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Abstract

To develop the health and functional food material from oats, this study was conducted to determine the biological
activities(antibacterial, antioxidative and antitumor effects) of oat bran’s soluble B-glucans obtained from oat bran
concentrate(OBC) by central composite experimental design. The antibacterial effect of oat’s £-glucans in the concentration of
250, 500ug/disc was not detected by paper disc method, and no antioxidative effect of them in the concentration of 5% by
electron donating ability. The growth inhibition on tumor cell lines of oat’s soluble B-glucans was significantly higher in the
experimental fraction of No. 7(temperature 45T, ethanol 15%, pH 6) than the other fractions(p<0.05). The maximal values of
growth inhibitions on AGS, Hep3B and A549 cell lines in the cancentration of 1mg/ml are 59%, 58% and 54% respectively.
In addition, the inhibition effect on three tumor cell lines of No. 1(temperature 55T, ethanol 5%, pH 6) was relatively high.
From the results of response surface methodology, as the values of independent variables changed, they influenced the growth
inhibition effect on this cell lines. With this our work, further research is required to clarify antitumor effects.
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(Listeria monocytogenes ATCC 19111, Bacillus subtilis KCCM
11204, Sthaphylococcus aureus KCCM  32395) 3} gram
negative bacteria 3F(Salmonella typhimurium ATCC 14028,
Escherichia coli O157:H7932, Proteus mirabilis KCCM 11327)
g 77 AHga gk
Oat bran(50g)+EtOH(600mL.)
Extraction(1hr)
Centrifugation (10min, 12,000rpm)
Supernatant
Adding with 95% EtOH(1:1.5)
Stirring
Cooling(overnight)
Precipitant
Washing(95% EtOH, twice)
Freeze drying

Soluble S -glucans
Fig. 1. Extraction procedure of oat bran’s soluble A-glucans,

Table 1. Values of independent variables and treatment
conditions by central composite design

. Level
Variables 2 1 0 1 ©
Extraction temperature, C(X1) 40 45 50 55 60

Ethanol concentration, %(X2) 0 5 10 15 20

pH(X3) 5 6 7 8 9
No Code variables Real variables
X1 X2 X3 X1 X2 X3
1 +1 -1 -1 55 5 6
2 +1 -1 +1 55 5 8
3 +1 +1 -1 55 15 6
4 +1 +1 +1 55 15 8
5 -1 -1 -1 45 5 6
6 -1 -1 +1 45 5 8
7 -1 +1 -1 45 15 6
8 -1 +1 +1 45 15 8
9 -2 0 0 40 10 7
10 +2 0 0 60 10 7
11 0 +2 0 50 20 7
12 0 2 0 50 0 7
13 0 0 +2 50 10 9
14 0 0 2 50 10 5
15 0 0 0 50 10 7
16 0 0 0 50 10 7
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Fig. 2. Antibacterial activities of oat soluble B-glucan
fraction(No. 1) on the test microorganisms.

A: 250pg, B: 500ug, C: dw., D: penicillin(10U), E: Streptomycin(300yg)

Table 2. Electron donating ability of oat soluble B-glucans

Electron donating ability(%)

Samples 5 ngint -
1 9.5+0.6”
2 0
3 0
4 3.6+03
5 10.740.8
6 9.5:1.1
7 83+1.2
8 95402
9 10.740.5
10 10.7403
11 9.540.8
12 10.7+1.1
13 11.9209
14 10.7+1.4
15 11.920.2
16 119402
Vitamin C 95.20.3
Vitamin E 98.8+0.3
BHT" | 9524038

"Butylated hydroxytoluene
JAll values are mean=S.D.
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Table 3. Inhibitory effects of oat soluble A -glucans on the
different tumor cell lines

AGS Hep3B A5
No  (msiric corcinoms) (tepatocelular carcinorma) (g carcitong)
025ngnf OSugfn! [Onglad 025ngfnl OSmgn! [Ong'nl 025ngfnd OSugnd [Ongnt
B BHL G107 H20° B0P 46208 U UHE Q17

1
2104 15R0F P - - pHg . - 1510
3y Y

4

6 15204 n=08 Y - -l - l6t0r
1 %06 49H04 HELE AT HF KL S 0T S8
9

0 B706 303" 46108 15206" 211 . - 15
I B 2707 BH07 KRS 6507 BHF U0 DL 35204
003 7x07F ¥ B4 %5145 5108 208
B %07 404 810 #3507 20403 27206 %£08

DAll values are mean+S.D., and means in a column sharing a same
letter are not significantly diffferent(p<0.05).
Values are less than 10 percent
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Fig. 3. Response surface for inhibition effects on the AGS
tumor cell line of oat soluble A -glucans(lmg/mé).

The unit level abbreviations are same as Table 1.
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Fig. 4. Response surface for inhibition effects on the Hep3B
tumor cell line of oat soluble B -glucans(1mg/me).

The unit Jevel abbreviations are same as Table 1.
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Fig. 5. Response surface for inhibition effects on the AS49
tumor cell line of oat soluble B -glucans(mg/m¢).

The unit level abbreviations are same as Table 1.
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E3 BAE2(ANOVA, Analysis of variance)?] Z3}+= Table
591 2t =EAXMG Zo] dFFaATe AFPeum of
s} 4859 ok Aolst Aon el 8
o fol4o] LA ¥ol 48 HARYL FAHCE &
s ¢ F UMk

Table 4. Regression coefficients for the predicted models on
the response variables

Variables"” AGS? Hep3B AS549
Intercept 9827 1457 10.14”

X1 3.337 048 0.16

X2 229 1.40° 271

X3 096 3.14 -1.58
X1 x X1 435" 144 048
X1 x X2 -10.08 9.88 -10.33
X2 x X2 580" 3177 846~
X1 x X3 0.79° 0.83 0.79
X2 x X3 522 5.18 247
X3 x X3 475" 0.50 3.00°

X1: Temperature('C), X2: Ethanol concentration(%), X3: pH
2)AGS(gastric carcinoma), Hep3B(hepatocellular carcinoma),
AS549(lung carcinoma)

Dk p<0.001, *: p<0.05

Table 5. Analysis of variance for the fit of experimental
data on the predicted models

Sum of squares

Regression DF

AGS” Hep3B A549
Linear 3. 8286 578.1 473.1
Quadratic 3 188187 561.9 43385
Cross product 3 31083 2999.8™ 27237
Total model 9 5818.7 4139.8 753537
Residual 38 82643 5631.6 5627.1

YAGS(gastric carcinomay), Hep3B(hepatocellular carcinoma),
A549(lung carcinoma)
Diwx: p<0,0001, **: p<0.001, *: p<0.05
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