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SUMMARY

I . The subjective of project

Biological activities and food properties of ocat B-glucan using

structure changes

II. The objectives and importance of project

Hypercholesterolemia is a main risk factor to develop
cardiovascular disease, a major cause of death in korea currently.
Demand of oat B-glucan is recently increased because of its
prevention effects on the several degenerative diseases such as
atherosclerosis, high blood pressure, diabetes. But, the oat B
-glucan’s high viscosity and the bad solubility are the hitch in its
funtional food development. So, this study was intented to try the
structural modification of oat B-glucan and find the chemical
structures through the biological activity experiments (in vitro, in
vivo). Furthermore the development of more efficient health-benefit

functional foods using the oat B-glucan derivatives was aimed.

W. Scopes of the project

1. Extraction, purification and structure analysis of oat B-glucan

2. Structural properties and biological activities(in vitro) of chemical
modified oat B-glucan

3. Cholesterol lowering effects(in vivo) of selective oxidized oat B
-glucan

4. Food application of selective oxidized oat B-glucan



IV. The results and Recommendation

1. Extraction, purification and structure analysis of oat B-glucan

In order to confirmation of the structure of oat B-glucan, it was
validated that B-(1,3) and B-(1-4) are in 2:5 ratioc by analyzing
C-NMR spectrum and GPC. Also, it was confirmed that the
average molecular weight of main peak was in molecular weight
standard and it was approximately 3.94x10* D using dextran

To investigate how the size of molecular weight influence its
characteristics by ~physically transforming B—glucan,' ultrasonic
irradiation of B-glucan was performed by differentiating its time to
degrade polymer. At suitable time intervals, aliquots were taken and
viscosities and release of reducing end-groups were measured.
When ultrasonic irradiation thime was 90 minute, it was confirmed
that reducing end-groups were measured that reducing end-groups
wer 54.76% increased compared to original sample and viscosity of
B-glucan was 29.93% decreased. Thus, bile acid binding capacity

was 78.31% decreased.

Consequently, we varified that bile acid binding sequestering
capacity, which was a main biological activity in oat B-glucan, was

polymeric properties of polysaccharide.

2. Structural properties and biological activities{in vitro) of chemical
modified oat B-glucan
1) Amination

To investigate whether B-glucan was derivatized, amin group of

B-glucan was confirmed using IR spectrum and it was observed



that degree of substitution in amin group was 048 through EA
analysis. Furthermore, it was discovered that peak of NH: group in
hydroxyl site by C-NMR spectrum analysis.

Bile acid binding capacity for aminated B-glucan was 5-fold
higher than that of B-glucan and assigning a bile acid hinding
value of 100% cholestyramine, the relative bile acid percentages for
flie aminated B-glucan was 9 fold higher than that of B-glucan.

In results of antibacterial test, antimicrobial activity cannot be
found in B-glucan, however, ICs exhibit 0.4 mg/dL of antimicrobial
activity in B-glucan aminoderivatize for B. subtilis, which was
gram positive microbial.

B-glucan did not exhibit significant value for ACE inhibition
activity. However B-glucan aminoderivative have an effect ICso
23.33 mg/dL and exhibit ACE inhibition activity so that it propose.
Formation ability of NO capacity in macrophage was measured
based upon the sample concentration and it was shown that the
highest NO contents is detected at 50 pg/mL in both B-glucan and
B-glucan amino-derivatives. B-glucan contains 7 uM and B-glucan

amino-derivatives contains 18 uM of NO contents.

2) Sulfation

IR spectroscopy measurement was conducted and it was found
that oat derivatives exhibited sulfonyl(O=5=0) double bond peak at
1300 cm-1, 1060 ¢,-1, 1694 cm-1. Elemental analyzer measurement
was also carried out and sulfated B-glucan contain 10.02% of sulfur
content(S) and degree of substitution of 0.56. Sulfated B-glucan
were identified using BC-NMR spectroscopy.

Intrinsic viscosities of oat B-glucan was 5.44 dL/g, the {flow



properties of oat B-glucan showed pseudoplastic behavior and shear
stress decreased when temperature was increased. It was found
that there existed the frequency dependency of viscoelastic liquid
and viscoelastic solid behavior when cross-over was occurred
during the frequency transformation. In dynamic viscoelasticity
measurement, G' was lower than G” in sulfated B-glucan ,therefor
it exhibited liquid like behavior. In water solubility and oil binding
capacity, sulfated B-glucan was higher than B-glucan. For water
binding capacity sulfated B-glucan was lower than B-glucan. Bile
acid binding capacity of sulfated B-glucan was derective. In
anticoagulant activity experiment, there was no anticoagulant
activity effectiveness in B-glucan, ad it was found that the

anticoagulant activity of sulfated B-glucan.

3) Selective oxidation

The optimal oxidation conditions for oat B-glucan were
determined at the content of TEMPO and NaBr of 0.9968 umol/100
mM AGU and 0.46g/AGU, respectively, and the reaction time of
19.18 min

The existence of carboxyl groups in the oat B-glucan was
verified by *C-NMR analysis. Bile acid binding capacity and water
solubility for selective oxidied B-glucan was 2.5-fold higher than

that of B-glucan.

3. Cholesterol lowering effects(in vivo)
Rats(8/group) were fed following diet four weeks. Each group
was fed a basal diet containing 1% cholesterol (C) and C with 5%

oat B-glucan (BG), C with 2.5% oat B-glucan and C with 5%



oxidized oat B-~glucan (Oxi).

In serum, TC, TG, LDL-C, and VLDL-C analysis of Oxi group
were significantly (p<0.05) decreased by about 21.0, 31.2, 22.7, and
30.9%, respectively compared with C group. However, there was no
significant difference for HDL-C among the groups. Liver TC in
Oxi group was dramatically decreased by 47.8% compared with C
group. TC and TG of feces in Oxi group was the highest among
the groups. On the other hand, the bile acid of feces in Oxi1 group
was lower than that of C group. Liver TC in Oxi group was
dramatically decreased by 47.8% compared with C group. TC and
TG of feces in Oxi group was the highest among the groups. On
the other hand, the bile acid of feces in Oxi group was lower than

that of C group.

4. Food application of oxidized B-glucan

To evaluate the pasting of noodle and sponge cake mixed with
B-glucan and 100% oxidized B-glucan, RVA were measured.
Although the set back and break down viscosities of combination of
wheat flour(99%) and oat B-glucan(1%) increased, those of
combination of wheat flour(99%) and 100% oxidized B-glucan(1%)
decreased. This is indicated retarded retrogradation. The
gumminess, chewiness, and cohesiveness of noodle and sponge cake
containing with 100% oxidized B-glucan were higher than those of
the other groups {control and ocat B-glucan). There were no
significant differences of volume and water absorption among the
groups, but color value(L, b) was decreased in cooked noodle and

sponge cake containing with selective oxidized oat B-glucan.
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M1z A 2oA e e

Holdfe A 287 FdM EHEHe E42 BHA & v A
¥ 9 F(non-starch polysaccharide, NSP)¢ #lade FaA=z A

o F F, 58, 3Y, AxHF 2 AFF S AExge &4
A Az A AEA BAYEA #ZE ATdz 2R

154 Hol Aie wA 2 gl U@ AT 2w Agdn 9

qaA 71ed AFeR 4% ¥ e B-glucand Y wi Fx
ot EAol Aol7t Aded AFYY B-glucane A EH Lo EA9 B
~(1-3)—42483% B-(1—-NZAFLE AZH A& AL G2
ol (Fincher and Stone, 1986; Nicoliai and Werner 1999), # 2 2
< 7FA2 deol ¥F
Zd2dE dFL& P F1(Anderson et al, 1984; Delaney et al.,
2002) A% g7 43 FFE AAAIH insuling B8 E 2HG
2 ootuzt dxud oA R FEE AIFAIIH(Wood et al,
1994), A1 49 F4E Asl(Lia et al, 199N #HA RA LS dsts A
o2 4#HA Fr
AFo Hrlste dAF7F o] FoAn YA FIaPie HaArxy W3
(Lee and Chang, 2003), & A8 2 Axn4 Zd F(Gill et al,
2002)e] £7 4& JdFE YEHUIE 4.

o,

AEA &4 Holdwd B-glicand =& 3

%
i)

(Klopfenstein, 1988). o8} & ol f =2 2 o)A

o

wetA B A7 AP B-glucan AAY AHEAH S FAdta, AE
AEFet ol opnl s, FAE, dElA Adste g F2AH AP E NEHRS

W, BelHe 547 A4 nAe 98¢ AT
of AR E W ABAYE 2AF N5H 248 A7 AR A

S} 31 A}

a

o
av

o]
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Mozt =ue vy ®

=ud As4e AY

2EA 24 B A£HA 2RA I

s

1 g2s 280 2axo] $rh(Nevell and Zeronian, 1985; Mitchell
and Ledward, 1986). b2 F <9 T 7153 574 Aoy Z=EAH
AAd gt FAol FUHE 5 AP dBFRHAAY AdHA AFP
o] FaEHEd vgF Wide 23 7 AR, e % BEAYE =
d olge 2% YA s
P ¢+ Yo, old g d@FHR FE2FH WIS

&
AL #3o gguoez olg5i Yri(Cho et

of,

M

2 4g¥d A%

olN

al., 1988; Kim et al, 1971, Stanley et al, 1983; Sanjula and
Machova, 1995; Kengo et al.,, 1981).

1) Ultrasonicatono] ¢ g A & 2} 23}
o E Wy w9y o 2 A yltrasonicatione I F 3 E macromolecular
o 7tgorA dHFE EdHde EFoz ALHI de F ¢

]
W o)t} (Kengo ef al, 1981). & &R E EL W Al(irradiation) Al

ol W 9L F glen F& EAFe BxdEs JYEdd I, o
FFH e H FEed AHE FA ¥u Gl BATE FE2ADL
24 DNA, dextran & Tt %3 biopolymerE E&ldsd AL&=E &
t}. Oh(2001)E vl A Eo] A3+ levan biopolymerE ExAZFHER F
Balo]l o]Eo] tha A E cytotoxicitye H Yoy ExAH g %
g A R,

2) ofwl g ¥
& ol <ol gE 77| EAd & & (Stanley et al, 1983) E AW

24 A (Bae, 2001)%F ¥ F A (Hwang et al, 1999; Jin et al,

._16_



(Lim and Jeon, 1997, Hong et al., 1998; Sugano et al., 1980). u} &} A

g Fed ofnx1FE Foadud g £ AYY BEAE =
= dodgzs Ag4EY. FA aminated pecting A ZRZFE AF
(Marudova and Jilov, 2003)7} 31 Hx o AFozx $£5H2
dE AAeol.

3) A3y

HE gi3dd g R AETH g738 &8 39 antitrombotic &
FHo 24E& g o B A7V dAA, FAAdE od@FHF 2L g9
o2 sulfate® T4 B H7F &85 4 YgdeE 32z B

a H 3 glew(Farias et al, 2000; Franz and Alban, 1995), o] & &
o] f & sulfated curdlan®] sulfation Fej ¢} &3 447k a7
Ha, FEssE dF7 2284 Jd=H1 3t (Gao et al, 1997;
Kim et al., 2000).

it

2k 3= o H Al & 9 alcohol(€ & )7 &  keto(AE)7] L}
carboxyl(Zt2H A 71)2 A& A 7] = ¥ & (Hebeish, 1989)2 2 713 B
o] o]g& 5+ 23 AlE sodium hypochlorite(NaOCl), sodium bromide
(NaBr)7t 1o KoMnOs 2 KoCr:07° AT,
e A3de TEMPOS NaBr £ul& F Ao Ag3d o g Fu
&

Aee HdFoE AHAA H2BYRE AL ¥
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At (De Nooy et al, 1995). Lim %(20000& TEMPO, NaBr ¥
NaOCl& ol &8t Bojx oz 45t A 7l B-cyclodextrin® 449 2
I EdRod gl AU AE FdFgeoEN AFgEY AFHE AF
st

TEMPOE o] &3o] AEY AERZo 219 13 43L7NE BF
e Al A A A= polyglucuronic  acid¥®  gum#® ¢ G A} 8 o
hydrocolloid®] M=Z & 2A=2 o &2 F AAR(Suh er al, 2001)

TEMPOE ol §8 4% 2A249 8454 248 A7 o

etk 13 ¢z E77 BRF Adgd dEH dAEgRex2E B W@
Sdxg HAEZ7 Frhsted, Ca’'sh #gslo] geld #FAHIOE B

(Chang and Robyt, 1996)% 1 43z &7vg Adadgdoz AihsAz
AERO 29 2F HEgsta A7y EHE =
et al, 2001). =3 72547 9o mE Ag@gde #d AF=

o] %old w floh.
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M3 d7ey s=ds J 21

—

A1 AYEZEEH B-glucan & % 19 E4

1. A8 B-glucang & &8 ¥ AA

AAe HFAHoZ Peramand Hadden(1987)9] =& ®WH3
Kim 5(1993)8 ®W®W& &3t &5 B-glucangs Ao, & 7
4& Figure 13 2. 5, ANE 2% 50 g& TFFd 942 &
pH 10022 ZA3e] 20 hr Tt A2 A4 EFAA pH 60258 Ax
A3t a-amylase(Novozyme Termamyl 120L) 0.5 mL& 2o 95T 9
A 2 hr B¢ S A A exo a-1,4 glucang A ASH . thA pH 45
Z "Zo0] gmyloglucosidase(Novozyme AMG 300L) 200 plL #7}8 x
60CM 4 hr ¢ H&EAH22AN endo a-1,4 glucang A A 4.
BT oA 587 A &4 EEAYs A F 1500 x g, bE ¥
gtk old i Aol AFde gL 4o
2l

&t o] crude B-glucan

h=]
d AAE

=

filo

overnight # X

2) B-glucane &3 A

B-glucanase® B-glucang #8332 GOPOD Al ¢kozw waxHA

510 nmol A 358 =A39 .
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azatiing el wor |, Sl min fpHs 5
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| - |
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Figure 1. Scheme for isolation and purification of B-glucan.
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2. A B-glucand +x4#% 2 FxEH
1) B-glucand F+% &9
¥C NMR(Varian Unity Inova,300MHz)2 2 =43t B-glucans

EZA] Hags gAdsaH.
2) 2AH #4y gd
GPC(Water 510,Waters Corporation)& ©| &35 EAZFL =A%

o},

3.

ot

¥ B-glucane] Wld B4 = AYBAGn vitro) FAF
1) &4¥ B-glucan A=
Ultrasonicationg B-glucan £ 9 A8z Hgsel  sonic-

degradation A= W2 NEE Az39.

il

2) B-glucane B4 &4

2
>

44 2 Rheometer(Carri-Med CSL 100, TA Instrument, USA)E
o] &3to] shear rate® 0~1000 sec ' W3 A 7] WA shear stressS

vz 3439, 75 =F S Power law modeldl AL A=xw

3) B-glucand A& SH(FFS 28%)
B-glucand APH EHE 7HE7] 4% A9 4oz @F

2
52 invitro 49O 2 FYRYL. F, ARE £ G2 &

%t

dg TCE 20 B VAL F AVHA ¥e FFENE A3
=

boyd 9 (1996)o] 2|3 Ao
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A2 A% 2 =
1. A&l B-glucan® % £ A4
a4 e we AYERE B-glucang & 2 AAE A3}

Table 17 #Zo] F£&o] ZAadd wet B-glucan & #Fo] F 718 9.

Table 1. Yield and contents of B-glucans from oat

sample Yield(%) B-glucan content(%6)
crude B-glucan 2.00 82.19+1.05
one time purification 1.70 04.96+1.10
two time purification 1.56 §7.00+0.90

2. AA B-glucan® &% 2 FR2E4

1) B-glucany +% &9

“C NMR =% 23 chemical shift 102.79, 74.88, 60.36 (ppm)el A
A8 B-glucane C-1, C-3, C-6 A7 &A= 87.5 6036 (ppm)
o 4 3-O-linked glucosed C-33 C-4, 8058 (ppm)el A 4-O-linked
glucose? C-47F 2 ¢ H .

—_— i

20508

i
{
¢
;

SN} {1

12084
R — 8]

\
hedh - « T
S37 o Tin Tan an =n ' so so

. nam
e 1L
—
—.10

"

o A
T e e

70 50 so

E

l. 3 ﬂ

Figure 2. Structure analysis of oat B-glucan by "C-NMR.

A: Oat B-glucan, B: Extracted oat B-glucan
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) A E g 24

GPC(Water 510,Waters Corporation)& Al-&3 ¢ #7
t}. Moleclar weight standard® dextrang © £33 i1 F9 3329
7 Bage o 2x10°%/molZ2 A=A, Z gFE9 molecular
weighte Tt 3 22 F2o A &HAH.

Y=-1.1855X+14.202 (R*=0.99)

Y= Log(MW), X= elution volume(ml)

- Al
— t
_Jsample B-0 ;}
: il
2000 - '
— I
- 1
3 |l
I ]
- [
- 1
1500 o .
pu— ]
Q -1 Lo
12} - P
c = P
g E P
o 1000 o -
[} —] Lo
' = 1o
[ I ! ! ~
2 = b g
&} s [ g
b 500 I i [ <
E4 — [y i 1 >
o ] Ny i
I Vo
= I §
- ;o4 h 1 \ ]
hn Sy i <
0 O ; 1 t 1ol
| ./ ‘\I'\ / vR 9
e I / VA i g
: Semmomee S e ll\ 3
1 ‘\ , pNEES S e &
_sllllll[lllllElll\1Y|||]YIII[I[][ll!lli|||||lll‘{Tf
0 10 25

Elution Volume {mi]

Figure 3. Molecular weight distribution of oat B-glucan.

3. 889 B-glucand did A4 = A8 &A Un vitro) A}

1) 884 B-glucan A %

0, 30, 908 %<t B-glucan$ ultrasonication & & A3 &9 FYY
& SAHsAT. 48 A3 B-glucanS sonicationd A 7rel uwgk &
Fol F7etE Aol AHo EAYF Ao mE B-glucano] Az H
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Table 2. Reducing end group in B-glucan solution by ultrasonic

irradiation

Reducing end groups

Ultrasonic irradiation time
(#g/10 mg B-glucan )

0 min 19.00+0.05
30 min 26.00+0.39
90 min 30.00+0.20

2) B-glucand 4 =7

sonication * & A]7ZH(0, 30, 60 % 90 min)ol we} F4H] ¥ B-glucan
A2 5 Rheometer (Carri—-Med CSL 100, TA Instrument, USA)E 9]
43} o] share rated] W& share stressE& =% &% . & share rates
5565 sec 2 nATFUEL W FEZ WHE AR 4 A
sonic degradation Al Zteo] F7rgel wEt H=rF ol EdH, 308
sonication P& A ¥+ 296% HLolH i, 602 AFFE W= 2%, 90
2 11% g9 FE7 Yo g & & AT, old T E share rate

< 5565 A [1/s]2 RS A% e WEE ultrasonic A 7Hd o

2 UEW Aol

mPas
D

y

0 20 40 60 80 100
sonic time

Figure 4. viscosity of oat B-glucan by ultrasonic irradiation.
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3) B-glucane A& =4

(1) AA 3Fd w2 G54 285 24

AA B Z718d welA B-glucand B EA Ag 5ol TAH
of FHEgm, AB #AFH] o T B-glucand HFAF BT

positive control?l cholestylaminol W& Z %% (%)& Table 3o &

Wl

Table 3. Bile acid binding capacity of B-glucan by purification time

Bile acid binding Binding relative to
sample .
(uM/mgDM) cholestylamine(%)
crude B-glucan 0.74£0.03 1.38+0.05
one time purification 4.00+0.74 7.40£1.37
two time purification 5.07£0.60 9.40+1.10

(2) Sonicationd &3 A EXF wWE FFHFN 2EE 24}
Sonicationd] ¢l 8} ExFol ot = P-glucand] FFEA 2FT
of gAHo #FHJG. Ag AFH e B-glucany FFAF A F

% 3 positive control¢l cholestylamin®l ™3 ZAEF (%) Table 4°

uEF W LT

Table 4. Bile acid binding capacity of B-glucan by sonic irradiation

time
. Bile acid binding Binding relative to
Sonic time .
(uM/mgDM) cholestylamine (%)
0 min 3.92+0.29 7.17£0.70
30 min 2.09+0.73 4.01+0.67
90 min 0.85+0.97 1.67x0.57
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A22 A2 B-glucany +F Wz wE 54

2D &AM (in vitro)
A1 A= £ 49

1. A9 B-glucany F+x W3

1) B-glucan® of¥l F =4 %

Yalpani(1985)2] w9 o] wat B-glucanes o}9l %= # 3 (amination)
ey O EAZE Figure 59 2 Y. F, DMSO(dimethysulfoxide)
40 mLel paraformaldehyde 2 g3 A8 1 g& E73sto 90Tl A 34

7k, 125C oA 1AIZE, 135C el A 1AIE RES AT, deeod 2353

acetic anhydride® 16 mL H7F3dte] 2043 Eo FhoA LA £
methanold 2o &% YXNAAA HAESLS A, o)A o] oxidized
B-glucano]l ™ ol ¢ o] L& oxidized B-glucanel DMSO 100 mLE&
< &

L

7} &l it sodium acetate 3.6 g3 sodium cyano borohydrate 2.2

g
F@ F AedA 793 $ARAY. RS 44T FA%L B2

;Y
ofr

el olql = & B-glucang I Ut

2) B-glucan® 34t 3(sulfation)

B-glucan sulfatex® Huang %(2003)¢ =¥} me B-glucan 15 g
< formamide 150 mL3¥ cholosulfonic acid 100 mL& 4A1 3 H<¢ 8
w3l 91 ok, Propylene oxide 500 mL& H7FsiA AAAE

ul
2 AANADT. AL 2559 59 F, NaOHZ pH 100~11.02
7

il
‘-'0
i
X
z

w<10,0000% & HEA AR 9.
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Oat B-glucan

@HCOH
CH OH
2

H ;F_o; G
CH-0H H
1 UH T

Oxidized B-glucan

N,

NH@A@NaBHaCN

Aminated B-glucan

Figure 5. Scheme for redective amination of B-glucan.
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p
o CH-OH
LHZOH CHQOH 2z
/______O |0 H ]
/ e N
OH 0. OH P W
— Lo \ H " ’ 0 H
L /n
w CISOgH + formamide 90T,
dhrs — C4H0 60 T. Bhrs
/‘ ‘\\
— O ’
3
(N
. NaOH adjuet pH 10~-11
7 ™
CH2ososNa CHzososNa Hzosoawa
/| 0 H
0S50, Na

Figure 6. Scheme of sulfated B-glucan.
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3) B-glucan® A& AF3}(specific oxidation)

A8 B-glucan® 43+ Chang¥ Robyt(1996)9] W& dF WH
g Azedoem, AEFHAY BAHFL Figure 74 veudd. A B
-glucan 0.162 g(1 mM AGU, w/v, dry weight basis)E %
mLol &d3 &8z F, 25CAHA #RA2 w7 & ol &3 wwd
A AE AFe we dAFY TEMPO, NaBri NaOCl 2.2
mM/mM AGUE #H7te 4. of £4L& 1 N& HCIE °]&3 pH
1088 =4F & 43 &S AUt g o] dojutdA A
A9 122474 g8 Z42HE pHE 05 N NaOH £ 948 7))
pH 10.8& #A Atk H&A pHE 1082 FAAI7] fste] A&
¥ NaOH 1 mMe] & A2REHAE 9 10 mLe €32&< AT F 4
Ne HCIZ Z3AA g e FAANAY. 28 H&99 37t H=
A ES HIE Y AFdH AP B-glucang HAAZ F, Whatman
No. 41 32 #gadx 3. dA 367 =5e oAESE HIFs
of 23l®l A8 B-glucan® Whatman No. 412 o #ste #AHE 33
BrBa gt o] g A dojd A A B-glucand 55T AF Az

ol A 2442 AxAZD 5 AP Age Ao

Qat B-glucan suspension

l

addition of TEMPO, NaBr, NaOCl

l adjusted at pH 10.8 with 4 N HCI

Oxidation reaction
(pH maintained at 10.8 with 0.5 N NaOH)

l Quenching reaction with ethanol

Neutralization to pH 7.0

l

Reaction time record

Figure 7. Oxidation process of oat B-glucan.
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g wbgo] FAEHUA ZFAHE pHE 1082 A A FA 37
$13te] NaOHE H7Msl2=2, AL 1 mM AGUZE 1 mME
OH7} ZvHE+=dH Had Aoz FAd. &, AEL"E A B
~glucan® 1z ¢ =2 E719 mole ¢ T43 mole ¥4 1 mM<

NaOH7F 2HHANE w713 L2885 e Ates 490,

120 ¢3: 27171 7tz R 47|82 d&ss C-69 ¢x227 HddAE
T A% pHE #Ased 87=HE NaOH && FHso 2R3N

Degree of Oxidation(DO) =

Moles of NaOH consumed by the oxidation

100
Initial moles of primary alcohol groups in the oat B-glucan
® T
#A g B-glucand 43 ¥&& FT AT T, g Feo A2AZD AR
o) &g g Zol A sHH.
AZ & g wel i
28(9) = T 3¢ 2 (dry weight basis) % 100

Polyglucuronic acid 1 mM<e] F A
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2 Chang 5(1999)¢ ®rgmHEM 93 B-cyclodextrin 3 & 8}
AetzA AR AFZEBRY ob 48 BHE ol HASAY
(Table 5). o1& & codes} WFE o/ &3t FAFAAY 24 2 F
oz Ao fractional 2° (8 point), star point (6 point),
central point (2 point)ZA & 16712 AFFE HAAs AAs4
1=

Zy AEFo Wd ZaE  Statistical Analysis System program
(SAS Institute Inc. Cary, NC, USA)E A1 &3 AR &
wgo g BRdg FASY oE iy A RFHorR WHEGA
on o Zo.

3 23

Y = b() +Z:b>(1 + Zb”XI + ZZbI]XX]

i=1j=i+1



Table 5. Coded

levels for

experimental data

dependent variables used in developing

coded coded level
variable AX
Xi -2 -1 0 1 2
TEMPQ" X1 0.006 0.008 0.01 0.012 0.014 0.002
NaBr” Xy 0.01 0.03 0.05 0.07 0.09 0.02
Reaction
) . X 5 10 15 20 25 5
time(min)
Ymmol/AGU)
2(g/AGU)
2. A8 B-glucan® T2 ¥ g3 EAH A
1) 2% 898 4% GPC &4
B-glucan® ®x#% &4 GPC(LC-900, Japan Analytical Industry
co., Ltd, Japam)& A &35 %t. Columne EAF  2x10°~6x10°

(JAIGEL-W252),

6x10°~5x10

(JAIGEL-W253),  5x10%~4x10°

(JAIGEL-W254), 4x10°~2x10° (JAIGEL-W255)& At&38 935, o] 54
L Z2HFE2 H4£L 35 mL/min® 3% RE ANE+E 045 m
membrane filter2 oj# & o] A LA om ANsE FTYHFL 3 mLold
=

2) A&7 sF A E 94T elemental anaylysis =4

B-glucand XNTFAEZE Fedr st 44 #4171 EAEALLILD,
CE Instrument, Italy)E& o]l £33 E 434

3) &7 FI& #3 FT-IR &7

7 23dE FAdr] Y HYgd B2FEHAES FAGa. A
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47171 FT-IR spectrometer(MAGNa-IR 760 ESP)E o] &3 %52
T2 2424 KBr(potassium bromide)g pelleto 2 WEo A1 &34
. AR 242 KBrg & 1 :20 &2 EF3Y pellets A =3}
o

ArESA i, REEET LT HRer FA& A

4) X #7) BAFLEA FAL 9 PC-NMR spectra

(1) o} 3 B-glucan, F 43 B-glucan

TZ ¥83" B-glucand 7% % ZH A2 A& 2AE7] Het
o] Nuclear magnetic resonance(NMR) spectra® A} &340, A&7
71= UM INOVA spectrometer(Varian Co., USA)& o] &3t9] 300
MHzol A1 PC-NMR 248 2 A3 % 2™ (Johansson et al., 2000), Al
DMSO-d¢ solvent(Sigma Chemical Co.)o] & %7} ¢ 5~10% %

el B B AR5 T, Chemical shift(3& % o F)&

it
s

i
e

TMS(tetramethylsilan)& 712 E8Z 2 39 A A F(Wood et al,

1994 Wood et al., 1991).

(2) A&a 8 23 B-glucan

A8 B-glucand Fx9 AHHo=z tgd A B-glucany &
E #9387 #3849 D:0(Sigma Chemical Cooell Z4 A&ZE 200
mg/mLe T EE £33 A7 F Nuclear Magnetic Resonance(NMR)
spectra(Unity INOVA spectrometer Varian Co., USA)E o] &34
300 MHzel A "C-NMR ¥4 8 9 th(Bowles et al, 1996).

3. A8 B-glucang Fx W3 w2 FWHIdH 5A(Rheological
properties) ¥ £33 = = A}

1) %% 54 (Flow properties) & 4

Shear rate® & 7% & Rheometer(Rheostress RS1, Thermo Haake,

Karsruhe, Germany)& ©] &3¢ shear rate® 0~500 sec '& #3 4]
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719 A 10, 20, 30, 40CE 258 dgele &HeA, 73 =2AHFL

=
2
Oko
2N
¥
b
Rl
_{
%
i)
Ho

Power law model(Rao et al., 1989
TAFME Fa4
T=K-~" (1)

el Ao 1= A & (shear stress, Pa), v d & & Z(shear
rate, S') K& HZE A % (consistency index, Pa- S"), n2 &A%

(flow behavior index)°] th.

2) % 2 d &t A (Dynamic viscoelasticity) & A
A 4E A4S Rheometer(Rheostress RS1, Thermo  Haake,
Karlsruhe, Germany)& ©¢]&3dlod 2%+ 20C, &4 01~50 Hz9
W &As 49tk olw  cone-and-plate type geometry(35 mm

diameter, gap 1.0 mm)E& o] &3 9

3 &A= =4

Ag B-glucan® 4t3 HA7 B-glucang Ed g3 fIE=

Chang® Cho(1997)2] W& WP &AHgAGY. F, Az B
~glucan< 25 mg/mLe =2 #Ax3x 23 A B-glucan 100

mg/mLe T2 AZT F 257

5
GYR R 4HTA RAAL 6

=~

Fed 04 mLe FAsd F2dx 7 04 mLe E&59 &E FA

fils
N
ol
2_\1,
£
il
2
=
o
ol
:(l)_[:‘
=
i
X
>
ol

Q
£

4. A8 B-glucand Fx W wE AT G Un vitro) 54 ZA}
1) 54 A8 % (Bile acid binding capacity)

Bile acid(BA) 250 uM€& & %3 = 0.01 M sodium phosphate buffer
(pH 7.0)°] sample¥ 25 mg/mL HE% F 78 F 247 F<oF 37Tl



o
(v
)
=

A w33t 0.2 um sylinge filtration 8¢ §2& 8 9 &4k

% Boyd(1996)¢ wW¥ ol wal bile acid §FS EAMs 9. Sample

02 mLel 70% &2 1 mL ¥ 32 527 w2 A7 & 0.25% fulfural 0.2
mL #7FA o, 1A FoF 283 dgAzl & 510 nmol A FILE

Bile acid retardation index (%)

_ 100 - Total bile acid diffused from sack containing sample . 100
Total bile acid diffused from sack without sample

2]

Al 4

el

y

off
i

2)
E. coli & Bacillus subtilis® &2 722 3t MRS broth A o

HZEeko] vl Aok, vk 10 pLell A2 90 uLE Yo 18A7 &<t

oot
m t

37CoA wigdd F 540 nmel X FREE FASAL dxTd v

gourXN 7 ZAELELE ZAEATH(Seo ef al, 1995).

3) ACE Asls 573

t

tngt &%59 AEEA ACE(angiotensin-1 converting enzyme)
% 8 Cushman® Cheung(1971)2] W& o]l &3t A3 9.
%, 03 M NaCl& &3+ 0.1 M potassium phosphate buffer (pH
8.3)o =< 7] & (Hippuryl-L-histidyl-L-leucine : HHL) 0.15 mLel

[o)

|

olf
o

ACE 0.1 mL, sample 0.1 mLE& &3] 37ColA 308 #3AZHG.
o] Zel I N HCI 025 mL ¥ #&&& FAAHAT. thA o719 ethyl
acetate 2 mL& 7F3sto 1523 wyhdt % 1000xgol A 583 94 2
ZAA AFd 1 mLe Hetod @ds AdxAHY. o7 FHS5 2
mLE Yo 2% 3 hippuric acid® 228 nmd A EF L& =AH3P

(Hong et al., 1998).
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W

4) i AE Z4F 574

D 713 = #AxEZ A A (Bronchoalveolar lavage : BAL)

Aetzm(F)ol M FRF SPF Sprague-DawleyA ratS vt# T F

BALES A Ao, Kagan 5(1983)2 WHozw Fasdr. =, 7
X dAAEZzE 923 Zel AFE4G AE ZAEAN AT F
70%9 degE IEE $HI AFsy MBS n, HF g
(abdominal aorta)E %38t €38 AAEAZHT. gAH & Fsto

Hop 71BAE A3 HAT T HF 7] F(trachea)s & 1/22 #H
Metd n, % = (18-gauge cannula)® ¥ 31 ZAANAG. ¥ gte
E 37C9 PBS 7 mL< 63 wi F4F F AFcto # ] AXE

AR

@ AT GAAEL 42 0 A
¥ &2 Cytospin 3 cytocentrifuge(Shandon, Pittsburgh,
o o= #da e FFAAT05x107). FHE

AMieE 4438 Az F Diff-Quik(Dade Behring Inc., Newark, USA)

AMe AN}GD, AuA AelH 4F4 AZ} e Rez 94
Azwte A9t 9P % 4F 20 A5

@ #AEZ P AEZAAM Nitric Oxide 49 &3

Al ® AX g AEE 12-well tissue culture plateso] ZF well &
3x10°2 B F & F 37T, 5% COx0A 243 W&t AZE2L plate
of RANA AEA =FAFHT

Nae wE wE Ax dYF F uAE AHEIL nitric oxide I
&  Griess reaction WHozZ FHAIFATG(Thomas & Ramwell,
1988). &, 100 uLe® wgdx F#Hel  Griess reagent (1%
sulfanilamide/0.1% naphthylene diamine dihydrochloride/2.5% H3POu)

E 3 ALdM 287 LA F ELISA reader® ol &3l 540 nm
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g =AHd I G, NO2 9 HEE sodium nitrate® FH sl TR EES

o, @9 A= AElndA 653 SD.E FYdwop ddL 3
sodium oxalate$} <3 (10:1)8t4] 1600xgol Al 2587 A ® 2 3d ]
el cl=

MNEE 59 F4 50 w Ee By HAFGF 50 s AP dA A n
oxalated plasma 100 w& 7}t F 37Col A 3% €& Az & 37T
4 50 mM CaCl; 100 w2 7Fs J&a At CaChg 7FE ol F
g T fibrin Aol BZFE |q7Ax ALE FAHs YIS E
hg dzad g Agae AAAZ v &(Tre T3 A,

A2% 23 € 1F
1. A8 B-glucan® Txw¥Ws&d g3 B4 =i}

1) Aminated B-glucane +z% %9 Z 3

(1) Elemental analysis

o}7l X2 ¥ Oat B-glucan? A TFH (%)L 94 EX71z2 &3
g 2, A FEe] 419 % A Aoz HdFHdos(Table 6).

A FdFL ol A o) &89 glucose unite] o
% A =(Degree of Substitude)® 53 27 NI & 0482 A=

LHEF 3T

162 x N%/ 14
100 - [13/14x N%]

#* DS(degree of substitude) =
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Table 6. Elemental analysis and degree of substitution of B-glucan

derivatives
sample Nitrogen(%5) Carbon(%) Hydrogen(96)
Aminated B-glucan 4.19 37.94 5.84

(2) FT-IR Spectrum

A8 B-glucan F =AY IR spectrums =A3I ZA B E Figure 89

Vel Q. 3447 cm Tl A £2 A% #HdsE OH 21%3% F4U
=

9} 1020~ 1070 c¢cm ‘Aol el Al CO stretching & % o7} B-glucan® o} %l

AT, o4 FE=A AR B

A

=3 Az B-glucand A EF
-glucanol A & OH group® NH: groupel B A A A NH: groupd F
Fo7t FEsA vy dAe FdEd o AL Lee(1998a)7F B
e 71EAe IR 239 4%t C-N stretchingel 711 ® 1250~
1300 cm 'l A FH 7 JEbe® 700~800 cm ‘el N-H o g

AEo]l UdEhwT.

-
(=)
1

Transmitance

o
(o]
L } L

C-N

T T T T ¥ ¥
500 1000 1500 2000 2500 3000 3500 4000

Wavenumber(cm 1)

Figure 8. IR spectrum of B-glucan and aminated B-glucan.

A Oat B-glucan, B: Aminated oat B-glucan
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(3) C-NMR spectrum

ol S wAH oat B-glucand T2 AL 9359 YC-NMR =74
stgtt. 2 A E Figure 99 vgUdew, F2A AFA &L B
-glucan® wlm B APk, E “C-NMR® resonance peak¥® B
-glucan® C4, C5, C6 ¢ g mzarst e oew E & peak
7F 13.793 ppmol A FAH QA =, Lee(1998a)2] H 319l A methyland
obgl fxEae "C-NMReIA 10 ppm #2° 327 448 & 2
2, o¥d AI}E hydroxyl sitedl NH: groupe X &ol] <3

bl € Z 37 AA chemical shift7b Frold &4 X2 F 35,

c4cCs c6

3 s 1 N T

R 1 . i b L )
110 100 90 80 70 60 50 40 30 20 10 ppm

Figure 9. C-NMR spectrum of B-glican and aminated B-glucan.

A Qat B-glucan, B: Aminated oat B-glucan

2) Sulfated B-glucan® T+% &< ZA3

(1) GPC

Al B-glucan®} sulfated B-glucane ##A#F & &<l 7 3 GPC
g o4& % Bt Figure 103 2. £4 y= -0.4468x + 28.025(R’=
2F -2 129,000 Dalton,

o
Me

0.9612)¢] Wi 23} F2l B-glucan® BT

[o 3]
ZAAhEE BY

X
o
k1

sulfated B-glucan® 67,000 Daltono & ¢ 509
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Figure 10. Molecular weight distribution of oat B-glucan(A) and

sulfated oat B-glucan(B).

(2) Elemental analysis
Sulfated B-glucane &4k7] #=x3 XHIAAZE dotrr] A4
elemental analyzerZ &3 A3 (Table 7), AFTEE 0569 %o

02% %9 ZAF FAAAE,

Table 7. Elemental analysis and degree of substitution of sulfated

B-glucan
Degree of
Sample S% C% N% H% o
substitution
Sulfated oat
wated oa 1002 3018 9.39 357 056

B-glucan

? The number of sulfate group per sugar unit in B-glucan derivative was determined

by elemental analysis.

(2) FT-IR spectrum

Sulfated B-glucan 7% W3 #FJd& $& IR spectroscopy® A
% A3 Figure 113 #th. Sulfated B-glucang 1300 cm ™', 1060 cm ',
1694 cm o] M sulfonyl(0=S=0) °]F 2% HAEel YE o, 810

_40_



cm ' A E (C-0-9)9 A EFo] JeElwth(Bae, et al, 2001; Huang, et
al., 2003). 1700~1800 cm "ol A1 acylation ¥r-& o] A o2 N A
A oQdolyty] wWEo o FE™ EFo MA@kt (Huang, et al,

2003).

200 -
IS0 =
Sul,
B e o %3
3 bICE i o o
il 3
= 180 w
2 { 0=5=0}
2 100 l ‘L
S0 = ¢'¥|,‘! """""" ?::\ -
Jr oF ~ AN ke 1
G_ ) ‘~\ ’J"
0 500 00 15000 2000 SO0 3000 3500 4999 4500

wavenumber (cm-1)

Figure 11. IR spectra of B-glucan and its sulfated derivatives.
Sul. O.: Sulfated oat B-glucan, O.: Oat B-glucan

(3) PC-NMR spectrum
Sulfated B-Glucan® 7% #Adx ZFIYA g A AA+E Figure

129} #Z3 Huang 5(2003)9 23uE Fasded 48R, C-6, C3,

Of

C-29] hydroxyl groups =5 sulfated ¥ % 3, chemical shift® Z7Z

73, 76, 74 ppm H 2ol A e}

it
o

; Y !
i ;,E N = ‘é "o‘ |ﬁ
i | |h'-, [ i 'u)ﬁ I&i. I} J [
S AN PN RTINS T S e
o~ ISR o astnnmtagreneremniidlil enaitnetes MBI S nsd SN it iaeaos suliiinnd
’ Y Rt a5 5 N [13 =) T TRy T B Tew

Figure 12. "C-NMR spectrum of B-glucan and sulfated B-glucan.
A: Native B-glucan(barley), B: Qat sulfated B-glucan
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3) B-glucan® d¥=x 24g 27 2 Fx &9 2y

(1) Al B-glucang 43 A=

A2 B-glucan A8 AEol 98&<S mx= TEMPOS NaBr9 =
E, H&EA Y 37tA factor® EHWFE s HdAH 167 49 FY
A el B-glucan9 4t3 HE+E Table 201 Wit 23243 NaBr

FE R GANe] Ao AR BE 9¥E WAL Aoz Uy

2] B-glucan® RSREGSY E A4 A8 Z3dE Table 83 #Zt}. 3714
EHHT g g AENY)E FEHEEFE A gF FAHEY

g 599 23 g 2o

ofN

Y = 9603 + 6.28X5 -5X5°

e AEo g FAA AAASFGEHE 0828001, 77 A o
27, NaBr9 T Z(X2)9 & A7HXye]l 43 AT gFe nAE

5z #AE 3FYem =48 AIAE Figure 13-1590 el &l o,

P
o
oxl
b
2
=
o
B
)
N
)
rlo
o
Sl
ML
J

lo,
:(:‘lt

4 (cononical analysis)el

A dEsFer 2t SHEg O A EF 34 (cononical form)e &

y = 99.09 - 7.62X; - 13.01X:2 - 21.86X3

RE If gEO &2z veyorz A A(stational point)E H
9 d (maximum point)2 & ZAHo TEMPOE o &% Aegyg i3

Az HA4e #4 2d¢ 43 ¥ & d9n, HZ2AL TEMPO

0.9968 umol/100 mM AGU, NaBr 0.46g/AGU® dr& A 7+& 198 18
29 0m o235 A3 AEE 9909%E Vel F3Y 2doMq A

g 2a% 23 0747%9 2EFS 22 ¢ A9
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Table 8. Response of dependent variables the reaction condition for

the oxidation of oat B-glucan

)

Coded variable’ Dependent variable”

Run no. -
X Xy Xs Degree of oxidation(%)
1 -1 -1 -1 90.0
2 1 -1 1 92.5
3 -1 1 -1 70.0
4 1 1 1 87.0
5 -1 -1 -1 90.0
6 1 -1 1 95.0
7 -1 1 -1 75.5
8 1 1 1 81.5
9 -1 0 0 975
10 1 0 0 95.0
11 -2 0 0 85.0
12 2 0 0 90.0
13 0 -2 0 715
14 0 2 0 75.0
15 0 0 2 65.0
16 0 0 -2 100.0
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Figure 13. Response surfaces on the degree of oxidation versus

TEMPO concentration(X,) and NaBr concentration{Xa).
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Figure 14. Response surfaces on the degree of oxidation versus

NaBr concentration(Xy) and reaction time(Xs3).
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Figure 15. Response surfaces in degree of oxidation versus TEMPO

concentration(X;) and Reaction time(Xs).

Table 9. Critical values from the canonical analysis of response

surface based on the coded data

Factor Coded Uncoded
Xy -0.00808 -0.01616
Xz -0.099228 -0.198455
X3 0.430103 0.860206

X; ¢+ TEMPO(mmol)
X3 ¢ NaBr(g)

X3 ¢ Reaction time(min)

Hel g EMoz g B-glucane HA"F 48 E o sty
ow AEgEe BEAT 2 FE2 Table 100] Vel 2o}

A2l B-glucang 43 ¥t% Al NaOH AH &3 s w$

>

et

123}
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BB AT Figure 166 vguldg. 43 REE A B-glucand 1

2 €¢2ZE7] mmol F9 FLT mmol £¢ NaOH/F 25 2uE o

100% A3 22 7HF8 1. Figure 8¢ A z=Aol M A7 B-glucan 1

mmolel 100% M3 ES A=z2g v, NaOH 28 Zd & e AzLS

el e A2 NaOHY £¥7F 0.75 mmol(degree of oxdation 75%)
3

92 v kA o 3Re A Yol WM ME ¥ FEE 2

>0
5

101 1 mmole] B% A" wr7px= < 2080 7

]
fx

G, dr 3 o2 pullulan, amylodextrin® #Z& £
pH 10.0 o], €% 2CddA TS W HS AL & 602
AT A U (De nooy et al., 1995), B A E 20429 Bt AT S

BT ol AFde FUHLR B 2RA A HEEs FEA
ul

i

N

R

M

)

9 Rez 47,

Table 10. Reaction time and yield of specific oxidized oat B-glucan

Reaction time(min) Yield(%)
Specific oxidized B-glucan 20.54 90.5%

NaQOH comsumption (mmol)

25

Figure 16. Time course of specific oxidation of oat B-glucan.
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Figure 17. Molecular weight analysis of oat B-glucan(A) and

specific oxidized oat B-glucan(B).

(2) B®C-NMR spectrum
#e B-glican 2 A3 AF B-glucan® “C-NMR spectra:
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Figure 18. "C-NMR spectra of oat B-glucan(A) and specific

oxidized oat B-glucan(B).
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1) ¥ 8% E A (Rheological properties)

(1) F5 54

A8 B-glucan® ¥ sulfated B-glucan € d9 HFEFEXHN 23+
Figure 199 #Zt. #A& B-glucan €94 AgEor 718 uz
Agggo] HlAMHer Frhste] grtad FAY FEEYe 2

vbd sulfated B-glucane Newtonian fluid behavior® Y e %A T},

20

—o—0. b-glucan10C

] —&—0. sul. b-glucan10C
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Figure 19. Flow curve of PB-glucan solution{1%) at different

— ]
o
3 &

vy
=2
[=]

Shear stress (Pa)

i
100 200 300 400 500

temperature.

O. B-glucan: Oat B-glucan, Q. sul. B-glucan: Sulfated oat B-glucan
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AEF 01~5 Hze H9edM AT B-glucan sulfated B-glucan
gdo ot FHHEANLE £AHAE AN Figure 203 2o 72 B
—glucan® ¥ IFF doddHdes G "7 G Egou, AEF
HMalo] wWE& G F/ G EA W Eel IEs ME T
cross-over7}b ¥olwom EE& AFF G ME G Gl v
=L e e,

o] = Doublier$s Wood(1995)7} B g A& gum H £ Z 3o
o, oogd dae A¥Ad AdEA 99 a4 AFE dEhd=
RAolgl Y. A sulfated B-glucan® EF G'7F G'Eth v}
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Figure 20. Frequency sweep of 3% oat B-glucan(A) and 3%
sulfated oat B-glucan(B).

ded s A8 B-glucand £ W &§AEE FAY e
Figure 213 #Zo] #A 7 B-glucano] 1l 3dle] § 2o 3 o 2 (p<0.05) F 7138}
G, #E B-gluicane 25 mg/mLe v x4, 23 A2 B-glucan<
100 mg/mLe B x4 AA3F &= AZ B-glucano] 36.2%, 4t
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g #2 B-glucane 87.81%% & =7t o 2v] Zshel A,
T dFR AE HA
T odAEng of 2ufel A 37t FAH AT E Chang¥ Robyt(1996)

o d7% 22 I

B 2% 2 pullulan, amylopectin® #Z £

ofo

B oA L2 B-glucan AW 123 €2 &
gEo] oz 1A gEdFEC E A

2+ e 542 AYA 5 a8 714
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Figure 21. Water solubility of oat B-glucan and selective oxidized

oat B-glucan.
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(Jenkins et al.,
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ooz  EAsA  Hed GEMAAE AAsEH  2oE
cholestyramine2 o971 & 7tz &ol2 wEdFo, Y

cholestyramined] 2 $v E&74d FF L& Adv Aoz 43dA A

FAAA Fo) Fdaqg AAAFHl $5E B-glucane] ¢} E &
YAAT. o]y ol F=E oyl E R B-glucan ot¥l F = A
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Figure 22. Bile acid binding capacity of oat B-glucan and aminated

oat B-glucan.

A: Bile acid binding capacity as dry matter basis

B: Binding relative to cholestyramine
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Figure 23. Antimicrobial activity with different amount of oat B

~glucan and aminated oat B-glucan.

A E. coli, B: B. subtilis
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Figure 24. Inhibition of ACE with different amount of oat B-glucan

and aminated oat B-glucan.
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Figure 25. Production of nitric oxide from oat PB-glucan and

aminated oat B-glucan.
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Figure 26. Bile acid binding capacity of oat B-glucan and sulfated

oat B-glucan.
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Figure 27. Anticoagulant Activity of sulfated oat B-glucan(H#
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Figure 28. Bile acid binding capacity of oat B-glucan and selective
oxidized oat B-glucan.

Mean * SEM, Means in the same raw are significantly different by Duncan's multiple range

test(p<0.05)
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AT 24L& 0 53 A 2F 244 ZA8AH.

o
e
rlo
s

2l o] & & (food efficiency ratio, FER)E& # AT F 7%

B Eerel ol 4AFo ol ANHAL.

Tabhle 11. Composition of diets
%9 mg(9%)

C BG Oxi
Casein 200 200 200
L-Cystine 3 3 3
Corn starch 517.48 467.48 467.48
Sucrose 100 100 100
Cellulose 50 50 50
Soybean oil 70 70 70
t-Butylhydroguinone 0.014 0.014 0.014
Mineral Mix S10022G 35 35 35
Vitamin Mix V10037 10 10 10
Choline Bitartrate 2.5 25 25
Cholesterol 10 10 10
Cholic acid 2 2 2
B-glucan 50
Oxidized B-glucan 50
Total 1000 1000 1000
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H

HC-N)F 2& IRz Axso Ao o &3,

(3) =59 33 &
A 100%2F38 HE B-glucane 33 E5E4A 2 HAAHEAHNS i
71 #1188 RVA(Rapid Viscosity Analyzer, Newport Scientific Pty,

A

A
olr
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Ltd., Warriewood, NSW, Australia)2 %43 9 th(Choi et al.. 2003).
, U FE9 AlE EBIE 35 gd B 25 mLe g ) 12T /mind
T2 awrds FA 50CoA 95C7A 71 95T A 25& 7
AANAG7E 50C7A WA F 50CAA 2580 FAAA T&

TEAMNAG.

€]

do I

o

i)
>
o

4) 59 =
w5 THL 50 g& BE E(FFF) 500 mLol ¥31 683 £
T AAAM z2E P59 30270 AT F 10T & W FAR
ATt Fee EIE 50 g8 TFE 500 mLe FFFE H& 1
L mess cylinderd] 2 & Z7lstE 89 Ry=z A, =g
° A

5)

2

& gobd A7

A%
A

Fr e ¥
e FHlA Ao FHL A3 A AW FRos yo F

T 1005 #F@ e e ® st oh(Lee and Jung, 2003).

(5) =9 A&
T4 Ax A
(Chroma Meter DP-400, Minolta. Co., Japan)E A}& 3t 53]

o 2Asgoe 1 € Hunter's L(EE), a(FAE), h(FHE)zto

iy
g

K
o)

il
=
2
o)

rr

4

%

zeRe AA® ¥

=2
Sias
o
ol

2 ZAMs A,

(6) 34 ¢ Texture 574

ma Z#3 =F49 texture E A2 texture analyzer(TA-XT2,
Stable Microsystems Ltd., UK)E A& 389 &35tk Table 129
zHo2 A7 35 cme 98 probeE AlEd o AR e 59

7 & (hardness), € 4 (springiness), % % A (cohesiveness), 44

(gumminess) ¥ 4 3 A (chewiness)E A3 A
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Table 12. The condition of texture measurement in raw noodle and
cooked noodle containing with oat B-glucan and selective oxidized

oat B-glucan

Sample size 5 cm

Prove 35 mm
Test speed 10.0 mm/sec
Post test speed 10.0 mm/sec
Pre test speed 5.0 mm/sec
Trigger type 20 g
Deformation 50%

o
ol
B

TdFRALH,

Aok, AEE o

R

F (gt Al 2), A (g sAE)

B

d Ag B-glucan, 100% 43 A7 B-glucan @ L7}5 = 30 mesh
x®=

FAA 2 QA7=2 A8 39 D (Chun, 2003).

F sge 2%
e 2w 99% ol4e AAD(BF 2B)E A4S

i

-
ol
-

(2) =2&A Aoz Az

Agel wFule Table 133 2o, 22, 4%, 258 H7tdo] A
oA 18, addr 48, FHoA 18 7F table mixer? whipperg
AbgEle] EF, 23] AL 9 FE Y3 ALem 15T EFEa,
FE 190C, obFAE 170C LE4A 3087 79 147 FA F 49
of A& 39 th(Jeong and Shim, 2004). A7 B-glucan(BG-B) %
100% 43t A8 B-glucan(Oxi-B)& Z+zd 4715 oin] 1% d#Ho] H
T2 F78 BEES ZF 2EA AAC-B) Az e Ay

o2 Azs At
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(3) 2FA Aolzag 53 FA

A 100% 2HE AP B-glicand 33 EXH 92 AAMNSAHLE SAHI)
71 918 RVA(Newport Scientific Pty, Ltd., Warriewood, NSW,
Australia)®Z 223 9 H(Choi et al., 2003). &, BI7lF 9 A1g B8
35 gol & 25 mL& 7F% &, 12C/ming =2 wuk3 F Al 50T
oA 95T7HA 7tgd& 95T A 258 FAAHAG7E 50CT7A 1
2C/ming 522 WYZrAIzl & 50CoA 258 FAANA H+&E& &
AA .

Table 13. Fomula For preparing sponge cakes added with oat B

-glucan and selective oxidized oat B-glucan

Unit (g)
c-B" BG-B” Oxi-B”
Flour 100 39 99
Egg 150 150 150
Sugar 120 120 120
Baking powder 05 05 0.5
Salt 1 1 1
B-glucan 0 1 0
100% oxidized B-glucan 0 0 1

UC-B: sponge cake containing with control sponge cake
PBG-B: sponge cake containing with oat B-glucan sponge cake

DA - .. . . L
Oxi-B: sponge cake containing with selective oxidized oat B-glucan

._65_



(4) 2% Aola EA

AEA Aolzmel F Ry x4 (total volume index), WAA

ri

(symmetry)¥ 9 A (uniformity) * 4+ Bath 5(1992)2] W o=

%7489

ANEE 1A B¢ ¥y & 22x Aoz crust® crumb F&E ¢
WS A3 A (Chroma Meter DP-400, Minolta Co., Jaran)& A& 3

=)

iz

1

o] 2As9 e 2 g2 Hunter's L(EE), a(y
=

(6) ~Ex Aoz Texture EA

Texture &4 L& Texture Analyzer (TA-XT2, Stable Microsystems
Ltd., UK)E& #€38o Z=AH3GAT. AE+F 15cmx15cmx1.5cm A7 &
2t A7 35 cm9 ¥3¥ probedE A& 3o Table 149 2oz &

£2 Aolze Am, B4, W4, B:

w8, o

i)

Alke O, = &
’ /SQBI;II}\OE éxéo}‘%]\

(Chun, 2003).

Table 14. The condition of texture measurement in sponge cake

with oat B-glucan and selective oxidized oat B-glucan

Sample size 1.5x1.5x1.5¢cm
Prove 35 mm

Test speed 5.0 mm/sec
Post test speed 5.0 mm/sec
Pre test speed 2.0 mm/sec
Trigger type 5 g
Deformation 50%
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AN

1. 493 4bg #e B-glucan §97 3 Fd 2" E 2o dF9g A

AdiAbel Pl A& FF

of & 2 AF FTNFE AT A7 o ol FoHA HolE Ko
A g kthE Lim 5(1985)9 AT Ed2HE
g T AV ZozHER A doE AT P AFAA
I E ¥ Schrijver §(1992)9] A3 22 AIFS BT, o
2L 2342 Hot Zd2dHER A B-glucany

H
i)
™
®,
]
S
a\)
=]
il
il

%
o

il
e
X
1>
o,
ol
it

yE,

OxiT < 139.89£11.35 mg/dL ¥ 52 =ZA ZAdd 93 (p<0.05)°]
Ak TGY e dx=T, BG, Oxi?> €22 Ax Zastgoen, o
Z o] 59.6045.36 mg/dLE 713 E ki, Oxiw 2 41.15+5.56 mg/dL <
TEEZ dEzad A8 ZA BAsted FoHAd Ao (p<0.05)7F YA
9. 23 HDL-C2 EE TodA #d8d Aol E JebAl esk,
LDL-C= TCs %2 Z#¥g Ro dzd ©a OxitdlA 10552
mg/diZ2 714 ¥& ¥:5 &2 B9 VLDL-CE glz3d w®sto 823
mg/dLZ #F3Q o2 Zxd . s8F} A4E Yees Al
© HDL-C3 LDL-CY H & Uede 2oz BE 48 FdA #e
Aol Aol E Rolx gotoy, dzgd Bl& BG, Oxit €22 #a
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TCE® =

rlr

St ¥e med. 2AYor Oxivdel HET 2u ¥

o

o 23%, TGS ¥ 2+ o 21% AAGA #2549
ol Az B d, FH2HE AsEHR} Heold Aoz F <
21 A2 B-glucan(Hick ef al., 1995)& F 9% BGT Eu A3

-glucane°] #7l¥ Oxiweol 4 Z e E Hs EH7F Hold AL

=

™

Table 15. Contents of food intake, body weight gain and food efficiency ratio

in the experimental groups

Contents

Experimental
. . . . . . Energy

groups Intial Final Weight Gain Food intake .
efficiency

Control  134.25+3.16™" 266.00£6.18" 131.75+7.52™ 528.6+24.00" (0.25+0.20™
BGY 136.13+2.28 281.13+7.64 147.0046.35 542.25+457 0.27+0.10

Oxi” 136254228  264.75£8.44 12850+7.63 562.88+9.36 0.2310.01

DBG: oat B-glucan diets

2)Oxi: selective oxidized oat B-glucan diets

ns)not significant

*Means * SEM, Means in the same raw are significantly different by Duncan’s multiple range

test(p<0.05)
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Table 16. Contents of total cholesterol, triglyceride, HDL-C, VLDL-C, LDL-C and Al in serum

. Contents
Experimental
aroup ‘Total cholesterol Triglyceride HDL-C LDL-C VLDL-C Al
(mg/dL) (mg/dL) (mm/dL) {mg/dL)
control 6.84+14.13" 50.60+5.36" 28.70£4.05™ 136.22414.78° 11.92+1.07° 6.04+1.12"
BGY 169.01+8.26™ 4931567 29.08+1.77 130.06+8.03" 9.86+1.13% 4.98+0.50
Oxi” 139.89+11.35° 41.15+£5 56 26.14+1.83 105.52+12.63° 8.23+1.11° 4.65x0.74

DBG oat B-glucan diets
2)0xit selective oxidized oat B-glucan diets

nsjnot significant

*Means = SEM, Means in the same raw ave significantly different by Duncan’s multiple range test(p<0.03)
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3) 9 AFE AE
Aba A8 B-glucang Fo7F 7 EA, TC, TG e d&gFe
Table 17 Yeg ., e FAs Z2EFY F93Ad 2] (p<
0.

0058 Big. zZv 9 7+ EAE dx+ 14.09:053 g BGT
14.14.80£0.60 goll #® 3 g HAF B-glicand ol & A F3I OxiT o
12.79+053 go 2 F oAl ztol2 ZAd T .(p<0.05) o)+ e 2

= 1% S8 2HE3 02% cholic acid2 1 EFd2HEZSL §
A7l o] Lt HeolE A TE Fol HEo e FAE FANA
F 84 HoldH9e psyllium, gums, pecting A FTd FAAE 79 F

AL FHasty, @84 2 %9 2Hz2HE ASEAE EHAgE

T F TCY e BE 249 FdA H9%<9 A (p<0.05F =
Ak, 1 gF TCY FEv UET 14.02¢143 mg/gel ¥l8 BGT
11.02£0.75 mg/g, OxiT" 7.31£0.66 mg/g & FTEZ, F#l2HEL &
gk Catell vt 4 of 21%, 47% = F A A H 423 At

TG EE 43 TAAM FAdAUd o) & YetA &A=, TCH

Zo] HxzT, BG, Oxi ¥ 22 #4assE A2¢S B39, 1 59 £

%, TC & TG ¥ %7} A8 B-glucang A &8 12t 2g
B-glucan& H7Ig wolAd F73] ZAsAd. TCY 5= FAHAA
B el A 2 o7t @ASGAEH, F&4 HeldRrt €8 Zyx
HE 280 te Ed2HE 55 4% 9F¢ 7309 E Kang
7 Song(1997)¢] Ru=E wFo Rol A B-glucanBth & Ao &
A 100% A3 AY B-glucangs #9938 Oxidtdl A T
ozl Aow AzbE),

O
0
—~
o
off
b
N

anj
Ho
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Table 17. Contents of total cholesterol and triglyceride in liver

‘ contents
Experimental -
. Total cholesterol Triglycride
groups Liver (g) . .
(mg/g liver) (mg/g liver)
control 14.09+0.53™ 14.02+1.43° 10.01£0.94
BG" 14.80+0.60 11.02+0.75° 9.42+0.57
Oxi? 12.79+0.53° 7.31+0.66° 8.36x0.84

1)BG: oat B-glucan diets
2)Oxi: selective oxidized oat B-glucan diets

ns)not significant

+Means + SEM, Means in the same raw are significantly different by Duncan’s multiple range

test(p<0.05)

4) B9 w2 ANFE AE 9 bile acid ¥ F

dd B9 ¥F & F9 TC, TGY bile acid & %2 Table 189

ofk

BUidg. 29 MEF2 dxzad Hleed d¥8TdN Frkse A

-
03l

< EAv. 2o 19 widFLE Oxidel A TCY TG w2 7

ol vl de] oF 25u) oo WMAHE

tio

fo

il
RAT. £ 5 TC §FL dxado v BE Ao #9937
2 7 s o0, Oxidol 2155 mg/day & 7t =2 %<& ve o,
TG = A4 RE dPdToA Fd4goz2 Frrsgoen, gz
3t BG, Oxi ol &z 0.74, 0.97 mg/day 2
o

of m®skol o 2w) o} 4
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Anmderson, 1979), &7 2o AfE BEA 2o dRFid H
g4 A PA(SCFAs)E AAseE wHo =AYy Bu & ¢ do
(Goni and Martin-Caron, 1998). w4 2k3 & F& Aol o 3u]7}
gads A3z AP B-glucano] WiFol A @ (A e AAFEA 2

deads gA5e Adadn 58 2 & AR

Table 18. Contents of fecal weights, total cholesterol, triglyceride,

bile acid in fecal

Experimental Contents
Bile acid
groups Weight(g/day) TC(mg/day)  TG(mg/day) He ad
(mmol/day)
Control 1.76+0.09% 13.24+1.93° 0.3820.07° 4.10+0.27%
BG" 1.93+0.14™ 18.39+1.69" 0.74+0.10° 5.23+0.54"
Oxi” 1.97+0.15® 21.55+1.50 0.97+0.09" 3.17+0.23°

1)BG: oat B-glucan diets
2)Oxi: selective oxidized oat B-glucan diets
*Means = SEM, Means in the same raw are significantly different by Duncan’s multiple range

test(p<0.05)
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A 23 A8l B-glucang 4 #

(1) =59 338 54
=4 Az A AY B-glucan ¥ A3k A2 B-glucan E7HE LbF
d&Y s EHE 84% 23+ Table 199 2.
%3 £ Z(pasting temperature)¥® C-Ne¢] 5068+0.74TC, BG-No]
54.2345.20T, Oxi-Ne°] 50.03+0.11C = vielv}b # & B-glucand 717t
!

gol AR, s FA Fe T 2

e
=
iz
S

-
=2
E
_0|L
&
fol
ol
flo
b
il
LY
fol

o
Z
),
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FE AL & = Addv. 34 =(hot peak viscosity)E C-
3189x26.87 cpdl HH BG-NT©°] 36131138 cpE = A uvEY
Oxi-NT-& 2779+3889 cp2 dA3 FA veuo. 3dz 4 % (final

Rz

viscosity) 3 FAn HE 9 £ HIgFoB BG-No 713 =2 A=
€ e Oxi-NTo] 71& @& =g B Ay dd=, vt

ol e NTHE ¢ 5 v breakdown C-NT 1092:31.11 cpol
B &ted BG-N 3 Oxi-No o] 7ZhzZh 1430£40.31 cp9 946+43.84 cp2
A B-glucang 1% #7te HF R BHFo WFAHE 2A & F1,
28 A8 B-glucan 1% H71E BFEL 0 YFAHE dojzgl = A
L2 YVE YT,

Set backztol ¥ 24 % w3 4o AP doidg FHF F+ 3l
=u C-Nd H o, Oxi-No| 1409£34.65 cpE o} % 3, BG-N&
1533+53.74 cp& B2 # & JYEU A,

AdgAa3 34 Ax A A B-glicand F7tE BHF9 FHE F
ZFAAE, el de yTFEE FAANNE FH w5 E 24 1A

b

Aok, 9w A A B-glucand] M7t ERE L Jl254d7] Ao
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TRT =38 § wEA A A7e AL A B-glucano] e 2
A wEojr. olHe AZFE ®HEd A FET B-glucane] HIAHE
9 Wzt 352 A4AZ7009E Choi (2003)8 Zxe 2. =3
AE A B-glucang H7HE EFE B¢ dELET AE HE
EE #ZaAz e NaOClz 488 F5F &5

3 (Han and Ahn, 2002; Wang and Wang,

Table 19. RVA pasting profiles of flour mixed with oat B-glucan

and selective oxidized oat B-glucan

Hot peak Breakdown Final Setback Pasting  Temp. at

Sample  viscosity  viscosity  viscosity — viscosity Temp  max.visco.
(cP) (cP) {(cP) (cP) () (C)

C-N"  3189+26.87 1092=31.11 3528+26.16 1431+31.82 50.68+0.74 95.0520.07
BG-N?  3613+113.8 1430+40.31 3716=100.4 1533%53.74 54.23+5.20 95.13+0.04

Oxi-N? 27793889 046:43.84 3243+29.70 1409+34.65 50.03+0.11 95.13+0.04

1)C-N: control noodle

2)BG-N: oat B-glucan noodle

3)Oxi-N: selective oxidized oat B-glucan noodle

(2) w9 28 BA
FHE Z/Fd AY B-glucandd A3 A8 B-glucang 247 1%
A giAsd Az Fe 2H54¢ 493 A3 Table 205 2o},
z8 & Z49 FHEL C-Nol 1135 g, BG-No] 114.7 g, Oxi-No]

1151 ge. 2 F7t9en THF57td wep £y, 45 C-Nol ®¥3

14
o,
o,
o
e

-glucano] 73k
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gt A, 100% EE FE B-gluicang F LS F 5o Fol d

FHE A2 A=BE7 A dd 049 g FaHel Uu

Table 20. Cooking properties of noodle containing oat B-glucan and selective

oxidized oat B-glucan

Sample Cooked welght(g) Cooked volume(mL) Wate~ absorption(%)
C-NV 11352 108 125
BG-N? 114.72 110 128
Oix-N* 115.12 110 128

1)C-N: control noodle

2)BG-N: oat B-glucan noodle

3)Oxi-N: selective oxidized oat B-glucan noodle

2o A s =2X3 A= Table 217 2o, Awe HA9 HEE
et E Lge C-NT(78.3:0.08)] Hld o BG-NT179.60=0.25)3%
Oxi-NT(81.42x0.16)2] ol HF9Hoz FobH L (p<0.05), FAEE

deus agte 2w Aot fdv 4=

m\m
=
_\;L
=
rlr
o
!
rlo

Natol wshe wolxd FME7F FAs . = H
L, a bata 23 We Ad9RY A57 AAFez2 Fhsgden =
g dAase Pud 2¥E 2o Lad 47 C

BG-N(71.37£0.29) Oxi-N(70.7620.33)e 8 ol@d o®, hate C-N
F(7.39£0.16), BG-NT(7.87£0.07), Oxi-N%(7.87+0.12)0] A o™ ajt

f o2 zol 7t ¢l H(p<0.05).
4o Are zddn zuFoh dgd 33 ddddg. A
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Table 21. Color values of noodles containing oat B-glucan and selective

oxidized oat B-glucan

Raw cooked noodle

Sample
a b L a b

C-N"  78320.08" -1.72+0.02° 19.16=0.10° 72.16£0.56° -3.04+(.02* 7.39+0.16°
BG-N? 79.60+0.25° -1.7+0.02¢ 18.26+0.07" 71.37+0.29™ -3.17+(C.01° 7.87+0.07"

Oxi-N' 81.4240.16° -1.76+0.02° 18.38+0.08" 70.76+0.33" -3.16+(.03" 7.87+0.12"

1)C-N: control noodle
2)BG-N: oat B-glucan noodle
3)Oxi-N: selective oxidized oat B-glucan noodle

#Means * SEM, Means in the same raw are significantly differeat by Duncan’s

multiple range test(p<0.05)
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Table 22. Texture profiles of raw and cooked noodle containing oat B-glucan and 100% oxidized oat B-glucan

Sample Hardness Springiness Cohesiveness Gumminess Chewiness
C-N" 1451.59+58.2*" 0.52+0.01° 0.27+£0.00° 392.42+47.73° 202.85+10.06°
Raw noodle  BG-N? 1803.09+81.4° 0.51+0.01° 0.26+0.00" 462.99+24.93% 236.67+19.99
Oxi-N? 1621.41+68.34™ 0.60+0.31° 0.34£0.01° 534.12+14.31° 315.06+25.95"
C-N 1603.33+2.98" 0.53+0.00" 0.27+0.00° 430.28+13.4° 227.18+9.11°
cooked
dl BG-N 2003.93£76.92° 0.51+0.03° 0.26+0.00° 515.62+35.72° 266.21+36.29°
noodle
Oxi-N 1172.03+117.43° 0.66+0.04° 0.37+0.02° 418.34+26.28° 281.06+38.23°

1)C-N: control noodle

2)BG-N: oat B-glucan noodle

3)Oxi-N: selective oxidized oat B-glucan noodle

*Means £ SEM, Means in the same raw are significantly different by Duncan’s multiple range test(p<0.05)
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2EA Aola Az A HY B-glucan ¥ 43 A& F-glucan #H7F

g LAItFEE) EF 8 23 5L BAE ZAE Table 237
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TN 2R E 2 Aot
2} 3 & (final viscosity)E Oxi-B¥#, C-B¥, BG-B# o2 #a234
o 7t i WFEE velE  break down€ Oxi-B&E
661£7.07 cp, C-B& 882+12.30 cp, BG-BT 1238+31.82cy & Z7}8+
72l B-glucane] 73 2 g & e o,

Set back #-2 C-Bio] 1516+17.43 cp, A8 B-glucang #7138 =
FE o] 16094566 cp, 100% 43t A7 B-glucang H7ts B G Eo
1416212 cp® Y EY 100% 2t3 A2 B-glucano]l g B-glucandl
Ha) @2 gg B

2EA Aola Ax A AHES HHEA 4 A85E A7 B-glucan,
Ahet 71 B-glucane] 244 1% HA 3 T RANM 538 B =
Az A FAR 74 AE 1% HA & BgE

=3
S, AAHQ FgES 2EA Aoz By o

(2) =& Aela EA
2EA Aoz AR Fo EXHL Table 249 Figure 29¢] e

At & ¥3) A5E C-BEol Had, BG-BY Aolast &3 Z7}

N8 d TLdAFE BG-B Aclazt 714 12 g $48%
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A B-glucane] 1% 7} 22 & AFxd 22X Aeolzarz dAAHI
ARG 2L Hoz UeWEH, Lee(1992)2] B 19 X T,
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Table 23. RVA pasting profiles of flour mixed with oat B-glucan

and selective oxidized oat B-glucan

Peak Breakdown Final Sethack  Pasting  Temp. at
Sample  viscosity  viscosity — viscosity  viscosity Temp  max.visco.
(cp) (cp) (cp) (cp) () ()

C-B”  284321.10 882+12.30 3477+20.09 1516+17.43 49.95+10.21 95.110.3
BG-BY  3293+62.23 1238+31.82 3663:24.75 1609+5.66 50.58+0.67 95.1+0.00

Oxi-BY 24003818 661:7.07 3155£2899 1416x2.12 50.55+0.64 95.12+0.04

1)C-B: control sponge cake
2)BG-B: oat B-glucan sponge cake

3)0Oxi-B: selective oxidized oat B-glucan sponge cake
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A B C

Figure 29. Photography of Sponge cake containing oat 3-glucan and

100% oxidized oat B-glucan.

(A} control, (B) containing with oat B-glucan and (C) containing with selective

oxidized oat B-glucan

Table 24. Physicochemical properties of sponge cake containing oat

B-glucan and 100% oxidized oat B-glucan

Sample Total volume index Symmetry index  Un:formity index
c-B” 34.3 0.5 0.3
BG-B” 348 0 0
Oxi-B” 329 0.8 0.2

1)C-B: control sponge cake
2)BG-B: oat B-glucan sponge cake

3)Oxi-B: 100% oxidized oat B-glucan sponge cake
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Table 25. Color value properties of sponge cake containing oat B

-glucan and 100% oxidized oat B-glucan

Crumb Crust

Sample
L a o) L a [

C-B" 69.18+0.4" 555+0577% 28.07+0.14° 82.26+0.55" ~2.93+0.06* 22.83+0.18"
BG-B? 69.34+0.68" 546+0.99° 28.08+0.75° 80.02+0.32% -2.64+0.04° 22.04%0.12°

Oxi-BY 65.31+0.76° 8.1820.801° 26.34+0.11" 80.97+0.87" -2.65+0.05" 21.96+0.26"

1)C~-B: control sponge cake

2)BG-B: oat B-glucan sponge cake

3)Oxi-B: 100% oxidized oat B-glucan sponge cake

+Means = SEM, Means in the same raw are significantly different by Duncan’s

multiple range test(p<0.05)

(3) 2EA Aolzasyg M=

Oxi-B =& Aojz e AMEZE Table 259 Yetuldh. 9 ¥ (crust)
o Lge C-Bel ®lsto] BG-B3} Oxi-B 2Ex Alojze Mol oF
AR er, F ANEZY Aol gAAY, Oxi-B T o ¥ zgs =B
Ak agtd batE G4 dzed vusted #ZAsAT.(p<0.05) Ul ¥
(crumb)2] L, a, b &< B % A v£=38 HEL B, A3 #Hg B
-glucang H7I% o] o o5& ZAFg e At

2EA Aola Az T Ax 9A 2 HA
Oxi-Ba & thx o wate], Aol o ozl 31& Kok ¥
AN F A= d A" g3 srepdE gt sgEe] 180T

X

Lo =EHHEA 287 Hs FRAd Aer YgdEn

(4) 2Z&= Aoz Texture 54

2 B-glucan¥t 43t #A 2 P-glucans H/MT 2E A Aolag
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Tabhle 26. Texture profiles of sponge cake containing oat B-glucan

and 100% oxidized oat B-glucan

Sample  Hardness  Springiness Cohesiveness Gumminess Chewiness

C-B" 4351432867 354+0.82°  0.85+0.01° 370.38419.80" 1478.99+68.08°
BG-B? 500.93+1837° 4.0+0.15°  0.85+0.3°  436.54+16.69"° 1570.08+381.58

Oxi-B” 39891+12.91° 4.20£021°  0.88+0.02° 350.5362:4.54" 1474.78+86.79"

1)C-B: control sponge cake
2)BG-B: oat B-glucan sponge cake
3)0xi-B: 100% oxidized oat B-glucan sponge cake

*Means = SEM, Means in the same raw are significantly different by Duncan’s

multiple range test(p<0.05)
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