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SUMMARY

I. Title
Studies on the Development of Fiber-Enriched Flour Fractions and New

Food Products by Utilizing Domestic Barley

II. Objective and Significance

Despite potentially high productivity, the production of barley has
decreased drastically mainly due to its reduced consumption. However, 8
~glucans as constituents of dietary fiber have been implicated as a
component, possibly responsible for the hypocholesterolemic effect of
barley.

Because of the beneficial effect of barley in human diets, interest has
been stimulated in developing new types of convenience foods based on
the results of the nutritional and functional studies on barley.

The objectives of this project were to develop A -glucan enriched
fractions from barley, utilizing as fiber-enriched foods, or as a food
additive and to develop new types of convenience foods(parched barley
powder, barley noodles, fiber-enriched barley beverages)

Developing new types of health food with nutritionally positive function
using barley may increase international competibility for barley products,

thus leading to stable production of domestic barley crop.



II1I. Scope

1. Physicochemical characteristics of barley varieties prepared with different
grinders were investigated. Those included proximate composition, particle
size distribution, color, water absorption index(WAI), water solubility
index(WSI), surface appearance, damaged starch, and pasting
characteristics.

2. Milling technologies including pearling, milling, and sieving procedures
were newly developed by which the A-glucan content of barley flour
fractions was increased approximately 2-4 folds.

3. Various processing technologies for making parched barley powder were
investigated to improve the overall quality characteristics; pretreatments
prior to roasting, various roasting conditions, improved methodology for
good dispersibility, introduction of extrusion in addition to conventional

processing, etc.

IV. Major results and Recommendation

1. Development of milling technology for barley

During the pearling process of barley, protein, lipid, ash, and IDF
contents were decreased, while SDF and A-glucan contents were
increased slightly.

Depending on milling methods and types of grinder used, there were



differences in particle size distribution of barley flour. Flour particle size
was smaller in the following order of Ball mill, Pin mill, Cyclone sample
mill and Jet mill. Particle size of whole barley flour was coarser than that
of pearled barley flour.

As a result of color and color difference meter readings, L value of
pearled barley flour was highér than that of whole barley flour, while a
and b values were lower. This indicated that the pearling process
eliminated yellow-reddish pigments(carotenoid, xanthophylls, anthocyanins)
present in barley bran layers.

Color(brightness) of balry flour was closely related with the particle size of
barley flour.

Since grinding pearled barley produced finer particle size in flour, pearled
barley flour had slightly higher damaged starch compared to whole barley
flour.

Damaged starch(%) in peared barley flour was the highest in Jet mill
among flours prepared with different grinders. Flours prepared with
Cyclone mill and Pin mill had reasonable amount of damaged starch.
Flour produced by Fitz mill showed the lowest amount of damaged starch.

Scanning electron microscopy(SEM) was performed on barley flours, and
the SEM of the flour samples demonstrated different sizes and shapes of
particles consisting of starch granules, protein, and cell wall materials.

Damaged starch tended to affect water absorption index(WAI) and water
solubility index(WSI). Water absoption index and water solubility index
had a tendency to increase with increasd damaged starch present in flours.



Pasting characteristics of barley flours were determined using
Amylograph. Pasting viscosity was relatively high in Pin-milled and
Cyclone-milled flours. Viscosity was lowest in coarsely ground flour by

Fitz mill

2. Development of fiber-enriched barley flour

There were varietal differences in B -glucan content. Hull-less barley
samples had higher AB-glucan content than hulled barleys. Waxy
hull-less(Suweon 291) was found to have higher B -glucan content than
non-waxy hull-less barley(Mudeung). Changes in B -glucan content
during pearling process were investigated. B -Glucan contents increased
considerably upto 90% pearling yield for hull-less barleys and upto 85%
for hulled barleys and thereafter they remained relatively unchanged.

Barley samples were milled using Buhler testing mill to produce bran,
short, break flour and reduction flour. B-Glucan content was higher in
the bran and short fractions and further concentration of B -glucan could
be made by successive sieving of the bran and short fractions. In the
meanwhile, B -glucan enriched fractions could be produced by grinding,
sieving and fractionating the pearled barley which was previously prepared

as the highest - 8 -glucan content.



3. Quality improvement of parched barley powder

Optimum roasting conditions were evaluated by testing different roasting
temperatures and times. 200C was found to be the optimum temperature
and the roasting time was 10 min, based on the results of the sensory
characteristics such as color, flavor and taste. Pretreatment of
tempering(addition of water) before foasﬁng did not affect much.

Commercially available parched barley powder samples were collected
and the dispersibility of the samples were tested. The particle size of
parched barley powder appeared to be the major faétor. affecting
dispersibility. Fine particles less than 200 mesh included in the parched
barley powder seemed to lower the dispersibilty of the samples.
Dispersibility of parched barley powder in water was decreased with
decreased particle size, and the particle size between 100 mesh and 140
mesh showed the best performance in terms of dispersibility.

Extrusion processing was introduced to simplify the conventional
processing and/or to increase the dispersibility. However extrusion
processing was not very effective on improving the dispersibility of
parched barley powder. Fine particles less than 200 mesh were granulated
to enhance dispersibility.

Changes in quality during storage were tested at 5C, 35C and 60°C.
Quality characteristics were evaluated organoleptically, and decreased very

slowly.
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Pin mill(140 mesh)2 HZFEH3to n]A7t5& =AU R vjartee
AxEPS 3F 29 29%=H ot
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Z¥4 (Roller mill)
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£4 (Pin mill, 140 mesh)
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U =i ¥
PIATHRS YJEEEE RYJLR o3ty AN r)&d e o

2} 40-200 mesh screen& AH8-3le] Ro-Tap Testing Shaker(Tyler AD=Z 20
£3 shaking3 ¥ ANE FH3te 289 FJu)2 Yehi Qo).

=%k

PIA7LEE 2000149 ME FH3E nMEL) ) ATy
HI 2 25%¥71stn & TP g A=A 15%HE & £E= 6-16°
Bx & F23&NE spray2 FAMAIS ERVloM Lo HAANA 7
B33t 50TAA A=A

2. &Y

AR A 2] BRE GENET RO 578 23 A8 wges
Y& E A=tgen o ALEE 4F Y2 (F)FHAYANN A=
#5UE4Y7I(FESTINA FX 400§ AMS3%ch. o ¢aAgr)e Qe
F 237 Al 4 mmo|H, 2379 A AALEE 430 pmolT, 23
5ol A3 Ad HEYFL 150 barold, A2 A HELLTE 200CH
o Y4BT o 3B0g/ELE YA FYHAT, ¢EAHYRAL 23F54E
250 om, 7€ 17%, YEAHYLE 150T2 2P

DL DT BRERYE
NE £Y 5z & 40 mle] 8¢ ¥I stirrer2 3023 AL F(200 rpm) 30
W42 sl FUY nYE TAL 2Hsd %2 EASYh



v}, @A

UlAZEE AR BEHAE #5844 8 - 11W28 A7, HFE AW,
gt 3 FRHrEE9 §Fd dste 5T AP ANEE W2TF2 53 v
aYges AASNAT. Byt A FHA HYrie i B HARRIE 23 o
EE NEE ARSI sHen & A9 A @53 EE § 19
Fige

1. BFFAE

Oe 7 sample& EFS vmalel 7 §Ro) tstel ofz) J1Fo we
S ELIERRES |
53 : 2Psh 2 43 Y23 A 2,
33 : 279 g2 ol Uk, 29 : YRFET Ymo,
17 : 2FHG e

85\ Al& No 265 197
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H3Z &z o oFE

A1d B AR 9 A& FH€

BT HREL EPAZ A EPA/ISY dee JF 4F9 2F
tho] WY BAL 21 Uk 24T TAEALY ARY L BolFe =7
o2 B4 298 IAE 44 AEAHAY & UA s w2 A 249
2AL QASA e 2ok F AW J=A A2 s A, RS ¥
287 98t BaP JEAA ol2A e A, EXE 44 fI=F = A,
Az 438 44 FES e A o

2He 42 AG32 oA HEYT £33 Yol o3 olfAAH 7}
2 ZFgwoz B0l olUn olF oY 714 249 2He2 o]Fo
AA Y Aoz 2479 AUAEEL B3] Ro} 1%= o)A &
e Aoz g A Utk E4yid o 25D EAYAE 9o A
A YAAE #2 QAA %ok F YA 2] B 2 ol YA FEY
EQSE £¥7 UA "ok B 9 ollz} R T JFHY FFAE °]
2 B4sta 232 s =R QR 2vld gl drtA &8 H S0l
gt A "t

Z2ta pEzA Al 227 43 O8] e R YA, 2B
HAL ZEZESA gy YEA @ AL BAE AFSE o] v
Adoln YALEME 1004 EE 104& BAR 319 2 2ot 2 F& YA
2 AL £ EAZ AFHE o F EAE A AL AUEzE o
Foz HA HH AT dn AAsg} Zo] 32T &Y sl Rl



FdE7|E e BFE AFE Uit

ENYAEL YAA ] Feld £8 RAPo| AAA =Hu maky nHF
7t&7F 8 & BHLFEA gAY AU, SoRAHE €48 ¢
otk E3¥g Jehle FAe JdAE 304 RIoM FHAN n22E &
A= olg FYUAFE ol st H7IA YA FEdt= FA¥H} FYol
A E st "ok wetd o] JAAE ZAAR o 2 ol FEH Ay
F WA =3 3 olFdAMe ERFAust Fo| i o] dRAHE JIAz
Ao B AAR e Aol FelFolth wekM HFHo=2 30504 ¥
& AAZ 59 2 o3 Uit 2 olste YR E AT & Aolt
QA "ok ¥ gk olyet £t JWEHE 1A FAAFRIL WIrE Fy
83, Bl AN S A HEg3] AFHT A YL 4 & 1
Mol 73, § AR TV Baso] g FHFRE JehiA Rl
etk E3 BEYASES AENAF JAH £4¢ 3 5B
48 L AREL &3S EA g& AEETIE 47 7HA] oM gE 5
A€ AR AR AfdE EFSFY, SAVLE 24, w2y, 3] A
A A7 R AT SAAEY Fo| o8 L B @ ese®

8 ARYAY =20 2 wifRy 99Ed §Fe gayrE ARENAE
7b @A =3 A£QHe ddR Bk AEA &4 A don? wiay
o] @i AYFo]l & 5 ALA AEUANEE B3 el gt &dx
7t AA He Ao g8A AP duwryog &4 WA gL ARER
E 2ARS AAY F2AF) o Wso] BgonP o5 FEAHAEL
FRAYF olP2 oAyt $MF o $2MEE W ARA AL WY B
YAEYL AREAE Alolg £272%9] HAE 2Ysld o AF Fa 3
|=2AIFY F7He #A Bol U ARYRe] HAL ARONA &3

rer

-



Be ARe WidA Badd 2718 vehiA €02 £ B AL

d WSS RS Yael 23S BAY F £F F05D o5 Yia
289 THAEF HE 2 UL YT AAMeE E W) gloy AR
T4 49 FL Frhee Aoz 1P gl B3 ARA EIAY &4
o S8 Wil SSE FREATY Ad gRBE PR FYIRE o
WeHYel sk nEAEAYe] YA UG?

HElE 4 U3 UE IR IS 4802 ASY RS I, 31,

FE2E 9328 Y4HT Yk 228 =AHS Ve, 2735 9%
2o EANE ETHT A4 9% AR 2ARE P2AA AFE ¥
4 gt HaE B3 754 AolMAY S-glcand Bl Eot ARAE
o & 2424 A gon g B o83 SBAEY YHE
kst @ Badel Utk mWekd B AgAME  HANBAEAD, A,
AR, 244F5)e) 4R HANEE AZY o ATPY L AR
257 HERY A5 93E v1Y 4 U& AoE Busl Yuas
ARE)S BARY APPHol HeslTe YNHR USEE M%, e
AT, $EEFFAS, FELYEANS, FUFZ D BRE4T) B /)2
A ARE £33 o5 ARE VI LA}FAEY FAAMY LAz
g +u954ac



1. 289 AP Jleig

7h. gurAgdR

A 7)1 E AHEE =33 A9 (pearled barley) 9 (whole barley)oll ®]
3 @, A, AL, B4 EF ¥l FasHey 844014 F,
B-glucan®] @$HFL 43t F7HIAHE 2).

%2 99, Ad, 9o oty YRy

(29 %)

g 5 4 9 A o %
Moisture 8.7 8.6 15.8
Protein 12.8 10.8 17.3
Fat 2.2 0.6 6.7
Ash 1.8 0.8 4.8
SDF 4.8 5.6 6.4
IDF 11.1 4.2 35.3
TDF 15.9 9.8 41.7

B-Glucan 5.4 5.5 3.4




2 AR AE 32

249 FEAE o371A 2719 A7 AREHA JQeoz AA FAYA
9 AVE YEE E(size distribution)2A EASH AL FH5 L AW

Holl aet YR €A Ao

FEZAE o83t WY YALIE E 39 go| AR FHo uia}
Ba7te QIR 27] LEM 2o|& vEhl Jet milld) YA=ZIN7} 7HF 7
e 2 thge2 Pin mill# Cyclone sample mille] YA 717F ZAgka
Ball millel 9§ Ra7l57 713 & ez Jekt. =3 49¢ AR
o A2 RIAZMFE FAUL ARE RAZRET JRAI 2A VNG

(& 4).

R 3 ALV F/E BT JEER

(291 : FF %)
A9 Z7)(w4)

A £ 7

+40 +60 +100 +140 +200 +325 -325
Fitz mill 12.5 29.7 10.6 5.0 3.3 19.8 17.3
Pin mill 0.4 1.1 7.8 9.1 6.1 35.6 30.6
Cyclone mill 0.7 7.4 11.8 8.2 5.9 39.3 23.9
Ball mill 23.2 17.2 5.44 3.9 2.4 11.4 35.4
Roller mill - 0.5 25.7 14.7 6.6 23.4 23.5
Jet mill - - 0.2 0.4 15.0 28.3 50.0

* A 2F 3087 Al A(sieving)



E 4 99 2 AYriF A=)

4 9 3 9
Y A2 71 (mesh)
+40 0.4 0.5
-40, +100 57.1 226
-100, +140 378 245
-140, +200 2.8 48.1
-200 - 19

* Pin mill2 A2F 1087 A3

PEREE SAWP o3 Xol& vehd & e A3y EFAY
2 oYARE FEY YRR EE Ao AHEEO g3 FH2dE AVA
24, 71980l MEso ALEHn JoP. FEAYPLS BUsT @A
o £3¥ + U= FHel U2U YA FAAY FHE FokM AE FH
32 ¢ B¢/ @Al ©l21 ¥ sieve blindinge YAE 2719 HEjo
4eg Wtk oM Al A(sieving)dl 23 JAIIIE AAY JAEER
ot ZA Jdehd £ At = A(sieve)E A3 HFY FL AL B
AstH a3 gl £EFF, ALY EA oAF, IASEE, dAEHY AR
Ao 9P FeI? Wiy 3¢ dFWTE AAYWIRERD AR
JAEAE 7HN 22 FAWFRT ¥ ARFEFA $AY.

B YAt iR 38-44¢ WA Jed Rrtees WREG F24



AE0] AUAeE e Ao HUs bran flour (Brewer's grain®l ¢
ALE WUE 1254004 (BF YAIAE 2504) AT EY T 2
715 BE gRA7E 0p Aok BRa¥E b o

BslRe QAIIE J5d S4d Fo 9Ue uA AU, FEFS
4, ARENE, WEe] B4E0| WYY pasting 4, AW, AVEHE 7}
FA40] 2 9Pe va Aoz WRATh B3 FE YAEo] ofnp My
e 429 F4o GE J5A SYo 9GE DAY ol YAEY E
WA 37 4EY ol F U WAT AZA ARG 2F L A
2ol gek A2 BAAA HH QAT de zHE, AW, £
254Y, AEEAE, WS BYTo| B oldP SHEL pasting 4
A, ARE, AW, ARSYS AT T 9FE A= AoE By
1k,

th Ax

Color and color difference meter2 ME& F3E 2y AWt 49
7hEel w3 Lgte]l EoF WA Jeigten dwo] Fud] v3 o|FE AL
1329 Z3ol melanin AlFY Y42 & XH3}7] W™ =3 (pearling)ell <
3 3ol AAES oF& g AAdY.

Q92 +a value S +b value® JEIHoH HIle F3(HF, 3E3) F
& JehliE 44 E(carotenoids, xanthophylls, anthocyanins)e] &3l
Ao g d3A Jon TAF olE YA AMAFo| AAH HWL a % b
grol VA JEti(E 5). BEF4HE& BF anthocyaninsE X3t )]
gd] 4G wu FEZ0 AL Ui SPen®S® dn 3y



Aa( +b value)& ERE FFE A9 (pearling)ol o3 AAH F2=M

olg| ¥ MAEL AAY} £

E S5 4499 2 A3 93 M=

¢ £ a4 o 3 = 9 7
L(4¢] &) 83.7 90.0 69.0
a(d 4 =) 1.11 0.61 253
b(&F A &) 10.2 : 7.29 14.7

L(100 white, O black); a(+ red, - green); b(+ yellow, - blue)

AR79 FHE2 U5 RUIREY AxE YAV Ze Hestsd

F& Aol A vehdes AEE EAd (& 6) AV 2 FAE B

AZYT. WS AT A #rARel YA nAstd Aol w9 g

718 JEde Late 7182 a(FNE) & (B E)eS Fastd 4rrs

o = WHF BA} Uk BnPF u Qi



E 6 ALV FHE RertRg A

A =
A £ 7
L a b
Fitz 88.7 0.92 7.63
Pin 90.4 1.24 6.64
Cyclone 89.2 1.00 6.57
Roller 90.1 0.75 7.03
Ball 90.6 0.54 6.40
Jet 918 0.65 5.50
g &4AE

Bt JAAI7 FE4E AREYEI & AL UEHHAD &
7. EFT E 49 veh} gIRe] A4HE ARs Az RANFEE HYE
AEF BeleEg R & Reg JEyth

Jet millel 2] zvlA] £48 Ertfc AELEEATI de EoH151%)
e AE7)el 93 BEstEe) 71 S & AelE & A2z AR
ok A9 AEA Jet mille AEEATI} w9 Fol HPEA £ Aoz
a4 A, Roller millel o3 AL BrtFe] &4AE & 5562
Jet mill& ALY }& millh} =94} o] Roller mille] 93] Balsb 7R
I e AL ol9e gE 4R/ EFEC] FAHEE AASH FUFe
&4E AR Yol oWl HEQA Aez #YEHUYG.  Cyclone milld}
Pin-mille] &3] Axd Rertse &FAE Fo] 53%9 49%=2 HFeA



° 1 Fitz-mill& 7 A veldth. 583 7Htempering) A 2] 314 Ball mill
of o3 AEI A ALESAEI} 38%2 vlnFH A et ZAEA
SAAE L ANAR w3 2P ARSAHE e BAFHY Agxre
E4AEY F& A 22 F4AEC] Y FFNY A € ujLd
oA AAMel aFEn Yok

ARJYAEL ARLARZF 714 48 A Hao &48 32 ARL &
A& A gL AEFYe qrtA HolA & SAE 7
mal Ba7bFe] AR 1T EEE BASor ¥ ¥avt qlg Aoz AR
t}.

R 7. ALY 574 RErtee] ALEAE, FEEFASF € FESIAEASF

A7) | ALEAE(%) TREFAST FESA=AS
Fitz 35 202.2 5.32

Pin 49 209.3 6.42
Cyclone 53 204.1 6.09
Roller 55 191.5 5.33

Ball 38 211.7 492

Jet 15.1 274.4 10.13
of, AR

Ha7t2e EHTzE 1Y 37 Zon AR, wHllAd A¥H BEAZO
2 A" XY gy 2 A0S BEY 4 At R/ matixE F
A NEY EAET I} AEYAE=R BAHAUG



|

15Es<u X1.B60 as
i

PBrm B29R207

Iy 3 ALY FHE RYJMFY EHFE
A, Jet; B, Cyclone; C, Roller; D, Ball; E, Pin; F, Fitz



AL YAET n3rlA2 £ lenticular granules ¢+ ZH& spherical
granules2 TASYEH® AL Ao glol 2AAo] 10-15.2 2 YA
% 2-5p 2 FH2YAE TEFITT. Fo" gHa ALY RS 13-20¢ F
o JA7E AA Y oF 70%E AAst U BRIAAEL 5 FEY FL
AA7E AR AAME AAY 10% ol BH3AT o Fo glojAME
90%°14& A BH o]lF AYAEL AL £, AN L£4H7 4 A
029 A43A ik

SEM 23td Rt dFE F2 ARYASC] #EHL Axy &
5ol €59 flour matrix& EAFUT. EY7IF matrixe B7FE dz
HQJ Aoz Jeited U/FE matrixt G4d Z7)e ARYAIL 2UsHA
HEE Aoz FAHJDY A71Fd FS =S 2 AS ARYAE
gl 2 Je MEEASY A3 FAL %oz 99 glo] sl AEAR
& T3] oY YA} vlAEtq Fd gt o)F EAE QA nAE
A AEYAS BEdo] Lolait?

vt FEFFAT R FESHEAF

FE B (S (WHC), ¢Zaa+E 2/ (AWRC), ¥ 2% (water binding), &
¥ & (water absorption), ¥ X5 (water holding ability) & A2 1)
<8 guz ArgEg®
AAEL FEY FEFF FAF 9L P, RYstee &4
TFEEFTFAFWAD, FEEIEAFWSD, FEEFH(WRC) ¥ €z
FEEFYAWRC)A %L vA= ALz Yesd (R 7, 8). FEFFA
4 Roller milldll 23 ALE R7IFAM 714 @Etem o]= Brabender
roll millel &}3 Be7tee] dR/R4LEZAE 53] Ff-glucano] F3HF AAHU

b

flo

=]
s

A

_.44._



7] HEQY Rez #wEEHUY HYg vjAE dFHFEIQY B-glucan 9]
WHC ¢+ AWRC® o] 9% uAtz ¢34 . Roll mill °199] B
7HRdME ALERAET E4548 FFHe 89 4L F7sH Hed A
EEAET M8 L Jet milldlA 7MY =& WAIGE Jeidt 283
A4 9A] Ball mill# Roll milll A W¥gten Jet milllA 7} ot &
S EAFE AEECHE F7HESE Frk8ie 4%E Jeldd. WSIe
AREAT7E 7 =2 Jet milldlA 73 #A vEldt  Jet mille ¢ F
FAF7t 71} 2% FELAEAF QA 2ol E4E AEY 9FL AF
o7 ¥t}
FEFTENLE FE ALY F3Y LA LAY FEEFFZ I
& AL A¥Yo] 4HAY. =I EL F5Y S AAEY FyAHL
o 10% F713 vt ERAEL 50% FE Ut ol &MY B
¥ EL Fdhrl ELR AZdY

¥ 8& AWRCY FHFE |43 WRCY ZFgo|y F wy BT ¥|xd
ZA%elden AWRCZE WRCET %3t A JEikth 4@ ERY
(AWRC)S 98 A2 9& WiTe FEEFIEAHELE SAH3IH8 AHSH
2 & Wie = distilled water retention capacity(FE2E548)% 2Z3 A
o] glen ABA WFo £EFFEY YHPS FAE JHA1 QY.

Y R st e ALY B/ WHC Bod A9ngrge WHCI &
tom? =g FYHstF] AWRCE 99 AZMERT £ Yelsto)



E 8 A&7l F74d Ee7tF9 AWRC ¥ WRC

A7) Water retention capacity
Alkaline water Distilled water
Fitz 199.5 1824
Pin 220.3 203.3
Cyclone 205.6 193.3
Roller 1875 174.0
Ball 196.3 189.1
Jet 309.8 269.2

AR 2544 283 F5€ Sk wet BEHo micellee] B3 E

ok
to K

33E. ® 9= ALY FREz Azxd RAVMRY 323 5
amylograph& AHE-3l] 33 Aot}



¥ 9 ALV F754E RertFe oldzad = o3 F2E &4

saAeE 1 0=
A £ 7 (t) 96T
208 33 50C ¥z

Fitz 68 108 308 525
Pin 61 288 473 765
Cyclone 61 270 433 735
Roller 65 183 398 595
Ball 65 170 - . 450 685
Jet 60 223 353 580

67}A Bertee] IHNALEE 60-68CE 8T ol& JehNiT
Fitz mill®] Z$ Z3/|A2=7F 68CT2 71 ¥k Ball mill, Roller mill 65
T, Pin mill, Cyclone mill 61T, Jet mille] 60CE o}A ulM3lA £4%
RtRe 43 3371 AFEHT AAA 248 BAUtREE 337 A A
AlEe A%E E4FAT. Ball mill& Fitz mill2t Y7t 2 X9 27|35
}exrt FeRL FE Y Htempering) EFY Aoz ARG ol &V}
F9 ARt nAMEe el ael A2 PEel A doluA FTMALE
7t RelAA goie 359 AR fAEidg. 2o E Rastsy ¢
A7 ZAE&4E 283 &4 AR dol BE4F WA Y A% v
Ebd ot



8% slurriesoll Al A AA ALY Re7tE(Fitz mil)= vlAsHA ALY KBa
74%(Pin mill, Cyclone mil)l ¥3} £& LN 27)1WES 458 BAF
Aow FAPF Fe F2EY 50TE Y4 FoE X AZeE U}
23 0=

B2|7}1%9] pasting viscositys A7} € Fitz mille) 713 29tem Pin
mill#} Cyclone milldl A A Jelgtt. a2y olF niMsi 249 Jet
mille 337} B AYPE WA FE 5L IA gol AU ARe &
e F=E dol=ge Aoz ALEHAG.  Roller(Brabender) millol 2] 3
H7teE JdA272 BE qAHE SR $X71 dgton o= ¥ia
o ol oy WY Ao2 VHYSH e setback@HE LIeC
E# Ball millel 93 HYrlFe Y= 2A % &3 7Htempering)il
A% adz IxI}t ok Aoz AREHUD

Bertee 33gge B9 FHo g solg dehdd? maaz
9 AL EE UAZ ZEYst 53T, ARYE 57C, 22 TRPEL
EE FEYe 59T, 2ReYe 626C Actx Bud vl k. Buhler test
mill] 98t ALY YRR RYTE £869 R 74, ZREANRE ¢ Z
61%6)¢] amylogram& ¥ E ZAr Avtzez AwyYrE>FRstE>Ar}
F £ AYE BEUdx 8o, g3 o5 FerE 73-757C, 13y
E2EE 85-88TC9 HHeln, gHIAENM 4T L ¢ 4+ UAUIG®

EF 2rtFY £8E IZpiAexrl €2t 998 a S (barley meals)
9] pasting 2XE& 69Te°l2 R 7}$(flour fractions)= 64-66C, 21331 A
B a7} 2 (pearled meal fractions)= 54-57C | 9. HIYARY Fex:=
51-60C, HA7Heel FHLEE 53-86T AbolP%ttn siglch Rasls &
Y APz E YR 71F(barley meals)7t 250-295 BU, AL ® Ra7}s

_48_



(flour fractions)¥ 260-335 BU, 28] 3% B.g]7}5(pearled meal fractions)
£ 775-1060 BU 929 A7l < 460 BU it

ARATE BsS A8 ZAstE HAE HBd JME YL T
Ao g Jelgen ols {9 BT AEE BT swelling powerZ}
Aoz vy AHuWBstFe swelling power7t & AL AA#H FU.
gty B Agel A3 AYHIANFQ sweling powere UHE B
-glucandl] 93] ok7]d Aoz AEHUTG. A-Glucand EF YzHFd ¢
A7l ¥ gel 2L =& sethack viscosityd: BRAFJH., =3 g
JIPE € £ FEEFYHY LS EERYAT AR AR AR
At

2. B9 LA FFIe ML

B9 F9 HolMdH AEQY B-glucane JPW HEH & 70%E T4
3}= mixed-linked (1—3),(1—4)- 8-D-glucan2. 2 A AAWA FH2HE
€ AATIe 29E JIAT e Aoz E3A g BIE F-glucan
o] FH3&| YwtA S 2 hulled barleye 2-8%9 B-glucan §FE 7T B
o € bk 9o

W @8 IFHdA e BF ALY #std FE3 d75HA &
T AAoln. BE JIFE B4 loide $4 AWz =339 3
B BEF ALSGAY 2R == FEYE JAH L ARANACAA 7HFE



£ 57hA 2Re AR & A AR AE 89 2AY 23713
WAZEo) on FA9) F¢ A tempering ¥ mill Z3to] Ba s}

R AEA EAYeR Hujfre E4o] woolly ¥ ©l Yow K A
A 13 Fozg AP FF9 A9, tempering $F L roll setting&
E 4 At A3 A5Pe RalY tempering 2AF B9 W ARA
Zolol Tt HTEHT AREYER YR L LH5E Rud vl Yok

229 7154 Yol B-glicand 287 M E ¢4 nalE
782 Azxsjeiol din] HeE EFWUE TR YR BAY An:
102 2o 2z Fua ARRes 62 FRYY LR wE-Z =
HFL 242 39% 9 49% Fom olo) u|s) BB B-glucan FFE
¥ 291°] 7.1%, F5ERIA} 56%2 TR B} EQ ZARIYFGME
(S 21 N (FSERY)ET f-glucan FFol ERATHE 10). A
e B350 FAolMaEFol 19-4%2 #uale] FAo| NPT 18-20%
B}t Egton ol FAL sHAL e Buas}t AR v BEA Aol
4#e) gFol E3t7] W

Fl
|

f
e

r\U



¥ 10. 2 EFE A%y Y8 5A

(29):%)
2 2 g 4 » 3

g4 ¥
S5z A 3 4 291 ' %
& & 9.7 10.9 9.3 10.6
o oA 13.4 11.7 15.3 12.4
A A 2.9 3.3 3.6 2.5
3 B 2.3 2.4 2.0 2.2
e 2874 4.9 3.8 7.1 5.6
84340l 4% 17.6 14.6 9.7 14.4
7T+ 4 ol 4 # 5.9 3.9 8.1 5.9
F Hold# 23.5 18.5 17.8 20.3

229 =3 (pearling) ¥ A-glucand] ¥ WE AWE ZA= 1Y 4
o 2oh. Axle 39 =L o 0%7A f-glucan FFol F7HIN L,
FEe 86%7tA A3 FrRen § ol ERdAe 2 Aol B
olx) qsktk. &Ryt ZHelo) uwld 27 B-glucan FFo] Eot B
-glucan F5o] FAF A2 veiton 4 AR5 291)8 WA
AR (FFEEY)Y £HF B-glucan FF & 119) Yehd Uk =L
71-74%°0 A B -glucan §Fol 4o v|3f 1.1-12 i A= =A el



% B—glucan (d.b.)

7.0

6.5}

6.0

4.0

3.5

3.0

QO Hull-less barley
® Hulled bartey

b

1 1 | | |

0 2 4 6 8 10

Pearling time (min)

349 4 =358 We-S50 gFdg

12




11 . 2239 F(pering)F B -glucan ¥

Ag B -glucan &=
ERZAE)

Fsare T4 291 Fsarg T4 291

1 973 96.6 55 74
2 94.7 935 5.6 7.5
4 90.6 88.1 5.6 74
6 86.0 83.1 58 7.6
8 82.2 78.6 5.9 7.8
10 71.7 75.1 5.8 8.3
12 735 70.5 6.3 8.7
14 70.0 669 . 5.7 8.7

ZRYE B-glucan FFol ¥L £ T oly ety FHS AuzA,
gddsold, AAEA o2 Hol UE Hd8HY fKadd =3I J)E AR
3Fe] NS 88 £ U 5 EPE dE2 A9 Aol AL ut ¢l
0.5 male 7154 HoldFQ B-glucand] AF YW FFRIE A
37] 913 A "AE) o]8=Hi 9l Buhler test mill& AHE-E A E-3}
o Bgtth B Fe AL ZRE, R 2E, FReEy Fo
2 Fou, FEHAT LRSS AFA A 134 =3, 23 APy F@



A 7H3HFE AN E2 HFugo] RFEA Hol? Fug o) gaeA
o] f&3tH WE-Z2FW FFo) £& ARIYE Y8 ALY

B W3 vhAtAE $E 8 Htempering) £ wal ARFLo] 2o
& JYEig?e dRae F8 15%0A 243, ZEEE 14%00A 48411,
2rds gRgs 58 13%9A 48412 tempering M@ she Ho| s}

< ALFEE vehd & g sk 22 E tempering MR G
YE 9} 13%°l 4 24A13F tempering 3 F AEF £ ARSLL Y F
I= 8 129 2ok HE Buhler Ag4 AE7E AMESlY 23S Fa
break® 3% &(Bl, B2, B3)$} reduction® 3% % (R1, R2, R3)7} A4HE X bran
7} short7} £2]€ch. Break flour ¢} reduction flour® #3F 27159 4
L 21% AR "lS Igony 2R AEA temperinge Be|JtFe 4
o) IS FA R ALz JeENen Fus vl 44 RAHES
3l bran®] %& F7HIHC

Hae AFHo|&E s LAL AMLHE ARVE AHEE 5 deH

Bhatty®t RE7tPe] 442 T0%AEG IYGT ST, QU g
-glucan #3FE 43-113% Aqow BIFE 39-90%, 2T brandE
49-15% B-glucan®] ¥ =] branol ¢ 1.3#19] B-glucano] ¥2¥ & U
Aot =3 milld 2IFe A AAAY 9 BsleyY B brang T
Eold 4 Qg A

Knucles $7¢ B2|s} A& AL L MR8 B-glucan o] F2€ &
g AU AR 9 JNFEF 93 6-23%9 B-glucan® FH3HE barley
fractionsg& 4& + AN Y}



#12. Buhler A18& AL AT B9 ALTE
(29 : %)

AE R Y Tempering(x) Tempering(o)

(mill stream)

FEaEe 4291 FeaRe F9291

Bran 393 220 49.1 34.2
Short 395 56.7 30.4 47.2
Break flour - 6.7 6.9 76 6.7

Reduction flour 146 144 13.0 11.9

A5Pe Hat Wage € 7 FAAI] fE ALl JdYm AR
Al o]l ¢33t 9iF AE F Aoz ARt ST wWRY Ay
EA4L AR ozHE £ 50 short fractiond] GASHEH ¢ A B3
Fol ML WHE BAJ Ao ARAAF FAol =2 viF My &
Ao) AR 2RYH FeHI, o]R9) short fraction® 2 A2 wj-HHA
Edol g24W shoryb BolAA €tk RsF(flour)d B -glucan$t L
A (raw barley)el v]&] 2} WA bran® shortdME 9YRG L ¥%
2 ZASAHNE 13).

Halo HolHdfE sievingdl o8 XA 5 & Uk L, 3



e AL2YE 718 E standard sieve(20 cm-diameter, US Tyler Co.)&
A3 1217 B A A £ sk

325 mesh =3 ™ (45¢ opening)& AHE-SIR HEYAH<WOp)E AAT +
Jew Rt B ¥ FEUAEl EAEY] WEo) 325mesh =3
UL st 4ol BEFF 23 FE= 71F9 B-glucan §FL F718)
A "ot

Short$} brane2 K& Ao o 49 187 FH3c £ &
€ F UAAHE 14).

E 13. Buhler AIY 4 A2 o3 Barl2e) 289 We-220 ¥3

(29 : %)
E8(Mill stream) 2-9] 291 2=
Raw 7.1 5.6
Bran 8.0 53
Short 86 70
Break flour 3.2 30

Reduction flour 30 24




¥ 14 . 243 short®} brane Al Ao &3 Wel-2 0 TF

(%)

Aejz7] F 9 29 = 5
(mesh)

Ground shorts Ground bran Ground shorts Ground bran

325 0.8 1.0 0.9 1.1
-60 9.7 10.5 9.3 5.9
+60 11.6 11.7 10.1 7.3

A7l % teAd AA2M L-glicand FE2E &+ UM 8
—glucan®] F&38& 39 1o AAIE vk Uk 4 2919 shortE 8.6%<
B-glucang® &3t 999 7.1% B} 1219 E%2en ©] shortd £47)
(Cyclone mill, 05 mm screen)Z £8% ¥ 325 mesh2 A Aso ALAL
AAEL 60 mesh ol Fe H29 f-glucan §FE FAHT A 11.6%
2 998} 1639 F7HEAC. F5&RE 9 shorte 7.0%E §H3le ¥4
B} 1.25% F7Fet2m 325 mesh AFell 23 1.8v] ol %& & 5 3
Ak, vl FR2A FFERIYI} FA FRIQA F£4 209180 A o3
B -glucand] ¥2E7t =A Vel

3E 2RE =Y f-glucan®] 7MY =& =ANHAAN 243 § 2
313 22 P2 AFA o3 f-glucand F53I A= F 159 2
o}



AEAE AASNERZA B-glucan #Fol 25%71A F5E 2L Ao

Ao B-glucan FFET 358 AE7A F2E F A HEL ANLsA

.

£ 15. A1 A (Sieving)oll &3t B-glucan®] &3

Feare 4 291
49 5.6 7.1
ekl 6.3 8.7
> 325 mesh(45 ¢ m) 10. 156
> 325 mesh(45 4 m) 15. 22.6
>100 mesh(147 4 m) 175 24.8

A24 re mastFe] FEAMAA

F uAlFe sgee v AFSEERA WS

8
AN T3 Bolq st ¢ zleojn Hjdz BEd HInArtee @
0 pAZLEsE dA FEH olgHol gEAY dEiNE B3 ¢ 5 g
U AFHAM ZIAES 018 ‘At AYG 199 & 2058 A g o] o
24 FAE ol FAUF Eozttie oloprI7t Ao &S A ¥H 7



A7t BeE 7hEgel oddl olnl HAHI e BH FI U4 2
dgate diws] edE AYL & £ AP o § uAtEE VA, Y&
uAl, BEu)Al, ¢5olAF5e] 2 ARH HEHVH ien ZEL A
A ZAT BolA stez § FoE Aste ARA, FWUAY R ¥l ¥
3t ArldsA E=E uAAY dE4LZE AMEE & ¥ otlF FE
d B4 £EEZE HEEHA & Vet B S8 otk

A WAVIEE FZTAZAEY U AR oo dF EEFFH| Al
A(FHANE T026-199%)59 U 2 HEPSE “&, R, F54 22 I
A 2R FHE F g8z dd A3, IR, £, 459 HLE £2
33 o A7kE"e FAS 4
olg} o] BAZ}RY RS YEEAN FE2 JF{F EE FHRE AMSEL 43

Eol7] 9% A5 AN B T ol 14T P F

8 2e59 AL THEL glol V154 AL TG K& ¢
& Utk & B FH FHE o4 AU FFYoz /I A4, 44F9
olg& & EIFAFEC] AFol Bol] ABEHI genm ojE AY4FE v
t29t B FEL sule oY A4 Fede JzAe HEGE
719 AAE HAF & e dEdoes BFHAL me nirtE B
Fds g WE FASY JEAYE Aoz AAdn. a3y o]
712 geje] AF BF 2o IR FRE F 9852 ¥ 2L

o

fr

it

o] ol Eolgte FEHS 2T Ux AFHFolge A JA| LukzA 7t
FAED vpstAz AU A%, 71349 WRFH T2 AR FHAH o
gt Fa WgET YA Jte RolRz nAUtRe A48 B8] T
s AFsrloe ol gl Bk 53 A4 FS EIY 7158 A& F
of By ojyAut A Ry A9 2dEe] AF3H MY, ALE IHY



o FAFEAZID HAKA S4& AAske Aol & 5 Uk H44
E2A FHEol & 28L& A4 F F4o] opd AT LN F npE g,
o535 2 AFAHJUE 55379 FAA47 SoJA 4& Aoz s
I Utk B g olel HA Y zAAE FAAY d22A (R HFE
EYEa Atk F 4F 48R AsE F3ERT 9 5= EE AT
A A7t EFE AL ERE, s 29 E& AAsuN £8T A
& gII(BR)E TEHUeE A4S AT A PoxE 3R F@HBd A&
g1 I gg Fe SR A4E AFsia Ao AHYRS A H
B gdede g =Y Foldd 4Fez E 5 AN F B
9] Aol Aol 2980 THF VA IFFL FJe2 Y $4& 7t
2I)A Yoo Mol HEHNET EHeR FYo] d¥E FE WO
AUE TEFIFLR £ F A

olgl ol AL AFHAHcz AAE e AL BARAEY w2 o

o

@3 ojgrle AT AolH AFT o ulF] B of H4old thgs
e B4e AU gt AoE AWt 3 QS Eel YYYos 43

e SAFE 29 §77F 80 UA 4L £F HEHYES A= ¥ &
Holn] B3 vhE, U3, Bt e AFH 2 Ae

71et FAH7} FheisA) gol R8I XD dE A Tz s veld
o2 dgdd 24 e die 4F9 sz AddEn. £ % ohyzt ot
A FFY I/, FREE P 2 2US 2AE Aol 3F vEA, F
71A5ol TR 53 98F T AS EPASSHEEA HEHHEFD
AR BZEI] 42 993, e BEsAEY §577F SoUA %2
22 HAF A4z 9 v, LT IS FLAE +4
7t flo) AUeAFezME AT 2L 313 Qe A2 ARE.



A Mol olgoz AENY AFEY AHSYERAE 4, R, &
o, €5, A3F, S, FUAF VI ARE ZL2 vEE EPd= AL 7
2oz &o HAE3 1 F& 7IAEIx stn 2 gl AzALFE EFE
E 3o g A4, AZHNFY olgoz AWEHD U3 1 v & B
ANHE o]} FAIE YEZAHE ZE AFE] LUIY4, ET0734, &
By AAFe olgLg ATl HuiE: 4.

¢ ¥ A AREHI de AR AHEREEAS BE 4 dARt &
7] ZA) Aol7} gloy dRE 4, By, ¥Wo|, &7, B, F, AFTEE
FH82 33 aPdx & W, £, FF, &, 9T, SESE Jrsrx §
I lel Ay Ee HAARED AGHE AR 54L& s JeEz milvt
FU A4 BF ZI{HE FHRLZ 9 734 HolHE QU ETA W
AF9 sz Fdo

o] AP E 53] & FRAISFERA HoldRKE 53 el #f
31 JE IFHY AUREL £ FE 7ete] FATFRNA AAss o]
Bt & 49 A9z F2 F9, T, ZEFES AAT FYn|E Fstn
A A Aoz ZEF7AY AI&E AAF /R TE £43 R
€ 482z AMS3ln QA HEZ olE AHWu WitRE HoldR FE
224 FEE 4¥L FAEA RaA At

Ful AAZY B¢ TIFE EEH A1 e YoldAY AAFHL
A2 2 FASo IR AAVEe] 22 23} 1k JAY IR
o2 A € Aol 71Ay3Y.

FH9 Holdfre dExAGH A o]n] Ar]&o] Wl FAEZ HF
Z4-¢ s Zo] A 1 AR olE FHe S FUdA 2o
ol ez Fristn FEAYS Ax o s dRrEL gy
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Z7h, Wule JHASe) QAET gick 2 o]F BEAA MR AS 3
HEAQ A28, FUARS JHAAE P WA FU2HEFEE A
71 Age Qe Aoz H1¥E] ok e 4T ME EF
B EE AYEs 3L THY A7 a7HT o dole A4geME
Aujg FATrl 2L AL 4531 o IFYNE By HdaFoz fa
g ol daAee Rasle AsPoz AEd FrtE e e dEHm ¢
T uF gYBdME ARY AU AE AT 25-35 gAE HolHiS
I3 s Aot

azyg Rele] Agde %o 842 98 Holdast TR IR oy
& =AE 53t AAS A9l wdl MEHo] Txdo] B-13 I} 1-4
AL Bdle A4 EATZE e wE S2W0] AT FoEo o
T o5 WE-ZE0L Azt 2 ¥y FU2HE $EY 5L dAES
vjgle] FutElE 4 3AUcHE o] A= glo] FAHn vAY 4
ol dfe FRo2A U3 FLF &A9 sigde] IR YF=HA stz
sict,

Ao gL Fool Al YoiA AES FLoE B 23E HY F
QE AU B3 Aoz YAEn gty AFHer sEAoR o§Ho
A 29 nAtRY 4AE 53 AUAENA AU FLAME FRF
ojoF & @adeol & Aol AztEh

nA7tge] AzFPL YE-FA-FA-AZ-RE-EH-0A0LF
2e 3oz %A k. sAs YRJFF B FHA o
ZAste AL AR 3}E FE8 Ageld Az, ]

He ER&T YETHe RZE Pr|T negADe) o3 FTujg APAA
7124€ AN etk waA nAtE AZFRA UM F F



A¢ AARsE /M F8T AL YETH $HE AL 3o AP K
eAad o3 gue FAsEl & 5 Ak =F uAUtFY F2A 7t
2 A EAAHT YR F9 sl Bo BAAE B¢ €718 £ &
719l RS 474 EolAA gt uAstF AL gojEEel FolA H
o2 ¢Ag 2AL A 4G A% FAHE 5o €712 FHA o
e wAzgl At Aotk wety REuAstEe] FAE Eol7] A8
Ae BAA4E FAsFE Baygol qloh

St AFE uig Zo] nAVtRE FZTAFAFY U2 A old U =
Z7#7ol AR Utk 2y o nlAlZtRe] Wi JlxFHolau FYL o
F7t o150l u} glo] AFUAIEY FAL AEFer U £ e F
A7|E0] BHFENSEUATTY 55 diAL FAVEY #5L2=
AA=o n 3 BEEFAY ¥ WAUMFEIRRY FHE AU slojol
3tm o)u], 0137} flolol ke Ho glo] desd) FAAA A (AR
k. 2 AA uAIRE ARAA P HARE d B9 sue g4 A
F3 utsl Po| EF A AL d & I FAXNAYR wetA 7oy
£719 guo] ol AA JollA He 44l FA X EAFQA AL
2 AZtEn oA uarlge FAXNERA B4 AAAA S84l
gy o Aok § HaAdol U

oAZbRe Alzo) A Y FERIASAE "R AR 2 AaA ¥
Z"d) B A<e ASS FYsH YERYNFY EAHL H 24 AN vt
Atk wAFRAIRY] FHE St B4 FIE =23 A% 3
Wog AFHYE ALY ol AL YEAYIIZ (F)FHTGANA
AR B2A4EHYII(FESTINA FX 40)8 AHE-819lth. 985 oF 350g/&2 2
2 9AA FUSNL, gAY AL 23 K/4E 250 mm, JIFE 17%,



YEAHYLT 150C2 2EFAT. oAUl EAAHL A8 29 50 &
40mle] Eoll Y1 stirrer2 3027 A2 £(200 rpm) 30u4 2 o35l B3
3 nPE FAZ FHNA %2 EAHC

1. 33 E2L=x79 89

AP 53 AEH L 718l 71dEHE ol Lxo|AdA AEYPL
793z 3A it dFe EE F5sln 2330 o] o ALY}
9 oM 2AFxE HIFHo BEFFAY AAFZE 448 ®r} o
e ST E FPLEd 3y Yty oz 50-70TH He] B}l FI:= A
e 2xF7] Alold) A £42%, EE B AT BHY $24%
o] Lo A EFFEA FI} A HAUANE Fol EFo] BusA © B
Al o3 g dojdrt Wt £AARE Hste FLe] g3}
d,2.4 dimethylsulfoxides 2l 2}3e}E e ZAstiMe st glols 3}
& 4ot a8y &9 EASA 538 9o77] YsME HoE 30%
ol39] Eol WastX nm2aYgsiolA A sty stz FHE W=
A% 2L dE4¥old gun puffingsH & E53 gHsldAEs $80]
Sd3oz FL ASdx Fe dojut™®

Yt og HEo] FAHAHEY UYRES AAF}E TF
W 58 g JehlA ¢r) wEe) Y A4ASH Zo] fAP KA
Fol vy Fo} 948 FAEAAY S5 gto] 3 A}E g WdE
k& Yehll A= gt wabA breakfast cereal, "IAVIR ST e Z{I}
FAEY 7HEHOlNEY A4 UE2 ALHE TR 48 BtENL B3
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71 13 BeAT 28 7hdFHel gasith B2 dubFes 200CHE
o] nL3A olFo|NEZ 0|9 ZE TLIME PR FHEHI UD
oo gdFolulxt B dAFol 4343 Maillardih-gel 3
o]2t4Q FulEAT ZNNLE AAEHA HEZ vz FojdxdF JFie
gt FAAE F YA B 53 R Fede HdE 3. A%
AZ F BSANYUE AXNA @1 243t 222 8 nArted 3¢ BYSH
9] ol sto] B3l ojg e Yele] RAFAFL 7IZAel A "olA
E 93dE A 94

Extrusion cooking U¥tH2 2 AFEFE A o|fojNar P &
3 A 1A ERA FIME FE 33E Y  Joeng FHY B
HA MU E LT FHAAN HS AF/HFECNA g ol&=Hu e 7]
&9 shtolth, AFEANME 3Lt L2Fo2 oA Hot dF
EW AAARY ASde Id2Ee FEFZF) 60%0ldM = 65T oAt
48 50%AME 80T, 5% ANAHE 10Tz HA "ok R4 9%
AFE B FEEFo] 80%FER L e Vi FE9IV §UH
B o] 2x& AAAE Holt ESF9 adexd 4. Iy FE
6% ME FRATI T © neEd WEd SN YEie B
E24FE ZAAYE FAYIE U FAAHDL F£E 50%0]3t A
A3 gt o)st A FHAMIE IAA HI £ TLEZ02 o|FEH
S

Extrusion cooking® S =2 %o ¥ Ao I3 ¢AT =
BE YEME 249 MBRET) 160ToIAE Pas 3o AR ¢
E4%71 A% EQUzdEe 47 FAY AdYx %S njA.

gy AgEolM nAGFo]l A Aoe ALY AEAZ} F H2E

o



A3zt doluAl = olgt e AFL LAIET AR gt YASE
g w2A e Aol UAAW ook 2L L dRPA L RE HFF
o AYF AL oty ojd FH AFAE 53 294 4F9 Axde
FES Fo7 gasith F ALY njde wdug JAAY wd2afy
MBEHT AEe HEHA iy nld 2 AR YEel R 4A &3
< A Hed AE vl e 4 o Y2EJRE EFo] ok 9
Boll #35x E473E AT StER ali7tRe Aoz o9 2L
el BA o) Fo¥ ®art o

AEHA PYPoz nAstEE AZRY Ffole g AF3 v Zo] £
A, &, Az, £E, 24359 o8 QAE AAk sl FHNY HAZ S0
Aol B AYAME olgt e FHL G F£3, &, AR 3¢
A 33E& ¢4EAYolae e dUA TR dAZA A EsH.

a3y Y FRH QddMe T2 IAF A BAte R 337 Y9
yozg goe FIL TR M dxY BSI3FLS AP Aem
Aztslo] 4R HeElE AMdd ESAMEE AAEEY & ¢4 ¢g48RY S¢%
9] ofd Bt& ARAIIL 71ZHE FIAIN A8 €8 HIYE 200CY »
ZAA AT HeA s

Hale e JAF R HEF 43 E, G Fe & 2w
S0l s ZMEA YAHHIT AR FuEAT FAl 4AHEH. old
AAEE ZYEA 47 FSEe 23N Z4RAE F FulgdE AN
S By, BSLE, BT 2L Be2A B ol 982 A}
$5E e FF, U4, FEHF "daz Aolvt glow ZAst H
A JAVHAE W= upFHF gojPd Lol THHAT HA3A ZA2)
AYEH e dAqrt FeA A7 FFo2AY JIAE AAsA |o. oat
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A AR £Zo2 ZANE 45T "ot oy oF sl HgeE ¥
Aol me A7d WE A AL Fasic

Qute s THE BLHAY AL o3 Wsle =S 4T 4 Ut
UE 2o exsiiME Bed FALe] 25T &L LTAHE AR
B2 sAg F4% 258y B oitd ReANE AW WU}
s ojdA "ok B AWML olsh 2 HE FYse) 140-200T Atol
o exyslstold UYL ot AP LEE A¥ E AF tlARA
zE 9% o ReLE2ME 200CHTe xSt AYY JHF ut
FYsiths 2AE Aof o] Fo AYME RSLEE 200CE 4P

=3 ¥2E B 9 BIPUR ZASE FRe| FFHI LA
Yo @ 279 YJUAE FusA Hoz 2o guudd 48¢
FE 10%, 17% 2 25% 4322 24zt 2BH thg 200CAN LY AN &
e 3 2o nae 47uURE AAAS AHS ZAlRIgen FAd AF
o PP ZAY A E 167 Brh



¥ 16. B9 FEHF R FSAE ReFye AE 9 A FHe Wi

FEHF EAT Al = A 3
(%) (&) (cc/g)
L a b
10 4 68.15 1.42 13.46 1.26
6 68.03 2.58 14.45 1.33
8 64.10 4.50 15.08 1.36
10 59.00 5.37 15.08 1.41
12 43.69 6.50 10.82 1.47
17 4 66.10 1.50 13.74 1.18
6 66.33 2.32 14.65 1.24
8 65.40 4.13 16.12 1.33
10 58.88 5.76 15.83 1.38
12 53.03 6.89 15.15 1.42
25 4 64.79 2.27 14.56 1.23
6 67.58 2.11 14.87 1.27
8 65.56 4.56 17.12 1.40
10 61.81 7.35 17.75 1.49
12 51.92 8.20 15.28 1.57

2 Hel7Y ¥ =9 Aols YAY HERET AWF) w49 ¥
718 UERE LS oA AMEE Yehis agte EolAA 5X2 §
ATE JERIE bge ZololE F7H8HAT REAIZ 8-10% olgelAE o
A Zase e YEI,

B Hals £LzVL Bol YL NAH % BE BHYEE 2
o +EHF) AHAE JP& TE Aoz YAA Yo BELES 20T
2 4 BAE 2e @AYo AFNE BEARo] YojPol w} B
gRele AAAFEL AsAez FASlE HAY 9B Bel FEEP



o g Fele A 2A FE ReE UEhtT
9 2 Hgrds 2o HAE 47 d2T sl g BEIsE
ANE Aoe E 173 2

£ 17. B9 FEHF 2 F5AE #5%0

A L 3 2
(%) ()

47 g o

10 4 2.0 2.0 2.0

' 6 2.3 2.3 2.8

8 5.3 4.7 4.7

10 8.3 7.3 6.7

12 5.0 4.3 2.8

17 4 2.0 2.0 2.0

6 2.8 2.8 2.0

8 4.3 4,0 4.5

10 7.5 7.5 6.7

12 7.7 5.3 5.3

25 4 2.0 2.0 2.0

6 2.3 2.0 2.3

8 4.0 3.8 3.8

10 6.3 7.0 7.8

12 7.0 4.5 4.8

EolM & 4 Qe ush gol & MY FRYFe) AU 200T
A 1087 £& AT Aol LE $BAA 7HF & H5E B MEY
232RA FAES el ATAE Yl AF T AT Ye A
o2 YEst. meld nlAlsAZE 98 Qauds ARRezAo A
£ 2ed $E9 23E 20X 9T UAA Yo BEARe 10RAE

2 433e Ao uiFIY Aoz Azdn.



2. 28 ui7tee EAAE ¢ &84 A

37 oAl @ QEAHS HTEE BE s AL APds
£l ZehRE A4S UshiA AT 202 FAs 5P 4 2
$o5x) g ARAol A2 paslel FRY 3¢ 4 PO F AR
o 37} olFolNA R HHe IEAFE AARNHE U7 BEo) B
o F4dol Mol vlAs RSl Fusor & Bl AN T IS WA
E8 BUZE HsA) B B U Af4e] A RHDe nALER
He 2z ASE + 9tk Bad 0dd BB IR olgsel nlAst
2 72 dolt TRE Bl UAAA E8o] 22 +2E FAAY
A% ARE TR TS AZ, RLAUNT BURAA B S
AEEA Bt REYUIHTOD Azt YN EE MFHo 2 g5 ol
A o, |

WAZFESE ZE FHEHE @ SRl 5%YER I3 ¥y BE
oA A7AZAANE ol 9 WA S} T, @ BAYIDE 44
o] $ol8:, @ B BE MM B2 A4o] sHsenz HelHe] =,
@ BolglelE Wn), T, &%, U 243 IH £ SRS AAs &
gerd ool B71x QR Aoz BREHI] 48 JPYRE HIH I3
D24 9PHez FUE BE 4 oo, © JBAAE B ZUE A9
28 Ariste] AQF Bl B mhd B BINE B @ ol J)sgEE
HE $3% 253 a9 $AFFY Hus BFE

28y os e g sHA FWol Qe WA k7R HFHA Zahn
gelgls @ BAAEY st o 2442 A% £718 BE £719 9w
Sol 4A BAAAA @ uANTY He PojESol YolglA Huz ¢

M

i



2ae AMME AT AT AL B 71308 PRk WA
280 YT E o%h 2 o2 UAstel AWIIAHY VoS ¥ 4 YA o
& Aekadle] 53 gk

MAkRe) $4 RN B RPes BAE ZE IR BRYRL
ZAE AL UUAALARATE B 4 You APHE 1Y 2 B

& ALY Rez AAYY By 8U02NE ASHE Y29 2
4B 2 U nAAE 9 37 = dEY AeE Azgch 2
2 7R S AE SARY FANSA U AAFoln ABHY A7
£ AY olfA UX gt B AYIHE 4 ABHT Q& FAA oA
ASE HPoE AF) BUY) B VL AW By

ABHR e wANE AFESF v FhFol 65%2 vmA Ee

HAF AE 2 30-40%4F2 CAL, TAL SAS AEO] 8 J=3718 2A
e E 189 2o

%

e

= A

£ 18. B} $HE AR BAHRS YERE

A9l A 7](mesh)

A
+40 +100 +140  +200  -200
H - 21.3 22.4 23.1 29.1
T 3.2 32.5 23.1 18.0  16.0
S 1.3 21.7 27.4 25.1 17.1
c 0.3 36.1 18.1 25.5  14.1




5o AlFe] 100-20074 Atole] YAE] 67-80%8 AAA 3L Ae
Aoz yehgo} 20004 ©ldte] mlgzte] FAulo) QlolA = HARY Ao
9%RER 71 =3 2 %Y AFEL 14-17%HAZ vnF g, ol¢
2L nPAEL oAU £ 43S d™o] S Aoz FHFHAZ
ot

welA 2} BAPE o ATbRe] did 244 ZARE AdE ® 199 2
.

E 19. 27} 3R/E A% uivkRe E4A4

3417 244 (%)
H 93.8
T 99.3
S 98.8
C 98. 6

rlo

E dA € & Sl vtk 2ol TAL SAL CAY mIAZFRAIFS] #4114
98.6-99.3%Atel2 & Aol glo] HlmF FAAo] ¥EF Aoz vEigtoyt
HAMY 79l 938%2 Bo @A Jeytoh ol¢h e Aas %Mgl H=
EEx A7 HAF AFY 20094 ol3te] nyAte njgo] Aoz ¥4
Bl Fa HARS AFe] 739 H7HE Eelo §Fo] 65%4H22 b & 3AR
AEQ 30-40%A0l vl & = HALE YAHF FHo] Y Aoz AR
o



QAR s BAATY H3BAS BT Bge srlsdstd Aw
AAZISE EdE 2dsd 2UY Puol U £448 s &
e E 207 2o

E 20. A% ulA7FRS A=Y B4

A2 =2 7)(mesh)

2| A+
+100 +140 +200 -200
H 99. 80 96. 04 90.77 84.13
T 199.79 99. 49 95.70 95. 54
S 99. 80 99. 85 99.71 96. 94
C 99.70 99.68 97.78 89.52

E A & F e v 2ol 100WH Fxo RAsMEA FE £
< Z A BEF 99%013E UEl olBES Iz F¢ EAAGY EAl:e
fle ez Hfoy A7t AR Folyd wel £4H4L FA Yolxe 3
& Ueplidnt. 53] HAF AFe F¢ 20004 ol3te] EEoME 4o
B4%BE9 FEL2 FA3 AHI2U R Frlge] o] Bl Ao
2 HE T, S CAL AFY Atods 0-97%BE9 FF22 20004 )4
JAEC HEAE RelA 7l ey Hnd 4440 433 FARE BY
o 27t R AW oAURE ez e Qdxe A9 Rale
7tEFHe FRoA E244E AES A7 20004 <lste] ulPz 7T =

£ 45 BT BA4E RpE AYYE ¢ £ YA



gt mAERe AR EE RS EaEY ArtFol B AlEE U4
2AG SRS GHIAETE AR VLR EAALEAE dEE & A
€ Ao 2 #weHo o] Fo 4¥L RythE ez AN

A AlgmED Qe uAVtSE BAA0l FA XE EAA] Ao o€ A
A7) A3 989 AAY }PE st 49 did= E 217 2o 7
A7HEE AEAHQA e A% AxA AZWYE 2YIAAULT W) BALE
NZAgen FAAZY SEIZPPo] YA YEVZF 1ALl )
Adel &A1 v,

4

E 21. BYuA7HRY Az AXN Y e B4 Hln

AT 9y A (%)
QFAX(50T, =Y 97. 46
WA(5T)F @Fn2 90. 12
@Az 97.76

A4 ->Z2A>ARe>Ro B LW I o|A7LF

Az AAAPEL dsid Az BeEorieE Jdxdz st £
Y Bdol iy $4AHE S & A= ® 229 #oh. 20094 o4
o] ulAZtRd AS BEAAHE BF 97%0ldez 48 deut 20004 ©l5t
o ool Ao 94%olatz FolATh



F 22, Az AAEYE 2o Az HnUtTe] A A4

A2 7)(mesh)

A Ay
+100 +140 +200 -200
F4ax(50T, =Y 97.97 99,92 99,78 94.09
WA(5C)F @dFAx 98. 57 99, 91 99, 70 92.82
FRAx 98. 81 99. 89 99.98 93.98

R L T e P B L PP e

244 AEE AR HBIIEEA GEAYE ARsden A%E E 239
2 AEAQY PUOT nARE AZY S od WAR AN e
FA49 WAZE] ol ¥ AYIME oI 2e FEE vaAAITR
58,324,229 384 2L 424Vl sty gAANIRoD BA
24 s YBHY AP NAASAZA et AAIPEL
e o ANE PEIAN AERAE Be F s q2AYH A
2% w47bRe] B0l F BLB%) ASE UET. s} oldd
04 37& A% BeNURY) HEW REZAY Aoz BusRe
S5TA A3 42, B, Rol e Hold AFS A3HE LAY W REE
28 28Y Wedel AN,

y

A



F 23. 424G AT v ARA A AAE P g BAA

A3 9y B2 (%)
4852 ->2Hd-UEAHT -4 88. 03
R4 AHE -2 95.18

PERY-FY-FA-AZ-EH -G YRS 68. 65
LERY->FH-FASAZH>EL-EH-AZ AT -2 83.72

FEA48 TR JoAde L&.IY3oIA DAz FT3rt dojyEz
gule] AL =RE] e EEY FSFHL Pad Aoz AL
58§ AHdd AP FsADSAY § ¢4 48R S/ ofd Bt
€ FARAAIL JIZHE AN A3 f8 HEE 200C9 264 43
Al BEAEsT. 989 JSAINe] FUMESE EAAHL $AFHAG
BEAA 93 B HES 21D 200CAA 1084 BExHezE
FE4FRPEA d3 mArtR E44e] A AMEHA Rae Aoz U
ENTHE 24).



F24. 989 F528 ¢EA4¥d A% vAtE 244

BozA EAHd (%)

200C, 6% 52. 35
s 56.23
108 56. 77
128 63. 66

R EY-E5 B 4T -8

Extruder 2] 33oA dojue ALY EF &AL 714 FQA ridel 7
Q&= Holez ojg}h 2L nEE Y 4 Ae Yol dFHI U F
qrlele 2afAFolY X FT AL AR AF AR AF o o3y
543 BdE A5 24 9% AARE JE 4 Aok "M FAE 1F
AA ADE A A 24E JE3 2 HE =3 Y2EUNRE
AAE + UA "ok olg fMAE ARY FEEFL =oli, AR §A
& F7BE7IE 8in, AR AABAHAE Frlste WP Eol ZrHAA gl
th Al89 FEYFE I 30%4eE2 FUXIE URndeg e FH3
487 He fA9 AlME FARE RS AE 5 Ut F A8FA §
F8 FEolU Ade] FBAZMY JEE 3d extrusionr] BAd}E nld
< F4LA717] qEolot. suger esterd monoglyceridest Z& AHBAAE
A% w7t 2 AEY Z1AFY @Y Fad BASIE E2FH &49R
of #AF Aoz d3AA k™ Extruder cookingsl % nlA/LE: Az2F



Bol dr3E AR B AFdAAE oA A5 bie 22 sEEF 98
e 2 42 2= AUGAA Y FrtanFd diME JESA ko

AR RS2 200TAA 1083 F5MAF G&A4¥sto Az it
9 g F4A4E JEhd Ade B 259 2o AFHY Wil 9%
oAb AzFRTG ot 2 FEA4Bd 3 AR 6t 94 |
A27)7F FotAFE EAdeol oz

B 25. GEATHE A% nArtRe Jdxd B4AHE(%)

&3 7](mesh)

+100 +140 +200 -200

BAHG (%) 99,14 75. 63 57. 48 38.23

Ay BL2A 200TAA 1087 BEANAT 2 HRE naskRe 24
He 5E%FFIYOY IF 20004014 UL 75%2 Foby W 2009
Holstel ulYA £YL 38%=2 PolAT. olF uPA 2L FYsjo
osiA Bargo] 782%2 tha MY 4 U

SAtSe BENYE Bue YRSt H&4E DojA® 100meshst
140mesh AtololA 714 F& Aoz vt ZAAez nissE AF
2 wgel o8 AZshel 200mesh & FrsHE ClETE AAR F 200
mesh ol4e] Euwhe Agsle] £A4E ¥U4 Aoka wuHUA

X



B 262 AF5AHA Wy o3 Az BY0AEE 200 mesh ©]3] 7]
£33} 200 mesh ©]3e £2E s EAEE S FAY. =T A
Wg ol4% RYPATGE WER 999 JFHE DSt DY HH
o A7EE Azse e dez 2A4E S Ade E 277 Ao
LA EF AR E A vAstRel HlE FAAdel 4t wA e

.

® 26. vlSl7bR9] 20004 Fdo] @E A (%)

uj Al 7p2 ' T4H8 (%)
28 94.8
2004 o] 97.0
20004} ©)3} 87.8

£ 27. Yol H K nA7tRe] B4 (%)

o] A7} EAHA (%)
48 94.8
20094} o] 97.0

2007141 o3} 87.8




E 288 RIAGAFE 200 W4 sieveR HMASE FU(AIZHE) sieveol
gAY Sdete 7R H(E€)E SN EAEE ST Aot A
Ho] A== F 200 viAE THste nERY ¢ vHFHR FIHstA
21 200 Wl g ulAVtFe B4 FAAEHUAC

® 28. 200741 olAe] mAZtRS AZHE £& E EAY(%)

20004} o] 200914] o3}
A1ZHE)

F & 44 T & 44
1.5 93.7 98. 45 6.3 91.56
3.0 88.0 99. 37 12.0 90. 48
4.5 81.6 99. 41 18.4 92.31
6.0 75.4 99. 74 24.5 87.57
8.0 71.0 99,76 29.0 89.15

A AlBER Jde RAFs 0AUkee 2444 e &dstzA HA
AFE AAste ¢ ARE 2AAEE AT e E 299 vE ey
1023 E] MAZ o 15%B =] ngdo] AA=] E4HAIL 94%elA 97%
2 4 JAHAT. £F 200 vl4E FFE nETL dextrin FUlol o3
EAEE o4 QLT & AAHE 30).



F 29. 200914 ol mAEY A|TE & L BAA(%)

AZHE) + & LR
2.5 94.8 94.9
7.0 88.9 96. 6
12.0 84.0 97.2
16.0 79.5 97.9
25.0 68.0 98.6
I 30. Dextrin® 7] 200041 ol 3} u]A7HF2] 41 (%)
Dextrin 37}k 2 AA
5% 85.2
10% 89.2
20% 88.2

ATHA Yo g3 Azxd vAUtFE A9 200 meshe FH3he
ol 23 200 mesh ol £%2] FZo) sl FFAYE & A} njEgo]
AAY £%2 49 B nA7tRd v& 2Aojrt giRen ABAFYL H
AL AFEG J1E4ol FA YESTHE 31).



£ 31. v]A7HR9 A5 A 2

ANE/YE 4z % Z 2 ot FHHrIz
o A7} &
o] P A AL 7.0 6.5 5.6 6.5 6.8
o A7t 8 7.1 7.0 6.0 6.6 6.8
B o]P A A 6.8 6.3 5.5 6.0 5.9
HA} 6.3 5.3 5.5 4.6 4.9

3. olAkee) BYsree

7b. BP2ARE

YutA o2 A FA Wu=ET Ju BP2Y AZXFIFL Y48 HIF
22 800(E,NE2)E 718ty o 2-3M T F&F AAstd JHEAHTPEE Y
o] 60-70 BxAE7l HESE AYEZIPh o] FHYd) TxFF FIFAS
H%AE 7Feln F ERE o FYolA A(APH. o] de] FEFFTS
¢ Fasty FEZAC LAY RPFAl AFL FEHFo] AEY
ASole Mz getgo] AFe AL FBojz=Yo.

200vi41e]l AE BHste HAETL YAV B o T5p0l3te] nYA
E2A QAo YA} BAE AR de 30-504 2T 27 AT °]
E JAelE 7548 RERT O uAd JAEE SAYE ¥ oy} 5
8 & 30-50x 3 2 Aol Yt FolZz 200MAME FAY YATSLS



JAZA Boe BAY Ades AAsE Rl AFY F& Aes 47
9. = o]F u@AES RAYY FAsYo] 2] qEel Aol ool
BT PR SAel YIHE SN QI uteh Zol At 527] 4
2 BATNRAY 2858 UFy) USA €k B @ ohi ol ¥
BAD A% 2 BEH $2& A48 F4ad s v Yysoe
2 WRE o ol4e $o AR FUsA BAHE AL PHIIE @
o, wetd olE nPAER TAY /HRE 2L Tk Bol 0@ 244
& golnA stgich

Zold YA £E& Whde ALFEE RAAIT 2 F AZA)
A HW $8o) gasted fE ERFY AB RFFHo| A7) BEe ¢
A A2 Wol gaAA FauAE /AT mebd gAY Adst 3
257 so] 2ae Yol 288 Nz AT VY AU AA olF| 7}
A €k olgt o] su gHs AZHo] 2] YoiAA © FHAME ¢
ARzl 2P LAAE YASAS HEAAAY HA Wk 4FFY
AN BEAAE 2Ye BAoEME FFE T 4+ GE Re ASHT £
91, YERESS Ao 9% 2HALE 4T YR FANE /AT
Qo sge) FAEAY Golgs A4E WA =M Spe] HdxHD uE
gaEe) Hate] ZYAEEL $457] 4T B9 #R s AL L §
40l Fastel 44 EF, 2FF A5H, A48, I golB AT
& AT & %P

2 AROIME o9 e A BAF Aoz fA4 £E 244
Ag BHoz uAUIEE 200W4s A EIW HELe gyoz HYY
o o3 FARAAEE A=A Te} FAR IR T4 9
QAR A S84 FALEDE 28 oyl FYARA HPP

rr

fr



o] ZRE TP QA L adz FHEE & AT F oA
79 ARAL 33, Ax, F53EE AXN oA Aolmg ARz B
< A7MY AS ol 23tE FHZE e AEE FEFFYo) Udd Eo}
FPfAzAN A 2L AL HMFELRZAE MAIRAANE FRAHE &
=317 Brbedin 4% e 34400 st=as Ayl 23
gl 3 FAHE Aolmg oA APAFE B BUA A B &
gled FAltel &85 PR 2AME JHNE #A Rk F oA}
FE 80%AE HAStE XxFo £ 7Y 898 ZAAR sl YA
Ry A YI|oM A o] AAY of YAste I F5E HEAY B
A5G i AFYE wAex Ragch gl wAstRe] BAALSE
& AT AYYe AFAMG 22 HYeze HEY & Qe 2EL =
¥ o8 oS3 22 S B8 nAUtRY EANZAE AERA S
At

i

. ml2w sAsbRe Bysslene

oln] F1&@ v} Zo] mAVFRe BANE AFAFE 7HF 2 2L o
AbEel AEW EAAE ZAY AR & 4 Qe vlsh Bo wlALEY
o s A= YAEF 20094015t PG 4 o] A4F 2]
8o nAZFY B44 FVE ANAE B 0wz 2y s
22 tPAE A AASA e BAMe 37 3344 4 Yok Fed
S8t 2y olsh B AS RAB=A YAHE 20094015k )
2Ue ¥Ee $52 ALgHo MY maty BAPAAE B4l
UM 200mesh olte] Pl AHE wA/tEE Aoz APl o B
ZAte AU

B
ﬂa'

>

g



20001418] AE FHF BAFRe) BUTEFE AT 25%AE A7
sl B TYP O 15%+F] B spray2 EANAH ERIIN &
oz HAAA nANTS TEFo 43 AR e BYo| YHHES
S8t ol ARAZA ALgSHE Be Fol wel BPstY YA 2]
b geAASY B8 B A7hgel WobA AR 2ot AN BRY
Aol wet FPYHE AZAY A% WU Qa2 ARAHARE B
294 2 234 A BE ¢ 4 AN

B UAITE SET A URE e 2AE A5t 4SS ge 7
NEE AYY Artsted S48 Bk WA AFoEM AREE AAU)
22AE 4% 713 Bol A4HT Yo FANVEE AUsA Wohe
42 AR 4B AHEE A1THT A= APl WA 200941015
AlEwsd uAstRe A9 FYRE AW FRAZA BE AHEHE Al
Adguias s LAARE W o450l & Fae B2 23
6 Bx S 16" BxZ 2zt 528 A& I5%4+202 8 Agstd 2 A
g3 iz BYsE 44 olFoien =8 %zd #ed
glycyrhizin®] S5% guld) &8 44 493e GE S5 So)g oy
e L=

oot Be PaRE TANEY Bz ¥y dojx wyeozA dg A
£9 B olye HEYTREN EE flavordSL A ASHT Jon QB
dME TR} 425 FBAEY ANE2A YFAuE=T Ao Pz
gate wHse AR 2 glycyrrhizine] 2 43A em olAL A
el 1508 SJE 23 PulE Uehd # @ ol gel2s)Agely 3]
R AgYezA = YFF TG I 48] AF o
24, B2 AYAGLIOZHE BE5H 28 AToE PPol delzNE



o2 ME FEHD UG atdx FxdE HFEA HRelrE A
glycyrrhizin® F&38t32 32 ZAIZ By JqeELFS A83q & 684
FEEd T AhgA, A Adanzol dFHY HFY ARpEAAY 3
FES ol &HT Y HAIde FE dFez 3 AFED FRdWdxE
A7} QoEld ZF 4 Fo] 84Y A AP

wetA w A7k BYE AMAE 20004015t nlEWE AlgEld 1
&3 AA] LAt A3HZHEE Eo7] A AL wmE=n AT
9 #71 & ER/NE AMES FAFAARA 6-16° BxBEY AxFEAL
15%FFL 2 AHE-ste Wdol vtEA Aoz wasATh

7] el os AzE uArtRe 20004 0]5} njERE AMSsle Y
33 Axes § 3241 YERY o

¢

FI

£ 32. ujA7tF v 29 HHe] gE EA4AA(%)

200M4] oA 200914 ol3} 7y3

] A 7}
SAH A A ) 99.8 96.9 99, 2
B o AR (A EUY) 99,7 94. 1 97.2
B AL (L&A YuY) 74.6 38.2 78. 2




4. A% B nArtee] F2A¥E

ZAF vA7}2E& PEPET €8 9334 333 & 5T, 37C 2 60
CTaelq A Aztd g 47, ¢ 59 d5F 59U E 248
Ak, MzZe gt % AYHET A AFY FAF JMANE vEUE F8
3 S4F9 stz A wAsRe ARF FRAEE A F7AN 9%
€ F Ao AREY Z AFLxEE uARE S AFSEAN AR
A e Fudxe] HdE 34 Ao ¥ B 2o

ANz BE ARZZAdA Mz WHrl 3A vehix gt @
60TNA AZE nA7tTe] S FAET} 4 Frlste AP R F4
o UwHoz M Fs7 RPAE HALH BHWGe] AP
24 Wase] AEe] AL AAA Bt



33, ujAUtSe ARF M7l w3}

AR (Y)

A LE A=
0o 14 2 28 35 42
5T L 60.70 59.43 59.07 5882 923 5915
a 604 638 628 633 637 630
b 1426 1424 414 1410 1427  14.08
37T L 60.70 60.13 60.81 6094 6002  59.92
a 604 615 58 606 639 631
b 1426 1416 1403 1433 1449 1430
60C L 60.70 6230 6050 5964 6083  61.22
a 604 576 594 620 609 630
b 1426 1431 1396 1396 1446 159
o AleE ohE 2=zAA AREA AZrizbEE M7, ¥, o,

ZRHANZETA B FFH FA9 ¥PE FHIAULH 2BA= E A
2 359 ok 37CoIAM AR nArkee] A4 V5 BUHATE oo a4
3 F4LFHE BYT 50Y0l ATY o 71X BeHeE 2 AolE e
A ggron 60Yol Aol thxTFol vl FAo] WolAReR ey
th. 60T AFE Agole 37TRT BeH/HAY FaZo] da oy



254 A7A 2aolg JERA ¢l 25Y olF e FAol WXt AL
2 Jelhgtch

B34, U]AZHR(37C AR) 9 A7) WE B5HA A

AZ(4) SIS ¥ 7 st T4z

10
20
30

o

(=4
W W s s S,
[N I %) B 6 |
DN W s s g1,
N W s xR Y O

3




F35. u]AZLF(60T AB)Y AR wE d53A 2%

A3 (Y) Az 3} b st FHHIEx
10 5 4 4 4
13 4 4 4 4
16 4 4 4 4
19 4 3 4 4
22 3 3 3 3
%5 3 2 2 2
28 3 2 2 2
31 3 1 1 1
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