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Antioxidant Activities of Red Hamcho(Salicornia herbacea L.) against Lipid Peroxidation
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Abstract

Hamcho(Salicornia herbacea, glasswort), a halophyte, is an annual succulent shrub that grows on coastal wetlands and
has been regarded as a functional food for good health. Natural dried red and green Hamcho were extracted with 25%
ethanol and water at 70°C. The antioxidant activities of these four extracts were examined by six different assays, including
the measurement of total phenolics, radical scavenging effects on 1,1-diphenyl-2-picrylhydrazyl(DPPH), nitric oxide(NO) and
nitrite(NO;) scavenging effects, reducing power, and the inhibitory effect on tyrosinase activity. The total phenolic contents
of the four extracts were high at 237~255 mg of gallic acid equivalents per 1 g of dried sample tested. The green Hamcho
extracts contained more phenolic compounds than the red Hamcho extracts. When they were compared to tocopherols, the
antioxidant activities of the green and red Hamcho powders were significantly higher at the same concentration levels(5
mg and 3 mg, respectively) in a POV test. The inhibition effects of the four extracts at a level of 75 pf were higher than
98% in the POV test. The red Hamcho 25% ethanol extract showed a high significant effect on DPPH radical
scavenging(SCso, 90.1 ). The green Hamcho 25% ethanol extract, however, showed a high significant effect on NO radical
scavenging(SCso, 6.1 ). The NO; radical scavenging effect was assayed at pH 1.2, 4.2 and 6.0, and all the Hamcho extracts
scavenged the NO; radical much more effectively at pH 1.2. The NO; scavenging effect of the red Hamcho 25% ethanol
extract(64%) was as high as that of 5 mM vitamin C at pH 1.2(»<0.05). In the reducing power test, the red Hamcho 25%
ethanol extract revealed the highest ferric ion reducing activity among the Hamcho extracts, and its activity was as high
as that of 0.33 mg/m{ of vitamin C. The four Hamcho extracts showed high tyrosinase inhibition effects of more than 80%,
and their activities were higher than 50 ug of kojic acid. The green and red Hamcho 25% ethanol extracts totally inhibited
tyrosinase activity(100%). Therefore, the results suggest that red Hamcho extracts may serve as useful natural antioxidants
along with green Hamcho extracts.
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Table 1. The yields of Hamcho extracts and their amount of total soluble phenolics

Extract yield” Total soluble phenolics”

g/g, dried weight mg/mé, extract solution” (mg/mf, extract solution)
Green Hamcho aqueous extract 0.25+0.01 12.3:04 9.7+0.1°
Green Hamcho 25% ethanol extract 0.27+0.02 13.440.9 10.2+0.1°
Red Hamcho aqueous extract 0.37+0.05 18.7+1.9 9.54+0.1°
Red Hamcho 25% ethanol extract 0.38+0.03 18.8+1.0 9.7+0.1°

Y Each value was expressed as the meantS.D. of triplicate assays,
D Extract solution yield was 25 mé/g, dried Hamcho weight,

? A standard compound was gallic acid for total phenolic compounds assay,

9 Values with alphabet within column are significantly different by Duncan's multiple range test(p<0.05).

el 267 A9 Az IA 9L Wk 3z 3
3 23E vwsr] g8 2 LR atsiAQl
HERR CE AHS-FATHFig. 1). A& 3~5 mgollAe F
Alg9] A A ks A B 87~98% 2 ERHE L 1
B CHL} =& 4 HAth 1 mgollM e 54 ghxe] g
do] ek, 05 mg FEANE F 2 BF A4 kel
Az &o] 50% mTHE JERAT bkl ESEHES
55%9) X2 Bks) A &S HATh B 47 A dxe)
A Ak A 4ol i3t old R} virAz =4
27} ol kst 4L AYn Y& VERIY .
wek ohah & Gas} B4 ekl w3k 32 4] 54
T2} I AA ikl AA2A ] o] STV L Ao
2 ik

FE2EY A 75 wh o] FME ] FE2E EF 98%9]
B i 284S JeRlthFig. 2). 28y 25 ol
4.

P dx 3289 A8 o8] £ s B4 B wE

d

)

M Green Hamcho powder
S Red Hamche powder
A a-Tocopherol
g0 (O Viamm C

Relative anfioxidant activiey (¢6)

£l

0.3 1 3 5
Content (mg)

Fig. 1. Relative antioxidant activity of Hamcho powder
against lipid peroxidation.
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Table 2 . Radical scavenging activities of Hamcho extracts on NO radical

Radical scavenging activity(%)l)

1l 5 10 4t 30 ul SCalndy”
Green Hamcho aqueous extract 16.9+6.6 27.9+6.7 34.7+3.8 53.1£1.9 25.1+1.4°
Green Hamcho 25% ethanol extract 34.0+£3.5 50.1+0.5 61.2£1.6 61.8+1.8 6.1£0.0°
Red Hamcho aqueous extract 17.0£3.7 30.8+7.5 51.210.7 58.8+1.8 9.5+0.4°
Red Hamcho 25% ethanol extract 32442 36.9+6.9 52.3+£1.0 55.7+4.3 9.0+1.5°

Y Fach value was expressed as the meantS.D. of triplicate assays,

2 Values with different alphabet within column are significantly different by Duncan's multiple range test(p<0.05).
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