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Abstract

Properties of the antioxidative fraction isolated from browning reaction product (BRP) that were
obtained from 2M L-ascorbic acid (AsA) solution (adjusted to pH 7.0) by heating for 25 hrs at 85C
were investigated. Both of dialyzable and nondialyzable fraction isolated from BRP showed antioxidative
effect. Dialyzable fraction has stronger antioxidative activity than nondialyzable. Dialyzable fraction
was divided into the three fractions (A, B, C) by gel filtration. Among these fractions, the fraction
(A) that had the highest reducing power and lowest browning drgree had lowest antioxidative activity.
The fraction (C) that had lowest reducing power and highest browning degree showed strongest antio-
xidative effect. In the UV-visible spectrum of these fractions, the maximum absorption wavelengths
of fraction A and B were 266.1 and 257.4 nm, respectively, and fraction C showed a weaker absorption
peak at 274.8 nm. Infrared (IR) spectrum results showed that all fractions (A, B, C) had both hydroxy
and carboxylic groups, and fraction B and C had carboxylic ester group.
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Fig. 1. Antioxidative activities of dialyzable and nondia-
lyzable fractions obtained from ascorbic acid solution
browning reaction product
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Fig. 2. Antioxidative activities of various fractions isola-
ted from dialyzable browning reaction product by gel
filteration
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Fig. 3. Reducing power and browning degree of various
fractions isolated from dialyzable browning reaction
product by gel filteration
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Fig. 4. UV-Vis spectra of various fractions isolated from

dialyzable browning reaction product by gel filtera-
tion
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Fig. 5. IR-spectrum of fraction A isolated from dialyza-
ble browning reaction product by gel filteration
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Fig. 7. IR-spectrum of fraction C isolated from dialyza-
ble browning reaction product by gel filteration

9late] R-2jx]l & A B % Coll gk z72] UV-Visible
spectrumS- % 3}o] E*lt& Holt}. ahikslie] 713

okt ¥ Aol glojA] Hul &% peakt 266.1 nmei A

veldon Be #ASE 2574 nmell A el #4tbst

Ho) 7k & ¥ Co Hl §FF peaks FERIA

eh}A] ¢4 274.8 nmell 4] k3 peak & o F3L 3l

%, ks AwEsl AdSE AY &% peakrt

o] Fale A upehuiigla ek gateE S Ad Ef
1

Ct &% peak7} F2lsla] dof ¢ +¥dE B
9}
g xkstAd ¢ vteldlE functional groupS EAMSH] $

sle] 2 A B 2 C9 IR-spectrums Fig. 5~7¢] 1}
ehfigich o} oA & = gl%el A B 2 CEF 25
wavenumber 1,400 % 3,500 cm 'olA 7& F+E o
e} hydroxyl groupe] 413} alcoholF <& M3
g 1,620em™! HZolXE B F5ulE el

carboxylic groupe] &34 o 4 9lch 53] B
=] 1,730,
velfiel B

9 ester 3}3t

T T

L
3 %-2] IR spectrumell A& ohE
1,320 % 1,100 cm ‘oA FEi

232 =CHCOOR® +#24% 742

L

" e
o
r

3
T

&

=
=2



218 EREELEE

95 ek gakstasior vpd vbst l tebd
CE X spectrum®) 7§ ARy z=A &
A edA "k 1,320 ¥ 1,250 cm oA okgt
EAsl= AeB Hol —COOR Fx=419] carboxylic es-
ter SFELo] FAFHAL

Maruyama F®%¢] 4H8}A]4, ofm|deal W g £
shed mlE Zwulo R = KLA};}M o ehye ZAe
IR spectrum hydroxyl groupel] 23+ 7Hgk F5ti7}
2%ty 392 Thumann® Herrmann®X phenol
5}5HE-2) 348} A= hydroxyl groupell 2)&F Aol
sle] B Adel Axg subalsly gk =3 You 5
o] B3l 2J3hd tryptophan} xylose Zub-g-E3 3
gAakatAlg elll= FHo] carboxylic ester 3 car-
boxylic acid 3gtgolely wEsln dew Oleott2}
Mattill®¥-2- carboxylic acid®} carboxylic ester 3}3H&9]
astAS At 1 AYS JAsEA glolA B
Aol 2] Bet CEEo] Fitatazs vehlle s
A Foh

2 %

pH 7.0
7t %
A

=4
ol

5 7
2
)

2 A% 2Me] AsA £o4-8 85C oA 25
FAAA A =2 F %L‘li}ﬁ_ﬂ'% Al
[ Abstede) FA L
=] A].;}Ho]
o] ghabsld st o
1 2] o} 248 gel o 7}3}od
A, B, O)F ZARi%rt 714 51 $h1ge] }ZJ L%"% 5]
©9 arstazzt 7bg =2A el
FHAH =] FEB)L e} A7) 7“‘45‘— P ﬂ‘ﬂ{’r
F 2 Sl #¥Ee A Fa e
7p e HEA)VE FAatstaTAv) 7HY L“’lf)r UV-Vi-
sible spectrumel] 4} Ai!-ﬁril} BE#o 77 2661 9
2574 nmol| 4} #H )& peakE vjely o} CER-2 274,
8 nmell &} 2Fgt peakE yJebgich IR-spectrum A}
A7 A B % C3E 2% hydroxy 2 carboxylic group®]
EAstd . ghatabde] F Bk CEE2
tero]gith

u‘.lo

pAS
R
=

oy

ﬂ

H

;-_E—_r«tmr

2

2.
[=] EV
] =
w5y 3

.

wa ol
°1° @l e R

=

> 12 o mg >
Ty
rE ol

=]

e &

carboxylic es-

ja

Ho

1. John, M.S. and Steven, N.: Effects of storage tempera-
ture and duration on total Vitamin C content of can-
ned single-strength grapefruit juice. J Agric. Food
Chem., 28, 417(1980)

2. Takagi, M., Higashioka, H., Tamura, K. and Morita,
N.: Effects of L-Ascorbic acid on the peroxidation of
linoleic acid in neutral phosphate buffer containing
alcohol. Agric. Biol. Chem., 50(1), 41(1986)

3. Takagi, M., Higahioka, H. and Morita, N.: Effects of
liophillic derivatives of L-ascorbic acid and Dehydro-

A 2549 A 33 (1993)

10.

11

12.

13.

14.

15.

16.

17.

L-ascorbic acid on the peroxidation of linoleic acid
on the peroxidation of Linoleic acid in neutral phos-
phate buffer containing alcohol. J. Nutr. Sci. Vitaminol.,
32, 389(1986)

. Takagi, M., Miyamoto, 1. and Morita, N.: Effects of

active oxygen scavengers on the peroxidation of Lino-
leic acid catalyzed by Dehydro-L-ascorbic acid or Its
degradation products. /. Nutr. Sci. Vitaminol, 34, 141
(1988)

. Velrisek, J., Davidek, J., El-Zeany, B.A., Pokorny, J.

and Janicek, G.: Antioxidant activity of some brown
pigments in L-ascorbic acid solutions. Z. Lebensm. Un-
tev. Forsch., 154, 151(1974)

. El-Zeany, B.A., Pokorny, J., Velrisek, J., Davidek, J.

and Janicek, G.: Antioxidant activity of some brown
pigments in Lipids. Z. Lebensm. Unter. Forsch., 153,
316(1973)

. Yamaguchi, N.: Effects of 3-deoxy-xylosone and its

browning reaction product on the stabilities of fat and
oil. J. Food Sci. & Technol. (Japan), 16, 94(1969)

. Yamaguchi, N. and Fujimaki, M.: Studies on beowning

reaction products from reducing sugars and amino
acids. Part 10. Fractionation of browning reaction pro-
ducts on of antioxidative activities of browning reac-
tion products between D-Xylose and L-amino acids
or amines during storage. J. Food Sci. & Technol. (Ja-
pan), 20, 485(1970)

. Namiki, M., Shigeta, A. and Hayashi, T.: Antioxidant

effect of the reaction mixture of dehydroascorbic acid
with tryptophan. Agric. Biol. Chem. 46, 1207(1982a)
Lingnert, H. and Waller, G.R.: Stability of antioxidants
formed from histidine and glucose by the Maillard
reaction. J. Agric. Food Chem. 31, 27(1983)

You, B.J, Chang, M.H. and Jeong, L.H.: Antioxygenic
effect of browning reaction product obtained from L-
ascorbic acid solution. Korean | Food Sci. Technol.,
23(5), 622(1991)

Yamaguchi, N. and Fujimaki, M.: Studies on browning
reaction products from reducing sugars and amino
acids. Part 12. Changes potassium ferricyanide and
stability of fat. /. Food Sci. & Technol. (Japan), 14,
110(1973)

Evans, C.D., Moser, HA., Cooney, P.M. and Hodge,
J.E.: Amino-hexose-reductones as antioxidants. 1. Ve-
getable oils. J Am. Oil Chem. Soc, 35, 84(1958)
Griffith, T. and Johnson, J.A.: Relation of the browning
reaction to storage stability of sugar cookies. Cereal
Chem., 34, 159(1957)

Yamaguchi, N. and Okada, Y.: Studies on browning
reaction products from reducing sugars and amino
acids. Part 7. Decomposition of fat hydroperoxides by
the browning reaction products. J Food Sci. & Technol.
(Japar), 15, 187(1968)

Kirigaya, N., Kato, H. and Fujimaki, M.: Studies on
antioxidant of nonenzymatic browning reaction produ-
cts. Part 1. Relations of color intensity and reductones
with antioxidant activity of browning reaction produ-
cts. Agric. (Japan), 3, 287(1968)

Kirigaya, N., Kato, H. and Fujimaki, M.: Studies on
antioxidant of nonenzymatic browning reaction produ-



18.

19.

20.

21

Ascorbic acid ZHHE A

cts. Part 2. Antioxidant activity of nondialyzable brow-
ning reaction products. J. Agric. Chem. Soc. (Japan),
43, 484(1969)

Kirigaya, N., Kato, H. and Fujimaki, M.: Studies on
antioxidant of nonenzymatic browning reaction produ-
cts. Part 3. Fractionation of browning reaction solution
between ammonia and D-glucose and antioxidant acti-
vity of resulting fractions. J Agric. Chem. Soc. (Japan),
45, 292(1971)

You, B.J., Lee, KH. and Lee, J.H.: Antioxidant activity
of Amino acid-Xylose browning reaction products. 2.
Isolation of Antioxygenic substances from browning
reaction products by TLC and dialysis. Bull. Korean
Fish. Soc, 19(3), 212(1986)

You, B.]J., Lee, KH. and Lee, ]J.H.: Antioxidant activity
of amino acid-xylose browning reaction products. 3.
Isolation of antioxygenic substance from browning
reaction products by solvent extraction, column chro-
matography and gel filtration. Bull. Korean Fish. Soc.,
20(4), 273(1987)

Askawa, T. and Matsushita, S.: A colometric microde-

23.

24.

25.

sHitstAg 219

termination of peroxide values utilizing Aluminum ch-
loride as the catalyst. Lipids, 15(11), 965(1980)

. Maruyama, K., Fujimoto, K. and Kaneda, T.: Antioxi-

dative activity of browning products derived from au-
toxidized oil. Part I. Comparison of antioxidative acti-
vity in several model system. J Food Sci. & Technol.
(Japan), 17, 281(1970)

Thumann, I. and Herrmann.: Uber die antioxidative
wirkung hydroxizimtsauren und hydroxibenzosauren.
Deutsche Lebensmittel-Rundschaw, 76, 344(1980)
Olcott, H.S. and Mattill, H.A.: Antioxidants and auto-
xidation of fats. 7. Preliminary classification of inhibi-
tors. J Am. Chem Soc, 58, 2204(1936)

Yamaguchi, N. and Fujimaki, M.: Studies on browning
products from reducing sugars and amino acids. Part
XII Fractionation and antioxidative activities of brow-
ning reaction products between D-xylose and glycine.
J. Food Sci. & Technol. (Japan), 20, 507(1973)

(1992:d 119 199 A<



