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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, S
-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 B-glucan enriched fractions
from barley, utilizing as fiber-enriched foods, or as a food additive and to
develop néw 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.

III. 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 B-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.

4, Noodle making quality was extensively investigated by testing different
barley varieties, particle sizes, levels of barley flour, and the addition of
B-glucan enriched fractions. The quality improvement of barley noodles was
tested by the addition of various starch materials, vital gluten, and food

gums, Shelf-life extension of barley noodles were also studied during



storage.

5. Fiber rich barley beverages were developed by utilizing raw barley, malted
barley, and immature barley. Desirable flavor compounds of the barley
materials could be developed by roasting. Processing methods of barley
beverages were developed by the addition of different B-glucan levels and

using liquefying/sacchrifying enzymes,

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 S-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, bL value of
pearled barley flour was higher 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.

Colbr(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 f-glucan content., Hull-less barley



samples had higher FB -glucan content than hulled barleys. Waxy
hull-less(Suweon 291) was found to have higher pB-glucan content than
non-waxy hull-less barley(Mudeung). Changes in p-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. A -Glucan content was higher in the
bran and short fractions and further concentration of #-glucan could be made
by successive sieving of the bran and short fractions. In the meanwhile, B
-glucan enfiched fractions could be produced by grinding, sieving and
fractionating the pearled barley which was previously prepared as the

highest A -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 roasting 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 factor 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 bafley powder,
Fine particles less than 200 mesh were granulated to enhance dispersibility.

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

slowly.
4, Quality improvement barley noodle

Two hulled and two hull-less barley varieties were investigated for B
-glucan enrichment and evaluated for noodle making quality,  Hull-less
barleys contained a higher level of total B-glucan than hulled types and were
suitable as starting materials for preparing B-glucan-rich fractions.
Particularly, a waxy hull-less barley (Suweon-291) was found to be higher in
soluble dietary fiber(mainly pB-glucan) than non-waxy barley varieties.
Changes in B-glucan content during pearling process were observed. Hull-less
barley samples showed the higher B-glucan content at the pearling yield of

approximately 70~75%, The pearled barleys were ground and sieved to yield B



-glucan enriched fractions containing up to 22%  Pearled barley cduld be
used to prepare barley fractions with P-glucan concentrations 2.4~3.1 times
those original grain.

Cooking and organoleptic quality of barley noodles were superior in the
follwing order of Suweon 291> Mudeung) Jinkwang) Olbori. Particularly waxy
barley type was considered as a suitable material for noodle making, since it
gave a good texture, As the level of barley flour added increased, the
hardness of cooked noodle increased. As a result of sensory evaluation,
noodles containing 10~30% barley flour were not significantley different
from the 100% wheat flour noodle, However, the quality of noodles containing
> 30% barley flour gradually decreased in terms of color, taste and texture.
The optimum Ievel of barley flour substituted with wheat flour was estimated
be approximately 30%. Particle size of barley flour also affeted the noodle
making quality. Barley flour consisting of <200 mesh particle size improved
the ability of dough formation, and the noodle texture became softer. On the
other hand, barley noodles made from coarse particles showed higer values in
hardness, gumminess, and chewiness.

B-Glucan enriched fractions were studied for noodle making. B-Glucan
enriched fractions were added to wheat flour at the level of 10~30%,
Hardness of noodle increased with increased amount of B-glucan enriched
fractions. P-Glucan enriched fractions could be added at the level of 20~
30% without seriouly affecting the quality of noodle. Addition of
starch-related materiéls and food gums tend to improve the cooking quality

and the texture of barley noodles,



The extension of shelf-life for barley noodle was evaluated by the
addition of DF-100, alcohol, citric acid, and deoxygenizing agent. Barley
noodle was stored at 5C and 25 and the changes in quality were analyzed.
Barley noodles could be stored for 56 days at 5C and for 6 days at 25C.
Changes in physicochemical characteristics and microbial growth was low

during the storage.

5. Development of fiber-rich barley beverage

| As starting materials for the development of fiber rich barley baverage,
raw barley, malted barley and immature barley were used, The barley
materials were roasted at 180C for 3~12 min. By sensory evaluation, the
optimun roasting time was 7 min in case of raw barley, 5 min in immature
barley, and 3 min in malt. Volatile flavor compounds produced during
roasting were separated by GC. While no typical flavor compounds were found
in unroasted barley, many volatile compounds were produced during roasting.
Total of 32 compounds were identified by GC-MS, which included 9 pyrazine
compounds, 1 ketone, 3 furans, 3 sulfur-containing compounds and the other 9
compounds flavors of roasted malt and roasted immature barley were
considerably different from that of roasted raw barley.
Moisture content of barley during steeping process was measured. Steeping
time for optimum moisture content of 45% was 45~60 hr. for hulled barley,
and 40~45 hr for hull-less barley varieties. Changes iﬁ appearance, soluble

sugars and proteins, and f-glucan content were investigated during



germination of barley. While free sugars and soluble nitrogen éompounds
increased rapidly in the process of germination, B-glucan content gradually
decreased, resulting in 50% reduction at 4 day germination. Malted barley
was not suitable for B-glucan rich beverage, but it could be used flavor
enhancement,

Processing methods were established by liquafying and saccharifying barley
starch, which could improve sensory acceptability and storage stability of
barley beverages. Barley beverages were prepared by pearled barley(waxy and
non-waxy type), barley flour, and B-glucan enriched fractions, and they were
tested for sensory evaluation and viscosity measurements. Levels of water
addition were tested by applying water to barley materials at the ratio of 3
~12. Good sensory scores were obtained at the ratio higher than 9 same
water level, Mudeung(non-waxy type) appeared to be more suitable, compraed

to Suweon-291(waxy type) or B-glucan enriched fraction.
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standard sieves(20 cm-diam., US Tylor Co., 60~325 mesh)& A}-83}4] Ro-Tap
sieve shaker(W.S. Tyler Co., USA)olM 1At S¢t AAstdrt.  B-Glucano] &
T HES A7) 28 ARS AE PP a9 16] 299 v} Q)

U, HE-2RT w24
B2l9] 484 B-glucan Aman3} Graham®] g™ o] Fslo] 2astgr} =

€% B-glucan?] F&& 9314 0.5 g8] AEE FHe| Y3 30 ¢t IHEZ 38T

8] ARYL27](75 rpm)oll ] 2X|HEQ £33ttt F&F FHLE 3000 rpno]A 5

7 JddEesiden 45de AAsgrl. AABL ] 24T AHsY
YH-221(3000 rpm, 5&)3171& 23] APl B84 B-glucan SIS 9§ AR
2 ARE-319ic).

Hele] ¥ B8-glucan Had U 84 f-glucan ¥+ McCleary®} Glennie-
Holmes™'2] & A3 whyoll 25l Megazyme B-glucan assay kit(Megazyme Pty,
Ltd., Australia)& AM-3lo ZA3}9r). 878 B-glucan?] ¥} X

-glucan ¥Follq B84 B-glucan?] HFe W X2 Aitsteict,

th FHgHuby
FZE UIFEA100% Y7HF)S WIFE 200 goll &2 4 g2} E 80 wl =S s}sba(4
2oA) 1023 ST thy 54 AA/E AhS 9E = Zp 2w, Yo 4mm
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Hz3tdct  Hegee WiHR Hel7HF 10-60%& A

Lo

HAE whEo] dEE
Jyste] WIHR St 22 WHLE AWS wEe] ARGt Wi Bt
X3 .

2] A& g utel 7iske E4 o4& 2Asiolrt

gt. RelF¢d 23

B4 100 g& FE R4 42 588 &2 ¥ I 3%, I ¥
v, g5, FEY HE, 2P & 55 FYsHh I FF2 ok A
AW 45 02T W] Yol YA F
2 A4St I Fues E2 W JA4E S
cylinderel ®©Z F F713le B9 FIE Asidch JFEY & F8]
1000 w17} 5]5% Z2542 YNt Ae7x Y43 FES spectrophotometerS
AFgsto] 675nm ol FAEATE  RIAWY LSS Hobd AAWE IF4+F 108
ZHES w3 RAF Fpo FHolM AW g wi th] AWge UHE
F 100& Fste] it 2L 42 xeE B A FES FEAHA
gold 58 A F 105TolN ARAA 2P P2 ZAE S35t

A8 MEZAL Color and color difference meter& AM&-3}o] Hunter?] A
 3=& L3l FNEE UehiE azl, BMEE Uehis b3t 2 ANHA 47
2] zxtol& Uehle AEZLE A4dste Uehdidrl &2 F9E5 1 m Zol2 HE
sto] 870 wol FPstact

Y

nl8] & 2] measuring

P

ol welF4e] ZelF Pay 33

ZeHe] HAXE= TA-XT2 Texture analyzer(Texture Technologies Co.,
Scardale, NY)& AM&-3le] FAsict. & 3&7 Re|stn 323 RejdH-& 307t
B2 F 1A F4714L platfornd] &% The A7 4em, F7] 0.5cn2] |



8 probed AME3to] A sloich ®H&H FF o] A8 Texture analyzer?] 3
ZAL F 29 gl HaH SIS HPLAE AR Fo|7] 95ty 74 AEE 2
SRl RestlgR 2 SEulct 1082 30% oluol 33t €2 20782] data
Z HWFY Y zo|7} U 5-6712] dataF WL 14-16712] data® BHIAE
24t

¥ 2. A HAXNZASE 9% Texture Analyzer?] FHEZ7

Option : T.P.A. Post-test speed : 10.0 mm/s
Force unit : Grams Strain 1 60%
Distance format : Strain Time :20s
Pre-test speed : 5.0 mm/s Trigger type : Auto
Test speed : 05 mm/s Trigger force : 20 g

ol et

A2 BEAANE BHLY s~11Fe2 N7, i, B, FHFH JEEE Bl
stoith.  EHIAWE 587 Z Bo zadtgen 100 UIHF F+E RIE

sto] HeF4E 93 viaPe= YL sttt

A}, Beldwe] AU 4%

(1) wRgy] .

Wzl AgEgo] ¥R Aol AR Be] AAI4e] AV A
g3 Ages & xa) ALF45L iyl 1& tRFE 3tz of7]e]  DF-100,



F3, Fa4 9 gataA

g 7zt AIK eyl E 33 Zrh

¥ 3. w2 Ade w3 (Ke)

U-&E A= viy] 1 vi ] 2 ujga] 3 | wR¥H] 4
BaE 10 10 10 10
AR R 82 82 82 82
d o Kul 5 5 5 5
e k= il 3 3 3 3
2% 4+ 0.9 0.9 0.9 0.9
DF-100 - 0.02 0.02 0.02
73 - 2 2 2
Faxt - - 0.2 0.2
YAk - - - A7t

(2) A=33

Be AT HREFAL vhe 2¥ 32 gk & 7€ ey 1ef DF-100
200ppm, A 2% A7iE uigu] 29F wign] 20 FAAF 0.2%F HIIRY widy] 3
o wjgiu] 30 YWALARE HIIE wigy] 49 ReALIT AR ol A2
M zFg3 ol wet Azt



% 4(25T,16-18%)

!

roller (5%tA])

a9 3. Hel A2 MRFH



(3) AAF 44zt

(7H) pH &3

A% 20g& Waring blendero] Y ZFF< 100nlE 7% ol uiy 21 &S
pH meter& AHE-3te] FFSHATL
(W) i3S R FEF 53

ANz thBFS4 ZFAHL deoxycholate agar WIX|E AHE3IARL F2F HHS

plate count agar Wix|& A}&3le] FAs}%t

OELES-Z R
olSU9e] wigel 3t WAlstAch & WA Hel AYI4e Aol A
100g& 1000018] B ER4ol YL 5EZ &S F F4d 3, ¥, ¥4

&, FEY HE, 1¥2 ¢ T

fifo
M
ox
52
a

(5) WA}
2tz o2 uigulE AR 4 FF] He AAF4E FIE ML 15BE
E3lo] 9 WAgez Nz, WA, %, 23H U FUHVZE st B

A1E AAlstgrt
4, Re|Ao]ldRSEY AX

7h. o] A=
AAY HeE EEH AT F R £2UYel & 0B ESHA Soll FAA

715 2% 15Te daolA EHejEdo]l ARFAAUA A58 L& FAA A7



ol Zich, ol dEE RHotg 22 dle] 50CTHES] FIFTAXRT|oNA ol
SEUP] 1P EEA ARAA ANEZE AHEsHach

U ul&ReFY Y A=

4% 31942 RIYS A3t FEALE BB AT 2]l 3023
Z2A7 the 50T $FARTINM £EEFl 1B A ARAIHA ANER A}
&3tqch

th. #S3A7

Be|, "o} § n&RIZYL HAA ALRS7|(Probatrl, FUA)E AHE3to
LEE 180 TE A5k Ael2d 1~1289 sl HEAe st & nle
AN FI2EE JIEE HEH 50 gBES] AEE FUNL 95 rend] &=
2 ANZLen oln HI2LEE + 3TUZ} HA 2Fsct

gf. FAaAelo] % ot U Tt

BejAzol FZu|E 3~120] J4E ¥ IHAFIIVN BLE ARESi A4
o}l A stedct ABEATANE P4 d-amylased] BATS(Gist-brocades,
2BA)E AFLslg e WA AT ME fungal a-amylase?] YFQl Mycolase(Gist-
brocades, &4 ARE3IA T olE A4S ¥z A= U pHe F 42 %
Tl AZAT FHEEIAA E2 BIYE il 2ol o] Fo tiR WeHA, H

EENSS AEsldon EiA gt T st AxE Brix, 7MHEEEY ¥



oMLY

=3 PRZE3UAR

NOTE

£z

2% 4. Purge & Trap system?]



4, AEHAQ FHF2x ¢ pH

x4 2%(T) pH A% % (nl1/100g)
BATS 93~95 5.5~6.5 0.05
Mycolase 52 ~53 5.2~5.8 0.02
o QAR B4 |
'50*7]15‘{’-3] E3& dynanic headspace’®¥ o w}g} Purge & Trap system(Tekmar

LSC 2000, u]2)& AFRSIUTHIW 4). HLEUAL Igo] B 258 slote] 2 &
g F o]F 0.52& A EH (55 X 120 mm)ell #|8te] AAZ purgingdtd A 7|4

F&3}ct olw) mount, bottom, valveg} lines Z} ¥£2 £% & 100T=E

H

<
A 519 8. stand-by-temperatureE® 30Ceo}35lE 3ttt Purgingd 30psi2] A4

3]

g 2% 100015 EE 3027 AA3te] 60-80mesh?] F2A|(poly of 2,6, -diphenyl-
p-phenyloxide) 7} A H F23(12x1/8” stainless steel)ol] I ELS E2AA
th. ST $E2& AASH] 215 dry purgeE 3T AASIAch F3H ¥4
& WA 5l FATE S0TE °1]‘=‘]7]'§3}51 180TColl A 33t 7id &3t
= A5t PurgeZt YRR F trapUifoel Holdle vlERAY A& AASHI
2]5te] 250°Col Al 307t conditioningr] T},

FEF ARY FNEES F 58 P RALE JtAIABnIEINI(GC)E o]
43t 431t ¥UIEEY SAHY HIE= HEI|(FID)] response(area

count}& XMz 7](HP 3396A, Hewlett-Packard, n]=%)% &3} y|adyogw 1}

el it



B R HRol 70% TS AMgste] Aol 3083 AUAA A
AEL 23T b YA12(10,000 x g 108)5t] HAAg dgon uhgo
Zeole B2 YAYOZ M3 Tk AR Apgslart. we| FAL slE-Tat
gMo 2, whayale] gake aaccol whel Al sheich

Lo

¢

AL E5Y &3

Az} W GHALZE HEdtq EL U {E5ES L5 AH=A (Hakke
viscometer RV 20, U.K.)& AFE3} FALXE 20ToA ATEEE 0-1200/sE H
BTN AYSEHs] mE WY HHE zASIATE. WL Hakke

software support version 1.2& o]-&3}y 2|2z EA 33 B435gdch

- 53—



X 5. RIPEBEME Q% stAAEnED Y2 FexrY

Instrument Hewlett—-Packard 5890
Column DB-5 fused silica capillary column(60m=*0.32mm)
Oven temp. 35C(3 min) 220°C (10 min)
15C/min
Injector temp. 230C
- Detector temp. 250°C
Detector FID
Carrier gas 1.2ml He/min
Split ratio 1:20
Make-up gas He, 25ml/min

7|38 S SA35}7] 91510] gas chromatograph-mass spectrometer(GC/MS)& Al
L£3te] B35t GCollA MSE AN BE =UF7I9IRT interface2 =+ 200TE 3}
A3 oluf AHg¥ MSe] RARAVLS E 62 Prl. GCHEVIE AR FIDoJA €]
A chromatogram2} MSejlA] @o}R total ion chromatogram(TIC)E ZJZH|L3}7]¢]
%t ¥Z indexE Y EA n-alkaned A}—S—‘E‘}ﬁtl;. M2 n-alkaned GColl FUSI &
o]2]& chromatogram® E3-E] 2t7}¢] n-alkane?] B F-FAIZHE F3HAIL(2H 5),
E o]& GC/MSe] FUste] Aolxle TICE FB Z7}e] n-alkane?] HEEAILE
u)235te] 2zt IR AiF e B REEAZE Pt wREEAI 2] me} 6est
MS chromatogramit®] ¥7|4E wAE ZZ pdsYch, BIEEY S

Wileynbs library?] spectrumz} vl23}te] FHel3}aict



E 6. B4 THS Y CMse AEzA

Instrument Concept II(Kratos Analytical, UK.)
Setup source Electron voltage: 70 eV, Resolution: 1000
Setup scan Mass range: 50-300 m/e, Scan speed: 1 sec/decade

Data handling system
Computer system: Sun operating system ver.3.60

Library: Wileynbs(National Bureau of Standard, U.S.A)

c6 C7 Cl10 cll c12 C16

Ci3 15
Cl4

17

100,

C18

1% 5. n-Alkanes®] GC ZErEIY



E7. |9, 3y, =3t sEy JE5A

g 5 Sl 39 = 7
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




3y d #4493

A1d Hee] AEHy W A w57e

LAY FAL 22 vt BT AR AUYG BolFE 2T Hay
e U2 TAE 4A NAFHAY $ AA s Fusy B B A

d otk Uk & gAY A=gR BAE stk A, 4B 2asy] fsld @
L8 AEAA] o2 st Z, TUL HA =T st R, A=z LHE UA
SIES sl R Folrh ¥

B 4% A 37, 0P 0BS5S B3 o] o3 o] Foixqt §r}x]
FeqoT BASEHo| ol ofF ofF 74X A8 ZULT o] FolAHH
gtz o2 Ea7]9] U AEL thts] Uol 1xe)E nlxx] Bete How oy
A glch Ba7lol &ls) Bl BAYRE AeHos FAR g=173e 23 9l
2 dth F g=te 27 Lutolzl WA U F, BRSNS EXL7} QA Wl
egtohlz} Belo} 22 FF FLoE olF Byste EUAE A =w U=}
9 asle] met A=A EelAFA o] YelxA "},

22 PERA Apabg 227] 43 thEY) e e QAE, ZRTFsA
U ZEIES thE7] UEA ¥ 2L BAE BFsi= o] gyl Asjo|n

BLEME 1004 Ex 102 BAZ st 2 B} 2 &2 gAZ, e &g

n2

L

BAE AFPUIE ¥l & FAE A4 4AL AUEER uges HA sHA
AASTIE st dA|2t Po] B2 3y sAg} Zo] Eders st Eag
AEE Uehdrc)

P



ENUAEE AxbEe] Hold 48 $H™ol 2AA Sl wetd nlAT AT
9 +5 2ATAsA QeEAY, AL, ZolAAHE dag deqth 2y
de Uehis AHE QA 0p Lol FAMI AE AU ol B
Qa7 e S A7 Aol g $HAT Bo] YAE A Hrh whe
A o] AAAL AAZ 5ol 1 olAolAE FUANE WA D 2 olshelAE
2aAxuzt 571 g2l o] YRS R Gt BA FAZ e o] @
ZlAolct. uleld BFASZ 30-50z F2& FAR sto] 2 o] Uyt 1 o]
s1e] Azt ABol 2 Aol QA Tk B T opizh By} AN A
o AAPZI WAIIE sl W, BoAMIIM WAl 2| A2
Que Baol BE TAlY TANN, & ARPZ7 A= YUY FF7
= Ushga RSl Qaolth 09 Bs ARQELS ARARF A -e—%%
G @M Aug Be FREE £4E WA U WREIE o A B
oA TIE BHE 7N WrRe ASos BE4d, VAl B4R, BF

A, we) AA, N7 Q 2ATo] ALY Yol o3) YV WA W ® B

2, 25)

.,..

¥2

tr

Ligh L i 7] R ulge] T gae] meEliE BESA JR=7t
A H AU thglat Beh AR &4 A gen®™ ujfre] T
gtako] S 4% AEA ARYAES HI5A Hol wet 4=t AA He A
o2 oA ok Qutze &g WA oL FEEAE XY BT
24780 28] Wio] Bgoln® ol AFRTHAEL IHARF olEERL
7t 2oz 259 & v AR AR i S FLeAE
ole] $4AFY S Refsle] 2 A Kl sll=FAIE F7Me UA

of that ABEA] AL HAAA S P2 AES Sl BEHA

S
gt

ofN M

i)
N
-[m
o
oy
o
o%
%
2
I
e
fr
i

712 JehA Hep O 23 EstA A"



el oF EF ZIISH PP o]E W4 EEY FHEESF HE ¥ w9 g}
AdAexw 2 Wyt gloey A

2 53 AEA B &4 g3 dfel &3Es AEESAEL] AL tiN-E
& AEL THREF ohUEHEl si7ke TEAEL AR g grh
BRI &, UF v IR oA A8 ALY S Y, F79, 2

Bz ouzo #4sia g EAS =5t HEl, RIAT Y82 &
£

=

delA glem wiebd HelE o83 HEAEY FElE tiuE ¥ dego] drt
wpeby & AgeANE RAZBBAF(AY, A AW, 29NEF) HEZA
BsIRE AXE o 2Py 2 ALY FHV BestFe Jlsdel 9%e
oA 4 9lg Ao wWeiso] AR HyF BeFel AEugel HerhFe
AR, UAEERE, HE, JEEYE, FEFFASF, FEdsi=EAs, EW

U 3EHE 5ol B V2RI ARE &3} olE HAE BEY HIAJEAF
o] EA/E 9 AYAFE $¥siolr

1. Belo A2y Zlesd

7t AR

AY71E AHEste] =R FYL Aol vi3) A, A, HF, &G0l
A ol Aastgd eyt 83940l R, f-glucan?] TS 4 F7ISHATHE
7). ol ERAF Held R, HoldREF 2 B-glucan Y HIAE =4}
g o]®¥e) Azte} FatstgTh



=
1= AEEZ(size distribution)ZA FEA|hH A&7 2B o 2o

N

gt =277} etz A Fc

EZAE o] 83l FAT YAEEE E 83 Pol HEJY £Ho| wma}t R
7HF 4= 37 XA AolE UEhd Jet mill®] Uzx}Z7|7t 713 zAgton
3 th2 22 Pin mill3} Cyclone sample mill®] }=}=27]7} 2}Qk3 Ball millo] 2]
¥ R 1R 2 ARE Yeidch  ER 49e AEslo 23 Bests

t BYE ALY HeJFRREc A=A 7]7t 3A vetddct (% 9).



¥ 8. AE71e F7E HrhRY d=L

A2l 271 (w4])

A & 71

+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

* 2 &F 302 M A (sieving)

E 9. o9 2@ FIHRY Y=ias)

aom 3 =
?1z}2 7] (mesh)
+40 0.4 0.5
-40, +100 57.1 22.6
-100, +140 37.8 24.5
-140, +200 2.8 48.1
-200 - 1.9

%%

Pin millE2 H&F 1027 N3



UEEZE o] Tt Xol& Uehd 4 v dn@Pzt EEAge
QejARE FEe YSETES ZFsten ASEC 23 Aok AUAYY, F
Flgspgo] AuE o] ASEI ok P EEAYES pPStL WAzl FEY F
gl Aol Qo A=zt BXNAU PHE Yol HE BASHA] Y F9st U
st o3t sieve blindingS U=}e] 719t Fefel V& werh ol
XA (sieving)ol AT YR AA e YAHEEETE A Ueld £ gtk E
G A(sieve)F BIH3HE 7159 X Az A 3 dtel] $EUL, WA
2o Ex) 4%, YERE, JAERY AVFE] @ et TP wrge
A% AAUARE AAUWHATRT AW YAEDL AR ZPUSETE @
2484 S3dch

BeQzle] OlEES 38-44p Hlol glom HeJlRE WiRETH F2YE
o] Ao T we AoeT MY bran flour (Brewer’'s grain)®] Y
Mol 125-400 4 (B2 YAZJE 2504) Q2 =T 2 BTy B
g=xt37)E 50 Actz 22 g i gict

RelZlRe] dxAAE J5A ol 3o UL uH Y, $EF4Y, A
Baae, NS B4E0] HAE pasting 4, AW, AWSAET sFHAel

HAos R Fi AL QRG] ol ReZFe $Be

=

2 Qg nx
oo} OhE 75 BAe] Gk uAEY ol xS Al 27] UEY
7.]

Aolct.  F B 2 AR AzA ARrY FF L ALYyl net dxiav

14

7 gelxA s gxiazie wiel T3kE, AYY, $EF5Y, AREME, UF
8] B4 Eo] HIHo ol F5PEL pasting 4, AZE, AY, AHEELT

7F2HEo] 2 4%S A= 2T B3t v} ok



Tl N=

Color and color difference meter® MNEE &A% Az FriEe dure
o "lah Lol o}l WA Velgon ddo] Fuof uls) ofFe 2 Rl B3
ol melanin AlE2] MAE EHS}7] ufEol =A(pearling)of]l &J8] ZHFo] A
Eo] o] F2 Aol AAHCL

A2 +a value 2} +b valued UElWlen Hele #35(29, TaEF)o 3B
& Vel YA E(carotenoids, xanthophylls, anthocyanins)o] &xjdlx= 2R
A glon EFF ol HAFY MAFo] AHAE FHYL a ¢ bkl WA Y
ElRCHE 10). Kel$AHdLS BT anthocyanins& EHSIIL glo] 2}me] A& o
3 ZEFo] B vehdrian stgdon Y A gt As( b value)§ E
#sto] % %% 2 (pearling)e] &3] AA F22H ol HAES AAHN &
1=

3 10, 499 W@ A3} 47t M=

g & 4 o 3 o 9 7
L(2] ¥7) 83.7 90.0 69.0
a(® M = ) 1.11 0.61 2.53
b(F N &) 10.2 7.29 14.7

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

- 63—



AEoe] FHES WEAY BAATES AL Y=t AL ReTY4E
Axtol WA Uehs 2R 2ol (& 11) YA27st Wyt BAS RejZdch
w7HRe] AR oA AT Ut ulAste} Mol met el WS LEhhs L

£ 27152 a(FNE) o b(BHE)FRS Basl] AT dso} HY DA

7} Qlckz B4 & b} gl

11, AE719 F7E HeUFe A=

Al =
A & 7l
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 91.8 0.65 5.50

»

et &4 AL

I"

Hrbee AxTI)7t HFS4S BEEATI £ AVLS Uit (F 12).
EF E 9ol UER} QEo] Aug Ml AR HestRl Fue 2T B
g7tERT Axpass 2 Ros uehygrt

Jet mille]] 2J3) ZnA EHE HeJtFe ALEHYE7E vf$ &oH(15.1%) T}



BTl 23 BestRel J1%d SHoN 2 MNo|E F AT oAZcE A
ZEA Jet nille AEEAET} ul$ gol Fisix] R o= A r 0
Roller millell &J3] &R Re7IFe S&4AE 42 5.5%F Jet nill& AT
THE pillRt} &3l ol Roller mille] 23} K7}t 7px%
2] T2 HA4d EREol FAEE AAN Aoz &4d
7] wj8e Ro=w mitEglrt, Cyclone millz} Pin-mille] &3] HRH He
7t &AL oo] 5.3%2} 4.9%2 P on Fitz-mill2 7HF WA el
v}, 23 7}(tempering) A @l sted Ball millef &3] &3t #L AREATT]
3.8%% w23 oA el ZAAEA SAAES AR vlE) W2 AL
EAE e BAFHU ANAEL SRR Fg WA EE FAE] A
FEL 2344 A @ ulgHA Aol £33 gk W

ARYAEL AEAEF 7IAF &35 A Ha &4& U2 82 &4&
=] of2 AEIHe o7t WolA thE B4 & 7HA ALV Helol whel K]
7HE] FAURN VT EEE BAHol & ol A& ZeE PyzHct

&7 AZEEE(%) FEFTAF TEEM=EASF
Fitz 3.5 202.2 5.32
Pin 4.9 209.3 6.42
Cyclone 5.3 204.1 6.09
Roller 5.5 191.5 5.33
Ball 3.8 211.7 4.92

Jet 15.1 274.4 10.13




Hartee EHPzE 1% 63 gom AEYR

laymbééﬁ

ag 6. AE7e E74d BeUtFe EUFZ
A, Jet: B, Cyclone; C, Roller: D, Ball

b, M2y IS

q 2712 WAY 4 gdrh. B sHEY matrixes FEFI A
o

; E, Pin: F, Fitz



He|AEe WAEZG nlxzirlE £ lenticular granules®} 2} spherical
granules® T o] g=d™ AR Asle] glo] FFo] 10-15x2 2 U=tet
2-5u % ZA2UAE T Hel” gxe AR A9 13-204 =9 ¢
2}7F AA Q] o 7048 xRt vt R AEL 5z AR 22 iy}l AF
ol AAQ 10 F ol BRI 12 Froll Aol w0l it x| Ehy o]

E 2952 AR Bel, FAA 2457 He 22" oA gl

SEMe] 2]3ld He|7}RE tiFE S AEYRIEC] BEAF I MEY FAE0)
529 flour matrixE& HoFort RIAZIF matrixes WIHEY tjR3Q Zlez
AZUR7 2 A vidH ZeE B

Uelgte] WIE matrixis Thodgt 2719
A e wRe FS gt E 3
A o3 AL B W o AL REUAE B olugiont o
27t ulMiste] Hofl wiel o]& SHE YA nlAsteiA] ARYAI] BHo] Lo}

T AFUrkEo] A 9 el HEE

ul, $RF4AS ° SEEHEAS

FEERY(WHC), dZLe|$+EEFY(AWRC), +EZ Y (vater binding), T+EFT
(water absorption), $®X-8-%3(water holding ability) 5& AE n]%3t on)

2 AMg-"rh @
EAREL RE £EZLo] 243 L it O nasee a4AR
2BEL (AL, SELIEX]S(FS]), SB2RESIY(WRC) L UzaSRR.99

(AWRC)ell 3 uix]e= Zie® Uelurt (& 12, 13). $EEF+2/$E= Roller

rlo

nillel &]3] HEF Be|7tFolN 713 Yol om oj= Brabender roll millefl 2]3j
Be7bRe HR4EAE 53] B-glucano] AYx AAEYY] wfEQU HoZ gt
Hock Bl udE g REALYU S-glucan o] WHC 2} AWRC™ o] 3rg ]



Atz ¢elA Qth  Roll mill o]9)e] Re7tRolME ABEALT 245
FEE 29 d2 FUHA Hed ARSAET M £ Jet nillold 713

B2 WAIZLS Uelwich $E2€31Ex]4 9] Ball nill?} Roll mille]x ygton

ol

Jet millolA 71 &oth $EEAEXFe ALSEET F7MEFF F718ke
AL Yetdch  WSle IESEEIL 7B w2 Jet nilloX 7P A Bkt

tl Jet mille FEESLAF7 1R BUAL FREINEX T GA] ol &AH A

E 132 AWRCS} F/4E ©|-8% WRCY ZAzlo|m F A
Lom AWRCZ} WRCE.TE ozt A eyttt 4|4 EAH(ARC)S H A=
THE WAARY $RESEYS FFs9s AEEolA & WHOE distilled
vater retention capacity($-EE-62)3} WHE Tslo] glom zua] WrFe] 4
25443 43 BAE 7R e

AR e rFet AEY Rejskee WHe Rrl FuR|sIEe] WHCIL Eghon
EF AR e 7HEL] AWRCE FWR IR R &4 UElkich

W BT ujRe Ageld



FH 13. A&7 254 Re|7HFE2] AWRC 2 WRC

VWater retention capacity

A&7
Alkaline water Distilled water
Fitz 199.5 182.4
Pin 220.3 203.3
Cyclone 205.6 193.3
Roller 187.5 174.0
Ball 196.3 189.1
Jet , 309. 8 269.2

Ah B rhee 2354

AL 2245 2eal F5E F7l0 el s3&5o] micelleo] TAFH I 33}
Hrh, & 14+ AE78 FHEE AXE RerRY 33 54 & anylographd
A8t SR Aot



= 14 A7) FFY RelshRY olURIAZo] T YEE B4

IIIRA R 3 =
A 2 7 96°C
(T) 202 AIF 50C Wzt
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

§71x] ReE|l7bRy IR LEE 60-68CE 8T Xlo]& viehfglrh.  Fitz
mille] A iﬂ?ﬂ*]—‘*’-&?} 68CE IR 93 Ball mill, Roller mill 65T,
Pin mill, Cyclone mill 61°C, Jet millo] 60CE ulobx nlM3lA ZE Ez|7t
2= g8 33U AFAEIL AEA 249 ZvbRe T %A ANFE A
ol=eoith, Ball mill Fitz millEATh YX7b X9 27133257 deR

A7 H(tempering) E}el ZoZ AL o AIIF AL vlAste]
Holl wiel AEL] Sigo] FHA dojuba TEIAIEEI] dolxA Hrhe 59
A2} gttt IEEE HEriERY YAl AEeE 28I £4E 3
£e] o] §S5F A uvehdes Z¥HE vehdch

8% slurriesolAl AZA AER B7PF(Fitz nill)E njAMstA A28 Bt

E(Pin mill, Cyclone mill)o] BI3E & 2EAA ZIIEEL Agd HoiFge



o Ao W FzT 50TE ¥z For 2 F2EE Ut

B 7t$2e] pasting viscositys Uxl7} & Fitz mille] 7H% vter o Pin
millz} Cyclone millelld Al uUelstch 2y ofF uAlstAl £4€ Jet mill
& Fapyp we] AP 9E FEe] S A=A ot AU HFEY ST HE
£ dojmals Aos xAEFErh  Roller(Brabender) mille] 1% HelZlSe o
3372 BE dAEE ARRT $x71 Wole ole R4 ol LT
2y Ao g wgtEglon] W setbackit® UElATh  EF Ball mille] 2%
Be|7kee dxas|7t 2R 47 tenpering)ol] ¥ AAE FEI} ol
HAog AmEglch

BeE7hee I3l wele FFol wet zelE uetdch ) nelAEe =
HAALEE UAE dRas} 53C, HEE 57C, 22 YR EE R
g 59T, AR 62.6C vtz H3E vp gtk Buhler test millol] &]3}o]
2T B (RRAIE $£&:69 % 74, FEAVFE £& 7 61%)2] anylogram
2 ANE ZAz AyiFog ANVFEZRIAVEIUINE &£ F¥E HAtiR
sttt g3 olEe Il 73-75T, FILIAELEE 85-883T Y Heloly,
ARIAFZNN A7 S & F dATk

E3 Reztey B2Y¥E IAALErt det duRe s (barley meals)
pasting &EX 69TCeo|3 Be|7}E(flour fractions)& 64-66T, el kel
7} (pearled meal fractions)E 54-57C Qtr). ReAEe IIL2TE 51-60T,
Besbee] TSR 53-36T Abo]Pairtz sttt Rzt E¥d s
= 2w R 2| 7F2(barley meals)?} 250-295 BU, #H|E2H XEze|7}F(flour fractions)
= 250-335 BU, Zgj A B e|s}¥(pearied meal fractions): 775-1060 BU L&
™ YrtF= 460 BU Qith

HuAEE ReslR ARl Exshs MARY ] AHAE GTL W A



L2 Ueixten o= dnjre|sbEet AEH He|7FF9] swelling power?} Ath3
L2 ui FRe|sE swelling powerZt &2 Z2& A5 Foch wapy 2
Aol ARt FYE 2712 swelling power= TRHE B -glucand] ¢J3f of7|H
o2 getsgdrt.  B-Glucand EX WY2hyo| o FEJ} &2 gel 223 &S
setback viscosity® HoJFAUTE ™ EI L2 HIATL o SBT3} o

A2 RYAE Xt AL2 AlgHrh
2. el A& s57e Y

Bele] F2 Holdf 48U f-glucan IFh MEHe] of 70%x8 PAstE
mixed-linked (1-—3), (1-4)- 8-D-glucan® 24 UALRA] S L2EES A 3}A]7]
L E3E A3 g ZeE A gk Eele B-glucan o] EXs uia
22 hulled barley: 2-8%%] B-glucan ¥&& 7IXciz B3 ¥ v} gict

WrEs} el Fulelds RelRe] ABuel st 2] AT By Al
Folth. RHilE JIRE gl doldE £ AWIE Es] AU BES
LAY Prel B AReE IYH AR J1BIE FohH] FHS A
ztg 4 olth. A=A ALE 82 Exg 257132 WAZge] glon
A HAY tempering W nill Zzo] Yesic}

Bele] A BAYLE Heujie] o] woolly ¥ ul glon mal H8A
LAY Bos HUY 59 MY, tempering £2 U roll setting® & 4 9l
th. A3 HEUe nelel tempering A} Helol W) ABA xolel ths}
of XI5t HEFYEE JES EAste] B vt oo,

2el2 7154 HoldAed B-glucang HF3] Sl e 4 HeE JHEE

Mot



Azsloiol s RelE BEUT TEol] 4¥S £4% A%e E 157 Yk
2z PR VBB 62 AU FHeY HE-2TA BFS A2 3.9% o
4.9% o olof u[s} ”Qiﬂlﬂ B-glucan ¥ 44 2910] 7.1%, F-E5AE 7}
5,662 AN B wiTh MEIABIAE BH(4Y 2 HA(FSEL)
Br} B-glucan Bl BUTHE 15). WHel EFEY Sl dauol 19-24x
= Muele] Aol HRUT 18-20:8TH B0 ot FAE AT Qb P
7 uelol uls) 84 Holdsel Wyl w3ks] HBolglch

X 15. RElESE Yy H4E 54

(%) :%)
< R - 2 ®H g

84 £

SR A% 4 291 75
& B 9.7 10.9 9.3 10.6
T W A 13.4 11.7 15.3 12.4
2 A 2.9 3.3 36 2.5
3 ¥ 2.3 2.4 2.0 | 2.2
He} 2F3¢ 4.9 3.8 7.1 5.6
8440l dF 17.6 14.6 9.7 14.4
7HgA3 Aol 5.9 3.9 8.1 5.9

Z Hold& 23.5 18.5 17.8 20.3




Rele] =F(pearling) ¥ AB-glucan®] ¥ HIE AWE A3e 3% 73
Zrh. AHree] A¢ =& o 90%7Hx] B-glucan o] FUslE R, ZRIE
85%71x] VA3 F7stden o o]de EFdAME 3 xolE Holx| dgirh A
Belzh grele] wis) &7] f-glucan §e] Eol f-glucan FFHo] FeT¢ AL
2 Ueigten i AR 291)¢ wld HE(FEEE])Y EFF B
-glucan §32 FE 160] Vet 2k EAE 71-74%A S-glucan #aro] Hwy

o] u]3j 1.1-‘1.2 Wl A= EA Uelykch

7.0

O Hull-less barley

6.5 @ Hulled bartey

6.0 |-

5,5(70/0\0—0\0—_0 -

459

% f-glucan (d.b.)

3.0 ! L ! ! ! !
0] 2 4 6 8 10 12




16 . 2H# 2 =X (pearling)® B-glucan T3

g ~ B-glucan ¥
ERZAE)
- A 4 291 TR E e <4 291

1 97.3 96.6 5.5 7.4

2 94.7 93.5 5.6 7.5

4 90.6 88.1 5.6 7.4

6 86.0 83.1 5.8 7.6

8 82.2 78.6 5.9 7.8
10 77.7 75.1 5.8 8.3
12 - 73.5 70.5 6.3 8.7
14 , 70.0 66.9 5.7 8.7

HEEE B-glucan ol £S B B opiel Telviete] A AMEA, T
Soldl, MR 5OT Hel TE YRET ResTh EY A& ARER A
e USY 4+ dE 5 HUR Ao Aol AN v} 4ok BF o
A4 AR B-glucans] AL SHY WBLEE ZAetA] A3l WAl WA
Ro o]-8¥ . ¢+ Buhler test millg ApE-8lo] A B3}o] Kol R
AR AHel, wEeA, HEY, Aree o Fou, Awdws An
e AR Tl 13 £, 24 AR ToA ABARE AHl ST 7}
Folgol e Hol™® A olgske Aol HeU HOT WRIHo] Wk
F3 o] B2 MELE UEE AME3Hch

Hels U3} nprix&E 52 7N tenpering) ZZ o) wel A& 5o xjol& U}



P AREE $2 1ol 24X7, MEEE %ol 4827, Px2|as}
gReds 2 13%0]4 48A17 tempering X E]dle Fo] I B2 AHESFSS
vehd 4 gtz stoirh. KelE tempering X E|31R] 92 YR} 13%0]4] 244]
2t tempering ¥t ¥ A E¥ T LS LS FHY A= F 177 Pt RIS
Buhler A8-& =A&E71& AH&3te]l ALY} Z2} break® 3FF(Bl, B2, B3)2}
reductiong 3F-7(Rl1, RZ, R3)7} AAYX|Z bran?} short7} £ HcTl  Break
flour 2} reduction flour& ¥¥ R/ 82 21 AEZ vf$ yigkn 2R
g 8] AEA] tempering EH.e|7tFe] £&o] 2 o

o F¥2} vif7t A L= EF31 brand] ¥& F7HA )

Held] AEFHo8E fs LARA AEEHE AHEIE ARY 4 gdon
Bhatty ™ Re7tFe $&2 70+3EU Hyrin stgth. Ao B-glucan ¥
B2 4.3-11.3% don HEslFE= 3.9-9.0%, 22]3 branol: 4.9-1.5% B-glucan
o] X§t¥|o] brano] o} 1.3u]¢] B-glucano] ¥ 4 lgdch %3 mille XA
qoz2A AR nM% HelskRu Re brang wEold 4 glrkx shgict

3()1:.‘% F2] 23l Aoz L].E].Ll- (o)

Knucles 59 Relo} 7elg A& U AAo] 28] B-glucano] S35 +5&
doa A2 2 JF2F] ) 6-23%2] B-glucang ¥-8-3}= barley fractions

g & + ddcia st



3 17. Buhler A|HE & | E7]o] 23 Hel A4S

(el : %)

HE B Tempering(x) Tempering(o)
(mill stream)

T 4291 FEEED 4291

Bran 39.3 22.0 49.1 34.2
Short 39.5 56.7 30. 4 47.2
Break flour 6.7 6.9 7.6 6.7
Reduction flour 14.6 14.4 13.0 11.9

HEMe ir’—l% A= ©e] 7RI FAHRT] gEo] o] oFz AHEA o]
g B3] f3) AE F2 A= ARk gt uife AEY L A
TL2FH FeIF ] short fractiono] WAF = vt BYEA go] AL
Ly JAT e Xil-li‘-i}%% Aol we ey Az %%_b] :@—E—QEQ‘?'-EI
we|E3L, o]Zo] short fraction®® RAX2Z wlS-FHEAo] Yom short7}
oAl "t Be|7FE(flour)?] B-glucan§tale %“—%‘(raw barley)ﬁil vl o
= RbA brand} shorte & YYEL} &2 HE2 E2Y3IcHE 18).

B2l Holdfr= sievinge] 23] AThelA HJY 4= ok s, Fwz)
¥, AZEYH JIFE standard sieve(20 cm-diameter, US Tyler Co. )& A}&3}e]
1A 2 Bt HAst el

325 mesh £331(454 opening)E& AHE-3IH AEURH (<40 )E AAY 4 9o

B 7Hels @2 4o IEUzMEol Ex51] wRol 325mesh £33 E3she=



o] Y 4F £3%o de 7HFe B-glucan PHFLE AP o s F7151A Hrl
Short®} bran® 2 2B AMAoj o5 W2l 1872l &R HES S $
oldtH & 19).

3 18. Buhler NE-& A&7lol A% H27Fe £3E ve-2F¢ €%

(28] : %)
E¥(Mill stream) 44 291 2=
Raw 7.1 5.6
Bran 8.0 5.3
Short 8.6 7.0
Break flour 3.2 3.0
Reduction flour 3.0 2.4
F 19. £44%} short2} bran®] AFel ¥ wel-S2F4 P
(%)
A &l27) 4+ 9« 291 & 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




A7 o] 2%t TietAl HAZEH B-glucand 55 + olen f-glucan? =
21382 28 1o AHAH v} gk =4 2919] shorte 8.6%2] B-glucang -7
3jo] 2dmie] 7.1% R} 1.218) &9kom o] shortE &47] (Cyclone mill, 0.5 mm
screen)E I3 F 325 mesh® H|A sl FEAS A AL 60 mesh o] ol W=
Bl B_glucan TS ZAT A} 11.6%2 Yrc} 1.63v) FUiE . RS
2.2 2] short: 7,093 ¥-A-3le] Rl 1.25% S5t 2™ 325 mesh A oj
o3) 1.8v) ol $HS ¥ 4 Uk oA HReA REase|rst Ay ARe
Ql 44 2918t Aol 2% B-glucan?] FHEIL A Uetyrh.

3E ARAE £H5 Y] B-glucand] 71 &2 =R AelolA 2% ¥ 2d 1
2 22 FZLE AFo 3] f-glucand w53 Z2l= F 203 Hrl

A2AE 25]71%}33*1 B-glucan ¥3Fo] 25%x71x] w5 Y& ddon 4
8] B-glucan YK} 3.50 B &Y = & WS Aygstalct

X 20. A& (Sieving)ol 2%t p-glucan?] &

R LA 4291
L 5.6 7.1
3 6.3 8.7
> 325 mesh(45 uzm) 10. 15.6
> 325 mesh(45 zm) 15. 22.6
>100 mesh(147 zm) 17.5 24.8




H 2d Hel uArbEy 4544

NAMRE SHRE nAR HYse vty ATLERA WS AN
e Bold TEJHRE @ oW RewE wEW ReussTe g A
3] BE o] gFo] fexlol e AW & 4 glout ATl 7= o

g A A9 1990 # 0FE A Welo] o] FAL Mol....” B
Joll Solztthe olopizt o BE A Wl WAFE WEE shyo] ofufo]
olu] ANHZ Y&E Ul T o] I Aake ohDs oW AU & F 3

th ® olg mAZIREE AulA, R4ulA, Rejojr], fFojASe] 2 AL
B gHol glgdon] FES AHA WAL FolA VTR T FoF At A
34, W3 9@ ddgol 3l BIIARA] B gAY 8RR AN
ol $4& ¥ ol TEo Bl 2EEE off&Holx & feuet M 289
&}L}olcl.

2] o A7 AFAFTAHEFL SR A E o olof tidt EEAFAC] A (HF
AN T026-1995)E o] Q12 2 FH-&EslE 4, Re, FF3 Z2 St FRe
FFE F URE 3lo Ay, 3, 2 245 3HE YR U
2 F33a 9\1/'5}.

o|g} o] m 7T S HREAH FE JF Ex FFE ARSI £348S
Eol7] 1% ST 7tdA AR & 7t ofuzl 24T Yuld] S ] FET
2] AP S EHUSIL o 71T HE FAsl HSE ¢ 4 Urh ¥ =

T Ho FFHE ol 83 AW, Ao H M, HAFY olFE ¥ FuA
F5ol AFol Wol w2 =
Z1e oy Ad2e Ffole 71242 HErTh:E 7 AAE tidE + e
tfgA o2 ZHFE ol utel nA7HF Rt
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Zastd 2AH ROIEE 4% wElEl, BB EXeln Hol 4=F 23 7

£ TyaesnEA ABAAETE 4 $EI7 4 By, Avde ng
SASE B Solglx GemT AgABe ATHAS AW HE, TULF
AelEe U SaT o] HASABLTAL HHY 24S ST Yt 2
o= Azt

WA dAlold olBoT ABHY AEE ASUBTAL W, wal, W,
2% AR2. 571, IUAS 7 ARE PE wEE Tyshe ZQ JlRes
Sl A 2 g AIE S I wol ARYLFE TYIIE st B
Aa], AZMASL] oS0 AtE olu I dol £ W2 AT o2} #
A NBERAS 2 ABE] WA, BUAR, BEA, A5 oJEL
= AZo] Bl ek
pw g ATED 9t nAstRY AsUEzde wE 2 QAlnict 47 =
Mol apol7} Qlov} tiRE ¥w, 2, W, &%, 7, 2, AET 5 7Y

22 stz aYelE &, WA, 2, 4 BF $E5E PBPIE 33 A
‘I'OT'

il

u]A7FRL A4

g AR E B3| Bte FRABIEEA AoldRE F3 Ul ¥R

gl TR UEERES EF E Vel FAARA AAske dol uHTh F
o] ASolE 2 2}y, 3, IEFS AAY FUulE st ol He B
2oE TEZ7H Y WSS AAT MiAFUS BT UIFE HE2E AHE
stz A =2 ol AWuly WrRE Aoldfel FULEAM FET AEE
FeP3tA] Z3HA Rt

Ful MAZe AL FHE FH 43 g AoldRe 4T ULE SR



FolBo] TR A 7l&o] WYY AN 1ET AAH IFHE AgoT A =
Zej 7]z,

Zge] Ao|deL slEActelaAthol olu] Wrgo] Hulo FAEY BHAES
FTHe Rol YA P AHT ol FH AWE Eusisle] Ao]Fol U
o2 Myt SEARY Azt 3 Ageltge] EES oEe] FUh duly A
Aol AR ot} 1Y ol 2ol dfel A sgd HEB, TUA
5] AR Hi UE FY2HEFES ASMTIE e gk JeR B
269 gol gich Fuje] AARe] QONE WIAE EE FUET} e FFHY
A7 273 govt delel ARl Huld UL we g dBH
oo} FRYNZ $E PelHOR RAY HoldRARS Relstel ANHLE 4
Fol Ak WoAe] thEH R T APl ALY 4AY 7
25-35 gAEe] Aol a5 W™t Art

o Bele Aol ste] g $18 AoldRt
RE B3l AAY BT e MEHe] TEYo] £-1,3 2 1-4WYL B
sto] At BAP2E st HEl 2RIl AYP R Y2 olE HEk
e AP U WY FA2HE E B4 AT ue] SuHE
g HIRITHE Zlo] HAE ] glo] gelyzt BAY AHoldfe FHULEA
T8 2% &7)e] slugle] A3 S oA sta Yok

Axjet 22 Fao Avhe] oy AEL APE Bl £3E MY £ Yt
Aeid A Aoz BN mebq ATHOD JFA o2 ofgHolA oF
7L Ml 535 AhASAA HAgely AUl E WAE oo} & WA

o] 9l ziolet At

v

——

-

OlN s

AR MRIFES YEoFA-FAAR-REBH-NATY 2L
FHLE olFold Ytk FABl] YEBFFo| B T the FABtE 2



o AR TS SEsHA] AYoln AZ, BT THL Hol4S TEsiT o
EF ¥5H Pug sedAeol A5 Fulg AUAA ATHE S]]
Aseltt. mebd HAZE 2Tl YoiH AS BAS AAANE 1Y Fow
Ae QEBFol YHH AL Tajot FWY BeAeol AV Pule FAs&o]
& 4 gtk EY ulAsARY Ehe] JHY 2A BAAND 93 £9 sht
7t Bol RAND AS €7k EE 8712 HuSel YA BolxlA gt mT
o e PYolelGel wolglA HEBT VAT T SAE AYT A7 BALS
Sol e7tes HAolopste MARRo| Utk Holth wety RelnAztEe
EAS Bol7] AL 2u4e ZAsekY WaMe] Utk

A AIT R} Yol MATEE VIABHEY SIZA olo] Y EE7H
o] ARSIl Atk Tyt ok uAAFe] hgt 72 Holn HYe o
A up gl ABHAAFTY BAL AVHOE Uerd 4 dx B17)

SES, SR, R 2 ST50) AT EA/ZY YRS AAH 9n
5| BEENY 29 ‘HAEDRe Sulg AU glolo} s ojn], 0|37 glo]
of WTPE Elof glo] tigs] FBAA Hol ASAL ok et Ax ulATE
S 4N 1R BAZE U 39 Shbs AM ATV uig Zo] B YAl AL
o Bol T EBANAUL whebd e7kolut 718 ol Wolel A WolalA
SE Babde] $4 RU ExEQ 2o AWM wlehy st BANEL
A el ARAA 3ol HYsioldot ¥ Waol itk

AR Azl ASH WBHAZAL “mele) ABE W AsA BE]
Bs] AeW AT SUsk YEBAZTY H4S = 7ol AR up Qo
MAAEAZY FHS VoSt BAY FUS EEs] AT WHOE a4y
B AEstdon o A8 YSHU/E (F) Aol AT HEUSA
3 7)1 (FESTINA FX 40)& A}&35leir). €8x o 350g/w 02 dAstA FU3tEn

J



USPPRALE £23FEHE 250 rpn, 7H5E 17%, G245 150CE XA
ch w]AZERL] BAAS AE Y 5gS 40ml 8] Eo] Y stirrerE 30% 7 A
< (200 rpm) 0WHE o}ste] F2ARN AP EL FAR FHslY x2 EAISHY
t}.

1. 33 F32749 &3

A9 23 AEed S 7181 JHdsHE ol LRo|olM HEYL B}
QLR TA B3t thFY B 5l TETTE o] wf ARYRIY nAg
ZAFZE THAE] HEIFAYoU AR IRE LA Hrl o] uwle 2EE 3
222} st @t oR 50-70Ce Zlo] wWrl Xsh= A= EEYT] Alo]
AAFA 22, BEx 2 NT THY F47AY] T2004 EAAIA
3 FAlel doUAE dol 5ol istA B &=}l 28] zEo] dojdrt
uetd $£A43S Iste Ao, ditold, 24, dinethylsul foxides2] 3}&}
GF2| EAstelNE JtdAEglols B3 doict Oy B2 ExsloN T
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Z, Be, BEA%5Y A8 wAE AAl sle FHF AARF] Ao
A ME og T2 AL weIATIA 3, FAL AR DA FHE o
&4 ¥oleke sty TdAFF LR hAH A A&t
au S8 ZA ol E T2 Yt TAIZLE ZETL do R R
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ZAEAY 43 H2RE 2FJe] ZNFEE 9 Fnjde B4 Fewy,
HE2E, HSAT53 22 B2 B ¢ ohlel 48R AEHE Held &
%, =%, +EZERT oeldE 2ol7t glen AT HAsHA B AE o
£ vl o] o] YRR A=A ZA7 AT w7 ASHA
B2 BELENY JIXNE JASHA "ch uwiepd AR £ELE ANHE
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tl & AHoM = ole} 22 FE Zeisle] 140-200T Atele] 2% 9|3t A] o

ka1

o

[=]
HEZ

HIARE B3l HF 228 Ay 2 A usURARE T Ke
2AE 200CH29) Ed9tizt YA FHE v sl AAE do o] Fe
AN E HI2EE 200CE dAsgch

Y Helg FHA =59 EIFgulie] Exfisle o] FF35 UatstA Hel
o} 23] PIAYE FUSHA HEEZ BeAd dEnY 2L 104,
17% Q 25% $F£0 % Zhz} ZAY the 200CoAN 4 A B F BL wele
MRS NXAE AEste RABIGoH Fajo] A FLe AR A}

= ¥ 212} Zr}



F 21, Rl FEU U HIAE HeZye] A= o AHe] s

Y FAT A = A 3
(%) () (cc/g)
L a b

10 4 68.15 1.42 13.46 1.26
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

7 Al 2R AR Mol AT BeAEs AAH whet Mo wris
Uthits L3S Wolxl FMEE Uehls agte oA =3 FHMES Liet
B bt 27lolE Z718ig H2A7 8-108 o dolNE Th aste Be
& Uepjgict, |

g el Be2AS MWl 4B nlxn] ojet T WRARE Hele £

3

TPl 2N =



o HelE Be & Ay AodE BTl ZojHel uiet FEEeY AA

BRLL AGHLE FUshr|E AT 42 el FEEP
2] 3z 4t ZALE ekt

ez Al dE B2 Helg A7, gl 223 gle] oY ¥y

Azk= E 229 Zrl

22, R £REUYR P FHIAE FeBL

ot2 ztol 2t}

B7HE AAR

+2uY AL % 5
(%) ®)
RET Bt

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 7.9 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

FoljAd o 4 U= ulel go| YE Red FEHT AAU

o] 200CellA] 10

B2t B He7e o] BE ¥FoA /MY £ AFE Hol A= FZA

A Base] o] HIAAE Uehle A3 T dAHL e A

o2 Yehget
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2. Bel narhEe] F4d 9 &3 A

237t dojuiA] 2 FARAFEY HITMRE 5 T8t AHS Ffol=E =71
o] delgs dEE UehiA] gRIRt 2R WASHA HE A Sl &=
e Aol ME EFHo FIRY 3& FAstA ok F AL 23T} o] F
o1=]x] ¢t "‘EH——I FE7HFE AAIZEER 7] wige] &2 EF9c] 3o 1]
MNI7HE7L —rHIEH°F g o 24 7o Y FY Ee HoiHE F
g # ollsl £Bgo] x| RIEZR nAItREEANE IUE AEE £ ik o
2t 28 d FEH JFR/E o8l nAIRE J1EY wols FFE ol A

A 3o I & FFAD FH FABI AEE T o AR, HE
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A IHE7L Zte BHLEZANE O FEEPl WHER I3 W dEe] 7]
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R Ao R FFHHI e AdUEES HITEUNEEZA JIFHoE IS
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£123. Helrh R99 AR uAR geRs

2] Z7](mesh)

LR & ,
+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

hEEe] HEo| 100-200m14] Abole] UzFBo| 67-80%F XX FHL U= AOE
UErsteu} 200m14 ol3te] uwlgixte] Fguje]l glojA HAMY Zo] 29%F =T U}
B 'L 2 % AEFSS M-1AAR ¥R sigith olsh Z2 m[YRER 1|
A7HE2] F44d2 LAY Udo] A& e FHF )

wiebd 2t 3abE uA7HRe] oyt BAME AR A2k E 249 Pt}

E 24. Re7t F§RE AR AskRe] S48

¥ 2}y 44 (%)
H 93.8
T 99.3
S 98.8

C 98.6




flo

F 2404 & F Sl Hie} Zo] TAL Sah CAtY] ulAZPREA|Ee Fabd

98.6-99. 3xrlol = 2

Z¥olle 93.8%2 Hrh uA vetyich oot 2 A oA Ud=FEA HAL

2] AF2] 200W4] o3t unlYzte wlEo] HAH L2 wA Uehd A2t HALY A
A9 AJIE Rele] o] 655408 T}E F 1o A EQ 30-40%X o ]|

=to] glo] winy FAtdol 43 g ZoT Uelytor} HAY

B2 A= PP B & AL 4ZE Mt

oA ZFEY] dxet B4 HEAAE Hrl BHI| P79t Al n]al
7HE UEEE Yot £YHH £ Uit 24AEE 3] E HIde X 25
2t Zrh

I 25. A|% njAl7IRe] dxd FAd

A 2] A7) (mesh)

22
+100 +140 +200 -200
H 99.80 96. 04 90. 77 84.13
T 99.79 99.49 95.70 95.54
S 99.80 99.85 99.71 96. 94
c 99.70 _ 99.68 97.78 89. 52

3 oA o + e viel Zo] 1004 B uAUREA Fe EAEL 7
B} B2F 99%0]d& Vel ol E2] A=Y FF 188 A e ez

2ot Adst Bx Hopel wet BabPL A wolxl: Aue uehhalct

W

53] HAL A F2] B-F 200W4 o]sle] £l e 4tde] 82 +ELE F



A3 AslE ot el Agdoe] o] Kol Audes W& T, 5, CA HEQ 7
Lol 90-97%A X2 £FO0F 200H4] o]Ate] UxIEel HIE A= WolX]I= 31
ou} Bl H BAbdo] k3t A2E Rorh Hesh AR Al nMsERE o

X

Bog st Yxel Avlek nelel Wrlazel FwolN EAde AET F 200
W2l olste] WA PRI B +F UMY BA4L wolx: 7
g 4 9glch.
mebd b AsbRel AREE FRF Relel Aol WS AEE s
FaPele GYSAHH A% 0T EAHEAE HAY £ e FeT
geso] o] o] AL Heluhg Yo Alystar.

LR *lf&h‘;l.?_ Q& mASEE Babgol Fx RY Exdo] glo] ol sMAs}

Nel AR e Welstel AR AN E 2637 Prh wAAEE

B AzA AZPYS eSS ol By vastde

ARz T2l EFF @IAXRI nAUER vl E4Hdel A U

o,

o N
S
e =
ok, e
&
2 19.
e

I 26. HeEnAzbee] Az AP o 244 vl

Az 4y 24 (%)
GFAR(0T, 3t 97.46
BRH5C)F dFAX 90.12
SAAR 97.76

HAB -4 SZ 2} A R R 2R - H 2|0 Al 715



Az ANPEE deEstq Az BHIuAREE JEEE Teste £33
o] ciyt FAMEE FAst & Aze & 277 Zrh 2004 o]Ade] ulAlrt

FA B9 EAES BT 9ol F o2 st ent 20004 olste] £l = £

Ar

3 27. AR FAPHE eiste] A2 Henlirtee] dxd 4404

1=} 7| (mesh)

AX e hd
+100 +140 +200 -200
dFAZ(50C, 354 97.97 99, 92 99,78 94,09
IR(BT)FE dFA= 98. 57 99.91 99. 70 92.82
=dAR 98. 81 99. 89 99. 98 93. 98

R S e S S DL PR

B4 7S ¥ JHUIEEA dEd¥S AEsiglen A3 E 283 %
th. ATHY WHLR IR E AXY F5 o8 DAE AAH} sk FTEAY
8] AAREO] glol & Ao o2t 22 FHE Bz +3, 54 3
29 3xtA 2R E g&d¥olele shte dd HeFFLE tiHIA A =S
th. 424l A% vAILE ARA I FAHWYE 2T v} AAe
W Fol dBEHEE FS F 4t dEEPst AR uerhEe] E44
o] 7} $2(95%) ZL=E eyl Iy oje¥t 24tY FWE AT FEA 7
2ol A= FIRAA Ze R wwiFglon A A3 A7, ¥, gto]

< dolx] AEL JTAEE Nl of FSRAES 2AY Frgo] gt
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I 28. d&/d¥ol AR u|AIIRARA AAE] Yo ulE F4td

Az Wy A (%)
YRR >R UdE T2 88.03
HABEHI->HEE-E->E&as->2 95.18
HERI->FHASZR] AR>S A 8 -2 68. 65
ARR->$U->F - AZF - B2 82 83.72

AS4BI A dolMe L& IU3tolA ez zi}ﬂ dojUt2 2 ¥tn|o
FAE R3] AL e B3RS Uagt 2og A7so JdRRS
Hol A3 HHestdnt. F A4 98X 579 olal g FAAAL 7
34LS FANFI Y8 98 HYE 20009 L=olA YA Bgx st
VB FeAlte] 71845 B43L B4R dsArto] s Brig 34
FE 2 200TAA 10222 FISRALRE &gl 23] nalstge
wAatdol A NAEZR Rels ZLo® el E 29).

>

o

F¥29. WE HFE2AE 4&4¥el A ke 4

ez B4 (%)
200C, 6% \ 52. 35
85 56. 23
102 56. 77
128 63. 66

HEHI-E LB gy -2
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F 30. 424l AR uAIRY ded 24 (%)

el=}= 7] (mesh)

+100 +140 +200 -200

=41Hd (%) 99.14 75.63 57.48 38.23

AP BL2AA 200ToA 1087 REAF

2

249% 0T Bage
deoit 3% 200mesh oj4te] #¥LX 75%E EHolR ¥l 200mesh ©]3}2]
YAt YL 362 HWolActh olAW mYxt YL FHsie] s Bargol

HAZFRES Ba4E B Ux3slst 3245 Wolxn 100meshet 140mesh
AololN FE B ROT skl AAHOE ulAtTE AEHA Wi o
3} AZ31o 200mesh® BIshe W BEE HAAT F 200 mesh oj4te] Buwkg A}
gslo] a4 BYS Yrin BRFHL)

31 ASH W] o] A2 Relu]ATFEE 200 mesh olste] nlEakzt
200 mesh o]4te] BT Halst] BARE AW AWTh B HUG o8P
ReulAsteels WET due JPHe Lty LA HS nATEE =3}
o Ze PPoT Bdg AT AU E 20 Pr).  2aloldF AR
S443Q u]ATFSel vls) Bitdo] o &A UEhich

fifo
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F 31. uA7EY 20044 2ol ok 244 (%)

o] A 71§ =414 (%)
A8 94. 8
200m4]3] o] At 97.0
200 o} 3} 87.8

3 32. AAo|HF nATIFL F4Hd (%)

o] A 7} A (%)
45 94.8
200w|2] o)At 97.0
200H13] o] 3} 87.8

¥ 332 Hu|A7IFE 200mesh sieveE A3l F(A7HE) sieveo]| EAL}
At M5 B(5E)E FHL BAEE ST Aol Aol H

|8l o8 Z71319 21 200meshel] Y
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I 33. 200mesh o]xte] mATHEe] AIZPE £& W F4H(%)

200mesh o] A} 200mesh ©]3}
A ZHE)
T & 241 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

8 A3t ole EIdR AR B4 A E HUtA HAL AES
AAste T ATE 2444E FIT A2 FE 4o Yeht 2o 108359
AR o 15532 nlEeo] AAF ] F4H82 94%ol A 9752 thLk 7HdE At
EY 200mesh~§ T4 nEYS dextrin %‘5}011 3] F4dE tih A" £ A
ATHE 35).

I 34. 200mesh o] A 7HF2 AZhE & W £4H4(%)

A ZH2) T L3 T 4t 4
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
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¥ 35. Dextrin®®7}A] 200mesh ©]3} m] A7}

Dextrin E 7} 2 oAb A
5% 85.2
10% 89. 2
20% 88.2

AZFQl o] os) AZY uAIFEE A&t 200 meshE FAshs nlEd
2} 200 mesh ol4te] Bwute] Faof ths] VAU S ¥ A3 nETo] AL 2¢
& Qefe] Ba] ulsizhRo] uis) xolvt gloden AzkAlF HAL AFHT 7124
o] FA ElIWTHIE 36). |

E 36. nA7HRe] weA 2

Az/gs oAz 8 &z % FgAssE
u 3 7HE
n] Y =}=) A& 7.0 6.5 5.6 6.5 6.8
o] A 715 7.1 7.0 6.0 6.6 6.8
Ha| o =}pA A 6.8 6.3 5.5 6.0 5.9

HAY 6.3 5.3 5.5 4.6 4.9

~ 102 —



3. mA7Ee AdsrleAd

7t A=A AE

UutF o2 AlFoA wiEL gl AR A2IFL UR HIHY F&
Sul(F, o 2)E 718t o 2~3A % F&F 43l 7HEELPE FHol 60~
70°Bx =7t HES AGeSHTch o] w5 EETF FPAE sIFE Tl
Sta & EUTY thy AT|elN A ST o] whe] F£IEUFLE uif Fo3i
FEE0] s AP Yol @R LUl AT Ffoles A et
o] AFY & Wol=drt

200mesh 2] i‘ﬂg T4 HeE2 UAIIIE = uwh 7501518 nyAEEA
itz oz AN} FHE ZAZ St 30~50u HTl IV SR o] Yxpfo

£ 75p8 ZEHT O nAdd ARIEE EXiY & ohet 75p 9] g2 30~50 3
Z Aol e HUOIBE 200meshE TF AT S YAEA Hris A9 7
do® AYste Aol I .-.% RO AZHArt. F ol& nYPAES F-2ea}
ZBATIFo] A7) w2l 2Fel ool B2 ZAZAHA FHo| oMz g4 o
R uiel o] Aptapyt B27] 42 EAHTAHAU TEIESIY ] YEA
"Hrh £ vt ohgt Eof 4 ZF FHZR FE $E2E A53] F43 sy
o AYE FPFER I WFE o o] FEol AFrEH FUdA BiHE A
< W= ¥th wEM olE nIAEE 4R JHRE RYE B3I B
it £4H3E& wolaz} st

ZYolzt Yxpztol $E2 WIS Ftatd

fifo

FAX I 3 F AR A F
H o] #asted wel BRI ¥ B2l ARy o] U= ME
"ol EAAM FFAH LS F7MFIL mtebd gl A7t F2=HA Ho =)
ke geol FE3] AE FHEY 1 HElR 71A o]Fe] JHA Hrl ofg} Zo] H

- 103 —



W @8] AzFe] 22o] YolAA B AUHAAE YT e) BT $UANE
QASAT ] HBIAAY ot YT ABIYIM Walelxle zyY) BHYo
ZAE DL Y 4 YE RS ALY £ AT, Y WEFE o) o Ee)
WA BT HEY FUNE FAY 4 oul sde] FHHAL Yojele] A
& o = o] AND uRwYE] st 2YANEES 2345y 4z
A YA, B AM BS540l Bk 44, TR, IS A%, o
&3}, AU gl A5 AU + Utk @

2 AL ol8t e o BAZ UAHOT SN E: Bagel UL
3oz mA7tEE 200meshe] ME FIY DRUL thPoT Ut Ay B
AAANPE AEstch DL FYRe] ARAS T4Ho] At uAsRY 7
S 7484 REUHETE 335 odJle] FUASA AL UFE TP
= QU PEe IuE 34" 4+ gdth & maskRe Arae 33, 7
Z, B22AE AN QoA RolBE AMATA B& WY AS ou T
A2 Qi AEES $EF4Fol U wot AUz He B AEe A
AEBo AL HAARANE AR SNV BrhssAn 4 AYS ¥
AT stHieks AYAY B el s Y4B ZolET ol 3}
E2 Bol HUAY S Bol Fatol FAo] 2asiel WANEZHAE NS
212 Eslodch & uAMRE SAE HAND TEge] B2 sy gdg A
A2 stod AYSAAOU IHACIN HADdol HAY ) wAsE A} F4Y
ABA BeASY gRel HYBS wAGex Rotuch webd mAZEY 2
MREAS AT AUME AFIMS P WHOBE HAY + duis AES
S2% The T BS WEE Bajol nlaie BayEd

cl.
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U R mssbee] oy

oln] 71&%t uie} ol HIAZ R BAHE HspArlE 1% 2 2e1e ulalz}
£ YEE PGS AW AANA & + Ut uleh Yol WAATU EE
2 & UREF 200mesh o[ nlYxIEol 28 Y8¥o| FHF A7 Wl mjAl
7hee] B4 FUL ASAE EUNY nAIRE By o} 2L nYAE A}

A AASA HE B4 A FAND 4 Uoke A2 =&stgch a2y
ol9} e AL RAEZA LA L 200mesh o5} WELE WEe| SET AME
HlojAHopstn] whetd EAPelME Batdo] 53] U 200nesh o|5He] ulRarztd
NAZES LR A sfol oY Bid SRere BAsyT)

200meshe] ME TR ulAsTo] BUZERE u3rlee] 253 Wlstol
2 BUY T 155428 B spray® BANA EUAelY DHLE HAA
A nAstRet TEge] 4T AAs HL UYo] WAHEE FEsjic) ol
AT gt B Qo wel FAY Azl 27t LAY =
Ze Aol Wold U= 2yt AN E2Us Pol me} AYYAF A=

Ad B5 TRt AR AFYEARNBE Fo HHA A Ex oA S ¢

3]

< gt
A o NUMRE S8Y A uiN-E 3y 3RS glstd dYsd e Anzs
g YT AIISl] 8314 Hrh. VA AE22M AEHE FAAUEZAE

Aol 718 ol AMSEAL et FX TS Ut Holks o2 Axl A
B2l AHEE JIFst Sl A¥olrh.  uwhelM 200mesh o]3le] m2wElH ulAlv}

ol A7 AYUIE AP AHAZAN ES AHE3He tidlo] ddzn ] shtaA
RYARE de o] &FHA & ZRXE EE F&3}0] 6Bx o 16°BxE 72 B33
AL 1554202 ol Agstel B A3 B3 mpprixE oA 47 o] SolF
o 53] Ao ¥R glycyrrhizing®] 553 Zulof os) 284 dezts t}
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£ 553 Fu& b3l Fart

olg} Ze XL FAEL RUZ FE BojAn TG EA de| AHEH
® onjgl ASHuBEN Ex flavorAHFT2EAM AMEEHI o A= T
Fo|up 2245 JIEFAEL] A2 dgLulEa vl Az w©uts UAIIE=
KARELZEA glycyrrhizine]l F & A glon o]l d¥] 150y He 3
gt Zn]& Uehd # 9 ol g Er| Aot AT e ARGe2N EE
PAZ fHGo2 A D &3] Y JerM, Ex UNAHSLZANE &
£ 53] HTole 2o ojo|zXBABHNE FEHI kP agtdE
o= ¥4 HBo|7lE AR glycyrrhizing FE3L W2 A2 F
NEHE S-S AHE3lY B2 REEFEEoE A3htA, AL AgRIAFO UF
Eo] AlEo] Atzpu|AL HAEF| o] &EHL Y HIToe FHE IFLE T
AuAz SHAYAE Aztr} Ariste] 2tF A Fol Y A drh. @

whebd njAlERe] S 9siAE 200mesh o]Fte] njEEE AMESte] 143
A A=t AFTAZFHUE gol7] A8l HALKEI w2 HAAde +71 ©
& ZI/NE AL AHAZA 6~16° BxFEY ARFEFNE 1%4TELE A
3t whgol vtz 2o vt

xt7] wpo] ols) X ZP n|A 712 200mesh 0|3} njRwS AME-Ste] 2}y IRt
A= ¥ 370 Yeht st
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F 37. uATHE n] 2w ARl o] TE S48 (%)

200mesh o]+t 200mesh ©]3} hd =152
o] A 7}5
SAH A RHAE) 99. 8 96. 9 99.2
R oA MR (A5HY) 99.7 94,1 97.2
Eu AR (A& d8Yy) 74.6 38.2 78.2

4, AZF He] uUhRe 3

ZA| g u]A7HE-S PE+PET UEol dAYFY 4T v
A ALY Fo wE 42, ¥, 2T sy 54
Ze %, B 498 ER A HE F23 7IHE Uehdle FaY
LU2A ulA7hee] s ERdEE 53U A d%E & AR 44H
7} AZLEWE uAUREE ABSEA X370 Fel e FEMEY W
BE 3% d3e & 383 Pt

AANFH L2 BE AFZZAoA M7 Hrt 3A vehtz] Qdgieh oigt 60T
off Al AZ7E mAFHFL] B FHET} 43 %7}%}% s Ho] Forh ot
oz A B HAX el wELH ZANESo] ABULEAM WA FHo

HEL] FZS ASAIIA Hrl

5C, 37C % 60C3}o
HELE ZalslodTh A

} B2 3}
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F 38, uAsHEe AAF e wus)

A &7 (h)

AP2E A
0 14 21 28 35 42

5T L 60.70 59.43 59.07 58.82 9.23 59.15

a 6.04 6.38 6.28 6.33 6.37 6.30

b 14.26 14.24 4,14 14,10 14,27 14.08

37T L 60.70 60.13 60.81 60.94 60.02 59.92
a 6.04 6.15 5.86 6.06 6.39 6.31

b 14.26 14.16 14.03 14.33 14.49 14.30

60°C L 60.70 62.30 60.50 59.64 60.83 61.22
a 6.04 576 5.94 6.20 6.09 6.30

b 14.26 14,31 13.96 13.96 14.46 15.96

nAZFRE T LEZAAN AR AYUIEE A2, ¥, % FY
71z eFel U B EEY WHE FHsMen 2 Ae E 39 Y 4034
Pt 37ColA AR nAVLRY F¢ WA YIEAI} ik AR FLEFAHE
Boch 50¥0] BAAY @ 7HA] FHFHLE Z AolE UEhA] dgten 6040
AZAs|of thRTFol vis) F™o] DolAAR LR Lielyrh 60T HEI B+
ol 37TCETE WeB X #HAFo| tha oo 264F 712 2 Hol& HER
2] ojrizt 259 o|Fole FAo] ol ALE UElyrh
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F39. wlAZHR(37TC A A7l wE deHA A3

A3 () Az g o ot AR
10 5 5 5 5
20 4 5 5 5
30 4 4 4 4
40 4 4 4 4
50 3 3 3 3
60 3 2 2 2

3 40. u]AIHE(60C A 3) e AF7| ] wpE BeAA A3

A7 (d) 4 2 3 o st THHIIZ=E
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
25 3 2 2 2
28 3 2 2 2
31 3 1 1 1
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A 3 A ReFHe) EUAA
L HE-2R $EYEY A2AE Y

7} Bl HEel-ZFY o|xy Bz A AI)e

Helo] viRAMEH S F2 WER-ZFIH(~70%)2} Arabinoxylan(~20%) 22 T4
Hol gdom® ygzye ymz BEL glucomannans2 2 A E|: mannoseS E
st 2EAE EF, DU, HEHYELSLR TAHA® ot Hee TR
% AMlEH o= arabinoxylan( ~65%)2} ME-ZFH(~25%)& FHELR sl 14
o] 4£%2] mannoseE EUSH= AEFAZER, UEERL4, [(1~3)-glucans, THY
A, A, oYY, siEdEATe] A TgE gt

A2 % HolHzg FReE of 2~8%2 F WEL-Z TG PHop oL
©70 gt F WEl-ZFRUBL KAF, BPFY 2Ad uigt xol& Uehy
o, LTEM) ATl o 2 e nHE=oE At 6RBeE Ut
Aoz 2zuele] uls) gl wom®), WMo} AR EELS HE-2 Y
Zo] ol WAL 165712 HRCEo] gezos Basojolrt

ey e wEel-2Fe £248elo 848z Ex)sin] wEel-2
2] g3jd2 HE-SFLY nAHFR, MAXY FHESIE Aol AIZHA, 4tA
g, $&2, 23 ZaHN BEE L2 4] el niet el
th £33 9 BFEFHA 24 2T HElL-ZFT &g S ujHch Bl )
E}-2 R 79 5B E7F 840l Fele o 80x7t £E4AReR RaEolg]

l

t}.

L

HE-ZF 72 B-glucosyl unito] B(1—3)A¥= f(1—4) AT EH A ate]
wClEdFoltt. B(1—4)Z2go2nl o]FolA HEZT A= wel WEl-ZF 7 A}

I
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el p(1—-3)2¢2 2xPelel EFHAA F2RE st HERZFUNE ¥23
o0z £gu0 MR o uAsA pECE P meplgREE F2&3819
A £§4 WER-SFUY HFHRY W nHFRE gl dFEH

B eulRAEY HER-SERL 32 9 FAAPFo dF EUE hE A

rlﬂ

£5e EPSAED. 0T $84 FRESVH 3 Hel-2R0e PHVLR
S EAT Al Y™ 4 9ol o 9wl EEgolglon o

arabinose®} xylose 18|3L F4 %2 mannose, galactose® &ExJ3lzelth. I 65
CollA $&3 $84 HEl-ZFH2 40T Zlo) H]3] arabinose?} xylose: ¢l
9h uronic acid®] o] M 2702 gt ¥

AEE FHEAEL Ag7HA] SuiE F8Y 4 oy 58] 71 gAY
spolx T Qe M) gy algslel FESrIEUT AEHEAS 2
Z3}7]o] UM BE EAL B0xoHIE YRE AAAULZHN ANEFTLE EYY
A3 Sajo] 7 DE AASRVED ol WEl-ZHIe FETE A4
A ©do] Arh

HER-Z T2 wlFAZH TESHEH] oejrtx] Pel2 Ex|3t7] ufEol
EF&ol Ay hHneEE BE HEL-ZRUE FE37e olYrh. d¥E Eo
A7 2EFAT 2 o] YEE He LEZZL o dzte e L35
of uersl welttk. o F F&He] Ul HE-ZTNYELS (1-4)p
-oligoglucosideff-io] Kt} Aol AYy o Wol ZYF gl AT S 71
29lch ol&E2 Kt & AEAM ©rdtEolAY wEl-ZF iR
2 Jlel E2E3 Aysingds BPNARes 2yt ™ a9 wel-2e

19l 22 JHAAEY ditges Exasst 4% F &7t

N
N
mt
iz
N,
ot

flo
ku)
0%
%
[
N

Helg EFEES WHER-ZFIN B9 ol arabinoxylan, AE, thizzg I
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ga5lA "ok oY HEl-2F0 FelYdMe d32E oME, e B

REg Agsto] AANAT wFAY WER-2FD FEBERE ST HE-2
23 QI9IsA ThIR AAEel AgElA fow sy 4B Holm Uy
0% ALY 4 ok WY 0~30% FUUREOES Wel-2FAL AU A

=z
@.8071= Zolth. FAUREI} IAHES HPo/IY AE3le BAEE &Y
Qlom® HMBAL g-anylaseS A&t FAsI=gch ™
(1-3), (1—4)p-glucan endohydrolase(b-glucanase ¥E+= lichenase)7} HE}-ZF
7te] FRABAH L FHsleY o] LEHH B §glucan glycosyl unite] 3H#]
(03)$12]7} B-(1-3) A LR EHoJ9lE glucosyl unite] B(1—-4)AH-E 7433t
Tt} FAo] 23] B3lE o] BAHH AGFAIES gel filteration chromato-

3

N

graphy(GFC) (78781 8) o} ppcubw (" ® o = et} Lichenaseo] o13] ajE ojrt
L trisaccharide®} tetrasaccharidex (1—3)ZA¥o] 2l&] £, FEIAX+=
cellotriosyl 2t7](3-0-b-cellobiosyl-D-glucose)2}cellotetraosyl 7] (3-0-b-cello
triosyl-D-glucose) 24 Re|ulf WE-ZFHY oF 90%(w/w)E X}X|5tH gt
X} ~10%)8] 2 25 (1-4)ZY glycosyl unit(DP 5-1NE TA FEHAU
C}. (76,81)
Cellotriosyl 2t7] 8} cellotetraosyl2t7]Qte]l 8l glycosyl unite] wid2 33
o]zt WEl-ZFICILF Al&E ol 2] cellotriosyl2t cellotetraosyl block2
qelFyoz njds gt

stel AYAE ARSI Y WP LT methylationEH o] da] AlgHr}.
olatof o3t ciRF2 &4 RIWEl-SFULE of 30%2] (1-3)ZA U} 70%2]

(1-) APz FAFH? glrh. “e-MR J4] thFe FRol BT FRE 4

.F.a

e

A3 FZeS 4 Qo BB wa 3)e], lichenin(Iceland moss) H-E
& WEl-ZFLY (1-4)2% 3 (1-3)AY] vle B 2.4~2.5¢0 ZALE B
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o} gt}

WEl-Z 2] mATRE &R0 TS P& LECh 65 CollAM FET B
gl wie WER-ZE7HE 40T &3 AHT} (1-3)-B-glucosyl unito] © Wk
o1 cellotriosyl/cellotetraosyl 7]2] Hl&o| 65ColA o &A Uehdch ™

wa)el ey wWel-FRe I ety THEAES BAF YU wEl
ez AEHIAE Aold sty A sl obd HASHA W HUA
ot wig WEl-Z R oful whuAz FHAY HAUAUT Aﬂn‘ﬂtﬂ«l u] gt
2312 249 A@sAAUnt ™ e TES wER-ZFUeIAM charge group
o] Tagojgitiz AAH up gk % (1-3), (1-4)-p-D-glucan-f2] Friz o=
ZA b(1-4)Z2%d B3|} arabinoxylan?] X BEZ| gL FE, 22 MAERQ
29} M| ZGAAT LS RolalATL MEHPREES F PR AEE FEE
AS Aole] ATBAE 223H ol& MUl EelstEty Fdo) U2 9
o]l 4= gl

WE}-ZE7te] Ex}8ke osmotic pressure measurement, sedimentation and
diffusion coefficients, end group analysis 2|3l gel filteration
chromatographyell &3] 3% 4 drl. AAAIASntEI AT o] EXFEE
2 A% Az WEL-ZTTE thE 10%04 10Tarlo]d 2eg Buge ™)
o}, MER-ZEE FEHLET BolASF(30~65T)EAIF] FAUTtL® Wl
foodS-&® w®ea, e, IWE R HWER-ZFNE FE30] size exclusion
chromatography® Ex}3hg Z3% Az 7ol wel-2F74e 23] 7 w3
(3,000 kDa) TF2 o2 H2](2,140 kDa), 2 (1,130 kDa)®] o2t Eele E3
E34E WEl-Z T Expaol glo] Aol gt

Be| HER-ZSHS F8odoA XHFelE sty FuiFoR /AY =

Z x| 3gich ol $AF| FAA eERYFLE EXsH: (1-4)--D-glucan(AEE

i

ol
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22)2 zolE Rt R HER-ZFEDRL (1-4)ZYFEHE Alojoes EEF L
L% ZFEE 3 (1-3)Z2YFde &
2} intermolecular3|§t& wWalsle] WE-SFIHe] B33 cha o]

t}. (71, 100)

2 intermolecularAZA%S stacl= A

¥

TH HER-ZFEUNS FEYN &2 HAEE Uehl ol xRN HEL-
ZF7] vt A2} (1-4)Z2Ye = FHolde FAeld] intermolecular A2 2}
Lo] 7% 4 Qrt. el SESAo] tiste g, FONY wra W

Ef-Z %9 §5 540l A v} Yt} WER-Z Y 502 AL o] o

-

g A=Tt AL HITlAd 58S AU pover law’t #5574 E& RASH:
o FA¥stA Jetudch WE-Z2FRY 52 sold4S FREATE SIS
FEE4A$E gasteR e Bagoi o Wel-2 e RE54E 2
ule] &=, pH, £, ol EF 28] F¥S Ue=rh

2 2eEL AN geEHEriA), HERIYY, 4EEYHE, AR
5 3083 2L she EFXY HrstA AP AL HdalEel Aol SFelid]
E @] oA FUAEE vRT ARAH, 2¥Y, T T 4AE
& FEAFIAEc Aojde] dAoles Holao] Fa3te] ER| WAt
Aol W2 4 Aoz FHoy}
8] SY2EE YIS Sol LIUT 4UABE oy 4 ook 2o Helg
A E HgeEHN FH2HES AME F dtle 77 ol EaFodle
o ol&2 e 7 FH2HE AUTE AU 2L SAEE HHE =3
s E3vjdAdoey S ES] §3S dAATI= L340t AUrh

et Fele] ZHLHE A3EAe HEFEN AHS iYL= sto] glo]
ATxolx rh R HEL-IFFLF 584 Fuol A delFez Fo

3 Axjely] £E8AFES AAA0] gol ZHAHEES A7l Eel A

tfo
H
_g!:
3|
>
L
X
o
N
——
of
-z
%
o
>
to



o7 wEolch 484 HER-FFUL okl (M (0T 2z A
@167 ool FeALEEE HATIE Tkt Bao] Ak v AFE

J]:.L
B &, ZA HER-ZFTE ol st oA Hels of 8@F Sd2HS
3

o Astg zustdom YRAS FE FEU HEL-F TR IV HEY
olelol WYE A Sfol ush 36x] WF FeEAHEL PaAY ATesm
B iglct,

QAo BAAL el MEL-Z ] VY AFIt A=A AU ¥F 2
HAHE} LILEG2HE SES Y3 HLEY2HE 558 £ + = 3
2 matidgelolct SEe) et RV} JuFPes RAFA RS
QA ol el Rael o8l AWAL) Aol Belxky] tha s8]
GEolch, Teu} olaltt EIE AgelAL Selshil A8Y + omE me
HE}-ZE7h0] AN P njxls Zte] tigk A7 Tus] APFoln AbgtelA|
HaE Agste] ZARE Ao] ofshd Wel uls) HalE MY 2N BF 2
H2HE §ate] A3 SolErkn BaF e ®alr},

APEE BE AAUA BF SULHE ASEAE Rolk EFEE ek

F o1 E 7R 7} el 2844 8EQ d-tocotrienol 2} d-linolenic acid7}
Bl SH2HE U JAFEZA Ax YF SYLHE S 2o
tia el ReEleds EREe] ¥REe] &l a-D-tocotriencl(a-T3)o]
AYZEY o4 Zel2elE Py HAHAZ g3l Ze2EE PHY S=
A 3tE A hydroxymethylglutaryl-CoA(HMG-CoA) reductase® &=gich ¥ R g
Ae o7l Aol HAW TWE FdauHEL UAANRSH  HIG-Co
reductaseBAA-& 40% ZAA AT Wang'WEL He] 9EF N «-T3EELS 100g%
0.96-1.73mg HelQ) ZeT Ry v Jrh RPN FHx i, AHE o
A& a-linoleic acidelnyy™ Fx|ubate] of 5x& xpx|sle njAgEoE Ex
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gk Rexge o 8x& xRSt glem HlREEZA e AdEd Helg
carotenoids, tocopherols 2|3 isoprenoid productsS-& H ZA7bo] -ol5}A
&3k 5440l e AEEEA BAUE &3 otk
2 %o] AFEiE|R crgEtde weltd deEE, 7% SHoA AoldRe F
23HA HrPRR glon HIZ JegdAlEol thgt Aol Frigte il JisAHAAEE
L 2X2 Ao|Hdf-e ¥ Uit JulEs HE wolX
F. 75 AR, siRFol ol EX3laL ddon 53| 2T VA ELNEA
FEASHA AHEELE ARE ol FHTL Alo]dfe A 2ojd Fa3}
] AdeEQ ujz Y AMILZE LFFERUE AELEHH flades
F"g 3, et eu|2E ol vAELY ThHE Foy 4 gl 1O
Aol df& dntzoz &gl el EFEY AER oL, EEY FuAdEER
22, BadF T2 S X UE B84 AoldRet ¥y, AR, 7184 &
CAEEA, JH8A WEN-ZTEDRI T2 84 Aoldfrt Aot A ww], v
F, By, 2¥Y tiBUTY EE Aol Mo #Re] dsTer B
I Adch 53] 484 Aoldfe= A ¥F FH2HES A7l E2UL
g ZoE F dEA cdden Helgl Fele EHLE HEl-SIFolete £

)
¥
a
2
2,
m
o
fr
N
op
I

Aoldfel BANUY F4S $o4el met HgI el HolE Ushdrh 5
B84 HoldRe 2 FEFASYo] F2Y HEAFA WA 84 Aol dh
£ gelge] AET w2 WM BAS Y45 URe] L= 247 opE

84 Aloldael dstel YHT 3 T2 AL FholA
F4E Asste, 53 ¥F Felze

2 wBe A qUe Ao WA
g4 Moldfel SUAHE AsHEA] thsl A BrAx 2g7] 2T
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o5t AR 78 ARaTt AAY A3SHolN ZeaHER} EEFNE B
g oz Zopat wiHHOEZHN F4E WY £ vt sto wE-Z
& ZYshe XA whiudgol F
Fbstezzt AnEh® E wERZ TR Ul chAEel s v At
o2 Eaisled olE whaix|wate] oA e ZYLHE YEE AAS=ALR
AgRch WER2F A@uzel 2% Az A4V AW, 53 butyric
acid?] ) 27l A7) iFete] iyt REEAE 71 4 gl MY
Fed2EE AstaTle] 8L FE HEl-SZFUY S48 AR5 8] gua
2HE &% wEl-ZR0e F2E AHERA® woleloAl Uehd ZuAwES
At HEl-SF7H] #3221 7ledd Y] o71d AP RA 71
ste=zios Uttt AEaIe} wksiA HER-ZSRE 2ol AR, cha
A, @32} L2 JGEE EA d¥4Y Tt S Yolge ey W
Al 2A LTt FRE& EMEAY JHEEE ol ErjF A U4AIHR|
9 chRBo] A J3e L& gdrl Held stFL EY WEl-Z Y S
3

ge nHERLE dAYRYY ole &3ty WollN A ZIlo] AFL

HEl-Z R0 Zd2EE AHstanet HFHA gy Z3 Bt ozt EF

Eederd ZAsI= ot F8SIA 283t EEPHEE HFE 2R U
ettt ey HER-SF22 F1E3} vEY S5 Yid = Us 3

APEIE FHT WNESTE VY 84 U BRA WER-ZTVS 43P 9
LRI EHEYIY nAES FHNAY AZ U8Y £ Utk ® oy az}
= RN Bolzed tiadAE HER-ZR0] nAB oa] F43] LA
HEoith HE-2Fne QMY SR T HELFER )

S
o13EE Figdol 2 Jlgoln ol HEL-ZFL Ay AAeld AP



ol Bt olgl t}E Aol B e I UA wiet AFE 5 Aok ®
Bl vHE thgF B-glucan IR NEHE FA5l
linked (1-3), (1—4)- 8-D-glucan™¥ 0.2 He|Zgle] o 2~gs!! T8 g x1z|
st ok ReElE dP2E2A AU FeEH2HES AL £ goke A3t
mo] ®ETIPgG glom ol FE IEx 84 oAU B-glucand]
Hdol Eol o} e ZEl2elE ¥FS AHsATE A"y ‘Z"_%EM
7] w&Eolth  olotgo] HelE: ¢ JlsAol gol HeJESE o8 t}
U3t 1B AFol BAEI o £ HIASYE HeFoT KA HolHF 4
£ B-glucang £t A2 A Fol F7tY WRAo] tiFE 2 9lrh
BHRe AL YT Wel S8 dFE AR U RaAsFEE A=
3171 SsiME BB AUWIE =S AU BE F Eysie A2WVaAY
BeEls P U BN spgHsLRsea g £ ol Hze] 8-glucan &
FVLAE AoldR4rt ZEE AEot AEFRNMAE S&317] H3t
-glucan °Ji}  B-glucano] HH FF-9| cizgkdite] Filo] Rojx|
-Glucan o] A EeH £ 2 @ Ay @ W) 23] =)
¥ 4 AT AFANE AME uFAFlN B 2 AE F2 4 W
N

223 e AR E(dry nilling) %715 o ola)A B-glucand HFste

o
L
Hr
rlo

% w

2 dFoMe Fat EFFL2RE Il AoldRd B-glucan BHE
SI7FRE A o3l 8

-glucan §Fo] w2 FHLE ARl Hold R FHE YLRE st 7I3AF

Hr
e
+
2
fr
f
oX
=)
A
2l
ok
13
ffo
2
-4
_91_4'
fd
X
A
)
b
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U we A B e 2 Holdw 248
B Aol A3t HelA g URIEES AT A E 43 Aok Hele

r{m

=9
Hu
2,
N

T8 4480l tie R vAEAY thdR, @, x4, HF, 22
FelEse JEER FAE drh. RIEFFEY AEYHS 51~57%2] £33

om 2z PHReQ AFReV} 62 FReYd Eelo] ujs) AITHI| woloH

SR Tt 4 2910 vls) AEHUFol wUrh Hoo i dFE ¥t
= Are st drele ulsf 7 e o] glo] o woton Y HEe

Ql 4~91-2912] vzl ¥gko] 15 3% 7MH =outh He|d] FETRS 2.0~2.4%
Helden ARrelr} guelo vls] 47t &t

E 41, 2 Azo] ALY Bl E3E QudE

=R 2K g
g =Y
5z g 5 9291

Moisture 9.7 10.9 10.6 9.3
Starch 50.8 57.0 55.8 51.1
Protein? 13.4 11.7 12.4 15.3
Fat 2.9 3.3 2.5 3.6
Ash 2.3 2.4 2.2 2.0

Y %ona dry basis except moisture

2 Protein = nitrogen X 6.25

Rele] AMoldR& EAT A £5H 484, €84 U FodF 24EE F
42¢F Prp, R EFEY FAoldR UL 18~24% Heldon YN Yoz Y
Be|t grele) vls] FAoldf o] &2d ol 23 E A

td
3o
fr
m
b
o



7t ARelo] vls] 84 Holdfe Bl w7] ufEelAct et e e
€ A7 Se=E 75t R E844 MHoldR el 2k &2 A
22 vept FAFol FAL ez uedHo| et BEFEEY £84 Aods
St
skom FARejofA] Hrot AHelolM thd A Ueiudch g #Reqd $£4-291
o] Mg HRed FFHE] KHrl 844 Holdfe ol wolrt.

-

HFS 3.9~8.1% TEE Ko B8 HolHdF UH(9.7~17.6%)o nl3] €A

Bele] FB-glucan UF2 FEIA AFRe|el SR 27} 3.6% 2} 4.9%
glem ofof njs) AHEe]2 B-glucan L FU-2910] 7.0%, FHARa|J} 5. 4%
2 ZEelolN Hr} golrh HEIFoME HEU £ 2910 mgdd REaR
2lEct B-glucan o] &A Uelydch,  Bae f-glucan 484 Fejul &
€74 FelE EAsteY p-(1-4)-2HPL2F o] FolF cellulosetbs "l £
~ -glucan A}&Ule] B-(1-3)-ZAde]l ExPelel EFHAA FZE Zslo 8
-glucang F-EIJLZ FEAol JMgEsie] o ustA grE, B g
-Glucan?] Eof th3t &3d2 HelHL= Fo¥ Q&S st 24Uy Ky g
-glucan ¥ $8&4 FFo| Aol ol Aol ZY2HES A= 2HE
1oL A@E ol g1yl wWEolth  oldge] 48 AHolHHFHLEN B-glucan
Fol &2 Hele ol J3deHAA Jsdel 5317 ulZe] ol ol&
of ci¥t AEFFHF o]&=7t FIIstL = FAelth.  B-glucand] 342 4
4 BEHA 29 ¥ 7 ohel B-glucan TR nAER, Mz FTHELE
Atole] X @A, A, F&2A, e URRL S 22 A
f.0lof ope} depd 4 olrh.

= dYolM Hee] £848 d S84 B-glucanZ FFZ tik Aot U F
B-glucan F 873 F&o| 2Rt S3id 8 B=(% solubility)o] 2lojA 59~
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76xe] EES UEhATh 484 Aoldfe] Ryl e BAUYSLE f-glucan T

o] EA Usht £84 Alo]d89} f-glucand AE WA Baixlo] Q=

pa

II

o% Hojn 1F $84 B-glucand] +84 Mol 442 54~64xE Ax|stL o]

Relo] gle] B-glucand $84 Aojdfe Ads BES X312 d= Fo3
FHdL ¢ 4 dAdrh
X 42 . R ERY AojAdszrA
Are 2 E 2]
spEl
AR 23 2= 421291
Dietary fiber
IDF? 17.6 14.6 14.4 9.7
SpFY 5.9 3.9 5.9 8.1
TDFY 23.5 18.5 20.3 20.3
B -Glucans
Total 4.9 3.6 5.4 7.0
Soluble 3.7 2.5 3.2 4.6
Insoluble 1.2 1.1 2.2 2.4
% solubility® 76 69 59 66

Y% on a dry basis

BD1nsoluble dietary fiber
9301uble dietary fiber
Total dietary fiber

Y30luble B -glucans as percent of total B-glucans
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t}. 4% wEl-2Fe P}

HIE 7HEE ARl YolME 4 FWINE =8l FUe NE F Faj
sto] AR 4 vl guelst drelol uls) Audelol e 7] B-glucan &
o] o} BSWR o $4-2018 g3t EFsAon, |5 SHNYF B
~glucan®] ¥ebAshES AME A= 0 83 Yok SYA] uwhel dox:
A do] iy TANE EAFHE FUFLS BTSRRI} $U-291004 B
t} golon ol REAHele] ZFo] $U-291 Rrl FAYA wjSRT} wheigh
Aol Zejurtd AZe o Yoy i ZoT wwsgch TEaR
g £HL AR F 6ERA FW B-glucan HHo] Frhtgon 1 o F
o EAol: 2 37} glol male #Fe] AATE =P z7le] FYe B
—glucan §apHBt7E FAsHA Uelych ¥ $9-2012 £30] AWHolnte} B
 -glucan®] §o| ALHLE Frhsie WL Urhlth. EFAD 122Zs E
Sanelet $9-291 EFold B-glucan o] 7H wobdl ZieT uehgon
olrfe] FW4gL thg 70~75% Aoldrh.  AWEE 70~75xolN Helel B
-glucan L TSR] AS 5. 4%04 5. 9%2 FUlstd o $H-291L 7.0%

ol 8.7%F F7I5lo Wz KR e vl3f 1.1~1.28) F= oL
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A B
201 16
16J
. c 121
3 3 -}
¥ 2% 3 [+
3 124 § 2
a N [G] 8
< N |IB x
8 1y N Y |
N N N 8
Y R ‘§ 4 %:
41 N N N N
N N N N N $
N N N X N N
L (lm & N N N o4 N §
o A 8 c D - E £ A 8 c D
Fraction Fraction
lfj Total  [EEM Insoluble SolubleJ r[:j Total  JEN insoluble Soluble J

3" 8. HeZwe] Ao A% HEY wEl-I L ¥

(A: 9 291, B: RF)

gh. Aol 23t HEL-Z RN ¥5

Aol 3 B-glucan vF HES AU A3 NEZA FHF4Fo2 =Y A
WS AE3HTt,. R $£4-2918 £33t f-glucan o] Y &2
=Rl BYSE 70~70%0l A F44%t ¥ 100~325 -mesh HF A1L3le] A3
o= A U Aol o3 ARY H2(2H 1)8 B-glucan?d] ¥ T 4337}
Zrh Bl £4-291 AYIIE It 325-nesh A E F3}4F fraction Ax 57%
1 olglen g g AZYRES] AE A ROE AR F-glucan

9] ko) 1.2~1.3%x% uigitl REIAEL A7} AAC) 10~20 mE 2 A=
B2

N

f =

g2 AELRet 5 m olste] AL UxF XY}yl 325-mesh H|(45 m

»
e
1
et
u
™

opening) & AMGSHA Hel7lRe] BEYAE AT SMIYOT AAY £ o
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325-mesh M & T}t o] WEFF Ao Y& 718 P9 B-glucan TLL
Z7t5tA "k Aol §2 1R E fraction B UBFA L o 4343 xx|sio
H B-glucan §FS FHHRI NN 11.7%, $H-2916]4] 16.2%2 Z2A3] AbLs}
o Al e AxpAI| 7t S AEY EAL AE A S8R Rt Aol o}
HEY FEERA B-glucano] HFFXE 2oz Hzdr)

Fraction BE 2|&a18l] 325-mesh N2 H|AsIYSu) B2} fraction Coll= A
F2 mgatgel thA AR 9dem Ao WA EE fraction DolME 8
-glucan ¥&go] F-FRE N 14.2%, $U-2910)4 2247122 Z7}slact. o] e}
ol tietA Aol o3f vyt AELEALE Ay AANREA B-glucan Tk
o] ¥5H HIE €& F Yo BRI E Y9 B-glucan §EFY 5 4%
Bt 2,60, Jelal £9-2912 LW 3u) ojAzix] =Y HEL 9L £ 9y
th Ao A% A~F HPE 584 ¢ 884 f-glucan?] RS EM§ A}
- (F 43)o] o3f uebd B-glucan®] €314 (% solubility)e % 8-glucan®] 40~
69% Helol A 4870l F B -glucan UBo] &2 YA Eorjgt Lsjdo] t}
& YA vehbe Z%e B4ch
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I 43, el AL Ee] 23 HE-SFT

SR

Yield(%) B -Glucan(%)
Fractions®
Mudeung Suweon-291 Mudeung Suweon-291

Fraction A 56.6 56.7

Total 1.2 1.3
Insoluble 0.6 0
Soluble 0.6
Fraction B 42.7 43.1

Total 11.7 16.2
Insoluble 6.3

Soluble 5.4
Fraction C 10.9 12.7

Total 4.8 6.0
Insoluble 1.7 1.9
Soluble 3.1 4.1
Fraction D 31.2 32.6

Total ' 14.2 22.0
Insoluble 7.5 8.2
Soluble 6.7 13.8
Fraction E 20.9 21.4

Total 14.2 21.6
Insoluble 6.8 7.
Soluble 7.4 14.1
Fraction F 10.3 11.0

Total 12.7 17.0
Insoluble 7.6 9.4
Soluble 5.1 7.6

Y Values are means of two determinations

2 Fraction A~F refer to Fig. 1
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2. Rel7hee Auy £

7h. Kl E5E AR

Aubee £349 AUYLe FAshy] 98 R 2EF (&R, AF)2} 4
Ba) 28F(54d 291, FoHEe)S 4 FYsg 65%st 7052 =L F
Bajste] Ahgslgdon 58 HasbRE UrRel 30x FUisty EIjdgeE AR
stoich. Re ¥ AU Wl F¥, 9 BA, g, FEY HE, 2
PES ANE A3HE M) RIUEFT wet E o]zt glglch

Rele] E3d 249 HAAE ¢ AR 45)ol ojME Bt dA, 237
5 #53 S4dolA AReNM R} dE oA A7, Wi, B 23T W
d A4S A weton ARAFINE AR 5 2010 AFHLE T

L4314 Ul £ 9DFEARDIADBSEE Y 22 F2 HIE U

M=

2] &1

ot
>E
lo
K
Py
I
)
2,
N

%

g Rl $£4 2918 RF RAFFE EAE
A} oyt Aog Wl Herl, Texture analyzer® FAFE He|go HA
Holl YoM gre, A, FHHEI vy £AE Ho}t Y HEE
2-2] 2912 AMRA S hardnessV} Woton R ARAHLE ol BT RAPE Fo
e 2oz HIHETE (E 46).

Real25e] REBY, dax 54 2L #5Hrle] o3 Rel F35E AHHY
o Fueluch Auely) 2o ARAFANE Y Aust BT YEE

A 7t 58 Ao ARFH AT
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¥ 44, K| 5 AR R

T BUHA

Hel £ W Fy e IEY EHE RSP E
(g) (mé) (%) (As7s) (%)
2 5.7 78.1 70 56.2 0.57 0.8
2133 77.6 70 55. 2 0.66 0.8
Ty g 77.4 70 54.8 0.52 0.5
49 291 74.8 70 49.6 0.63 0.5
X} 45, Hele £54 B4 #AA A4
Z2He 2 H 2]
25e 2 3 35 £ 291
N 7 5.7 7.3 7.0 7.7
L 6.7 7.0 7.3 8.0
gt 6.7 7.0 8.0 8.3
i prd 6.0 6.3 8.0 9.0
2317 7|13 6.0 6.7 8.0 8.3
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H 46, Helo 53d RIsed 923 S3H

T.P.A Means®
hardness adhesiveness cohesivness gumminess chewiness
(g) (g mm) (g)
SE7 1669 -55.3 0.453 765 647
B 1703 -60.1 0. 456 774 605
A | 1655 -56.5 0.464 772 664
T4 291 1412 -65.6 0. 462 660 564

*values reported are means of 14-15 observations

. 27 A7k ARy
L RIAFS ARA 2T Y ANPE 2] 9Astel WS HestE

9 dET ulge] ohE BUB(RATME 10-60% THSE)S VEo AAANEE
Bttt ESUFFCUZLE 1008)2 AHT) WS Fol thste] d0%e] 2o
Aosiglon ReRE Arhgte wel BHEA F432 7R Q3 H5Pe)
ststedch.

He7tE Aslepds 248 A2 T sk SUSHL Uehd A =
472 Pk HIAZMEE 10~30% ay}ﬂ BeF4e we £, mel Ry, W@
stago] glo] ozt Zrlsts AR RO 40%o]4 Ao W] F 3
), 3480 BAd 100 WIHE F4EC} stolgith. FEY HE FSole
ATIRE Al 30% ATz 22 100% W F40} nlaste] 2
glol fabstdont 40% A7 FEIE Zvistel ZEo| Eeae o 4 ddrh
B3| Relstee] Yol 5043 AL W B gEst @A Fristgon
S&Eold Lot DY R o] ol RelA] EAFAYo| Wolxl: 2o e
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wich.

He|7RE 10~60% +ELo2 ZTYUF Mg HaHd dojMe Hel7tFe
gtato] BrS42 hardness(ZA3LA), gumminess, chewiness(RJUA)7t Z7hste] KB
e Tusixl A2 PPPo] wolXle ALz eyt (E 48). ;m
A2 Z2HE 49)elE ReEl7HF 10~30% 7 ols 100% LM S & *}o]
7} gl whdof 40%0]4d HIbAels R4} XolE Hojy Mz, 3, 23 F
T JEET AXFHLE ol 53] 2o tha AXD TetsiA A
Zo] "ozl Ze= FHrisEdrt. KR HleEol 60 wizi=] Bl
2 zElF4e FPoe T EA7 LU I oM RelSRel 3 A3
£ F7o] ZZA AulE A7l ALE deA drt. BegFARA] 100%
WrHE 242 BUWIA 2 Aot glo] WS oAl JhsT A RelSe
TFE o= 30% +Ed AL gE L)

o)

E 47. BUHF HOPE SeARA x2F SA5A

Hel F¥ W ¥y L FEY HE B2y

(g) (me) (%) (Ag7s) (%)
100% U 7H= 79.2 70 58. 4 0.41 0.7
10% a7t 79.8 70 59.6 0.48 0.8
20% 80. 7 70 61.4 0.40 0.6
30% 81.2 75 62. 4 0.40 0.7
40% 77.3 70 54. 6 0.51 0.5
50% 75.0 65 50. 0 0.78 0.6

60% 73.7 65 47.4 0.89 0.9
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E 48. H27HF HIIRPE =z HAH 54

T.P.A Means®
hardness adhesiveness cohesivness gumminess chewiness
(g) (g mm) (g)
nal 0% 1557 -44.4 0.476 708 047
10% 1696 -54.1 0.485 794 651
20% 1768 -57.3 0.481 804 717
30% 1727 -48.5 0.483 806 714
40% 1774 -73.8 0. 466 811 706
50% 1802 -65.3 0. 454 814 707
60% 1898 -48.1 0. 447 835 730
349 . Re71E FUIRd RelISed] feAA 2y
Az 94 5 zaz  34d A3E
10% R4 8.0 8.0 8.0 8.0 8.0
20% 7.0 7.3 7.3 7.7 8.0
30% 6.7 7.0 7.0 6.0 7.0
40% 6.0 6.0 6.0 5.7 5.0
50% 5.7 5.7 6.0 5.0 5.0
60% 5.0 5.7 5.3 3.7 4.0
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th Relsbee dxiasE AWy
Be|7hRe dx3rle JHE3d S35t AU, FIEF

L1
o] B85 H3E XUPYLEN PSPl & I¥S & 20T ey
3

I

P7HR-E UAAVEE SYHSI AWAEE EAsidnh. 4R

H
T2 HeJIFE U 30% HIlsle] S48 ARSIAES of He

A
>
e

Ze|F S4ddoMe & ol F YehlA] st (£ 50 ). 200 wmesh |32 ¢J=}
A7t AL HE7RE AR BeFges 9 $% 9@ 5] 4 FUistd
d 4227171 32 Eel7bee A5 %ol Aui3ioE ol HelZ4e] A%
Hol tih FEHY wEd ALz wwtElojzrt.  XKel= Pin nill2} Cyclotec
nillE2 F33le] B7IEE XY F9 HeYxte] 60% o]4to] 200 mesh HE &
2A3te] A=A7|7F 75 mE.Th Foken], 22 JAIEE EWFHo| 2Y] Wi R
7198 FE2F5} 29 tlE 7153 540 48 uXE ZoE A vt gl
=3

He]7HRe o=t A7EE ghEold HelF4e M gzt 32 RestRd
5 Aol YA vehvs F¥E RAdov(E 51) gxtav]|et 4y BAS U
Ehl Fth ol Ke7tRe v} ulAste] el el Mol wrE Ushj:
L3t2 F7181aL a®} b3 ZAste] Herkee] d=eo WA AAL otz B
3 ule} dx]3toict

200 mesh ©]3}2] Y=tA27|d He|7bE HELE AR HIIFLE RF B4
Holl AntFR oz FWo] ¢F gL} Z42] hardness, gumminess, chewiness7}
sA ueht S50t RE2 98 2e® ZFSATHE 52). T -40 mesh ~
+100 mesh®] U=} A7t 23 -100 mesh ~ +140 mesh®] Z7t37] AXER AR

¥t BEe|W2 200 mesh 032 ARF F4of uls) ekt Mol golrh
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EF 50. Ba7E

DEIENEIEESERNETIESE R

He FH "o fy 4 FEY HE L2313 E
(g) (me) (%) (Agrs) (%)
-40~+100 mesh 77.0 70 54.0 0.54 0.6
-100~+140 mesh 78.2 70 56. 4 0.45 0.6
-200 mesh 79.2 70 58.4 0.40 0.6
F 51. Re|7HF 4=t 27)ol wlel AR F42 A
L a b AE
-40~+100 mesh 51.16 1.03 5.85 41.37
-100 ~+140 mesh 52.99 0.79 5.37 39.48
-200  mesh 54,26 0.27 4,97 38.16
F 52. Be|7HE Rl Zolo] whel AR S50 HlAH 54
T.P.A Means®
hardness adhesiveness cohesivness gumminess chewiness
(g) (g mm) (g)
40~100 mesh 1813 -56.9 0.464 844 748
100~140 mesh 1783 -67.4 0. 460 821 716
-200 mesh 1375 -30.4 0.495 697 550
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gh. K| Aold-f Zslel 2t AAFY

Relao| & #Hste KelF4e] 71%48E FAXIILA B-glucano] w5H
Rt AZE 0 =3 § Aol B 743 E EUlE 55 £ -glucan
Yo izl AAHIEHES AL EelE HPEFS(70-75%)2 =7
3to] tioddl =} size?] A(100~325 mesh)E AH&3}o] AL o = AAPLEH
B-glucan &L A ) FEE 5T L& A3t

B B-glucan $HYLE 20 A7i71=] "o FF, W 3], d+-E, F
EY HES ReFg golA E xojrt gladLent 30x HIte He F%, W
2y, #ggo] HAL FEY HETL FUISle Eelg5e] AXYo] "ol
Zo 2 eyt (£ 53). Re|WY HAHE ST ZA2HE 54)= B-glucan?
S&YEe] o] WolU4F hardnessyt F7Iste] KalstRe] Ariao]l Fridme
B 24e] Aot §AEIYrh. He]F42] adhesiveness, cohesiveness,
gumminess, chewiness #-glucan 20%7}x] 2713} 30%o]A = 2 wislglo] kgt
RAdhe FAHE BT

B-glucan 55 g WILF] 10, 20%, 30% H7IY A=} 7P| F718+F
TR 100% Y7HE4eo] HIs] Az, W2, o] glo] J|ZETt "ot (&
55). VWsHQU 3AZL Hrle] AdAMNE HejHe] Aol Ax}l Fulste] Azdo]
getsx F3lo] thh "oix|x2  B-glucan vF H2L 20% A7 100%
W7 et F4HAA A Hol7l g AL= FHriHe Relm49 %4
(AFA)2 FYEE T FAL £ e 2o AZHAL a8y 8
-glucan HFHPEE 30%o] Y A7tHus ReF5A #ESEAGM E3-o] dAnit
ol A =} Held] JUdHd FUnhe 1Y uf Reloldfie] il o7t
AR ARl o I AFPPLE FriE A

ol B-glucan &% &L 30% WA 100% HE7MEE AE-sto] AT R
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o] 7HX= B8 -glucan HE FFAL 5 Yol B Jde|sty rsye &
8] A £ & ¥ »F opel M Abgol ) MR Ago] MR e
80l 1005 UIHF F2 A Hol7} g RFrY ARJ 75 2o o
AXN BT 43493 71%8E T BFAL £ dE TAojHR RelEs
Azx7ed AL Alzsdrt

3 53. B-Glucan sFHEL HJlakd FA|RA| Re|Fe ZAEAH

"o 2% WY 3 deE FE HE L2IYE

(g) (me) (%) (Ae7s) (%)
10% B-glucan 78.0 70 56 0.49 0.6
20% - 78.1 70 56. 2 0. 46 0.5

30% 74.2 65 48.4 0.50 0.6

£ 54 B-Gluan 53YEe Brlard Rel2+e] Pax 54y

T.P.A Means®
hardness adhesiveness cohesivness gumminess chewiness
(8) (g mm) (g)
B -glucan 10% 1891 -53.6 0.474 893 794
20% 1939 -66. 1 0. 461 899 822
30% 1973 -59.7 0. 456 884 806
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B -Glucan s&¥ &2 HIIE Relg+2 dePA 23}

3 55.

HA gt

Az

7.0

6.3

7.3

7.7

8.0

10% B -glucan

6.0

5.3

6.3

7.3

7.0

202%

4.7

4.0

5.3

6.0

5.7

30%

Be|sHRe] Aol F71%el

E 1y

¥ 56~592} 7t}

3 A2e

A" A5 He|HolA

ofp)

oF

ze|A $&solA et 2YE

s

bg

¥ 2hA] 71

%

Ao Uteyr}.

of AM&-Hrc}.

L [«]
= 4%

1A 371 ¢18) ARgH

701-'&

= s

BelFge) HAHE A
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%t Methylcellulose, Carboxy methylcellulose, Carrageenan, Agar, Xanthan
gun 5 AFE H7Mx £E)3180& B Heags FEY HEod &5 ¥R ¥
Fol TA3] At o Hede FAYE tih FIRIIIE B Pl de 2L
Uetyth, Aoz AFLEY BEFY AR Arle RIIey Azde
2 4%8S FA UdAT RFAEE A4S AN F e AR dF A

3 56. FIHE AHgel ARt Beme AR 22T FESA

He F de Ry FHE FEY HE SE2aPE
(g) (me

) (%) (Ae7s) (%)
SerAL 80. 4 70 60.8 0.42 0.6
2T AE 80.8 70 61.6 0.34 0.5
Fd el KR 81.9 75 63.8 0.39 0.7
IAFupAE 79.7 70 59. 4 0. 40 0.8
44 AL 83.3 70 66. 6 0.26 0.5
2=} 2AHAE 82.4 70 64.8 0.27 0.5
Gluten 79.5 70 59.0 0.24 0.5
Gluten+SAE 81.8 73 63.6 0.10 0.4
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FE 57. BAIIE Sl 4T Resg ARA Zejde] HAH 54

T.P.A Means®
hardness adhesiveness cohesivness gumminess chewiness

(g) (g mm) (g)
SrrdAs 1938 -47.0 0.473 899 821
e 1684 -46.7 0.475 794 714
Fded Bk o 1918 -43.8 0. 462 877 768
o} 1773 -42.7 0. 465 800 703
RAAZ (&) 1817 -39.5 0. 467 847 773
RAHZA}) 1721 -41.3 0.475 819 717
gluten ' 1722 -36.2 0.470 809 736

gluten-S A EF 1993 -42.6 0. 484 918 822

E 58. Gum H7} FFARA Re|Fe FASH

" FF " ¥y deg JFEY HE 21T
)

(g (m) (%) (Agrs) (%)
Methylcellulose  84.0 75 68 0.18 0.6
Carrageenan 82.4 73 64.8 0.23 0.6
Agar 82.6 71 65.2 0.15 0.6
Xanthan 81.8 75 63.6 0.25 0.5

CMC 81.4 72 62.8 0.23 0.5
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59, Gun M7l FERRA ZelF UaH 54

T.P.A Means®

hardness adhesiveness cohesivness gumminess chewiness

(g) (g mm) (g)
Agar 1977 -54.8 0.462 909 814
Xanthan 2214 -569.5 0. 459 1027 893
Carrageenan 1992 -76.7 0. 456 897 786
M.C 1768 -66. 3 0.472 826 706
C.M.C 2147 -67.8 0. 458 977 856

4, Re]P AL shelf-life A

FHE AU WS FBAEY S Y ABODA HIT olg] AAol
Yriga Utk 28U 47 AP4del iy dTE ARY APo|nE 2a
R ARl Y APE WAL T ohlet Aulxte] BESHNE HHEA
olfoi=ol & el & 4 9o

AR APEW o BAY BAWSL LEIME BEH Ax(uZ DA,
%, 23), ol AxHEA), MABHY AMHATE BT, UiRE, B
NETATE, BE, BW]) D 22SH So| 42U < oo}, 00

AU YATAL WY Seuet] ABBAAI NARAEL] A AT
4 3%10° cfu/g, FHAA AEY AL 1x10° cfu/g 2|2 Aukarg: B2
AL IX10° cfwg &8 FAJ|Fo] AsA Q). YEQ AL 94, Eae

60

AEE A AZFETNA HSA(E 60) Yk A B BFH AF B A



FAA BEXE AFFE AR A 3x10° cfu/g ol e WR B4 1
x10° cfu/golst® MAAstz olrh =3 AHEFY AL fFF 81009 4
Il &), BATCAZF S4(100) Mo 0.1nl )22 HdFsta glew g
HEo] thsie iAFE 41000 A 1nl ©), BHMEEALTF S/3(100)
Aol 0.1ml B)o2 A3 grh o= WHFY FHEA LYY 2d9AF
4 10%° cfu/g7t YWtFoleles SHolM Euj WRe Az, X3, Y 2
2z Ygolet & 4 gich

A2 AR HErjMFLEE A2o|M= Bacillus, Micrococcus, Sarcina,

Pseudomonasl ] -§4t, ZHo|7} @7 WAajich

E 60, dE2] uF A3 HelA Fg AFY Ao FE

A + 9 A F F
HESF
A4 S EE E. coli BAZEHT
&
JE 3X10° i =73 Rk
cfu/g ©]3} (100} 3] A 1ml X3) | (10¥8]A0. 1m1 X2)
=3P 3]
1x105 b =1 %)g
A F 1008 3] A 1ml X -
dEBR | eorst | H;‘);] . (10812140, 1m] X2)
2227 1%10° <4 =73
) -
ol cfusgol s} (100873 A 1ml X 3) |(100412] 0. 1ml X 2)
(7FE =)
ZeAF 3x10°
RS N - - -
cfu/gol s}
(uj714g)
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ol& MFFol Bacillus7t BF HEZF Wizje] F dlojetn g 4 gl &
EZ A2 FAol= Tl Pseudomonas 7t Yol E2|¥ict,

By AETAY ol AurAFR] U YARBIIFE HAs D glon, o
of W2 UWARE ARAE vARAEFLE ERSIL H[AZXAES vAdF
HEL AFAFLE T3 v|AFAFA chsiAT 23 YT TR}
AZAFT718E dFsta drh |

gy g4 fEFEL e vAR dIREFAES AR et v AFAHE,
AFAE (2R dAe PY), F8 ACAS(FZY AHF} 3 HAF) € 4
He|AE ol don IAYHAOR T AXFYAE, AFEZZAE, YitLAH7}
HE Fol sk EY Ado] wpE Aol Hol¥ 4 2o
1~35C) &% Ho 2 A& Hrl AlZ3et QeAFE ugt 27t Hasiy #
EFE(EE, 3 Y, Y1 5o o€ 49F 2e4dx R 2t

A1 Ee ARA S (FR)AEE Tl AFd HBEE BT Yol

tul, o ol Sl &2 FAAA/MYY, ¢SEAYY 4 4F
o AEFEHe] B So] AUk o]F oFZe| YFHPLHL oJSANE,
AE, AR, BF 5 AIFo FEEHIL AFY dFAAYPEL ASHE, HR
5 AFol gtz ez Huss o] o ol 53| ol dFA P2 AE
= 7198 & 9t 49F ¥H W E9z g2 FolE ol

GEE vlASol Hi3l AR Ex FIFAAE UEhdoie 22 2
A $kon in vitro oA AEZ HAFEH nPES vFL 2T AFA 2} 4% oEL
& oA A ZE o] FAHAT TFols AAFHIL Eoll M=
th-2e] ulyBo| FAEA ria stgthHE 61). " EF 2T GZ 4F
I gtz o= 50~70% oghEo] Aol J1F Hslvin oA glen, ot
27 n]BES 20ToA 5270 AH AP¥ A2 4 Bacillus £& AT of -
Fo o] 70% ofghgel 23] AFE=rt ddrhs st Qv E 62). 1Y

AiFo] cfste] F 32%2} oRhE S TIStel AHE wER T 1.6%, F 32}

oug )g_Q. (A 3%2-])J-

—

[e
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Bt I3t BFIAE Jhaxiehyd "ile] Yol 20TelA REQG HES T 4

oflebg 2% H7I 2R AT FAel gAML sy, g2 F42 3
L ofErE 1.5~2.0% 7}3lo] Fe|oeHOTE XFsle] HEH |fASNL ZF F
of 100CoA 487 H2|5hd 0.5% BE JFVI2E P31 RERAI dojAr}
J1ZITH(IE63).

i)
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E 6l Ak dee g7y

%% A A& () *
u A g 3 MIC* (%)
oS (%) 4 6 8
ﬁlcmf;g; d‘;g”a”s 324 559 | 100.0 80
o Z: i 556 778 | 964 9.0
v ﬂavi’s us 667 87 | 983 9.0
: . 120, 60.0 100.0 8.0
M. freudenreichii
0 e 214 286 | 536 11.0
M‘ rosews 189 595 94.6 10.0
S a’z phylococcus aureus 20.0 333 71.7 11.0
Sarci:a o 477 841 | 970 9.0
Brevibacterium ammoniagenes 260 500 4.6 9.0
Ba;”us szbzlfg;is o 4670 800 | 967 9.0
B oo 312 891 | 1000 80
B’ me eaterium 417 817 100.0 8.0
5 f‘f: o 518 679 | 1000 8.0
. ’Cd o fuorescens 519 704 | 1000 8.0
seudomonas fuore 207 362 | 845 9.0
Achromobacter parvulus
_ ; 787 933 | 1000 7.0
Alcaligenes fiecalis ,
Plosobactorian 167 889 | 100.0 70
s %57 657 | 100.0 80
;S et mal i 654 1000 | 1000 5.0
Sm et’:sa ve fa Siens 556/ 978 | 100.0 7.0
erratia marces 500 783 | 100.0 80
Escherichia coli
Salmonslle tyhimurium 480 720 | 1000 70
Pecririlococcusy ntosaceus 154 308 385 11.0
. o p.etr . 60| 107 | 857 11.0
S;”CO:O ca ﬁo - 118 164 69.1 10.0
Laetp bzc‘?;cus lect‘.’ S 41| 184 | 78 11.0
crobactitus plantirum 244 293 95.7 10.0
L. sake

MIC : HA AS{AHA ¥E (Minimum growth inhibitory concentration)
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¥ 62. I ol ZIE n|Eo tidt AFE} ( 25T, 58 AE )

of & & % = (%
W o4 8 3

80 70 60 50 40 30
Staphylococcus aureus - - - - + +
Micrococcus flavus - - - - - +
Pseudomonas aeruginosa - - - - + +
Salmonella typhimurium - - - - + +
Lactobacillus plantirum - - - - + +
Bacillus cereus + + + + + +
Bacillus subtillis + + + + + |+
Escherichia coli - - - - + +
Klebsiellapneumoniae - - - - - +
Citrobacter freundii - - - - + -
Erwinia carotovora - - - - - +
Saccharoh'tyces cerevisiae - - + + + +
Candida utilis - - + + + +

F) - A + 5 ujAe
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I 63, A ol chat ofeh ] FAY ( 27| AFS 30 cfu/g )

27 olE 2 & 4 F (%C)

(%) 18 20] 791

0 2.0 x 10° 2.2 x 10° 3.0 X 108
0.1 2.1 % 10° 2.0 % 10°

0.2 2.4 x 108 2.5 % 10°

0.4 2.8 x 107 5.7 X 107 2.0 X 107
1.0 7.6 %X 10 8.3 X 10° 6.5 X 108
1.5 <10 1.1 x 10° 8.0 X 10°
2.0 <10 <10 <10

meld 2 dFolNE HAR F4FEA HAZAEA BB @FEd st
xR =z mel AR W dd AFE Wste] YVAF ARFT ASFS

2% 7| x28E F A5t} Pt

7. A%F ph B

B3 ARTS B 25T AR HE FAY HAs e
642kt



¥ 64. R AAZ4] HAPF pH HE ( 25T)

A el AEl Al 82 A &3 A 24
= 7] A 5.98 6.03 5,74 6.03
% 29 5. 85 6.0 5.71 6.01
AR 49 5.72 5.96 5.69 6.00
A% 6 5.74 5.91 5. 65  5.94

A% 84 5. 60 5. 86 5. 59 5. 90
Az 10 5.52 5.81 5.55 5.83
A 129 5.27 5.71 5.59 5. 84

HIZL A& 7|ENE A3 RelAdFs
ANE2 ¢ Z]Enlgiule] DF-1003F F3& Holsle AZXT Bl AAF5
A E3 ¢ 71Euigdue] DF-100, 3 W FAAE H7Iste] Az He
A=
X84 ¢ 71Evigha]e] DF-100, 3, FA4 9 EidaAE
st Az Red@A=x4

&, 71 i E AR Bl LS, AFA AE 19 27] pHE 5.980]L}
A 7|0l Ao rE Aa sl AF 14du] pH 5.27& Elyich

olefl ul3] 7|& wiule] AY+EE ARy f1ste] DF-100, 3, FA4 &
LA F& HUIst AR AR 2, AR 3, AE 49 RALI4 AEL] pH
HE= 271X 6,03, 5.74, 6.03¢1M HA 14a) 5.71, 5.59, 5.84F 7|1&9]
i 2 A ZRF Helddde HEU AR 1o d]3te] pH A7t W g B
% lch

pie HEE FA2 Hde] ded AFFel U v]BEL2 oI 443} gasE
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YASHE B4AE B8E + e ole ARU pitde} Tl = o ¢
A qlct. mety 71E iR AZJ B3 d5e A Fol vls) DF-100, %,
FA, itaAE HIsle AR AR 2, AR 3, AE 49] EeALF5t v
AEZ Qg As) Q osjety el Wyl FL 20T ARHCL ooy ]
BEY FAGE pHe WETL JUBATL JoBR pHe] st Heldadmae
EAXNEZA AHE 7Hedt ZleR wiekdr

Hel AAg4 AEFS 5Co] HHSIRA piE SFY A= ohe &+ 652 &
t}.

3 65. el AT AFF pH 83 (5T )

717t A& Al®1 Al 72 Al&3 Al 24
= 7] ¥ 5.98 6.03 5.74 6.03
A3 44 5.98 | 6.03 5.74 6.03
A3 8d 5.91 5.97 5. 67 5.96
A A 129 5.93 5.97 5.72 ~6.01
A A 16 5.90 5.98 5.72 5.96

2, 5Cold AR RIABIE ABELS A 1607 714 ARE 2 NP
ol M pHe] ZtA Eo] 25 T AAFECH:s wetor} 7|2 wigh| 2 AR A& 19
B gUI4 phe AR 2, AR 3, A 49 pH Aske} ulaste] 25T A Fe

A1 Yo astgct
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U A3F oaEs % 3e+ 9y
g7l e 4FRe B ALIF AFS 2BTAN APt hRF4 2
342 WNS ANE A3 ohe F 667 Yrh

I 66. By AAFs AR JIdE FESF ¥WE (25T )
( cfu/ml )

A& A &1 Al 82 A &3 A 24

N

1zt

1

2 7] = |1.8X10%| 1.2X10% 4X10* | 1.2x10°

A2 290 13.1x10%| 3x10° |1.4%x10°| 2x10° A&l AE2,

A A
AR 49 |4.5x10°| 9x10° | 4.6X10°|2.2X10° 183, 424
- o i A
7 & 5 5
=7 6d 1x10711.9%10%° | 9%x10° | 4.7%X10 o AzgxR
2 89 [1.1%x107 |3.1x10°|5.5%10%(3.7x10% | oigke.

A& 109 [1.7%x107| 6x10° | 8x10° |5.8x10°

A 12 |2.0%107 | 6.1%10°|8.2%x10°%|6.0%x10°

71E uig 2 AR AE 128 7] $FFE 1.8X10%fu/ml ojgd3 71E )
Fhjoll DF-1003 33& A7 AE 29 X7 2F4E 1.8x10%fu/nl o]Yrh,
TR J|E uigule] DF-1000] F3 ¥ o] AV A& 39 &7 &I5E
X10%cfu/ml, A& 3¢ wiRtule] PatiAzt BIMH AR 48 7] FF$E 12X
10%fu/ml olgith o2 & uw 7} AR I FFFE 2 o7} dgdon oI
TTE BT ARA AFF A=A dsdrh

et 21%‘71 F FITae 71€ R ART AR 19 F AP 2dvt

A4

S

>
i
ol

A 234 FA7IE 3X10%cfu/ml S 228 3.1X10%fu/mle] &
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T+TF UEhdo] 25TolN Y FF 7€ AEY Re|¥AL 2 AAeE e 2
A 2 HA Rdle= ZLE LElKch

Je) AEuEue] D100, F, P4, Yaad] 5ol AAE A8 A
22, AR 3 AE 49 ZFE A% 64wl S+ 44 1.9X10%fu/ml, 9X
10°%fu/ml, 4.7X10%fu/nlo 8 NEFAAL] 275 HAE Holulx] ¢lo} AR
F3o] 642 Jts¥ ZoE AgH}

ol2i3t7| 7]& uidule] DF-100, F38& M7t A2F HedAIsed AR
29} DF-100, 3, Fdi& MU A% 3 @ DF-100, 3, F44, gaa=E
A7 AE 4 Alole] FF4 W= kx| 3| ¢ol T4l W Yataze] H7}
t ALAFF AR Dol 2 U2 nAA dE HAoE ARHH BAFLIZSFol
oo n]BEe JA A= DF-1002 FHo tfFE 7[Qlste 2o g wichHT],

Rel 3434 5Tol At AME FF59 wsh= ¥ 672 Zrl
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F 67. K AAIT4) HAFZE 74 HE (57)
( cfu/ml )

7|1 7% AR AlE] Al 82 AlR3 Al 824

Z 71 A |1.8X10%]1.2X10%| 4X10® |1.2X10% %A &1, A 82,

Al 23, Al B400 A
g3 A Es
A 8 [2.4x10"| 2x10° | 1x10°| 7X10° |7] ¢iore.

A 49 [1.4x10°| 1x10° |6.7x10*] 6x10°

A& 129 [1.2%x107]2.4%10*|1.9x10*|5.3x10°

212 160 |2.1X107|4.1X10%|5.4%10%|4.2x10*

A3 264 5.1X10%|5.7x10* |5.1x10*
A% 36Y 7.7%10*|8.1x10*|7.1x10*
27 46 1.1x10°|4.1X10° |4.1X10°
A% 56 9.1X10° {8.1x10° 6.1%10°
% 66 6.1x10°5.1x10° 3.1><10‘i

5, 1€ vitIE A2 RIAPAIFU AE 19 AL 5T A 8Y o)
2.4%10" cfu/ml o] A3 12Qw) 1.2X107 cfu/nl O A|ERHAr] TP
TA7IEE 23] A £Eo] 12¢o] AFE Zog Uelyrh Wi H s}
HIFE AR 2, AE 3 ¥ AE 49 F$E A 56dnie] £F4$7F 9.1X10°
cfu/ml, 8.1X10° cfu/ml, 6.1X10° cfu/nl &2 = F4mo] 5602 sp=3t RoT

A5t ol e Vx) AW A7 o] Yitaa B BRAE o)A
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1094 A

& 2 o A3

th. ¥ FES5Y

249 3,
A% me) AYI4e 2aF BUSA

9,

A m .o
"l":g‘é’

FE HE, F4o Y48 2

Yrlgos dAg +

e AzE wigrdch

AP AF YeiE €

& oY A =683 P}

X 68. 2] ¥ I+ F¥, I, ¢S, FEY HE € 1P E ¥
& PAR- A &1 Al 72 PAR=X]
=58 FY(g) 182.6 184.4 186.8
229 2y|(ml) 165 168 168
Zelrde] HeE(%) 82.6 84.4 86.8
SLF (%) 1.1 0.84 0.8
ZE e 0.559 0.520 - 0.605

A48 Z AME3Z FUY viPHIE HRZ
o] 2 ¥ %*J*zﬂ'ﬂ% F7I Aele|aL

Bl BRF4e F45

AL,

E=APAR=Y A

"ol golAE FURL

Hel AUT4E HEF 349
YT A AL 10 Bisted WS

= Re ¥

FAHE AMAE

=2 A& EF

% glgitt. Zelm wel A4

= 150 —

Fus 3 @ g4
H7he AR 29k AR 30| o7t
g de ¥ §250 Ue 2
e AJR10] 1.1%, AR 22} AR 30] Z}7} 0.84%, 0.80%% 7]
Hh AYISEC 4 W $EHE 2YR
oltt, FBe) HEE AR1o] AlE2e} R3] ulste] o}t Ee

S3% A= 7

zo BRI

@»Eo?o] 0F7}



Be 22 A7l 22 o B3l AL o 4 At o]E B u) ReAnTSe]
= ZASMNL 7|2 RAATS ATo| 2] F HeBBIT 5ol £5H
4 B

XA

o}z g RS B4

fifo

Be AAFFE ZAY F 229 Fulglel F4uts WA A3 E 69
2} .

& 69. K ALIF4e B5AAL
B A= A2 1 A E 2 A8 3
A z 6.6 7.0° 6.4
o A 6.4° 6.0° 6.2°
gt 6.5 6.7 6.2
z 3 z 6.9 6.6° 6.5
=i M kA 8. 74 6.8° 6.5

*Means for each row with the same letter are not significantly different at
P<0.05 level

%, 71& vigd]of] DF-1002} F3& H7Ig A8 29F DF-100, 38 U FAA
713 AR 3o vty 71E wiH| 2 AZ23F He|gAg4ee) vlas) E of 47,
WA, Bh =3 U FHF JIEEE P.05% oA F2lF Xlolzt gl oA
A2t AAEEAQ DF-1000] 2 &8tz 3 HI7I2 A% £33, ez 74

o
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A AZE QY ABSo] JE MTHIE A2 ReARZ4o} vDsle B
sol7t gleg UEhid ol 7Ee Re¥LI+ ABol 2 Aoy HET
DF-100, $3 R F4e] ¥rldo] BEHLE S04 Aol =44 gk FAY

& AHE3 Zle® wiehHT
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A 44 B HodrERe] MY

1. d8Hele AXe] Yy AR

Relet 2 JFE el A&, E, Hd/AF EXY MPEZR 4
ol glo] Otz Ael2s S5 BulE el YoBT n|FAE 95N
t g e® FaS3 Z2 sidAEs gesich ey 200 o]4te] 2o
FeAT SHAET A erl zjriste] Helxiel 22 ©Ep3vL A=Y R
B 233 RANME 343 Zu2E FulE LHA ] e ATER
2A ofn-gtid H3gdo] Z FelPel BF, on|ke4tRsl Wasicl

ol AFExtFe] EFo] FHI AMEEANE K E ol A 2Ho #EH
L] 2GR olF FITEWol FEH Holg AMSSIAL EE v AE
A B, oAt REe] FFY 571 F3o] e s FHojd 4 gl

SRR getdrh & nSEIIYY FP & 6UBAE FY sEEFL

ol
2 AgeldE 58 Hae W JSH4EA £84 o4 wEL-IED
£ ¥ 4 9t ¥ "ol wRY 4 Uk 22 Azl FUUS Tk wary
IFE AYs] BeNeIst] Yt

oA et U% 7H84 YRV ol§ste WY LB, & meTueEe}
e 2YBe Yol I3 W Yeho) ABALL A FsknA} shach olaye

BEEe] F¢ HE %"—*333*1«1 NE7Fed2 XY dBHY Aol

of¥
)
>
Y
a
nfo
iy
H
o
N
N
ne
o
£
=2,
op

=2 =
=

ksl Wl ofEe] AoldREAY %S Uehislols ols ey Eu 9me A
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o] FHof Kzl AujFoiele AL 7] diFelrh

RelE wolslel] wiel §2 W fotd] VA S vepdch ol FHF
AR SHENE Beld T g8 AREHY] AL7 7 IXR O the
& §23 Sololl o3 £AZ A glom™ oo {2 W Folo] AT
£ Hol2] FAE B ste XNHEEZ AEEHIIE Tl

E 702 ol g Wote] AYPWHRE RAIRE A2 A Aol F}jte] ule}
/2, Fol BF A 7RI frofel vls) {28 A= H 2 R UE
wrh ¥ 529 = ol 3¢ olF #Huele FF 4.0~4.47], BEeME

4.8~6.07/124 xelof] vls] ARe|e] Fo] the W ZLo2 Lepylrh

F 70. Wol(18T)Aldd Hole] A}

4 B 2 2 ¢
wpop | Y 291 ¥ 5 < 5 g a0
dF R (/2 [Fol (/2 [F2 [fol /2 /2 [fot |72 |2 7ot
R4 |Zo] Aol A% (Aol |ZRe]l A% |Zo] (Aol |Rg |”o] Aol

(cm) |(cm) (cm) |(cm) (cm) {(cm) (cm) |(cm)
1 14 1043105312 |036016]25 1054101340 | 032} 0.23

37 07607340 | 05102540 | 111|065} 46 | 1.38| 0.63

44 | 112]086]40 |117073|48 | 170|130 | 6.0 | 206| 1.36

W N

46 |185|168|46 |161|106| - - - - - -

AL RE B&ol AAAA Wolol Yoy +22 FI] %) Baw 3
oz dwtdos nae) 4Eo 45% olyeld A=Y i dos AF
wWote] EAW T ohle +GolE LHE Jarg mXA "ok U guelel
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R & 18CY E5o FAA Z9 Helo ¢y HIE AL 2= 2 71
z gk, 7 % 25T AW 1A 7Rl 23 a2 1S Bal

¥ Tix fwsiRs 33 Uehle] AYF B2 £IUY Flle 2 dA=E o
ol Athe R} e Zykolgrt.

¢ FRejet MR Aol th4 zo]7t glo] Wole] AYPY £EEIFU
45% Bxof TEd=n] AR e|rt 40~45A2% FE, FH |7} 456~60 AT FEEo]

A

E52 #ol7t 2 LR UElith

F 71, FHA8T)AE Keld £2HY HH
(%)

A 7 # H g Z2 B g
4 291 5 & K g I
0 122 116 126 132
5 26.7 28.3 28.4 25.8
15 39.6 36.6 32.8 31.2
20 40.8 375 36.7 339
25 424 39.7 40.1 359
30 437 40.6 413 374
40 476 434 42.1 438
45 49.8 44.4 42.7 452
50 50.2 458 438 478
60 - - 449 480

ol 78w R Ed UYS SHY A3 £ 72 € 73 3} Urh
dryele] feld ©HFE 1.64~2.02% Folgdon} wotaldo] ZHtgte] wie} A
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2 Z7hste] #Re] FFoNNE Hol 3YF 3.56~3.93%0 L FE M= 3.90
~4.15% ZEE Vepiach  7Hgd whiAL Bpols feldIt Zol ol o]
Aol wlel A F7138E Vel

A& B feldlE = 439 rhamnose, arabinose, mannose, glucose,
fructose, maltose, sucrose, raffinose @ 1-kestoseS-o] ZExistn] ©]% sucrose
9} raffinose W 1-kestose 50| £E& o532 Ath ™ Rel: wolite] wie}
amylase?] BE o8 AEE JMeRslste VUG &l FH3] F71stA Ach
t A2 3 oA Aot

chil o] AQof= K2 wWolF TFo T &4 gdxInt He| chide] 25
~3053 =71 dolF protease’s FAZEol os) 484 Wid EIAZ ARSI E=
oz ogyA At wolx AMEE o JHEH B U JHEA wAe

Maillard ¥hgo] F33le] wote] ZFL v dAele siME A P& B4
g 4+ aA "ot
E 72 . WolF 784 7 ¥y

C I 2 2 9
o714 ()

4 291 5 & B g a3

0 2.02 164 168 1.68

1 219 2.02 2.29 1.80

2 2.98 228 2.74 3.50
3 3.93 356 3.90 4.15

4 4.16 3.38 - -
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E 73, HotF 7p8d A HPRH

2 B g Z H g
Wol7] 7HY)

+4 291 7 5 2 H g 2
0 1.48 1.41 2.13 1.81
1 1.08 1.21 1.94 1.61
2 1.28 1.61 1.89 2.38
3 1.94 2.28 3.43 351

4 3.28 3.43 - -

dotrld o] AHte] wE Hele] HEh-2FT ¥$HE FIY A E 749
th. 4REQ HE-SF Y2 FEA £H 91371 7% FER MR &L
4 AF FFol 3.842 J1R Woker} ot doe] Fajte] wiet 7 EF B
243 HaE Uehlo] o} 3~4dFole X7 50x Aoz ZAFr
opetd o] 22 HEL-ZFY Hir HRIRIYdAMe oAt FAFL
vlgt| gt dolx|gt & AlYelA 2} 2 WEl-Z RS ARY £+ e FEAR
ARTAE uRASHR s RO Uty Mole] Aol Ry So B

Z Helo] dF HIP ARt Yeto] HEE o=z zichE )
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¥ 74, WolF HE-ZFI

%)
ol 2 B o 2 = 2

712 49 29] = = & u 7 A
[+)

@ i Tsen| 2 |+84| 2 | 284 = | <84
o | 71 56 49 | 38

1 0.8 3.6 5.1 26 4.5 2.5 4.0 2.2
5.4 2.7 4.9 24 4.1 2.1 3.5 1.9
45 2.4 4.0 1.8 2.9 19 2.1 1.3

> W N

3.9 19 25 14 - - - -

2. BulSAE ST P A HE

gsiee} ol T2 &4 3NUF Y F57] el RelFUE AHEEe 180
TollA 3~1223 FHIA2 el 3] opue-7lid W& FIAAA P& F3
szt stk Z ARl ARe] iyt BeE MR A=Y)E AAY A @
SHE2E TEFEY FEol M F2 ZoE Usiga visEe(fF57] Al
A2 5% F&ol, Yot Ffole 38 Haol 71% $2 ZALe=E Ueiurh =g
Z Al o oo REA M ©EA 7 LAl JEET ol A
golgirt. olotze Az FYW URHC de T UTol A5Atele] B
2l B¢ AEFLR 1.6~2% FEOIXT 57 deje] Held F§ wddojehe=
BRIMNZ njRo] B o H22E7 B B9 H2ARS oA HE FAn
F3=E gz
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gty 2 FBSA el AEE LR o]lE59] #¥U]4dEE dynamic headspace'
o] wie} Purge & Trap systemS AME-3lo 714 ES XSt EFH FIE4ES
GCE AM&3to] a7t Azte 23 9¢t Al oM Reule} o] WAR A}
Aol7le AR HA el 3ix] 42 Ffole 53U FUEEY At A
o] VehR] edgtont HEel ol 3] o 7] 2R F7IEEEC] i 4
< ¢ F Atk EY HId2e wel 7 44" BUEEEAE 44 M=
Beldds Jelded ols {420 dad ALEAL 43, AFHA Ho
of 2% Aztel BZHcl
2 A Az 28 T3 BFo 3] Hd& A= Esldey Feld 4
£% pyrazine® 9%, ketone® 1%, furan® 3%, sulfide®f 2HUE 3% % 7]
I 985 32%2] SO tisiHE GC/MSE ARE-3lo] Helslgdon olE HJHE?
thEel FHBAE B A E 759 Yt
= AYY AzlAE FFe HIAed s U 2455 Ao
7N1BEEE F 4oA pyrazineZjYEol FFS ol FI oo sulfideYPEFRE
gdort u[FIY JEEFAMNE F322 F23o] dAFEHE the] Ao
i BF A "Haydo] e 2eE ggHr.
53 Hol W nj&H o] ol oidEE ulepPgo] H&EE
of w3 EeldEd ¢ L Aoz #¥PFo] o € ZIeE Ueht A2 tiE 3]
BEY A4S HO|BR o|&S FHAF] o] &3tA =HYE Az A yUIE uUd

e S22 AXE Jhs ¥ Z1o® Zdr

o,
i

4
rln

o

ok

2

Ao

Jl'é
o
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T HFFSAEH AEE P LE o5 #7]4EE dynamic headspaced
o] w}e} Purge & Trap systemS AF23}o] BINHES EAS
GCE AH&3te] EeIRt Z2pe I8 98 vk J3lolA Heuiet Zof gt A}
Adol7lE A FaA e 3t 42 Ffede SFHU BI4EY Enast A
8 vehz] eigkert FHEAel Hel 23l o2 7] A2 BIIEEEC] tig 4
S ¢ 4 Utk EF FHESUE ulwl 74 AEE ZUEESdE A4 A=
e 2| 244e Uehided ol URo #RY AFEAY o4F, A o
ol ej% ZAztel MzHc

2 AdY 243 228 ¥3 BFo tisl HAL A= Ztdey 2eE 4
% pyrazine® 9%, ketone¥r 1%, furani 3F, sulfidePH FYE 3F 1Y 7]
E} 925 32%9 HYPE thsiNE GC/MSE AHE-3te] Hlsltdon ol HYE2)
ZeiFd SHBAE el A= E 753 Hrl

2 g AR IZF FA ol o3 wHEE a4t HuBe
718E2EE #F 4 A pyrazine3PEo] FF& o|FL oo sulfideH¥ER
A&Fd oL uHAH JESFTAMNE SR F23o] AP thee 3o
tisliMs FF HA= A Yadol o
53] freldfe]l S5 Hol W njgr el FfolEs didEs ule] f5K e
of vl3] 2242 ¢ R iy fyFol o w2 ZeE Lehl A2 tlE ¥7]
42 YFE HolBE o|&ES 3] ol &3hA HA Z7 FJA ¥UE Ud
s & Ao AztHc)

Y]
f
i)
i
o
N,
ok
He
to

oX,
it

Ro% 4z},

fr

e 229 ARE

N
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F 75, Re), Wol W n&ReIFY Y FIA el ntE ¥rEd8us
(area/10, 000)
- Raw Roasted |
Compounds barley  \parley | malt Immature
barley

8.939 unknown - - 1148 -
9.359 unknown - 67.2 36.5 12,7
10.193 unknown - 726 | 832.0 202.7
10.697 2-methyl propanol - 4.3 14.2 6.8
12.619 unknown - 434 |12396 481
12.990 2-ethyl furan - 525 | 8064 123.9
15.126 2,5-dimethyl furan - - 46 5.1
16.535 dimethyl disulfide - 6.3 7.3 13.0
17.851 1-H-pyrrole - 85 t 12.1
18.603 3-methyl thiophene 0.9 1.5 14 1.0
20.845 unknown 9.1 44 33.0 13.8
21.516 Hexanal - 1.7 t 52
22.130 1-ethyl-1H-pyrrole - - = 1.2
22.907 methyl pyrazine - 102.2 t 2337
23.692 2-furan carboxaldehyde - 255 51.8 10.6
25.927 1,2-dimethy!l benzene - 31 t 14.5
29.178 2-heptanone 1.2 24 1.2 2.7
30.832 heptanal - - - 0.8
31.280 2,6~dimethyl pyrazine - 116.0 49 235.2
31.601 2,3-dimethyl pyrazine - 24.3 t 46,7
32.053 ethyl pyrazine - 7.1 t 23.2
35.950 benzaldehyde - - 1.2 1.3
36.466 dimethyl trisulfide - 2.1 t 2.0
38.495 2-pentyl furan - - 2.3 1.3
40.380 2-ethyl-6-methyl pyrazine - 10.2 t 62.0
41.060 2-ethyl-5-methyl pyrazine - 6.1 t 49.3
45.446 benzene acetaldehyde - 3.1 70.3 14
49,235 3-ethyl-2,5-dimethyl pyrazine - 21.1 25 67.9
57.664 3,5-diethyl-2-methyl pyrazine - 1.8 t 57
62.443 2,5-dimethyl-3-methyl pyrazine - 1.0 t 1.7
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WEl-Z S TR ARE AT YEEME 7% FE EZT AEIS
e 23t T3 e 4712 2R (2¥ 10)o] mel FEE AR ¥ A¥E
|

ek, Wel-2 R0 235, A5 5& 2ABMgen Z3e & 763 Zrh

¥» g
!
T A
(B 79 o) £ H(pin mill, 140mesh)
I !
7+ %2(90~95C, 30&) THH (R R F 7] o))
) !
o 3 7+4(90~95°C, 30%)
l l
ZZAq(A) ol 8L (Maxamyl ; 90°C, 30%&)
o 3}
, N F39(C) A3 (Maxamyl;90C,30%)
FZ9(B) !

o £} 4 (D)

2% 10, WER-SFL 22 9% FA
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Hel 7 29 Brixel P EEF] oM 2HA U2 HedEs d+=
S22 A% FEIE 1PEY Yol xR uidts] un wEl-SFIAUTY 94
162-246 ng/LBEo] 23t A 9 BN 7= WEL-ZFRE B2E + e B
SEE ARFRLEAEL uIRASHA] B Zle= Ueiych i 24 2¢E
A5t ZEAFIZUA 2R Fel EE AFHALRE AHest] €2 C W DA
2|32 Aol HER-S TR P d5He]y FELZE HololA HAM SF
Z2A o] &3] fsiME dAdMY AFe] FR3M T3] £l EL I8t
A CHel Y AL SRep] Erhke Al 77k itesde] 245 UEhd
g3 olef titt FeBIIE HAAF A AHfILZ AMESI TIPAEY network
g AWA FZE A3 g (DFF)Y Zo] 7 £2 ZeE UEW

cl.

F 76, Hed SR 2¥E, WE-SFT Y L A=

A =
A  Brix ZPE(%) HEL-SIFY
(mg/L) L a b
A 0.6 0.8 162 17.92 1.65 4.86
B 1.1 1.2 _247 19.21 1.41 4.01
C 3.0 9.3 4,500 2.18 1.52 1.39
D 8.8 9.3 5,400 2.31 1.43 1.45

£ 7t HelPEE ZAY 80 4T AEAS FFT 23 4 Wi o
ERiE L3t 2 BUEES Ushhs b3t ASHEAE AUl o3 tha Fvista

o} 3 Hol o] ZA] Ysich
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3 AR LA F(DEF)E A Y vk o] YT AAZA Maxazyme(Gist
-brocadesA}H) 2} GEFAE A Mycolase(Gist-brocadesAh) & F712 He|dle A
WS- B2 Aol zn e Ftet FAlo] A heEalel 23] BYH o
EANRES gho] Ztd WA 23 Fulg Z3HA Urhfo] 288 Hol& EAR
Ae vl 42 Ze R Yelklch

dutzeor ARAol FHELE o|folA Helot T2 JFR F¢ &3 ¥4
Zidstd $31 23F dod AEY AFT2RE AL st uel AY ®
L AYS 2 9 Fee wgcl J8y S A2 FAT YA

g Azl Aol wel A YW AR FRE XL B AW 22 Y

ds) ZAYS B Hn oleby AR RRHIUD BEAE S
HtA Ho AL AAE

Ha A APolE olSUAE Sitsl: kHALRoT
i

hEEL] AR AHYTRE ZtE oluT o A9 EXHFRE Hile olUEY
Rlog AEogR otUR oo FF2 uh} 18-25xFEZE Qrt. HMEZZEeiu
oM ol Z oA M FRujE] oPUEMEle vl k3E 77t T} =3
2] FEE Aedolst WAR o] glo] YNtH o R Al&e Zolrl 1003 =Y o
EEEE e HE 2o AU w3E g £ e A
Aedoles FHET) 8-9FEOBE IHAL s ALZMNEE FEH =HE A
s71slsiE AES e U &S SEianyeld W A A=A
489" F de JeR

a2 APolA AE A3tEAQl Maxamyld] H$ TaoeN fuEE 5
f2 W7t UR Zste] gatie] dbgde] gloME o LR S o]

e e Ueh} SRAXE Y ALENE gyt Aoz miciFEgldch ot

zteks ol

fr

ghA] HANEGAIZES Maxamyl HT}l Brop FAhE L2 SIx|vt Rifefe] Solt

— 165 —



WAE UERARIUE WP d-amylaseql H-Eo3tF 4 BATSE AME3lo] o] &

EA A o] &3ttt

4, HkgAIZHE fFreldd wE

ABF AR A BATS 8|l YBHEALEM MycolaseE AHE3le] 2@ 109] DFHA
of wiel WhgdE ZAY FH olF WY ReIGUVS FAFY AA:= E 77
gt mubg RePabitele] fewitate 1.88ug/ml YTl oLt BAS He
sty HbgAIZte] Fzidde] wel 3 qFE FH3] FUksl WS 1A 79
18.06mg/nl- & UEPAR o] o2l & Frhe uehdA Aglrh A 4417 oi3tH
2|3 b e FRALZA MycolaseE IR ® HEEA T F o] wE Reld
o] HEE AR dzle] gojA e WhEAZte] ZojHef ulet A&FH oz o F
V3% HolAgt 212t o] Folle t o] 2 F7HE ek dskch

uteb 2 Algelrel 22 typed] VEENALE o83 Heje] o3t o %’fi}
Hel Aol 3t & G TS 47 908 F=rt JAY o2 mickEArt

R 77. BAXNE AHE e -?rﬂl‘%‘ﬂ%* ik

A} 4 2 A

NS AIZHE)

Lo

BATS Mycolase
0 1.88 18.63
30 17.35 20.04
60 18.06 20. 87
120 18.74 21.21
180 18.77 21.21

240 v 18.63 21.33
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5. HA R AZAH

Hael AReS Busiste] B2t TYMIE 1:4, 1:6, 1:9, 1:1223}e] 3}
Head A, el 1:9 viygule] oit B3}, FHEe FUE 1:925t AL 747
2] Halo tit ReSEARE AT HR A& VA £ 2de = 783
Zrl

F 78. Bl vizupd FEof oiyt FeHAHL)

Hs54 A B C D E F

A = 6. 6b 6.4b 5.3c 6.8b 8. 2a 6.1b

3

< EX7lele R48ol el&(P <0.05)
A-RalEg: 8-1:6, B-Ee|&w: E=1:9, C-9Y3}, D-Waxy, E-Re|&H: E=1:4
F-Re|Eu: E=1:12

#5B3A  1A(-FH ~53 (HEsich) ~9H (A go] vit-&Th

36

3

= 78004 AHIEUS B 19E BU F 4% U T3t Hely ool $4
ol Sl 7bd AU AEE BATACE o]y P

AR £O02 6.1~6.87 M2 FE} 7 Zoid UEhkon olE 4 Al

1:12, B 1:9, A4 1:6, D

+ weldel kil Fie|e Aol HEe] AFHTE A Ushdt 2 FE
28] B-glucan o] HEeHT ¥ &2 wfEd J2Z AgHr). E H 1:4y]
& AHFE 8.2HLE HEI UF Aty SFRARE SHL2 = FJUsHH] drt
Sl

AtEE g mebd 2 Ay Z3 gRe] 223 89 widhle 9B ETL

o] HeFEE HFEAEZ o83l AEE FF3 & A ARE Aot K54
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=47} 247} A= 1.22, 0.56, B 1.63, 0.40, C& 0.07, 0.81, D= 1.04, 0.47, E
X 3.95, 0.448 RF 2]7}4 % (pseudoplastic) 4AL == FHEAH S Uehigd
om AE oA ABDE 1.04~1.63 AEZ £ xlo]7} glden EH S 3.958 uj$
7% AEE Yehigden D& 0.072 AF3] @A Vet e Aot g3}
£ Z¥elddrh

HEl-Z T §Po] 27| e FHaRe], HAPU £ 291 U A5KHY A
Aof 23] HEl-Z T AL UE 29 ) FER £ HFYEL o839

7trE R 3 the Z3 A A2 whgde] uis] dsHAL W Hakke
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Z Al BF 231N BE upel Zo] ALK T FEeE I ol
gl o2 F718ld3 AR FUe] mE JEYY FrMIES 5HD
ol 291) B%-2] £o|r). Hakke software support version 1.2& o|&3lo] g]& 2]
2| B4Ze 24% 43 74 HeF BF 48AT 0.99~1.02% Power law model
of & FHL&Egoen AYE Uehle 44d FREA
7} 0.04, 0.40 ¥ 1. 142 HYHE A o A
fH Aol Hojue FEE Uehle A4d f5484A
= 2z} 0.77, 0.70 & 0.572 Ureh} $S5HEY Zlo] R FAG=-AN R
glo] Blojd oriad fAe TEHEE AU UASE o 5 AUrh

9 HEl-ZFEN $HYE EY Z A i Hel@de] vls) AF
Al Uelgen ol o HREY EQPel U ¥ ohlel AEZEFl i

o2 Yol A H wiZolzt A7t

(consistency index)+= Z}

Y

k1
N
N
RY
Hir

A Uehdith Y A

T

(flow behavior index)

3

F 79, B widvld Az oiyt BeHAH2

{554 A B C
2 IR 7.0° 7.8 4.9°
2 e Exrlel= §24 ¢9&( P <0.05)
* A SR BERe($d 2913)EE: E=1:9, c:atraEw: E=1:9

oliel AT uFol ¥ o RASRY AFAPHS AL AR Y
chaing YRZ7) oot Aol o8] wBE FAIFIE Yol FEsk 2 A
"ol A2} o] chaing] Axlo] met E Aske BAS] Yojuhxnt Bele) H9of

Lt A4e Ushie tfE A2 HER-ZF0e] oy EXSIEE A chaing

- 170 —



AT Mol AT $£52) AES UehiA =n oleizre A M-
3 53 weh-292 @

FE Y FHFYB(ALY UF2 A LE UdZ)AM T 52 AEE B

N
~
()
1A
ok
L
Hr
flo
>
rlo,
S
o
-
o
o
14
ALl
e
in)
n)

oetd SRAZE A E FYLE 3t AF w3l wel dRRe H
El-Z RS W, AH8slol ¥ ool e ZLoE wrtHrt

I 7904 R Uz B 1:9F vy C Hol 4,970 R LOT JIF

AEF Uehde] Aytst=] dglct Bzt ¢ HEE &
BT #A UEikth  o]Zi2 C ¥ HHEe|o)A &&H B-glucand] FHgol A5
22 HAol O A =AZNLEA Uelt dAH4oE AL
FE A FolA wiHR e nATE PEE AF 3T ol Fxet 72
=& AR A= & 802 ZrL

3 80. mA7HE V2R AEF A= 7R

Bs54d AAL BA} CA}
A= 6.1a 3.4b 6.6a
Z3FN I 6.6a 4.3b 5.9a

H(HFsich ~9-A (Hdeol UF #stch)

Folch) ~93 (ob-F )
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E 80014 AlF ulAZME EAEF 3FFON nhvlel A% Agw AES o
Ehd AEZ A BY C Al €22 AxL AFLS o H3ta, BAF AF2 & ot 3
Eoln] Cabe Awhs] ZstA Bt Hglen] Axtel BA} ABRE RIFA o=
gort AxL FHFol “HYsitt & 5Ao FU ZASHA UElkich

ol& HEE uisty AXE FFE Z2} A B CA AEY Aol it /5%
AR 4 BRE 4= A4} 0.63, 0.09, BAF 0.72, 0.01, CAl 0.52, 0.19A

f

EF rtLd Fe54S Ushiden IAXRE 4% 0.01~0.199] E9Z2 €A

> BAl] &AM E H=J1 wolrh

6. 7124 3 A8
BRE PUa B 19E YUY BALdel AEHS FHAI st ¥R
&, 23, AAAF, FANe Wil BEANE AT A E 813

Zrcl

e
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F 81, HelSE vighE FeHA

_— Aede 101 205 303
A z 6.0° 5.1° 5.1°
3 | 5.1° 5.5° 5.5°
gt 5.1° 6.8 6. 4"
EX 15 kA 4.9° 6.7° 6.3°

¢ e Blzlele 4ol gl (P < 0.05)
¢ W5BA : 1Y (oL ~58 (BBt} ~9 8 (o}F FTh)
* AJEHZ : 101 : AR T 400g, 22 20g, A4 0.2¢g
205 : AR TH 400, WAL 10g, LI 41g
1303 : el T 400z, LAEG 10z, AHAAS 208,
2t 43g

3 818 Azt M2 101419 #re ddo] gyt AU el 2ot vlay
Fodtlh HAERE AU UvA] FHFE 47 24 HAL Uehio] &4
o] B¥& #=3tdlrt

82 AAeEl BF 5.1~553 ¥ BELR 204 A& Ao|E Uehlx]
A=

2t 101Ho] 5. 1A H|ste] 2052 303U 212t 6.8- 2 6.4 LT X
THE AT A7t vlaEy FA delydth, 33 20540 6.8F2= 1013}
24 e zolE RAFHEA 71 2 7|24 S Uehich

FTUH7IZEE 10182 49228 RFoldle ALE vehigen tlge®

2052} 3032 7}7} 6.77, 6.3FLT vlz2F ¢33 FSE Vehigch &, A
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Bl TP A8 AR EARRE U Aot M2 25 £
FolAdx T oA o F& 71T E& Yehhdch
ol 7t F2 FLE BAFE 206U S MY winte sjAdsi) 98}
2 thilel HEE MYOE 12°Bx, 13Bx, 14°BxE R3] SEE AR F

o
BEANE AN A34E E 829 Yt

H 82, HeleE WeE JL=AA}

PAR:A I -2
_— ! 257 365 957
[+]

A z 5.9° 5.5% 5.1°
& 6.5 6.4° 6.3
ot 7.4° 6.3® 5.6°

Z3FA7IE 7.3 6. 9% 5.9°

2 2 Bl Ele 4 9 (P <0.05)
* AJZW 257 ¢ 12°Bx, 3658 : 13°Bx, 957 : 14%Bx,

X 822 Az} M7 Ao R BT AR £ELOE Yio] HolALF £
ol Al YEeluict 2 E77F FAJEOEA ot £4 UEidten AMAE BF
gtake] whE ol AL glddrh e Wer FlgsF AT WA UEikte

o 12°BxQ] 257H He|r} 7.4FBo =z Aws] £ Yelyten 13°Bxel 365 A g

oft

T 6.33 2% vl2F FA UeAT 12°Bxe]] B]ste] ofzt WA uelytch 957
H Aol B 142N 493 9A =AMCEA H47l BEFEL &5

vetigct  wletd FHATZERC YJoANE FE HEo ESte FYLE

X
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Bl £S5 V|3xt oA & + Adoen 12°Bx) 13Bx) 14°Bx8] £Lo.2
12°BxQl 2579 Ae|F7t 7.38L2 71 $A4 UElden 13Bxe= 6.9 22 12°Bx
o} folAQ xlol:= gladrh  14BxQ) 957H A PE 5.9¥0T REATE o7t
tigle] 7% o= Uiyt

utebd -2 SRAME 2 Ro] Wte] 7134 Hrle] mjy F83
EA UR EF] UES AP IEE Y3 =AY et de Ze=
1= 3

7. A9 AZAE

a3 129} Z2 FFel mel FRE ARSt F2 200gFe] 190gS S}
3Lt (autoclave) (H]AAZAL, =)ol Y3 S E 2] WA (cold point)o] L=A
A| probe(thermocouple)E ¥-sle] &%9} FoxlE FAlo] SAY $ 9 x|
(CMC 821 Temperature microprocessor, ellab, Denmark)E& AMg3lo] A AFz7

TR 3= 27 133 Zrh
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3% 1304 autoclave Fol ARE Y32 €UF9 2&EF 121TCo 213 F
138 Zof A2 7] EE 4TEA 268 FETA A A3 F7)8ltir) 308 o)
B Sy 498z 257 FUtEHA A R QYR F453] A

l?"
Folle 97CE Uehl=A Fo 3to] Uehr] Alzsigden 692oles AUy &

2
g

o

k=¥
5

de

%7t 113.8C2 Fo 3to] 1L112A o] FHE 2=x X3 FII3L Fogtd F43]
Z 713t 80&o] AT = 116.6CE FoZlol 4.22F viehfglrl. dRize=m
A F8 A2 Folol 4.00] He S 3P HAIRALE AFsh} Fd3e=
Fo AT AFE &4 3171 23Sl AR AFLE Fo 3fo] 5~6 o] d7A] A
Ts7|1= Rl

2 AFY 5 LPFE Yol wol ¥y WY =71 =3 HLR A

i
lo

RINELEI} 24T A= FHAS v 3F AFAPRE 802 E YEeltor} AFAIZG

o

Zol7] fisiE B2EA 7HEE Aefold 23, &7, Wil vl LLHI S
FrhE AZANES 95 ° €4 5 AUt vt & 2 Aol e LELASAT

(come-up time)o] YF Z 7] ufEe] AFALE ZolF 2o x5 Wrl
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