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In vitro Cholesterol Adsorption Activity of Oat Gum

Yong-Ki Seo and Key Whangf

Dept. of Food Science and Technology, Keimyung University, Taegu 704-701, Korea

Abstract

Oat gum, a soluble dietary fiber, was extracted from rolled oat and the content of B-glucan and
the cholesterol adsorption activity of oat gum were examined. The content of oat gum extracted from
rolled oat was 5.15 % and the amount of B-glucan in the oat gum was 29.48 %. Most of the cholesterol
adsorption of oat gum occurred within 10 hours in the dialysis cell and the cholesterol adsorption

activity of oat gum was between 12 to 25%.
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At 22 2] vlf-(endosperm) Al £3 ol &= hemi-
celluloseAl 2} o] F-4241 B-ghucan®] vhek-ghi=] o) 9l
= A2 48A dvk1-3). 53] Al AP er
2~6%2] =& p-glucane FH3l1 ¢) o™ (4-6) #
2] bran &3 rolled oatE5H &% $44 gum F
B-glucan®] =2 242+ 70~90%2} 50% o1 AFe1vH(7,
8). B-glucan< 452 glucoser} B-(1,3)} B-(1,4)
Aoz 73 Aake] chgielw(3-57-13) 1 ¥
AFeFL cellulose B.o} 22 2~3x10%] 1 =840 7}
T ARE HAA B A F 2l ez ® JoFE
A, 25t 715& M AxAZA 2 #2E AA7 F
AL slvh(45,7,9).

Z 3} A 9k4ke) cholesterols] 3H9) A1 9k 22 Qi3
A #ct H32 28 Y43 5 o83 Ay e
g fd]le) sl 3 itk AR YRy Ak ke A gl
2on AT FHAAM = Al B A73 Aoz o9}
722 =3A A o) i fo] TolA T gl AA ot
(14). 1213k AW o] & 94l cholesterol e F2 4=
24 Aol frael & FaE Aoz wjdge
o 2 EF R/ Gl e AR A glav (14,
15) 53] #A&l B-glucan®] AW cholestercl A8t A&
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2 g Aoz A#v = 9deh(3,7,9,14). A7l B-glucan
2} A cholesterol A 5} 24-8-& A Foll A= o] v A=}
Al S o) g3ha 9o (4,7,9) =3 Prglucans]
2] 22 jce cream, sauce 218} 3 salad dressing5¢l
& ol JIA7} SR AR A K.

gk o] ¥ & B-glucan®| cholesterol #]8} 2F-&-0] o
2 A Alsl At dbed 7 X 9H(2-4,8,14,15) B-glucan?]
cholesterol &2 o] AFF el Aoz vy
HAY Are g B3R Aot wlebd B o
TFollAe Ao 44 A Fih(gumFP)IE =%
3ted B-glucans A %33l cholesterold) F3%2 in
vitro el A A E2F 223 Aol A B-glucan®] cho-
lesterol A58 & - o2 A3t} dh=d] 1 &

o) glch.
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Halel gyt 42 24
AE A% hF 24 () AN A2 rolled

(
oat("=-4h) e = Algtol F-45te] 60 mesh o}3}
o) 3712 BuEstn AF =4 F YAste] A48-8kgd
oh ABE AN AR Y A AR T R F 8 A
oea sl e] Jhapd b Abgt 3|51y,
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slzlel BA0lMRL, NE B &Y

Azl 240l F4 TS AOAC 4 FHY
(985.29, 16th ed. 1995) 2.2 &7 TE A=
HEA 0 Az} 5] Fg Fato] Atald
o} A 29 3k glucose oxidase—peroxidase(GOP)
H(16) 2.2 A F, 1% Ag EEY(w/v)E
d-amylase®} amyloglucosidase® =213 ¥ {1
glucose F& GOPE &A sttt 4 N4 A 85 744
A7 aaot A& TATE ] 243 5UT A3
A EAel gato] HE FxjollA 7Fale] BA A
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Helel =84 gum F&

Agle) 484 gum< cholesterold &8l &
222 oA glom & Ao A R4l vle] +8A4
o] v]iA &L Exlelr} AT £44 gum FE
Dawkins 2} Nnanna(7)2] & F 282 9.90] # &
3= ez »uE pH 1059 55°CY) A g 27104
Zaslath. &, 5g9 oatS 170mie] &F49) £E3
o] 72 3H(AM-10-140, Nissei) & % 2N NaOH-4-
2 FANY pHE 1052 F A 8}3 55°Coll 4] 1417
€13k F 16,300 X goll A 2047k 941 £-2] (Supra 21K, &
als}sh)ste] AE-S AAsch A AL 2N
HCl £ 0 2 pHE 452 24 38t3 ohA] 94 #8](2,000
X g, 20min)3ted shiA & AA A Zich A H RA
& A AsE AEHL 2N NaOH -4 2 2 pHE 7.02
2 243 & 39 isopropanold 7hslal A ¥
(2,000 g, 20min)3te] AAH 44 gume F=31
Al 225 gume 4 ZA2(FD 5512-01, 44l
Yola)gt F -20°Coll Al X3t A AHg-sksith 35
#A Ao A g A 24 o7& jodine test(17)
¢} ninhydrin test(18)% AlA]ste] alatgdr).
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2l gum & B-glucan?| Mzt

44738} B-glucanase 1.9 o}& g wfFo b-glu-
canaset Carr $(9)¢] vhf o 2 | z8te] M43kt
2 SigmaAl?] cellulase(C0901) 0.4g-= 0.05M sodium
acetate—HCI buffer(pH 4.0, 10mle) =2l ¥ 1,600X g
ol A 1087 G 2] 5l o AFEA 2 #sle] 70°CelA]
1417k 7hd 8} Al AL amylase 4 -& AlA sk 2
2.7} ice batholl A ¥2Hgr 3 219 0.06M sodium ac-
etate-HCI buffer® 4°Cel| 4] 16417k 54 & 307 €
Al 22](1,600% g)5}e] AHE 0 2 B-glucanase A A
& Al zsta 4£°CA A AAsRA 157 o) el AHg-35

Aod A Z2FT LN 1% AE S0 HHSAIA BE
amylase 84 o] 42 #1519 T B-glucanase B4 2
19 %2 B-glucan(G-6513, Sigma) &Yl uH-§A1A
AgA o2 RAESIA

2% % 54 7Az29 98] gum< 0.05M sodium su-
ccinate buffer(pH 5.5, 0.02% sodium azide -4-31)°ll =
(1%, w/v) 0.4mlE # 33 thA] 0.4ml9] sodium su-
ccinate buffers} ¢19] vb o2 A xg 49 0.2ml
2 il e 9= & 40°Coll 4] 347 uhedste] frEl "
glucose %% glucose oxidase-peroxidase® (Karka-
las, 1985)2.2 A 5t %% f-glucan?] 4& A
st = AR 2R A9 FUF e BLHs
ANBE A7 AT Exe A8 FAFEE ) 23139
23k AL} ol A B ol }o] HF 5] ol A 3H3led
2A st

Fz| gumel cholesterol S&H5

223 78] gum® cholesterol F35& &4 3171
9abe] 3 =4 A9l acrylAd plastic dialysis cell
(08-066-17, Fisher)& AH-&-3t5ich. o] A1 &= 2702 10
ml half cell& T = o] )2 2719 half cell T2kl &
£ =H(MWCO 6,000)& A3 3kgi v}, 2% cellell& 0.1
9% B-glucan £ 3ml2} cholesterol 44 (0.057ml/ml
isopropanol, v/v, o}AHA k) Tmle] E-3ef-& g a(FA
gl o) t}E Z celloll& &5 3ml®} isopropanol 7
mle] £g& FL F(5A4 9 v shakerZ A wat
A 6047t Bk BAS FPsih £ F Fr1H L
2 o} cell 389 cholesterol ¥ 58 43l 1
WslE 28324 B-glucan? cholesterol F-2H% &
shakstgd ok €9 B-glucan §-24-8- A ¥ < cholesterol
golnte] =A% 9o At A A ¢P3te] vl

shelet.

Cholesterol 5% &4

Cholesterol-& cholesterol 24 kit(AM 202-K, ¢}
AAeh) 8 o] 43 oY o2 A sk ch 2709 half
cell Z+7z+e] Al & 1mlell cholesterol esterase®} chol-
esterol oxidase £ &£ Al 2mlE 718 F 37°Cell
A 587F q-gA 7] 2 40% o] Wloll 500nmell A FFE

A 9 13
Holo) Yut ME U HE, SMolMRL B

Table 1014 Vel ule} o] rolled oatd] 3, 3
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Table 1. Composition of rolled oat(%)"
Moisture Ash  Fat  Protein Starch TDF?

7.33 524 747 12.34 50.35 13.06
+040 026 =013 £012 £056 £1.04

DAYl the values are means for 3 replicates *+ standard de~
viation.
DTotal dietary fiber

e
)

Mo & ©

v ) e Al o) ke 7hz) 733, 5.24, 7.47
12.34% 24 o]& olr] ¥ o2 F3 A&
9} 8] 8 FFo]ITH(3,9). o] 919 Ymx] A
F2 AEo T Ale]Ad§ A2 A rolled oatd] A
FA ol A9 =k 77t 50.359) 13.06% 2
T A2 el 60% o1 Xx) 3k gl
#Helo] A8 Fg2 Ao Foud 743 o up}
ke Alol & glont dukd e 2 50~60% A =5
frale Ao R uE 9 2(3,19) Aol fra FEE
7HE Feiy 335 o whe} 6~20% A= E A s A
o2 B goh9).
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FHzlet =84 gum % B-glucan B2t

%23 oat gum ninhydrin test$} iodine test 2 3%
A& A w58 d2o7|A ¥ol(data not shown) &
A oA AL8-g pHe 2% 52 3 270] vz
I ALE AR Z AAHDSS & 5 sl =
B-glucang A 3Fsl7] $138led A= f-glucanase T4
A2 AR LA ol = 24317 99k o} fglucan £9)
o= 2H4-3te] A uH-3-& Q.o A rh(data not shown).
o] = B AP A28 B-glucanase B4 W)=
amylase B4 & AF&31A] 948kl B-glucanase &AI 3
EAFS AA o2 glsgr) o]e} o] A5 2
d ool Ex FAL HET F 329 gum} 2
% B-glucan®] &S ST A= A9 444 gum
9] 8L 515%K 3L o) = B-glucan- 20.48% = 2}
3t tH(Table 2). A= 9] 44 gume A F2} o2
& AAE F alcoholZ HAAAA F231E= 584 0]
& 224 AOAC %Y o2 A S = F44
fraels A2 Atoldt Halelr) 28 - Bae 9
3t Wk= o] 2] -84 gume] cholesterol A3}

Table 2. Content of oat gum and B-glucan from rolled

oat(%)"
Gum B-Glucan
5.15%0.63 29.48+£1.53

YAll the values are means for 3 replicates * standard de—
viation.

2Ha-& she 8 A A o® el QUek2-57-9).
£ A9 A3 B-glucan®] o] & A+ 2H(B0%
o]2h) B} 2 fFelglEr B Ao e

2.9 &astely] 94t - st X9} pHE A}
£-31917] wEolr] B AP AME gum FEA] 59}
pHE FolAvt #2-& AN oat bran> 25 B-
gluicang FE3chd 1 F=FL Z7HAE Aoz 4zt

et

F&5 oat gume| cholesterol F&ts

Fig. 13} 20| A vheld uhe} zho] B3 54 A=
-2 cholesterol®] 4] 44 3} cat gum} cholesterol
o Age ul$ A8t WasA BedFm gl $
4 Fig. 19] A7 W o= 14 /N A F 6041747k
=] f2] cholesterol-2- F41=] o] = U] 3-9] cholesterol
ok A 4dtgd 2w § cholesterold 2l choles-
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Fig. 1. Changes of cholesterol content in the pure ch—
olesterol and cholesterol +oat gum mixture sol-
ution inside the dialysis cell.
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Fig. 2. Changes of cholesterol content in the pure ch-
olesterol and cholesterol +oat gum mixture sol-
ution outside the dialysis cell.



783

terol 7}4 4 £+ oAb 2 oat gum +cholesterol &3
Auct YA §olsha w2 A Y=ok A%
32 9] cholesterol 5% ZFAE 10X 71 7bA] W& S22
A= 7} 1041 73F o] % 604 2H7hA] = A A 3] A8
o] Abedeko] cholesterol &#o] 104 7F o] Wjol| o] o]
AL oF 4 9ldth g Z cholesterol 3 A& gumell
&2 5] = cholesterol®} % (oat gum +cholesterol &3
Aol BA wA)2 4= cholesterol K<} A7k £4 =}
A3} vl wste] B o B4 AP A] F 104 7hubel] 25%]
2t o 504 2k o] F 604 77 A] = <oF 12%] o] 2
g oH(Fig. 1).

Fig. 2014 522 ¥+9] cholesterol ¥=+ 2 W4

= W2 Zrbstd o 2w S 104172 |
oA 43 o] FH o2 H EH—“f'——‘?—-J cholesterol?] °]
F(FA)e] 10A17E gbefl o] Fo] & oAl #lF 4= 3l
At = F Ao 24wk g9 cholesterol FHAE-&
47 vke] cholesterol 74 2he] 2] F3 712] od X
3t QA F e FAd Y29 cholesterol ¥
3} 28 2913k cholesterol %9 A 2] A=l gl
o} (Fig. 1, 2) & A3 )4 cholesterole] 432 vl-$- &
FdAod =t n Azt

O oF
p=a =

pH 1052} 55°Coll A} rolled cat2 58] &% 584
gum A E7} chill A o] ¢ o] A3 glHa 1 S
515%% 2" 71 F B-glucan®] ek oF 30%E A4
sl AB] 9] gumE 10417 o)l A7 2 & cho-
lesterol g &2tele 2l o= ety 1 oF2 ) 25
%ol &s}odct.
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