).

2o 84 AEES FE37 A8 ZF YR 5088 7‘3%*3}04
F 4Tl A 300mpmel £=2 12412 B¢ wils

2
N
& 2
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0.45/m membrane filter2 04?’}3}@ W3 B3 AL-3k

1}) Ethanol-acetic acid(EA) -’i‘-%%

Rl EA 228¢ 9] Asted 22he] UrAT 200ge) EACI00 : 1) &1 400me
& ¥ ¥ 47, 300rpmel A 1241 & awtsgoh 022 4T, 8000rpmo2 &
AEY® F ASAL ot 4TAM 200000ge] $E2 QARAT F 045m
membrane filter2 ojZstgch. Sulol 4T ATHZ LS AAZY] A A2 7}

28 FUSEA ZAAFEVIE ARAN F WE BUEEA A4FHE 84 FA4
o] &3 th.

2) J774 cell ¥l 2 A AE A& Y A

7)) J774 cell WG

Z+E o2 29 U FEEY giAZY uig 2FE g4& FAHsY A
o macrophage cell linedl J7748 10% fetal bovine serum(FBS)E #7}%
Dulbecco’s modified ea
‘glei's mediﬁm(DMEM; i x]2 CO; incubator(5% COz v/v)oll Al ‘37°C.i ol gt
g5 AT |

Weighing(50g ~200g)
| !
PBS(pH 7.4), 100m¢ Ethanol-acetate, 400m¢ |
| l
Shaking(4°C, 300rpm, 12hrs)
!
Centrifugation(8,000rpm, 30min)
: : }
r Centrifugation(200,000g, 1hr) J
| ’ ! '
Phagocytic activity Filtering(0.454m membrane filter)
| A
I Drying(N» gas) |
l .
r Phagocytic activity ]

Fig. 5-1. Schematic diagram for the analy_sis of phagocytic activity
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W) dHE 84 &3

PBS ¥ EA %%%9] J774 macrophaged] W 428 84 57 A7 & &
3t7) 989 yeastzymosan)E B2 EFR o) gAY ol AHER yeast:
'saccharomyces ceremszaei/ﬂ autoclavedl A Bidls A AR T A88%
t}. J774 cell line& 35mm P EHA AA AE 7+ 1x10° o] HIE2 ‘monolayer ' Hj
Fe F, 7)ol 2z B 22EL FAG F YAAL FE ARG 2 £
z+ #jkH Aol fluorescein isothiocyanate(FITC) conjugated yeastE SM@} A 73t
o AAEe) YIUES AN B% CO; incubatord A & ARTE. J774 cel
of BAHR %L yeast® AASNY] ko] PBSZ 39 AHG F ¥F dvjAL
ogatel J774 cellel %9 o WAMES BYE yeastel FE Aol

yeast/macrophage cell2 iAo F4& vlwsgd.

3) FITC conjugated yeast A&

FITCE yeasts] 23A7lE we PBSZ 2 A& yeast§  10%
dimethylsulfoxide (DMSO), 0.25M sodiumcarbonate(pH 9.0), 0.IM sodium chldridé}’
o 00lg/nt BEE FITCE %4 §9& o] 4TAA 4843 fasks WA’

o

I zymosand PBSE 73 o4 & Reth o) AL vheA FA oA 4CH B
Bate AgsET ‘

4 AAE 849 A =22 AY

) 2229 A4 %% 278 (Dose dependent B4 A M)

0.005mg, 0.05mg, 05mg, 5ng, S0nge] WAAFolH 228 2282 Z4z i HA
o Ahe F 52 BE GHALY 4G BH IYHHL FEE 23349

O

W) A" w47 B2 (Time dependent B4 2 4)
CAzEQ AR T 1~6A7 AR JT74 cellS WFFAEA W Aol @E of

AME BHo) FusHE WAL FAHRA,
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u}. Column chromatographyol] & W 37 £29 £& R 8

1) &€ 49 fractionation

FZEZNH dAAR tﬂﬁfl A2 g B4o] 3t RGEHE AYEA
e &2y, g -?43}0‘% column chromatography & °¢] &3t E o
AHE" columng Z7]E  15mmX400molAE, FAAMZE silicic acid (mesh
100-200)& AH&3 ATk Columndl] 8/434¥ silicic acidE 31412 F ethylacetate
* methanol : HXO(65 : 25 : 4, v/v/v) & £ 4& o]&3d AJMANRAR, &5 £&
£ Imd/minZ ZA3AA fraction collectord AHE3te 3t #yd LA
thin layer chromatography(TLCO)WH o2 £45d ATE sy, 99 &3

Y ¥ 9A Rold FEAUE A4 B4 S PR ogaA

ML

o
—

. -2 EA F2E 99353 714 w9
D AXeE #d gde] s 2

JIN
O.x..

YA HEES DMEM wikelold 24A17 uj}g e Alof 2 U 222 N
S, 247 To] A2 PBSE AMAT ¥ 504 $24(50mM Hepes, pH 7.4,

DTT ImM, 05M MgCls, 2pg/mé aprotinin, Zug/mﬂ leupeptin)oll M EXE 253}

2

o 253 E4712 AZE FHste xd J"‘J-v-ilﬂi 2343 HAH¥ES 23

I

I RHAAES 50 SFHol EA F, 21F 20uE A7 9 F3AA L western blotS
A&g3s &£ RhoA, Cdcd2 ¢ protein kinase A2 blotE T F
anti~peroxidase-conjugated IgG A2 FH A blotZ 33 ECL A& o] 431y
UerE AZE X-ray filme 2 Zdsld A4

2) 12 Ao o3 A AEY dyd W

1x10" cells/nte] WAMEE 10me/100mm dishol A WFE 5 HLE 348
mini 2D-gel 1349 A71FES A% VNI ARE ZANYR, ALE ZAHS |
A A7 9EE 400Vl Al 6A1F AMAI F 23 A7)19F L 12% SDS-PAGEZ 1
A Agadt I og WB719Fo] By geld silver stainingdtd A) HXF B)
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DEUS AYY YAHEY wud 24¢ vmsgc £@ GAAT nEUL
AR ALB)S ADGA BE ALWEZ ¥o aude $astol mini-2D gel
€ Z3ov, W719% ¥ geld silver stainingdtd 9y PES HusR

3. 5EAYS £9 WY 27 /154 ¥

1) Rat % H4ALS 448 §4 23

220} 8% 2154 E AANAA 2Fe7] Aste] YYSTAA $YA 1
U3 $9U ASWE 4N ¥ BFHAEES 2Esn qAMNEe Azg @
e R8s WY 27 2%5¢ AEHan.
| PBSE ratel B3 9% T §A42 i TAZ Zof 2 W BaolE
of WEaAe Mo} CO; incubatorsld e ¥, 3T o RAHA @ ALE
2 PBSZ 29 AHsm WFAS Yol WA ISR} Yeastd 5u(02m/u)H
YT 4288 FEdgon, N7 Fol UATUY yeastd Aol HAee 3
58 FAsAT

vt 89353 7154 fractiond 7}F3HY w4

1) RZo Mo 7tgAyg 79

7H 48 Mg 2 &4

ANAEFL S22 EA 289 TS 40m L 80mgLE 3t 7)o X7 E o
71&, $2d A7, dAFe] §FE vda2A 24 YEYeH & AFsL O

TE Y 2t 479, 608, 364, 2152 }EFW T} (Table 5-1).
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Table 5-1. The mixing ratios of materials for manufacturing of Woorimill beverages

479 608 364 . 215
<3 F2E - 40mg 80mg 40mg 80mg
Sugar ester 20mg 40mg 20mg 40mg
X7 2)(8 brix) 3 3 5 5
5240 brix) 7661 76.61 7361 73.61
™ 2(3 brix) 2 2 2 2
Z#A(3 brix) 6 6 6 6
o (69 brix) 8 8 10 10
28 31%(74 brix) 4 4 3 3
Blelel C 0.015 0015 0.015 0.015
FaA 0.015 0015 0.015 0.015
FAN YEF 03 03 0.3 03
ot A YEF 0.06 0.06 0.06 0.06
Total ' 100 100 100 100

7 AZSe] 98 W vg 2 Az PP WA $AY FE2EL ANEAo
2 50% 22 BN B F5AQ sugar esterd $o} S KANA #3
de PE F LTS HUAAG HAMst o] TZel, UR, A, IA 2 W)
ega9 T, 78 e 5 AFANAEL AFAA

o
FYs 1002 BAE T2 TFAAT 37l L4 2N $AL F&
o :

so9 gEE AZ-Agas] 98 NAE Az FAS Fig 529 2ok A
£HRE 13 A5EE Bolesel ASHYL, AR £3 2 FAHFAA

2380 22 SH40EZ 9L AW vE2 H45Y 5d 08 S

A7tstd N g FAE 88 43 F L TR AANL R A
AEe Fteg old ¢F ETE 50%, 5%, BRE ZAFADL §IHPL 2 A

ol7} gldem £ AYPdME 50%2 st LHAHY. F3AIE sugar ester
S5-1602 Al€3tgoen, o]AL& HIB 15~16 XY Ae Aural AAHZZA &
28 S34z HEsigdn At gEng 5 AEIANEL AFdE XA

o FRO) Faa WhEe Aste) EFAA,
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o BEAA

$20 g8 AAEN WF BF AN

o

rir

3y 10802 FAE #F FAA
g8 53 712 HE AYYLR BIIsA Fig. 39 A5 FAfA B Hhe}
2o| Ztzke] A Eo W M2, g7, gt 2y AAAHL DS A Frte o
S ymges 14, g 2y, FXNE yuAs go 33, Fo 49, ofF FUE S

"oz BN FEHE AEHAT

gh) TAAY

g AAMZd e BEHA BIdE ANOVAZ A3 F Student’s t-test

4 EEER 529 EX e
! ! L |
A% 53} 84 X

A EBE AT

l
# ool
!
7t (707C)
!
ERNCEE)
L
A (5omd)

l

¥z}t (307TC)
l

A (757C)
l

¥z (30C)
l

BEHAL
e

A A F
Fig. 5-2. Scheme of the manufacturing process for Woorimill

beverages
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2) Bol N9 AFHY FR(AA7F 2ho] 5Y LY W)

b 9= g ve

e 7% 2do] ¥ S BE Az Had X ANAEL Az
Atk Az WMg Hl&e Y 670g, BAE 300g, YT g, 4% 10g, &
& 15g, S-500 10g, W€ 100g, °]|2~E 40g, AT 370, $f 200g, & 150g, L F=2
E 65golQi, AAEL AZE F 2] wa} $Y 2y Sy Wy £
A9 Aoz AT

W) Y # Az A

S99 Be AR - NI 9 AAFL U2 W - FH - B¥ - 27
— X3 o F AlZd Yol

WA HEHE AYY ZE AE AU ALE TAS 2, ASNAN 38D
28 T WEHE BARYT, o8 TENM 527, FxoA thA 3B EFHA
o £%Y ARE S0 14 BEAY F AFY g ma $Y mywe
2%g, $-2W FIBE 60g, $AY ARWL 300g4 YA 1087 U 2a
% 4YsAn, oAl 083 23 HEAAT. BEA BY AEL 150T~180THA
23y mywe 158, $Y wWrwe 208 ST APWE BEY B FLE
Neg ZolA A8n Wzt T NS SYHA
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A34d 43 2 nF

1. ¢l QG 7154 A& o8 449 715 AEAL

Aed 7154 24 E57F Ames testol A HA 30~090% olAte] SdMo)
A EHE UHUYen 1 £9E EUUE-Z>AY=-EY>EHE>YoI>T Y-
NHE>HED=Alo Eol A,

5-2. ¥ Ago] ALEE AE &9 A AAY F4 4F.

iz
TA-08 TA-100
NExzz B-[al]-P Trp-P-1 B-[al-p Trp-P-1
E 1 Y g +++ +++ +++ +++
P o] ++ +++ , ++ +
& +++ +++ +4++ t
Al =) ++ +++ ++ +
Al A % ++ ++ ++ +++
5 v B ++ ++ ++ M
A = g + ++ + +++
& Q) ++ +++ +++
Al ©} ++ + +

+ 1 JAEHR 30% ~ 60%
++ 1 AR} 61% ~ 90%
+++ 2 A &R 91% ol

ZulA 223 5% 7154 2A71 HrkE $E¥E 49UkF AFA0F)E o
Foz e AEFE o] FA VA 4¥E I FFH R H4ELS E 53
d Jdety Atk 5% F¢ 7154 A€ 2AE FYUYIF A7 AECA
g AMEF(Hep 3B)l Wg oA &adE 1353~27.11%(FEE Img/ml 7]F)<

rir

Bged 94 gdsoz ¥E AMRSEISES>OUII>H A>T u>AL>E Y
>yl o7 eyt 7|54 AA HrFo] BolAFE AJAAINE EoAE

RoE Uehiou Awsng st ol ool ohd HE(EE AF AR)I=Z
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A4H 4 A Y 2}E 27 Aoz wud,

5%2] vlug A7t S UrtE 3289 A$ 05mg/ml F7AA 15.22%29] A
248 UENNL 10mg/ml B7HAE 1013%8) AL BT ALH
ogy 2£89 A$E 05mg/ml 7oA 12.26%, 1.0mg/mi A7l A 17.12%9]
QA EHE G 19T, delEst $9Y 228 ALE 10mg/ml A7
AA 1353%, SHH7 $EY 2229 LS 10mg/ml A 1628%8] o
ABAE HolmEA F A& BT 5o 27l ge A4 718 ey
2 o umA g BoINTh 5%l MAUE A SIUAT 228 AAD
A2, A 2 £987 $UYREEY Hep3BAAAE AAEHE NBBE
Zrbol weh Al wze Z74E dehdel 10mg/ml AZtlA ZZA 1522%,

1840% 2 2030%<9 dAE Had a8z AMx Ht LT FE2E T
©x (075mg/ml A7t 7AAE 825%<9 #& AAME BEHA2Y lmg/ml HIHA

2711%¢9) MTH B AAEHE GehAch 5% A4 Ak FPUAT 22
o A% 025mg/ml ¥7HA 12%9 Hep3BHME 9 A EAE Jeugen 55 2
ol wet 3EEAS Hod 10mg/mIATIIAE 18767%2) ANEHAS wgon
23 9eW 228 Astd ASE 2L AL YHideoy F9E 3229 7
o= ojg ost oA ETHE YERS LOmg/ml AIHINE 176%S) AARRES
vt o4 12359 NEFEEFNN mg/miEslA A e dAzdE Y
Ae QM % $98 BT $UAVAT F2BB2 Usyn B4 AE 2
G ARGl RA B ol = A7kY A D HEFe Fo] 2ol
29 Aoz AW drbge] AR 9A ARE wobd Aoz AERE

£ o8 4 ¢
EFL
L
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38%

A7HA A

Egton AL 76% *

E 5-3. 3dd7|5A AZAA7 HrY $AUNF FEE9 TG AXF
(Hep3B)t & & &SRB ASSAY)
Als )
A7 Yol wlyg gy AY HEe ’cl*}_i':} Aot &9 Ha &
(mg/ml)
025 412 571 634 835 476 211 584 973 1200 987
05 1036 1522 676 1226 1490 550 7.82 1242 1517 1268
075 1068 1681 7.82 13741512 825 1089 1364 1813 16.70
1.0 1353 1913 1628 1712 1522 27.11 1840 20.30 1876 19.34
o@m ol 7l5A HA AAZo diF BEAAE E 5-47 o] nyg

47HA Qo) 893024 M ¥t

A7 FHol 139824 7HE wked HAlE 3%

paiqes
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B 7154 TEAA AAEN BE BE

¥ 54 982 ¢ 715 = AAF g BF AA ABE. (n = 50)
T F 7 ot - 7 F A
MMz 38%. 324 3.07 3.17 9,48
NAx T6% 332 3.01 277 9110
W o] 38% 476 451 4.17 13.44
¥ o] 76% 4.01 456 4.10 1267"
thAlvl 3.8% 463 4.47 416 13.26
t}Aln} 76% 452 450 467 '13.69"-
& 9 .38% 450 454, 427 1331°
& @ 76% 3.49 417 403" 1169
A oA 38% 321 3.31 3.07 9.59
A A 76% 3.06 3.11 2.76 893
9 Y 38% 452 456 459 1367
g @ 76% 317 4.10 411 11.38
A A 3.8% 450 3.49 451 1250
A A 76% 341 3.14 4.08 10.63
oy 3.8% 456 459 4.93 14.08"
ot 7.6% 417 463 4.76 13.56
Axe 3.8% 3.14 3.46 3.50 10.10
Az 3.8% 3.11 3.36 3.17 9.64
39 ZAAME E 5-57 o] £ 5%

A7HAl F3 ol 856224 713



T % g7 ot v 53
N4 % 3% 321 2.98 321 9.40
¥ o] 4% 459. 461 448 1368"

2 5% 476 469 453 13.98°
thAlm} 5% 341 4.14 401 1156
& 5% 464 458 439 1361°
A o 3% 2.76 2.99 314 8.89
9 2 3% 367 248 241 8.56
4 3% 0 247 2,66 251 764
v uhe) 3% 342 364 354 10.60°
Az 5% 3.14 361 2.98 973

i

2. 71 M $8E 7Hd AQAAAE ol£¢ $d9 T AE
i |
ADH 84 =32%(Fig. 5-3, 4) 32284 : =%, 8T FauA, Tus
27t aRHor BABHS FEHROH, ABVEREBANE AL, B
A, 277t a2 BAHARZA e

..148_



ACH Activity of Ethendl Extract

=
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Ethanol Extract

Fig. 5-3. Effect of ethanol extracts on the cytosolic alcohol dehydrogenase
(ADH) activity of rat liver. The values are mean * SD of 4 determinations.
Significantly different from the control value by the Student’s T-test(*: p
<0.05, * *: p<0.01)
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Fig. 5-4 Effect of water extracts on the cytosolic alcohol dehydrogenase(ADH)

activity ' of rat liver. The values are mean = S.D. of 4 determinations.

Significantly different from the. control value by the Student’s t-test (*: p<B05,
*: p <0.01)

GOT &4 &% Z3Table 5-6, 7) AGEFEEANE £dFEE0 ax47t %
Aon EFEENNE ER>EU>N>EF £2o2 AR AU

GPT &4 %42 (Table 5-6, 7) AL LFEFANME &> >FHE>A
AE>EIMA 08 BEFEEdAME S>> EIHA 22 A7 AN
ot.
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Table 5-6. Effect of ethanol extracts on GOT and GPT activity in the primary

- hepatocytes after CCl-induced toxification.

Extract GOT GPT

, tkarmen/ml) (karmen/ml)
_Control 192.57£2.65 78.01£2.07
zx9 176.75+5.369° 4955+305" "
kS 20857+3.22 68.32+241°
FEaHA 205.87+3.38 7267£6.07°
TYE 195.87+4.01 67.36+4.44"
L 7t9 20057 +8.47 55.11+£345" "

The cell ‘were exposed to CCl4(501£)/DMSO(50¢8) at 2hrAs.Aaftér incubation
with each extract of 20mg in 3ml medium. The values are mean = S.D. of 4

experiments in the same coudition. Significantly different from the control value

by the Student’s T-test (*: p <0.05* *:

p <0.01)

‘Table 5-7. Effect of water extracts on GOT and GPT activity in the primary

hepatocytes after CCls-induced toxification.

Extract GoT GPT

(karmen/ml) (karmen/ml)

Control 176.09+£2.69 93.84+2.52
=5 185.70+7.41 10658 £2.20
3 183.281.40 101.11£4.76
g 189.39+8.67 107.30%+5.15
g3 165.75 +551° 095.48+3.38
&9 155.42£190° " 82.18+£522" "
S 19191142 092:10%1.18
EamA 151.47+12.95 88.60+3.16°
ZTUE 149.68'_*'1.11' ’ 01.01+6.72
2719 159.07“_*' 6.39"° . 8261+405°

The cell were exposed to CCla(5040)/DMSO(504¢8) at 2hrs. after incubation
‘with each extract of 20mg in 3ml medium. The values are mean * S.D. of 4
expen"ments in the same coudition. Significantly different from the control value
by the Student’s T-test ( *: p <0.05,* *: p <0.01)
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Fatty acid synthase 445 242K Table 58, 9) E2SEAAE A4,
QR%, &9, 9F 2280 ABNOE fatty acid synthase BHE A HATH
3 JAze FFEHAF AL Roz A Ao FU+ R A} AANE 5A
A B} 9& Aoz ARED B8 BT YAAL in vivoel 4 AIAHEH
b @A Qed, in vitod AE M@ EHE Uehdn, 53 Fuude R
o AENTEAL YAANAS + e ALOZ YaAA Yol FHF HrhEo] B

Aoz AZYY. ABL2EEANE £3, WL, TUEY ANEHIF Bt

—_—

U

Table 5-8. Effects of the extracts against the activity of liver fatty acid

synthase

e o g 7

Control(n=2) 100 1.2742+0.04249 100.0

Water o] 2 4 100 1.0613 90.42

extract  ojygx 100 ©1.2237 ' 104.25

ez 100 1.0378 8841

HEIES 100 0.9995 85.15

g 100 1.2913 110.01

=5 100 1.3210 11254

g 100 1.2088 102.98

EnHA 100 1.3060 111.26

&d 100 1.3561 11553

Fuse 100 1.2088 103.0

Ethanol EI¥A 200 0.9286 79.11

extract iz 200 0.8226 70.08

A% 200 0.2655 26.62

FuE 200 0.9494 80.88

R o) 200 1.5302 130.36

o9& 200 1.3091 11153

&9 200 1.2824 109.25
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Table 5-9. Effects of ethanol extracts of the activity of liver fatty acid synthase

specific activity

Sample am(ozr;t//;s;ay - (nmol % of control
NADP+/min/mgprotein)
Control(n=7) - 1.3028£0.10665 100.0
10 L1851 90.97
Eau A 20 1.2000 92.11
Ethanol
xtract 50 1.0554 81.01
10 1.2560 96.41
oz 20 1.0791 . 82.83
50 0.8021 61.57
10 0.8108 62.24
A% 20 06075 46.63
50 - -
10 1.0850 83.28
e 20 1.0349 79.44
50 0.6935 46.32
Control(n=5) - 1.2742+0.04249 100.0
10 1.0613 83.29
2z 20 1.1232 88.15
50 - -
10 1.1263 88.39
o o 20 1.1823 92.79
50, - -
10 0.7194 56.46
£ 20 04834 37.94

50 - -
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HMG-CoA reducase £4284 A3 A4 23 (Table 5-10) €9, FHEAA A
fazst gE=Ea gld

Table 5-10. Effects’ of the extracts against the activity of liver HMG-CoA

reductase
Specific activity
Samples am(o:r;t//:jsl;say (pmol % of control
NADP'/min/mgprotein)
Control(n=3) 22741234 100.0
Water | MDA 100 2050 90.1
extract o] = 100 2150 945
LR 100 2350 103.3
A& 100 1980 87.8
3 100 2010 88.4
55 100 2570 113.0
ag 100 1940 85.3
EauA 100 2050 98.9
49 100 1860 81.8
FTUE 100 1920 844
Ethanol E3X1HA 100 2075 91.2
extract Az 100 2060 90.6
A& 100 1910 84.0
TUE 100 2190 96.3
2z 100 2120 93.2
o 2 & 100 2030 89.3
&4 -100 1880 82.7

C o A5A A AATI HF BEHALE X 5117 2ol EaHA 5% 3
A 7], B R =S 438l E@o] 128324 M Ekew &9 3%
7N FHo] 102224 715A0] thax Eojzoh
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E 5-11. 714 FAo g A A3 ' (n=38)

€ F 7l S = i

= = .
TUE 3% 453 4.01 3.16 11.70
FYE 5% 4.32 4.16 3.40 11.88
AAL 1% 3.96 3.16 4.04 11.16
AR& 3% 3.62 3.01 3.71 -~ 1034
& 1% 4.17 3.64 38 1167
& 9 3% 3.27 3.26 3.69 10.22
= 5 3% 4.09 4.08 3.66 11.83
= 5 5% 4.44 4.06 397 1247
g 7 3% 3.76 4.11 4.14 12.01°
8 Z 5% 4.16 4.07 456 12.79"
EaHA 3% 4.14 4.04 4.54 12.72
FEaHA 5% 4.27 4.19 437 12.83°

+ AT 124 olBe ENAAS

£ 7154 W ANAE e F5AAE E 5128 20 B3 AAE 23
s FUBA EIWA 5% AN B7), F L =ASAM S5t FHo] 12952
M b mghom &9 3% WA 7150 tha BolAT

E 5-12. 7154 wol dg A5 A A3 (n=38)
T % Kild ot - A F 3
FUE 3% 416 3.94 3.60 11.70
FUE 5% 4.45 4.45 3.19 12.09°
QAL 1% 3.94 - 327 4.11 1132
A% 3% 4.02 3.21 3.27 10.50
& 1% 433 3.77 3.94 12.04"
£ 3% 3.36 324 3.77 10.37
% 5 3% 417 412 3.84 12.13°
X % 5% 4.45 4.26 3.91 12.26'
8 ¥ 3% 413 408 406 1227
g T 5% 4.14 4.24 412 12.50"
EavA 3% 4.08 446 4.16 12.70°
E1HA 5% 4.24 4.56 4.15 12.95"

« WE 128 o4 ENSHAS
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3. 992 3¢9 A9 s EAS ol&d U FALAE VHTE
A E N

7h. SRy Hgrisd B39 A4

1) PBS 2 EA 22 &

22 623 Y 2% U3 &l FEES AX3Y 2 4 FEEY F
&2 Table 5-133 2t EoA BE uig o] PBS #EEL ©FU>
DNS>ASW>Lad>L¢AU>nRY>IFY £ 2675 £old3, EA FEELS
F9 2675> ASW>DNS>I2 79> Hed>ARA>FEE>IEE FolUo

Table 5-13. The yield of PBS and EA extract from wheats

PBS extract obtained from EA extract obtained from

Kinds 50g wheats(mé) 200g wheats(g)
Korean wheat

Eunpa 75 1.37

Gueru 68 154

Alchan 74 1.34

Topdong 85 1.32

Gobun 72 1.12

Suwon 267 68 297
Imported wheat

ASW 78 2.09

DNS 80 1.80

2) Macrophage(J774 cell line)& o] &% A ME A4 AA

28 Z 2859 di4 AX 48 A7) HaEtY yeastE o] & 4 &
S &9 -9z Act PBSERH FE2d EFY dAAE HFE THE 5

A Fig 559 2 294 HE weh 2o $2UE 12UL AYD e
5Z9 Azg FAL o stimulust ¥R & HEF vls] 47 w2 &4
2 Ugyoy nEUe gzEd umd o ¥e 84S Rgd 1du 493
o] ASWet DNS9 Aztg g4 gz 50~60% FTo 23§ o F 32 &

4E BYh
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Control
Eunpa
Gueru

Alchan

Topdong

Gobun

Suwon 267

ASW

DNS

0 1 . 2 3
' Yeast/Macrophage cell

Fig. 5-5. Phagocytic activity stimulated by PBS extract of wheats

Y2 63H YUY 2% FEF EA F£29 Az8 84S Fig 567
2. 2o A HEE vie} o] UL 6F EF oHF stimulus®E €A ¥
=T olu} positivie control?! ethanol A7FFol] Hl&] & A28 848 Jehy

on, §3 2%Y, VY, RS WA e ANE 2P BAYG 224 9

a

s

9l ASW % DNSt WZZH ethanol #7bzel wlal o}F 2 Az gue
B,

olge ATz 7% SulE R F2H T YAME AL BHL uTY
& W EA>PBS £02 48 4L Ha EA £ulz 2E 22 ZTae Az
& 4ol A EuE AL FAY = AAUTH

EA 3229 AT A%8 840 ¥& TS £92 Yy nEY>S
FA>2FV>YEASFUWT=LHY £0)Ax 592U ASWS DNSE gz

BT R AL 438 BHE BAYG
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Ethanol
Control
Eunpa
Gueru

Alchan

Topdong
Gobun
Suwon 267

ASW
DNS

|

0 1 2 3 4
Yeast/Macrophage cell
Fig. 5-6. Phagocytic activity stimulated by EA extract of wheats

oeld Aze $2UY 63 sted 4R Aol MY ¥ oz gy u¥E
Uz ASWSl EA 328 0g 428 B4 9% Wnne Sao a9 23

n¥dS B WA
ZFol} ASWol uls] 84 4 Ae 2 & ATk

M= EAY 5 YR, Fig. 57904 2E vk 2o
29 498 g4l o .

éﬂ?ﬁ.ii e £d2y #4F 9 FEE U A8 &498 vuy
2 o PBS #%% BUE EA £72 2% A9 A% 8o gz v
A A Jeixted, 42 Boe YUy 428 €40 o ¥U4w, 53 $

LT DY HFE &g M AE A #IF 5 AU
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Fig. 5-7. Photograph of phagocytic activity stimulated by EA extract wheats
{Magnification x200)
A. J774 macrophage(without yeast addition)
B. Control(without any stimulus)
C. Macrophage stimulated by EA extract of Gobun wheat
D. Macrophage stimulated by EA extract of ASW

3) AAAXE &4d9 Hy 21 2F

_lO_
2E&0enz IEYH ASWY EA FEEL FAHLE FEQ wg A

2 %8 84 ¥85S S48 YYe AW AY 242 YshnA Ao

H &89 v g 24 ¥W3H(Dose dependent B4 7 4)

FEo whE ARG 49 ol golry] Y8d mREYHF ASW BsF
0.005mg, 0.05mg, 0.5mg, Smg, SOmgoN M 2§ EA 228 ztzhe] ik Faldl
7 4Re #B4de WHE 434k Fig. 5-8M HAAE uie} o] mRY
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EA %88 7 =32 gz H& A YesAg, ASW EA F2E9
g A2E B4 FEE dxTRd i 189 x4 & 438 8
& 0005mg, 0.05mg, 0.5mg F= BHAAE A=2FF vlzs) @ zojs} A 2
e} Smg 2 50mg FEoME HEE Aol AA F7HERAT. ASWE Smg o]
A FEE AT FFA AT FFS A Fol A4 FEEE N HAZ%E 4L

24 a2z 28D dyMEe qF AzE 42 YT SmgellH FE

EA F28dA 71 Zside RS AT + AU

_ —#—Control |
16 + -®Gobun !

. A ASW }\.
14 |-~ :

= ~

Yeast/Macrophage ce
® o
——
-

Control 0.005 0.05 0.5 5 50
Concentration(mg of wheat flour)
Fig. 5-8 Dose dependent phagocytic activity stimulated by EA extract of

wheat

WY) EA FE2E HJ 3 b Aztd wE dyAEe 84 A3 (Time
dependent &4 A
Hhg A|7he] wE AlFRE Aol xolE Yopry| sl A }g Aol A

$43 W TEYT ASW Sngold $2 9 EA 2228 dAAL wgde) 79
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& F S ARER gz 248 FHAY 2 23 Fig. 5-99A4 BE

Bie} Zo] EY EA FEES /e F A4 e AdEE 2R 4

N
¥

Boh gohou, ASWS| EA 222 #7l% P& RE Anddz gzzug
stch Wl AlZbel mhE Aag BAY WS nEUH ASWIF BEAZe] B
A9 weAZE 24202 AAAYG. AER

=
o2 n¥Ue EA $28% HAAX WA 444e 4 A 2

%

2

)
flo
off
H
@]
&
22
oo
>
)
[\
>
d

A by AREE FASRLY,

-~ Control
- ASW

Yeast / Macrophage ce
w

Incubation time(hrs)
Fig. 5-9. Time dependent phagocytic activity stimulated by EA extract of wheat

4) Column chromatographyo] 2|3 W =7 549 24

He

7F) &89 F&E9 fractionation
EA F&29 HAAHL& TLCH2Z 34949 2 A3} Fig. 5-10914 2 2o] ASW
EA

FEEAM F 57 AEQ bandE FoZ FAY F gArt.
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@7 12U FA 2580 A4 BAAE 43§ B0 & Ao BRY
YoDz EA 23EZ 28 7 fractiond &4 Telstel AR ARSAD,
S EA U 2E80] Aol ATSEA Ao e gE R FANA I
3, WA 0% 437 AUEG) P A3E YRR HYTh 2 A3 Fig. 5119
A M e} zo] mEUel 43E 48 BA) Y W Ao dehdw,
p2we) AAZolY ASWS] 43 2 WWEe A%s YA WRToIY ethanol
W2 NaE H4E BHE ZE A2 A

ool EA 2222 AHE A7 o 5719 band® BAY + AT, TELY
EA 2229 420 44§ B4 /1Y Zade R YFHAG. BN 1@
' A4g 4 2 - AAHAG,

mlo

o

o] EA 32589 AFolM 434 848 R

nE2Ye] EA 222 column chromatography #9& ©l-&3td A=,
I A Fig. 5-12014 2E uiel o] Zze 2y 2F FHANoY UFl
Ba 2Z5%E 3709 band: T Fol UF Hz A 2est oley A 34

e 2 Uyol(A: Hx By $2E, B: FHA 2y F2E, C: UTd 29
Z2z5% 37) bandel EFE) HAAES] ARG 48 FJ3 RuA AT 2
@o2 19 ~39(fraction A), 4¥ ~7H(fraction B), 8¥ ~17H(fraction C)2 ZA
Yol 523 & 229 ethanolol &3AAAM A28 848 FHSFAT

old fraction A, B, C 28 %2E9 482 Table 5-14% #°] fration A9

o

Zgo] 085g2 7}& B3, fration BE 0.088g2 fraction A9 % 10% B=<1™

fraction C= 0.05g2 7}3 3kch.
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OO wW>»

Fig. 5-10. Thin layer chromatography pattern of EA extracts of wheats

1. Gobun wheat 2. ASW
3
2.5
3
o 2 '
o
o
=
o
5 1.5
<
=
S~
@ 1
o
>
0.5
0 |
" Control "EtOH Gobun—S Gobun—P ASW-S ASW-P

Fig. 5-11. Phagocytic activity stimu’l_ated by either supernatant(S) or precipitate |

(P) of wheat EA extracts
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L

171615141312 11 10 9 8 7 6 5 4 3 2 1
Fraction No.
Fig. 5-12. Fraction pattern of wheat EA extract from Gobun wheat by column

chromatography

Table 5-14. The yield of fractions seperated from EA of Gobun wheat

Kinds of fractions Yield from Gobun wheat(g),
Fraction A : 0.8506
Fractio;'l B 0.0882
Fraction C 0.05641

W) Fractiond B 374 84 2A(J774 cell line)

dolA ¥V EA %8S AASA fraction A, B, C Al 79 22 528
S AU "GFA olg B FEEY AR dF AFE BHE FAA
9 37 85%& #¥USHAD Fraction A, B, Coll g Azg B4 24

)

2
Fig. 5-13% 2t} Fraction A% Co WAAE 2zg& AP gzFold

k)
rir

ethanol # 7} (positive control) Bthe Rk, =7t F/HEFE A& Fass
202 vehgth 2@y fraction BS 44§ ¥H& gETolut ethanol B7HE)
M BT, 0@ FEWD BN B A% Wi Wl 228 F2 9L
W 7% A%E BHol B¢ RO Uehgth Bebd fraction B/ BRES 84
2 7l 2YQe ¢ 4 A

ARdoz B A7) 4902 $aUY 1PUo) JAAE ARE VAo =
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€ £30°] EA FEE9 fraction Bol &A= A& Felsdaen, o] 4&2& £
# - A A }95111}
25
~- Controt
=] ! .
! a-FAextact | /\”
o |- —Fraciona . X
. —xFhactinB
® R ics
o
3
P F N e S ———
a
[
:2‘3
P \x~\ /(
w
3
0.5 g_.
L

1 S 10 k) 90

Ooncentration(mg of wheat flour)

Fig. 5-13. Phagocytic activities of each fraction in EA extract of Gobun wheat

U, $289 EA 3289 U953 71A w9

1) Mxe #4d dfgde ¥ &4

A E 2age] SPBA st FrtEE 71AE Lotr ] sty Azg
of 23 ZA4¢ G dAAE 22 DI e A EHNAG gHAZ
A28 actin®] Aol Ta3t= Aol ¢ A 3, actin® polymerizations
A#M ke cytocalasing th A Eo] Aejatd HzEo] A Hisdhes RS BF
g 4 Qo @A acting] AiEde MG LA de AELA-GTP 2%
gl g Eo] o o M E9 ’—“Pi}%ﬂ Z7bol BdstexE ’é}lﬂiﬁkﬂ
A2z GTP-A% dZE2 8480 =Y GTP7F 2¥ 5o %oz oFste A
of dajA glemg AAZ AHEA GTPase? RhoA, Cdcd2, Racls 9 AXERO=
9] o]Fo] fado] st Aol7t YeAE #FPS 2 A, Fig. 5-1404
HE uiet Zo] RhoAd] A¢ $dd nEL 9std HEH] Jd RhoAr}
Fo2 o olFdE RS E F AU o= dAARZAN $2Ld T 4L
8 Z7}7} RhoAd) 01%3} VA deezt AIY, £ Cded2d] Z5E dAA

O:
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¥7F 1x10° cells/mt T AR @ &9 9 JHA 822 243 o B84
1 ¥ PBSE 39 AojFok. M EE 50x8 dissociation buffer(50mM Hepes, 1mM
DTT, 05uM MgCl,, 2ug/mf aprotinin, 2ug/m¢ leupeptin, pH 74% 3458 %
sonicatorZ A X & ¢H3}°4 100,000gN A 308 B¢k 29 ‘%3]3}04 T2 A E(P)
3 AHAS)E AL }a SDS-PAGE$} western blotg 3t Cdc429] =i} A
sdo] BXE dolugity 1 A Fig. 5-150)A BE upel Zo] 1EUL A

o

F AF A AEW Cded2e] BE7F ASWo) H]3] 2ozt Y& RS AFeHET
ASWE dAAZ A W= Cdede?t Ho2 o @ol olgsged Wt
o $@H EUEL YA W Cded27lt AEE2 o 2ol o Fsixch =
A AT Cded2e] REI "o AR st Xoj7t e Ao WAAE
of Azgo] ol e A 19F #Ae) Yrin AdEd FHAZ gaNgx
o &gl BAd dAA 1= protein kinase C(PKC)9] ©]5& AH BT}
PKCE 2485y o2 olFstd AE&gnte 2ol & 234 Ao wahA $7
ol o diHAEe AzEo FE PKCY olsd BAJEAE ZASHA
PKC+ 98 isoenzymeo] ¥¢#A Jouv £ PKC-e, -8, -y FAE 71Xz
a ol & EA% AF, PKC-a, -7 & & BEHA FRoy PKC-F= FZe

dstel MEDY PKC-B7t AERoz oFa #2Y & AATH(Fig.

rir
o
tifo

5-16).

ool ZAoA FH_’—“?H]EQ] Aztgol A" dstoq FrtHe 71Ad=
RhoA, Cdc42“§-l PKC o] #A3ddeE RS ¢ F ANtk 2L AEF 2
284S FUA7IE Aol oy HET A F8Aof B3l FLA Az}

RhoAY PKCE 738t actin filamentS Zd3la]g 9 AR}
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A B C B
Fig. 5-14. Transl()cation;of Rho A
A : Control(without any stimulus), B : LPS, C : ASW, D : Gobun wheat

1S 1P 2P

Fig. 5-15. Translocation of CDC-42

1:Control(without any stimulus), 2:Gobun wheat, 3:ASW, S'Supernatant,
P : Precipitate

3P

— ‘Membrane pellet
cyosot [N

A B
Fig. 5-16. Translocation of PKC- 8
A : Control(without any stimulus), B : Gobun wheat
2) ZEY Ao ¢ HAALH. G W3

2EY Ao o gz gHde] HgE FA
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AGsge o wuAe o] ZzHPAT 29 23 o
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of 7%o) Wdts A FAlEh
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Control Gobun wheat

Fig. 5-17. 2D-Gel electrophoresis of macrophage after injecting EA extract of
Gobun

. FEAYS 53 99 37 7154 g9

1) Rat 27 tgiAAE9 Azs g4 =4

S 1RYF £4EA ASWE HHAANZ rat HFZAEE £33t in vivo
A W &2 g FAL AWE AN Fig. 5-18% 2o nRUI ASW
2 HAY ratl N 2@ BT Aze BHL 2T gz by e A
22 Jelgouy, ASW BoE IEYL H4ANS W 43§ o] Y 5o
E AL AAW AP BAF & AU

AFRHor Yo AFg AL in vitrodA B olyd in vivodlAE
2T YR FoE AL A Fd BAsAD '

4

3.5

w

g
»
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n
L

i
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T
i

Cortrol ASW Gobun

Fig. 5-18. Phagocytic activities of rat peritoneal cell fed Gobun wheat and ASW
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g 9934 V154 fraction? 7HFHEA 79

1) 3ol Ao 7t3 44 51

7h) »oli}f&a 33

AzY AAF P Brix € pH &3 23, Table 5-15614 BE uls} 2o
479¢ 608 A E FEE 100102, 3649 215 AT FEE 112 Jebgoh E§
7+ AE9 pHE 480~492 W2 4799 pH7t %3 &4 vebgrh

Table 5-15. The Brix and pH of Woorimill beverages

Experimental

479 608 364 215
beverage
Brix 10 10 11 11
pH 492 491 4.80 481
) % AA

Agd AAFE o VA W7k BHE Table 5-16% 2h A4zol W@
PrtolM AEWNE 3647 3402 thE AFol uls) o} ERkIT, 6087 215
26802 WA YEhgth =3 g7, o, AAHA HEEe) e FrielA 479 A
Fol 7% & A4E Ao} 47k AEF Y 948 AFo= ¥AHA.

Table 5-16. Sensory evaluation of Woorimill beverages

Experimental

_ 479 608 364 215
beverage :
Color 26+0.7° 34+0.8° 26+05°
32+06"?
Flavor 37£0.8° 25%+05° 29+05 29+0.8°
Taste 35+0.8° 31+1.1* 3.0£0.8" 26+09*
Acceptability 3705 34109 29%0.7% 25%0.7°

Y Mean£S.D.(n=10)
? Values in the same column with different superscript letters are significantly
different from others at p<0.05 level

2 d7A ALY BY s)5 20 $4E $UY £92dW, SaY 97|

£ $aY 29A%Me 9% e Fig. 5-199 2k
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Fig. 5-19. Photograph of Woorimill breads
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7b. =gl vsteq FAde EAFESEAA < 2uolA 58] ¥-& phagocytic
activity 7} &&= 1.

v A FdAe 129 EAFEEANA 71 &2 phagocytic activity 7} ¢
A=A

t}. phagocytic activity® EIE Smgel YoM EAFZ 20| J774 AE 9} 24]
k] W AIZES HR WA T

2 nPYe EAFEEAMNE HAE 5o Edo] BFHYLH 53 b, ¢ d

of, FAFA Ao BEN] o]AEd] t)d phagocytic activityZ} 713 E
ATh.
vl 9leo] A3 WY EAo] 79, & phagocytic activity7h =& $gE 9=

S8 2 wol AwHun
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