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Abstract

oM D-glucose and 2M D-glucose with 0.4M citric acid were heated at 100°C
for 12, 24, 48hours.

The color intensity of these browning reaction products and the fractionated
materials by Sephadex G-15 were measured as absorbance at 490nm with a
spectrophotometer.

The control (soybean oil) and the soybean oil substrates containing equal
amounts of ethanol extracts taken from each fraction group were stored at 40.0
+1.0°C in an incubator for 30 days Antioxidant activities of browning reaction
products determined by peroxide value and TBA value the soybean oil.

The results were as follows.

1. According to increase heating time and to add citric acid, color intensity
was increased. Color intensity of Fraction I (fraction 10~18 high molecular
weight) was higher than other fraction group, especially Fraction I of sample
F (glucose with citric acid, heated at 100°C for 48hours) was the highiest.

9. All of the fractionated material was showed antioxidannt effect but Fraction
I (high molecular weight) was more oxidized than the control Fraction V,V
(fraction 28~45; low molecular weight) was showed the highiest antioxidant

effect.
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1. AExE

B Ao A= D-glucose (Sigma Chemical Co.,
TFirst Grade, U.S.A.), Citric acid(Junsei Chemical
Co., First Grade, Japan) Sephadex G-15 (Sigma
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Table 1, Some properties of the commercial edible
soybean oil used as substrte.

Peroxide value® 0.52+0.04

Thiobarbituric acid value® 0.58-4-0.01

1) A.0.C.S official method expressed as milie-
quivalent peroxide/kg. oil.
2) Method described by Sidwell et al.

Table 2. Sample names and their preparation

Sample
Preparation Methods
names

A 2M D-glucose was heated at 100°C for
12hours

B 2M D-glucose was heated at 100°C for
24hours

C 2M D-glucose was heated at 100° for
48hors.

D 2M D-glucose+0.4M citric acid was
heated at 100°C for 12hours.

E 2M D-glucose+0.4M citric acid was

heated at 100°C for 24hours.

2M D-glucse+0.4M citric acid for
48hours.

2M9¢] D-glucose 500ml & reflux condenser 7} 2
25 500ml erlenmeyer flaskwlo] @1 6, 12, 24, 36, 48
Azk shdstm, fr14E AR A 2Me D-
glucose 250mls} 0.4M citric acid 250mE EF3+e
FAE YU o2 ShY LAA BARLS S
S A, AR FRHYAES 12,24,484 7
Ad A Aow Table 29} 2& Sampled Q9
rl. =3 YamaguchiE&®¢ ulye] wle} Sephadex
G-15% 2.5x44cmy] columne] FA 33 §F5-& 7ml/
20mino = ke Table 26} 4 olejxl samples& 7
Z+ F A A7) 3 automatic fraction collectorz 457
o] fractiond #she] ol fractiond Husolxl
FAWE 9l Y fraction 63mlE s8] groupe 23}
o 57o 2 Axstn &4 EHH 3l groupte]
Fraction I.I,M,N.VE T334}

2) ke Azt AN FA44 85 Sephadex
G-15¢) 9 & +H IS H2AE F

Age 7= Spectrophotometer(Beckman B-24)
2 490nmPo 4 FHEE stgteh.

3) 7+ EHEY etham)l F2E ZA

5group o2 T35 2w E 26, 3mle] F4 ethanol
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Table 3. Color intensity of browning reaction mixture with -heating time

2M D-glucose

2M D-glucose+0.4M citric acid

Heating time(hrs) 6 12 24

36 48 6 12 24 36 43

Absorbance at 490nm

0.032 0.121 0.228 0.390 0.532 0.024 0.129 0.425 0.551 1.110

1)A Absorcance at 490nm was measured with a Beckman Model 24 spectrophotometer.
2) Browing mixtures were heated at 100°C and samples were taken at intervals of 6.12, 24, 36 and.

48hours.

Table 4. Color intensity of brownong reaction mixtures were fractionated by Sephadex G-15

Sample names
\ A B c D E F
Fraction numbers
I 0.006 0.005 0.005 0.001 0. 002 0.002
I 0.008 0.011 0.019 0. 009 0.014 0.022
I 0.004 0.006 0.010 0. 004 0. 006 0.010
i 0.004 0.005 0. 006 0.003 0. 008 0.008
\Y 0.002 0.005 0.005 0.002 0.005 0.006

10mle} #4 Na,80,% slete] 150k o 33 3k
B4 71 3 o 33 F o Y & rotary vacuum evapora-
tor(Biichi, Ch-9230 Flawil/Schweiz 850830)-% A1-&

3ol 4541.0°Cel 4 10mlz} =25 34t - 55430

4) ¥4 ethanol & 343 £49E4 5+ 7134
g F4E e 43 FEAZY AR

AF4 A 2108 T FASES FHAYE
%4 ethanol33% 10mld¢ Hdstd Edaz &
£ A B4 ethanol & 4 - 2 A3 29 control
o o 54 210g¢] 54 ethanol 10mlE 4z FULE
pyoe 3. AAAA FIF =4 petridish
(A7 :8.9140.0cm, o] :11,7+0.0cm)e] ¥ 40.0
+1.0°CY gFerle A 3047 AFetaA 549 oz
S48Ests TBAZE SAREHE FHsg0 =
T 499 HAEECHsT 20meq/kg.oile] F #H7LxE
fEA e s AEsgch olw] A3-Esl(peroxide
value, POV): A.0.C.S.ZAYDoz 23sx,
TBA7}(Thiobarbituric acid value) Sidwell2»&
9] u}d o] wlz} Spectrophototometer (Beckman B-24)
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citric acid& A 7}8tod 100°Col A 6, 12, 24, 36, 4841 7~
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groupg Spectrophotometerz 490nmel A FHP X E-
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Table 3¢ 4] AJA gk vl9} o] glucose & wFo &
Adads e 6A7k AFAldA FFHEsL 0.032
citric acid & #H71g Aol &= 0.02424 citric acid.
E AN Aol ARAAE & b 4§47
AolA 4 F glucosert 59 A 12,4842 7124 F-
BTy 0.121,0.523, citric acids} Hsd A4E
0,129, 1,11002 = A7 =7t o =A S5 4.
=g Sample A~F ¢} #4477 5% =% Fraction]
7V Z7 0.008, 0. 011, 0. 019, 0. 009, 0. 014, 0. 0222 *}&-
fraction group 2.t} 1.5~24 A= E¢eh. 2 Fol
A% citric acid 7} #7453 719 A zke] 7] Sample-
FrF 0.0228 713 & 2453 Jerl e, o] sbz-
o] $HEEY AT ZEAHY Fraction [} 3
290w zE=}gkql Fraction I, V, VE A& s}
2 AZF 57t Fgte.

2. 24 ethanol 2 F&t BEHEQ T8 7/&of
it gHatstg Tt
HArEEvtel TBA -2 533 3413155 Fig. L
3} Table 5,604 R nfel 2] Sample A~F o)
A Fraction [, I,NV,V EF control Bx} 2 3aL-
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Fig. 1. Variations of peroxide value, with storage time, of the seybean oil substrates containing ethanol
extracts taken from the fractionated materials of Sample A, B, C, D, E, F(storage temp. 40+

1.0°C)
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Table 5, Variations of TBA value with storage time, of the soybean oil substrates containing ethanol
extracts taken from the fractionated materials of sample A,B,C

Rancidity TBA Value® (absorbance at 530nm)
Storage days
Samples 0 5 10 15 20 25 30

Control 0.58 0.96 1.51 2.44 3.80 5.76 7.21

-£0.01 +0.02 -0.01 -+-0.34 4+0.21 =+0.04 =4-0.06

A Frac. I 0.58 1.17 1.83 3.23 4,30 6.98 8.92

+0.01 -+0. 01 +0.03 +0.16 =+0.01 =+0.02 =+0.02

Frac. [ 0.58 1.03 1.52 2.07 2.62 5.70 7.00

40.01 -+0.09 +0.01 +0.03 =+0.72 =+0. 06 —+0. 06

Frac. 1M 0.58 0.99 1.78 2.75 3.68 6.07 7.97

+0.01 +0.06 +0.01 =+0.01 -+0.02 =0.30 +0.04

Frac. | 0.58 0.83 1.14 1.57 3.26 3.48 5.21

-+0.01 +0.10 +0.01 =+0.01 =+0.02 =+0.05 +0.05

Frac. V 0.58 0.82 1.24 1.71 3.26 3.7 5.73

=+0.01 =+0.01 +0.02 =+0.01 -+0.04 +0.06 =0.04

B Frac. 1 0.58 1.15 1.89 2.94 1.24 6.93 8.32

—+0.01 =+0.02 =+0.02 +4-0.02 =-0. 00 +0.04 -+0.03

Frac. 1 0.58 0.91 1.53 1.93 3.34 5. 67 6.99

+0.01 +0.01 +0.06 +0.06 -+0. 02 +0.02 =+0.02

Frac. T 0.58 0.71 1.70 2.45 3.37 5.79 7.13

+0.01 +0.01 +0.02 +0.02 4-0.02 =+0.14 =+0.01

Frac. ¥ 0.58 0.71 1.31 1.49 2.69 3.34 4.93

.0.01 =+0.00 +0.33 -+0.01 +0.01 =+0.01 =0.01

Frac. V 0.58 0.77 .25 1.52 2.94 3.56 5.13

-+0.01 +0.01 +0.05 -+0.02 =+0.01 =0.02 =4:0.02

C Frac. | 0.58 1.19 1.21 1.97 3.37 4.15 6.11

=+0.01 =0.01 +0.01 =+0.01 =+0.02 =4-0.04 =+0.03

Frac. I 0.58 0.95 1.23 1.78 3.22 3.73 5.80

=+0.01 =0.00 +0.01 =£0.00 =40.08 =+0. 00 =+0.01

Frac. 1T 0.58 0.84 1.09 1.52 2.30 3.83 6. 00

=+0.01 +0.01 +0.01 =+0.01 +0.02 40.04 --0.03

Frac. I 0.58 0.72 1.15 1.82 2.37 3.30 4,26

+0.01 ~+0.00 +0.01 -+0.01 =+0.02 -+0.03 +0.02

Frac. V 0.58 0.73 1.09 1.52 2.64 3.3 4,82

+0.01 +0.03 +0.06 =+0.03 =+0.01 =+0.02 +0.01

TBA values were determined by the method described by Sidwell et. al.

Fas+E pelm Sample D¢ 309 A Ao} FALFE
7F7F 107.842 control ¢] 112,761t} <7k ¥& A}
e 34" AL Astzw Fraction [
Sample A,B,C.EF o)A 238 Absirt o] 235 g
t}. Sample B A9 sshEslsb 3098 =34l
129.54 8 control @] 112.763 7}& & o] & el
2, Table 8 9 f571Zto2 wasled 2% Sample
A ¢] Fraction Te] 316 controle] 3842 682 zko] i}
I FEZZe] wE AR Jebygrl ok Hwzy

o A} £ E a3y e] control B} & Al

%% el Yamaguchi ¢} Fujimaki$] n 39} o2
ek, = Sample A~Fo)4 25 39§70 A
Fraction Vo Vel 4 #43tastzk & A2® vt
wtel, 7 Sample % glucose o] citric acid & 7t
e 2447 Fldste & Sample Do) A 1 &30}
4 & Ao Be Fraction F¢ 302 A#Ad] 5
4827} 36,392 control & 112.763F & o1&
b oh, = citric acid 7} 7P A -2 sample 51§
A e 48417 7198l & sample Cr} Fraction
Vil Al 54,9602 £ 43 asE ndrl. oz
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‘Table 6. Variations of TBA values, with storage time, of the soybean oil substrates eontaining ethanol
extracts taken from the fractionated materials of sample D,E,F

Rancidity TBA Value® (absorbance at 530nm)
Storage day
Samples 0 5 10 15 20 25 30

Control 0.58 0.96 1.51 2.44 3.80 .76 7.21

+0.01  4-0.02 +0.01 +0.34 +0.21 +0.04 -+0.03

D  Frac. I 0.58 0.75 1.13 2.09 3.29 5.78 6.84

+0.01 =0 +0.09 +0.02 +0.01 +0.03 +0.02

Frac. 1 0.58 0.95 1.23 1.80 3.31 3.41 5.31

4+0.01  70.01 +0.02 +0.01 +0.03 -+0.01 +0.02

Frac. I 0.58 0.90 1.17 1.51 2.99 4.62 5.94

+0.01  0.01 +0.01 "0.01 +0.02 +1.25 =+0.03

Frac. ¥ 0.58 0.83 1.17 1.81 2.14 3.30 4.30

40.01  =0.01 4-0.14 +0. 01 +0. 04 -0. 02 +0. 04

Frac. V 0.58 0.85 1.23 1.88 2.11 3.31 4,51

+0.01  =0.00 +0.01 +0.05 +0.03 -+0. 01 =+0.01

E Frac. 1 0.58 0.96 1.15 2.11 3.36 5.18 7.21

+0.01  =:0.00 +0.02 +0.01 -+0. 01 +0. 02 +0.02

Frac. I 0.58 0. 66 1.22 1.94 2.56 3.48 6.51

+0.01  +0.00 =+0. 01 +0. 41 =+0. 03 +0.15 +0. 02

Frac. TI 0.58 1.14 1.20 1.85 2.53 3.33 5.84

+0.01 +0.01 +0.02 -+0.03 =+0.06 =0.02 =+0.01

Frac. I 0.58 0.64 1.18 1.82 1.93 3.00 4,11

+0.01  -0.02 +0. 04 +0.01 +0.02 =+0.00 +0.03

Frac., V 0.58 0.65 1.24 1.82 1.92 3.24 4.24

+0.01  =0.01 +0.01 +0.02 +0. 02 +0.23 +0.21

F Frac. [ 0.58 1.02 1.62 3.44 4.28 6.03 7.94

+0.01  +0.01 ~0.08 +0.13 -+0.03 =+0.10 +0.12

Frac. I 0.58 0.78 1.09 2.82 2.19 3.26 5.11

+0.01  £0.07 +0.01 +0.99 +0.00 —+0.03 +0.04

Frac. I 0.58 0.74 1.20 1.92 3.03 3.38 5.86

+0.01  =40.01 +0.01 +0.01 40.01 +0.02 40.01

Frac. ¥ 0.58 0.69 1.08 1.54 2.21 3.12 4,09

+0.01  =40.01 +0.01 =+0. 00 +0.02 +0ro4 +0.05

Frac. V 0.58 1.23 1.18 1.63 2.39 3.34 4,28

+0.01  =0.60 0. 02 ~+0.01 0. 00 +0.03 +0.02

TBA values weer determined described by Sidwell et al.

“Table 7. The indution periods of control and substrates containing ethanol extracts taken from the
fractionated materials of sample A,B,C,D,E,F

Fraction numbers Samples Control A B C b E F
I — 316 326 338 406 389 326
I 389 397 420 421 500 318
i 355 370 497 455 500 443
v 437 482 490 514 557 460
v 409 433 492 515 547 446

1) Induction periods were taken arbitrary as the time in hour required for a substrate to reach a
peroxide value of 20meg/kg. oil.
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