J Korean Soc Food Sci Nutr
33(1), 7~15(2004)

M%) 2220 SIS U

zio} - g}
=]

I OKgl-810]2 ddat

A Fd A

Tyrosinase 21A| 1}

2%t - s

Al HlE

Antioxidant and Tyrosinase Inhibitory Effects of
Brassica oleracea 1.. Fractions

Kyoung-A Yun, Yun-Ja Park and Song-Ja Bac'

Dept. of Food and Nutrition, and
Marine Biotechnology Center for Biofunctional Material Industries, Silla University, Busan 617-736, Korea

Abstract

This research was designed to investigate the antioxidant activity of red cabbage (Brassica oleracea L.,
BO) fractions on the liposomes consisted of L-a-dilinoleoylphosphatidylcholine (DLPC-liposome) and the
tyrosinase activity of BO fractions. The methanol extract of BO (BOM) was fractionated into five different
partition layers: hexane (BOMH), ethylether (BOMEE), ethylacetate (BOMEA), butanol (BOMB) and aqueous
(BOMA) layers. The antioxidant activities of BOM fractions toward oxidized DLPC-liposome were examined
by spectrophotometry measuring oxidized conjugated dines. The antioxidant activities of BOMEE and BOMEA
fractions toward oxidized DLPC~liposomes were similar to the antioxidant activities of a —tocopherol and weaker
than that of BHT. The synergy effects of antioxidation of BOMEE and BOMEA fractions added with vitamin
C and a —-tocopherol had even stronger antioxidant activities than the fractions without vitamin C and « -
tocopherol. These results showed that the fractions of BOMEE and BOMEA could be developed as a potent
antioxidant. Out of five different partition layers of BOM fractions, BOMEA exhibited the strongest tyrosinase
activity of 94% at a concentration of 40 ig/mL. This result suggests BOMEA fractions inhibit the foramation
of melanin and therefore can be used as the inhibitor of melanin synthesis. Results of antioxidant activity and
tyrosinase inhibition indicate that useful bioactive substances exist in BOMEE and BOMEA fractions. Both
fractions from BO (red cabbage) have the potential of being developed into health related products.
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LBrassioa oleracea L.

MeOH reflux 3 hr. 2 times
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Fig. 1. Procedure of various solvent fractions from Brassica oleracea L. var.
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Table 1. Oxidation index of DLPC-liposome and DLPC-liposomes incorporated with BOM fractions, a -tocopherol and BHT

Oxidation index (234 nm/202 nm)

Encapsulants" ] D) 3 4 (hr)

Control (=DLPCL”) 0.578+0.021" 0.59%6%+0.021 0.623+0.019 0.6521+0.020
BOMEE 0.408+0.023 0.446£0.020 0.472%0.023 0.506£0.023
BOMEA 0.439£0.021 0.443+0.021 0.493+0.026 0.54210.022
BOMB 0.452%0.020 0.505+0.021 0.510%0.021 0.5310.024
BOMA 0.501£0.030 0.526£0.025 0.5642+0.020 0.559%0.021
BOMH 0.464%0.024 0.50920.031 0.53610.025 0.546+0.020
a ~toco” 0.442%0.021 0.489+0.028 0.506£0.021 0.536 £0.031
BHT 0.395%0.023 0.427+0.027 0.461+0.023 0.492+0.025

YDLPC: L- « -dilinoleoylphosphatidylcholine, BOMEE: ethylether fraction of Brassica oleracea L. var, BOMEA: ethylacetate fraction
of Brassica oleracea L. var, BOMB: butanol fraction of Brassica oleracea 1. var, BOMA: aqueous fraction of Brassica oleracea

L. var, BOMH: hexane fraction of Brassica oleracea L. var.

“DLPCL: DLPC-liposome.
¥ a—toco: a-tocopherol.
MValues are mean=SD.
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Table 2. Synergy effects of antioxidant activity on DLPC-liposomes with vitamin C incorporated with various BOM fractions,

a-tocopherol and BHT

Oxidation index (234 nm/202 nm)

Encapsulants“ 1 D) 3 1 ()

vit. ¢¥ 0.668:0.009" 0.6830.008 0.696+0.012 0.720%0.012
BOMEE+ Vit. C 0.37240.007 0.397£0.013 0.411£0.010 0.456%0.006
BOMEA + Vit. C 0.39610.007 0.442+0.006 0.452+0.009 0.492+0.009
BOMB + Vit. C 0.413£0.007 0.472+0.005 0.501 £0.007 0.529+0.008
BOMA +Vit. C 0.497£0.008 0.501*0.007 0.53710.008 0.553%0.007
BOMH+Vit, C 0.43210.008 0.493%0.006 0.515+0.006 0.537+.0.007
@ -toco+Vit. C 0.421%0.007 0.462£0.007 0.483%0.007 0.522+0.006
BHT+Vit.C 0.37910.010 0.395+0.007 0.400%0.010 0.436+0.009

YSee the legend of Table 1.
®Vit. C: Vitamin C.
PValues are mean=SD.
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Table 3. Synergy effects of antioxidant activity of DLPC-liposomes with a -tocopherol incorporated with various BOM

fractions, @ -tocopherol and BHT

Oxidation index (234 nm/202 nm)

Encapsulants' 1 2 3 2 (ho)

@ ~toco 0.442+0.007 0.489%0.007 0506%0.010 0.536+0.012
BOMEE+ « -toco 0.372£0.010 0.411£0.006 0.452+0.008 0.495+0.010
BOMEA + a -toco 0.381£0.008 0.4320.009 0.47210.014 0.532%0.010
BOMB + ¢ -toco 0.420+0.009 0.444£0.007 0.497+0.007 0.521£0.010
BOMA + & ~toco 0.482%0.009 0.511£0.007 0.538%+0.010 0.549%0.009
BOMH + « -toco 0.412£0.012 0.478*+0.011 0511£0.012 0.526+0.007
@ ~toco+ a -toco 0.393+0.008 0.452+0.009 0.491%0.010 0.521%+0.010
BHT + a -toco 0.357£0.007 0.339+0.010 0.426+£0.011 0.454%0.016

.I’See the legend of Table 1.
“Values are meant SD.

Table 4. Oxidation index of DLPC-liposome and DLPC-liposomes incorporated with benzylisothiocyanate, indole-3-carbinol,

a ~tocopherol and BHT

Oxidation index (234 nm/202 nm)

Encapsulants“ 1 9 3 4(ht)

Control (=DLPCL) 0.531 +0.008% 0.5881+0.007 0.634£0.011 0.690%0.010
Benzylisothiocyanate 0.433+0.006 0.461£0.011 0.499+0.009 0.526 1+ 0.006
Indole-3-carbinol 0.447+0.008 0.513£0.008 0.544%0.010 0.568+0.007
BOMEE 0.408+£0.009 0.446£0.010 0.472*0.011 0.5061£0.012
BOMEA 0.439£0.006 0.443x0.012 0.493£0.007 0.542%0.009
@ ~toco 0.452£0.010 0.497+0.009 0.523£0.008 0.554£0.007
BHT 0.402+0.011 0.436£0.008 0.462 £0.007 0.498+0.012

'”See the legend of Table 1.
?Values are mean= SD.
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Fig. 2. Changes of TBA value during heat treatment of soy-
bean oil at 100°C.
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Fig. 3. Changes of TBA value during heat treatment of soy-
bean oil at 145°C.
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