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βββββ-Glucan, a homopolymer of glucose which contains mainly βββββ-(1,3)-d-glucan,
was extracted from Bacillus cereus LVK13 using ethanol precipitation. βββββ-glucan was
considerably privileged for its biological importance on comparison with other polymers.
As oxidative stress is contemplated to be one of the fundamental causative for various
diseases and aging, the antioxidant activity of βββββ-glucan was investigated to estimate
hidden unfamiliar perks associated with βββββ-glucan in this study. This survey was shaped
to compare the scavenging effect of βββββ-Glucan from Bacillus cereus LVK13 with that of
synthetic antioxidants like ascorbic acid and butylated hydroxyl toluene via DPPH (2,2-
diphenyl-2-picryl hydrazyl) radical scavenging assay. The result of this study showed
that isolated βββββ-Glucan extract of Bacillus cereus LVK13 possesses significant antioxidant
properties.
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Oxidation, the essential biological
processes for production of energy turns unstable
primarily by aging and disintegration of
physiological functions resulting in stress-
mediated disorders such as cancer, diabetes,
arthritis, asthma, cardiovascular dysfunction,
neurodegenerative diseases, etc1, 2. Hence, for
normal functioning of an organism, free radical level
maintenance and protection against oxidative
stress are indispensable provisions.

Antioxidants as food additive or
supplement possess the capability of scavenging
reactive oxygen species serving as cell protectors3.
The hidden mechanism behind their action is the
prohibition of preliminary chains responsible for
oxidizing reaction. Chemically synthesized

butylated hydroxyl toluene (BHT), ethoxyquin
malic acid (EMA) and dihydroxy derivatives are
widely used commercial antioxidants4. Besides,
synthetic antioxidants being efficient in radical
scavenging, their toxic nature and carcinogenic
effects restrict their usage. Hence, it is crucial to
interrogate and present efficient harmless
antioxidants preferably from natural source.

In seeking for an alternative, β-glucan
produced from Bacillus cereus LVK135 was found
possessing antioxidant property and playing
extensive beneficial roles as anti carcinogenic, anti-
inflammatory, immunomodulatory, antibiotic6, 7 and
anticancer8. β-Glucan, a polymer of glucose is
prevalent in foods like oats, barley, wheat, rye,
mushrooms, seaweeds, yeasts and in few microbes
comprising β-linked d-glucose molecules.
Depending on characteristics of their primary
structure, the physicochemical properties of β-
glucan differ significantly9, 10.



470 YAMUNA et al., Biosci., Biotech. Res. Asia,  Vol. 13(1), 469-472 (2016)

Production of β-glucan from Bacillus
cereus LVK13 provides added advantage of
economic viability, easier optimization, etc. Hence,
this study intended to evaluate the radical
scavenging efficiency of β-glucan from Bacillus
cereus LVK13 with synthetic antioxidants like
ascorbic acid and BHT by the most widely used 2,
2-diphenyl-2-picryl hydrazyl (DPPH) model system.

METHODS AND MATERIALS

Production of Crude extract
Indigenous soil isolate Bacillus cereus

LVK13, sub cultured and maintained on nutrient
agar slants at 4°C was employed for β-glucan
production. Inoculum preparation of Bacillus
cereus LVK13 was done in nutrient broth. Further
production was carried out in one litre of mineral
salt medium supplemented with 10 ml of overnight
seed culture and 10% sucrose, maintained at 30°C
for 4 days at 180 rpm. Subsequent  centrifugation
of culture at 5000 rpm for 15 min precipitated β-
glucan in ice cold ethanol to produce pellets from
where the crude glucan was obtained by
lyophilization5.
Determination of radical scavenging activity

Radical scavenging effects of β-Glucan
(BG), Ascorbic acid (AA) and Butylated hydroxyl
toluene (BHT) were evaluated by grasping the
measure of direct scavenging ability using 2, 2-
diphenyl-2-picryl hydrazyl (DPPH). The underlying
mechanism being generation of free radicals by
DPPH on reaction with methanol and grasping of
these radicals by antioxidant compounds11. Three
compounds (BG, AA and BHT) were assayed at
different concentrations ranging from 2mg/ml to
10mg/ml by DPPH for comparison of their
antioxidant activity.
DPPH assay

The three samples at varying
concentrations (2-10 mg/ml) made upto1 ml with
methanol were mixed to 4 ml methanolic solution
of DPPH (0.04 mg/ml) and the mixture was subjected
to half an hour incubation in dark. Bleaching of
purple color methanolic solution depicted the
antioxidant activity of (BG, AA and BHT) the
compounds. Absorbances of incubated mixtures
were measured against a blank at 517 nm and
percentages of decolorization of the samples were
evaluated using the following formula:

Scavenging effect (%) = (ODcontrol -ODsample / OD control ×100)
Where, ODcontrol represents the

absorbance of blank solution (solution with all
reagents excluding sample compound) and ODsample
represents the absorbance of solution containing
sample compound. Values of scavenging effect
were determined from the graph plotted with
scavenging percentage against test compound
concentrations12.

RESULTS AND DISCUSSION

DPPH is a stable free radical, which on
reaction with reducing agents gets paired-up to
attain stability13. This nature of DPPH makes it a
best choice as substrate for antioxidant activity
evaluation. From the noted absorbances, the
scavenging effects were calculated for all three
compounds and tabulated below (Table 1).

Scavenging effect of β-glucan from
Bacillus cereus LVK13 showed an overall similarity
with that of synthetic antioxidants AA and BHT.
Among five different concentrations of β-glucan,
the maximum concentration (10 mg/ml) produced
highest percentage of scavenging effect which was
about 69. Scavenging activity of β-glucan at
different concentrations was shown in Fig. 1. Nearly
a linear pattern of increase was observed, which
portrayed direct proportionality of the β-glucan
concentration with scavenging effect.

Ascorbic acid showed scavenging effect
of 87% at minimum concentration (2 mg/ml) and a
highest of 96% was attained at maximum
concentration (10 mg/ml). Fig. 2 clearly revealed
the antioxidant efficiency of ascorbic acid as
overall scavenging effect was higher than 75%
irrespective of its concentration.

In case of BHT, a steady rise in

Table 1. Scavenging effects of β-glucan,
Ascorbic acid and BHT

Concentration Scavenging effect (%)

(mg/ml) β-glucan Ascorbic acid BHT

0 0 0 0
2 26 87 28
4 33 79 49
6 57.2 75 74
8 60 83 82
10 69 96 91
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 Fig. 3. Scavenging effect of BHT
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Fig. 2. Scavenging effect of AA
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Fig. 1. Scavenging effect of β-glucan
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Fig. 4. Comparison of scavenging effect

scavenging effect was observed with increase in
concentration and a highest of 91% effectiveness
was noticed at 10 mg/ml concentration (Fig. 3).

All different concentration of β-glucan
from Bacillus sp., however, revealed low radical
scavenging effects compared with the synthetic
antioxidants. From Fig. 4, it can be clearly seen
that among three compounds (BG, AA and BHT),
the scavenging effect is higher in ascorbic acid
followed by BHT and β-glucan. Though BG could
not attain the maximum, it showed reasonable
effectiveness (69%) on comparison with AA (96%)
and BHT (91%).

Synthetic antioxidants prove to be the
best radical scavenging agents even at minimum
concentration. But the adverse effects caused by
them owing to their nature of toxicity and low
thermal stability lead to insignificancy of their
usage. Hence, replacing synthetic agents with
natural ones like β-glucan proves not only to be
suitable substituent but serves multiple purposes
enhancing health and beauty. Thus, from the study
β-Glucan from Bacillus cereus LVK13 proved to
be a potent alternative for the synthetic antioxidant
that causes cancer and other health complications.
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