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Abstract

To develop the healthy/functional food ingredients of soluble B-giucan extracted from oat bran concen-
trate (OBC), the glucose dialysis retardation index (GDRI, %) and the effect on the blood glucose con-
centration of diabetic rats were investigated. The GDRI value of glucose dialysis after 4 hours was the
highest in the B-glucan No.14 (temp. 50°C, ethanol 10% and pH 5) and the GDRI in the B-glucan No.3
(temp. 55°C, ethanol 15% and pH 6) was relatively higher than the one in the other samples (p<0.05).
After 2 weeks diabetic rats were fed f3-glucan No.3 and B-glucan No.l4, their body weights increased
17 g and 19g, respectively. The changes of their body weights(17g and 19g) were much higher than that
of diabetic control(7 g) but were not significant statistically. The blood glucose concentrations of B-glu-
can No.3 and B-glucan No.14 were 237.8 mg/dL. and 266.8 mg/dL, respectively, and these values
decreased into 42% and 35%, compared with diabetic control (412.3 mg/dL) (p<0.001). The triglyceride
concentrations of B-glucan No.3 and B-glucan No.14 were 71.59 mg/dL and 78.66 mg/dL, respectively,
and these values decreased into 32% and 25%, compared with diabetic control (105.33 mg/dL). The
experimental groups of f3-glucan No.3 and -glucan No.14 did not significantly influence the total cho-
lesterol and HDL, and LDL-cholesterol. The weights of the liver and the spleen of diabetic groups
decreased significantly (p<0.01~0.001), compared to the normal control group. These results suggested
that soluble B-glucans in oat bran have potentiality as a healthy/functional food ingredient for diabetics.
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AFEE A7 HAbran) YEE F)EFOZHE
OBC(Oat Bran Concentrate, Avena Ltd. Finland)Z
ol ARSI AE BAZFE T84 B-
glucan®] & Z7AE& AREF 5, 2003; F &,
2004)sF 7o) A 784 p-glucanFE ZUFNA
7P Fagt 37E4] 821 FE LX), AdEEE
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glucose T FS HFaon], obee TEFFH A
DA oflel oz A,
Glucose dialysis retardation index(GDRI, %)
= [l-(mg glucose dialyzed in sample/mg glucose
dialyzed in control )]x100
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5-65% 2] S.D. (Sprague-Dawley)Al €
YAt |A22 R E TYstd, 25 23+2°C,
50£10%, &7184 128)/h, 2HF7] 12
0~19:00), 2% 150~300 lux® AFSA87
FHA 15 o] YRR A SARESH
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A B-glucanr|F& MTEFELE 55C, &
SFE 15%, pH 6) & 141FFE2T 50°C, g
2F5% 10%, pH 58 At ®EA ol B-
glucan 3% B 144 EUANEE 27 5%¥ H7te}
o ZASATE o, Aol F Y calorie
balancey& %Fo] F7] fsted H7bEE= B-glucan
A g 3HEY e G, ARE, 99E ¥ A
Aghas EF2o]el AIN-769] com starch, fiber,
casein @ com oil oA Z}Z} o|F S TSt
AR oH, ZAE 2ol 4Co] A2HdA W
ARty Ao ANt Ag 2ol FF
2 obdat A 23]o] AA AGAITel 2ol F
AE FA8t AFHAES I3

Table 1. Composition of experimental diets (%)

Diabetic
Ingredients Di I;omal & | B-glucan  PB-glucan
1abetic contro No.3 No. 14

Sucrose 50.0 50.0 50.0
Corn starch 15.0 13.5 13.0
Fiber 5.0 35 3.8
Casein 20.0 18.6 18.7
Corn oil 5.0 4.4 4.5
DI-Methionine 0.3 0.3 0.3
Choline bitatatrate 02 0.2 02
Mineral mix" 35 35 35
Vitamin mix" 1.0 1.0 1.0
B-glucan No.3? 0 5

B-glucan No.14? 0 0 5

YAIN(American Institute of Nutrition)-76

IFreeze dried powder extracted at 55°C, 15% ethanol
concenration and pH 6.

Freeze dried powder extracted at 50°C, 10% ethanol
concenration and pH S.
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257 APARgo] BuE AFEHAE 12417 B¢
A7l F "AACIE A ethyl etherZ vl A
7 BRE AN o, AFe2NE FAPIRE A
& AFsta, oF N7 7HE WaFel W F,

HEE7E o83t 2,500rpmol A 1587 4
Helate AsdozRy ¥HS Rt 8%

o] EF3F2 glucose & lactate analyzer(YSI
2300, USA)E FAsdod, FHAYLTEE
triglyceride kit(CHHAohE AMEste] a8 =
AL, AR 0.02miet 4L 3miE TFstS
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o e FAALTLE (mgdL)S Attt &
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AT 02mIE EFsl] ALolA 1087 WX
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A4, i%aﬂ*a]%, % HDL EH&HE =
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LDLEH 28 E(mg/dL)=[% FelBHE-(FAZE/S
+ HDLZE# 2H &)

A &4
2 H¥gozHE A2 AFE+ SAS(Statistical
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T3 FHXAXFGDRNYE 7+ A, dlZ27o
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7, 8,9, 15 A|EX GDRIZ} 60% o]Ato & vlw

H 5L e Byt 247 3] GDRIYAME 14
H FFo] 649%2 7P B2 #E BYoH, 3,9
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Table 2. Retarding effect of oat B-glucans on the dialysis membrane transport of glucose

Dialysis for 1hr

Dialysis for 2hr

Dialysis for 4hr

Sz;\lrr:)p le Glucose in  dialyzate ~ GDRI Glucose in dialyzate GDRI Glucose in dialyzate  GDRI
(%) (mg) (%) (mg) (%) (%) (mg) (%) (%)
Control ~ 23.2+0.9™D 46.4Y 0 27.1+0.3 542 0 34.7+0.3% 69.4 0
] 124412 24.8 46.6 14.940.4F 29.8 45.0 19.640.3° 392 43.5
2 8.4%1.1° 16.8 63.8 10.9+0.2° 21.8 59.8 17.4%1.1° 34.4 499
3 9.5+1.0° 19.0 59.1 10.740.5% 214 60.5 16.340.5" 32.6 53.0
4 10.6%0.88 21.2 543 16.5+0.4° 33.0 39.1 27.0£0.4 54.0 22
5 13.7+1.5% 27.4 40.9 16.7+1.1% 33.4 384 21.6+0.7" 432 37.8
6 13.0£1.2 26.0 44.0 16.3+0.9¢ 32.6 39.9 21.310.4¢ 426 38.6
7 9.1£0.3% 18.2 60.8 12.4+0.2¢4 24.8 54.2 19.441.4° 38.8 44.1
8 9.0+0.4¢ 18.0 612 11.140.7% 22.2 59.0 17.140.7° 342 50.7
9 8.0+0.5° 16.0 65.5 10.740.5° 21.4 60.5 18.040.1¢ 36.0 48.1
10 14.6x1.3' 29.2 37.1 17.7+1.18 35.4 34.7 25.1+0.3! 50.2 27.7
11 9.3+0.7% 18.6 59.9 11.4+1.1° 22.8 579 17.240.5° 34.4 50.4
12 11.240.2" 224 51.7 13.8+0.4° 27.6 49.1 20.140.6 40.2 42.1
13 10.0+0.3f 20.0 56.9 14.8+0.3 29.6 454 18.240.7¢ 36.4 476
14 7.1£0.2° 142 69.4 9.520.7 19.0 64.9 14.5+0.3° 29.0 58.2
15 9.240.8% 18.4 60.3 12.740.2¢ 25.4 53.1 20.5+0.7° 41.0 40.9
16 9.3+0.3% 18.6 59.9 12.740.2¢ 252 53.1 20.2+0.2° 40.4 41.8

1) Values are meantS.D. of 3 replicate trials
2) % ratio of glucose in dialyzate out of total glucose added
3) Glucose dialysis retardation index

Means with different superscript letters in the same column are significantly different at p<0.05
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A9 E5S AES A3, 247 FAF9 GDRIF
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o2 dY HF 206 AEE HFANIL, Uz
=3 A7) B-glucan 3 2 1472 P
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2 U3 g FME AZtEAT E
glucan 3AT 2 14HT7He] 2ol dF ke zk
g B 247 g0 & F9A o)z} 015’19—‘34
Zrds F9AQ Aol Yl

As tﬂi}«l A%, FadEte 27] 160.7 gl
M 25 F 1673 g0 &2 oF 7go] 7 eaL, A
B-glucan 3Ww % 148FS 242 17 g 3 19 go]
bt Bzt Hls) AFF7HEFo] %o
U foAde g dnbdo g e A
o do = AulAtel EHPA WMl wfFo] Ao
ashke Zom d#A de=dl, HeF o)(1995)=
TS 34 494 streptozotocin(STZ)E F+A}
st GRe A A3 AFo] EAE) g
SiAeS B v glen, oleh HH1997)= 457
ARES STZE FARIAEY AFo] 343 7as)
RO stAth B A 28 FRHe vk dAe
A Qe guar gumd 22 HAA Aol df

F

NE

= B8R AFzHd Ego] He ez B
AET SltkJenkins et al., 1977a). 2t 2 A
Ao e FaF7t B4 ASS7HEHT9 g) o

iir

A X BAARE o FIksle] 7120 A
LET= Aold AHE B, ole =9 #
2 A7), STZe 94?5} A B3R E, S 2
¥ 2, AFl4o] HRERe) A Fo
29 6‘}04 WEM” AR A7hEE, QO ol
el

3 F7HERl ATHE Had o= Azt

&= glucose =

HAEF ) +%AI @3%‘—94 Ing $E5 4%
AZ= Table 49} 7ok

Aol 13 & AY P-glucan 3AT L 14HTE

& 717} 3868 mg/dl ¥ 3283 mg/dlo R PurhET

Table 3. Diet intake and body weight gains of rats fed experimental diets for 2 weeks

Groups Diet intake Body weight(g)
(g/day) Final Gain
Normal control 20.610.932 208.0+4.99° 287.0+13.55° 79+9.49°
Diabetic control 25.7+1.36% 160.7£10.88° 167.3+£20.98° 7.0£14.91°
B-glucan No.3 26.0+1.57° 167.349.25° 184.5424.01% 17.0+28.78°
f3-glucan No.14 24.7+1.19° 169.0+5.76° 188.4+17.69° 19.0+20.29°

"Values are mean=SE in each group(n=6~10).

Means with the same letter in the same column are not significantly different(p<0.001).
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Table 4. Effects of oat B-glucan on serum glucose level of
diabetic rats fed experimental diets for 2 weeks
Glucose(mg/dL)
0 7days 14days
Normal control 110.8+8.12"% 103.4+1229° 96.249.74°
Diabetic control 354.3132.36° 461.7133.02* 412.3+20.99*
B-glucan No.3  339.4+15.91° 386.8+111.14" 237.8£100.15°
B-glucan No.14 348.3+40.42° 328.3+51.60° 266.8461.33°
YValues are mean£SE in each group(n=6~10).

IMeans with the same letter in the same column are not
significantly different(p<0.001).

Groups

9] 461.7 mg/diell Bla] 27 16% H 29%F == 8
Fake] At th(p<0.001). T A¥ 2% g9
2 B-glucan 3¥-o] 237.8mgdl, 144 2
266.8 mg/dIC.E Fix EHZ:rL(4123mg/dl)°ﬂ Hjg] 7t
Zb 42%% 32%9] w& 9slET S Eth 4
3 1FAo)E B-glucan 14H 7o) 3T e o
Fago] FHoy 23aE B-glucan 3WFo] 14
Wl HjE] ¥z Pi;if_bOI EU4tE o] 2 Ao
= HEeAM Bk upel o] A B-glucantE
ol @'%5101 A B-glucan®] &= 5, o8 714
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w3 27 B¢ B Aee 899
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k900 B-glucan 3HT 2 14HFE ZHz} 2mfg
A APk T

7l B-glucanzt 22 784 Holdfe A% A
Tt T2 A PR AXe] Ho] x| §
TE AAANA ¥ (hyperglycemia)S A 514,
P2 Aqrdl WS A= a3} 9J=dl, Braaten
51991y 84 oat gum YA FS Alglo] A1
& 739 23 208004 60574 R insulin:
H7E oizge] wis) fejdes 7AFs B
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101)\409} 710 7]&4/\4 TRy
FrFe] dFetasol dostL e Ao A

wEbA olgel Af2RE ] B-glucand

@
Ao Bee foldoz gaAdte g
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SHX|E, & Z2HIE, HDL 3 LDL-Z|2HIE

FAFo FREN de FXE € F2HE
TFS ST A= Table 59 Z2th

vk A7 Jde Aoz d¥d FAXA
(triglyceride) = T2l B-glucan 3HTE 2 14H
0] 71z} 71.59 mg/diet 78.66 mg/dlE FmtlFEa:
9] 105.33 mg/diell B8 32%9F 25% HE F2l(p<
0.00)3HA 7HAstich. g, & SHZHE v
FE)ZE(79.13 mg/d)# B-glucan 3 F(75.28 mg/
dl) 2 B-glucan 14H(77.89 mg/dl) BF H|=E
A9 #e Heon, 5 HDL-Z#2HE % LDL-
FY2HE TR ZFeE A¥F BT v g

pri= '

Oat bran® FFLHE Ao dsides B

2 AT AEo] €EA U=, Maier 52000y
oat bran®] @43} o449 d5 HDL-EZF#=HE 7
Age] thsl] B389, Newman $(1992)% oat
bran®] Weolzl9} #o] F LDL-F#LEES A
A7 EAH7F AS5E 2g v Utk webA
oldfe FTHY HAZ AFsES AUy
o ujz}h —r%/‘gj B-glucan®] FF FeHE9
TE AsIE &3 Aot e Hew A
= ATt

olFe] AFHEFE A 484 B-glucan 3W
2 149 NS BuFe 5 AFdArte] A

L off ofn >

Table 5. Effects of oat 3-glucan on serum lipid composition diabetic rats fed experimental diets for 2 weeks

Total-cholesterol (mg/dL)

HDL-cholesterol (mg/dL) LDL-cholesterol (mg/dL)

Group Triglyceride (mg/dL)
Normal control 73.28+2.84%2
Diabetic control 105.33+5.50°
B-glucan No.3 71.59425.56"
B-glucan No.14 78.66+14.68°

77.6813.89™
79.1311.14
75.28%£9.54
77.89£6.59

44.10£3.14™ 18.9245.37™
37.40+2.01 20.671£2.53
40.65£8.85 20.3148.23
41.00%6.17 21.16x7.50

YValues are meanSE in each group(n=6~10)

PMeans with the same letter in the same low are not significantly different(p<0.001).

NS represents not significantly different(p<0.001) among groups.

INot significant at P<0.001
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Table 6. Weight of liver and pancreas of rats fed
experimental diets for 2 weeks

Groups Liver" Spleen”
Normal control 10.66+1.64°" 0.76+0.07*
Diabetic control 8.86+0.61° 0.33+0.09°
B-glucan No.3 8.36+1.01° 0.39+0.14°
B-glucan No.14 9.03+1.07° 0.43+0.11°

"Means with the same letter in the same column are not
significantly different(p<0.01).

YMeans with the same letter in the same column are not
significantly different(p<0.001).

Values are meantSE in each group(n=6~10).

7 A7 dofok & Ao E wdHIYTh $H, H]
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A ZAOBO)E F¥ FZ3 484 B-glucan
A%, 715748 AFLAR JEslr] 3l 5%
MR AAFGDRI, %) 2 FaFe] o] mA=
S AR 4A17F FA %2 GDRIE B-
glucan 14HAFZ 2% 50°C, A% 10%, pH
5] 7 E}IL(p<0.05), 3HGEESLE 55°C, e
SE% 15%, pH 6) AlEE B4 & 7S By
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Aol ZA2E BAthp<0.001). FAAASEE p-
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Fig. 1. Photograph of livers of rats fed experimental diets for 2 weeks.
A: group of normal control, B: group of diabetic control, C: group of B-glucan No. 3, D: group of B-glucan No. 14
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Fig. 2. Photograph of spleens of rats fed experimental diets for 2weeks
A: group of normal control, B: group of diabetic control, C: group of diabetic B-glucan No. 3, D: group of diabetic B-glucan

No. 14
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