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Abstract
Antioxidant activity of Berry (Morus alba var. nigra) was investigated. For superoxide anion
radical assay, the superoxide anion radicals were generated by a pyrogallol auto oxidation system,
Nitric oxide radical inhibition by the use of Griess Illosvoy reaction and reducing power was
determined according to the Oyaizu method. At least this sample was represented a potential
antioxidant capacity that was increased with increase in concentration of extract.
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Introduction
In the last few years, there has been a growing interest in providing natural antioxidants.
The protective effects of fruits and vegetables against coronary heart disease, stroke, and
cancer have been attributed to the presence of flavonoids and other phytochemicals (Cacace
and Mazza, 2002). All aerobic organisms, including human beings, have antioxidant
defenses that protect against oxidative damages and repair enzymes to remove or repair
damaged molecules. However, this natural antioxidant mechanism can be inefficient, and
hence dietary intake of antioxidant compounds is important. Recent reports indicated that
there is an inverse relationship between dietary intake of antioxidant rich foods and the
incidence of human diseases (Odukoya et al., 2005). Many studies have demonstrated the
antioxidant activities and health benefits of the anthocyanins occurring in various fruits and
vegetables (Jiao et al., 2005). Anthocyanins which are colored substances found in plants
are used in food, nutraceutical and pharmaceutical preparations for having most of the red,
purple and blue colors which have high potential as colorants because of their low toxicity
(Ersus and Yurdagel, 2007). Berries are rich in anthocyanins, compounds that provide
pigmentation to fruits and serve as natural antioxidants. Earlier studies have shown that
berry anthocyanins are beneficial in reducing age associated oxidative stress, as well as in
improving neuronal and cognitive brain function (Baghchi et al., 2003). The objective of
this study was to investigate the scavenging capacities towards superoxide anion radicals,
and nitrite radicals and reducing power of the Berry's anthocyanin extract as a potential
source of natural functional substances for use as dietary antioxidants.
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Materials and Methods
The extraction of anthocyanins was done as described by Chiriboga and Francis (1970).
The total content of monomeric anthocyanins in Berry's anthocyanin extract was
determined using the pH-differential method (Giusti and Wrolstad, 2001). For superoxide
anion radical assay, the anion radicals were generated by a pyrogallol autoxidation system
(Jing and Zhao, 1995). Nitric oxide radical inhibition can be estimated by the use of Griess
Illosvoy reaction (Garrat, 1964). The reducing power of Berry was determined according to
the Oyaizu method (Oyaizu, 1986). Statistical analysis of the data was performed by
ANOVA using SAS.
Results and Discussion
As shown in Figure 1, the inhibition effect of Berry's anthocyanin extract on the
autoxidation of pyrogallol were relatively feeble at lower concentrations, but it exhibited
strong inhibition activities at higher concentrations. Superoxide anion is an initial free
radical and plays an important role in the formation of other ROSs such as hydrogen
peroxide, hydroxyl radical, or singlet oxygen in living systems (Stief, 2003). It can also
react with nitric oxide and form peroxynitrite, which can generate toxic compounds such as
hydroxyl radical and nitric dioxide (Halliwell, 1997). Pyrogallol can autoxidate fast in
alkali conditions and release superoxide anions, and, in return, the superoxide anions can
accelerate the autoxidation (Zhonggao et al., 2005). As mentioned above, the superoxide
anions were generated by the oxidation of pyrogallol and the scavenging effects were
expressed as the inhibition of pyrogallol autoxidation, so any substance existing in the
reaction system that might have effects on the oxidation of pyrogallol might affect the test
results. Since the anthocyanin pigments from Berry were a crude extract, there might be
some substance that could enhance the oxidation of pyrogallol and thereby offset some
inhibition effects. It was therefore suggested that anthocyanins could be beneficial in
scavenging free radicals. The scavenging of nitric oxide by Berry's anthocyanin extract was
increased in a dose-dependent manner as illustrated in Figure 2. Nitric oxide radical
inhibition study proved that anthocyanin pigments of Berry are a potent scavenger of nitric
oxide. The nitric oxide generated from sodium nitro prusside reacts with oxygen to form
nitrite. The extract inhibits nitrite formation by competing with oxygen to react with nitric
oxide directly and also to inhibit its synthesis. Scavengers of nitric oxide compete with
oxygen leading to reduced production of nitric oxide (Marcocci et al., 1994). Tsuda T et al.,
(2000) showed that anthocyanins can function as a potent inhibitor of the formation of
nitrated tyrosine in vitro, and clarified how Pelargonidin, which has one hydroxyl group on
the B-ring, scavenges peroxynitrite by detection of the nitrated reaction products (4hydroxy-3-nitrobenzoic acid). They also demonstrated that cyaniding-3-glucoside, which is
one of the typical anthocyanins, has antioxidant activity and protective effects against
hepatic ischemia-reperfusion injury in vivo. Pergola et al., (2006) reported nitric oxide
biosynthesis inhibition by blackberry’s anthocyanin extract. Their studies reported that part
of anti inflammatory activity of blackberry extract was related to nitric oxide production
inhibition by cyaniding-3-glucoside that it is major anthocyanin in blackberry extract.
Figure 3 shows the reductive capabilities of Berry's anthocyanin extract. The reducing
power of Berry's anthocyanin extract was potent and the power of the extract was increased
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with quantity of sample. For the measurements of the reductive ability, the transformation
of Fe3+ to Fe2+ was investigated in Berry's anthocyanin extract as described by Oyaizu et
al., (Oyaizu, 1986). The reducing power increased with increasing the amount of extract.
Baea and Suh (2007) studied antioxidant activities of five different mulberry cultivars in
Korea, and found out that the high value of reducing power was an indication that some
compounds in mulberry extract were both electron donors which could react with free
radicals and be converted into more stable products thereby terminating free radical chain
reactions. Compelling evidence indicates that increased consumption of dietary
antioxidants or fruits and vegetables with antioxidant properties may contribute to the
improvement in quality of life by delaying onset and reducing the risk of degenerative
diseases associated with aging (Mukherjee, 2003; Rajan et al., 2002). Therefore, the
anthocyanin pigment in berry is a natural, edible colorant with excellent antioxidant
properties and health benefits and it seems applicable in both health food and medicine.

Figure 1. Scvenging capacity toward superoxide anion radicals by anthocyanin Extract from Morus alba var nigra.
Mean of 3measurements ± SE.

Figure 2. Nitric Oxide radical inhibition by anthocyanin Extract from Morus alba var nigra. Mean of
3measurements ± SE.
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Figure 3. Reducing power of anthocyanin Extract from Morus alba var nigra. Mean of 3measurements ± SE.
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