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Natural products are an important source of
new structures leading to drugs in all major diseases
areas. Traditional medicine practice in the treatment
of diseases and infections have assumed a more sci-
entific and wider dimension as the emphasis on eth-
nomedicine is on an increase, especially in the
developing countries, where the primary health care
needs of the populace are not easily affordable. For
example, acetylsalicylic acid was obtained from
Salix fragilis, the antihypertensive and antipsychotic
agent, reserpine from Rauwolfia vomitoria is still
clinically in use today. This support for traditional
medicine still needs the support and cooperation of
the regulatory agencies in various countries to dis-
courage the abuse and misuse of these herbal medi-
cines The support for the use of medicinal plants by
the World Health Organization (WHO) is quite
encouraging due to the numerous therapeutic bene-
fits (1). 

The importance of antioxidants/free radicals
constituents of plant material in the maintenance of
health and protection from coronary heart diseases,
arthritis, AIDS, gastritis, central nervous system
injuries and cancer is raising interest among scien-
tists (2, 3). Recently, there has been an upsurge of
interest in the therapeutic potential of medicinal

plants as antioxidants in reducing such free radical
induced tissue injury. Oxidation process is one of
the most important routes for producing free radi-
cals, in food, drugs and living systems. Catalase and
hydroperoxides enzymes convert hydrogen peroxide
and hydroperoxides to non radical forms and func-
tion as natural antioxidants in human body. The
destruction of these antioxidants needs to be replen-
ished by consuming free radical scavengers (4-6).
Besides well known and traditionally used natural
antioxidants from wine, teas, fruits, vegetables and
spices are already exploited commercially either as
antioxidants or nutritional supplements (7-9).

This attraction for herbal medicine with antiox-
idant properties led to the present scientific investi-
gation of the local medicinal plant Calliandria suri-
namensis. Previous reports showed that the plant has
antimicrobial activity (10). Calliandria surinamen-
sis is a large multi-trunked shrub with detailed
descriptive properties (10).

The present study is also aimed at determining
the quantitative parameters and antioxidant/free rad-
ical scavenging properties arising from previous
antibacterial activity in relation to the stability as a
colorant from this plant, using standard experimen-
tal procedures. 
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Abstract: The flower pigment of Calliandria surinamensis is used folklorically as a colorant and a dye. The
crude powdered sample and methanolic extract of the plant were subjected to phytochemical, proximate analy-
sis and antioxidant activities. Parameters like moisture content, ash values and extractive values were deter-
mined. The methanolic extract was evaluated for its antioxidant/ free radical scavenging activities using stan-
dard experimental procedures. The result of the study indicated the presence of copious amount of phenolics
and anthocyanidins. The antioxidant activity of Calliandria surinamensis showed a significant free radical
activity. Its action was comparable to standard antioxidants like gallic acid and tocopherol (vitamin E). The
proximate analysis gave 3.40 ± 0.02 g, 4.15 ± 0.01 g, 1.38 ± 0.13 g and 5.20 ± 0.03 g as moisture content, ash
value, acid insoluble ash and alcohol extractives, respectively. This study gives scientific justification of the
plant as antioxidant and free radical scavenger.
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EXPERIMENTAL

Extraction
The method of maceration was used in extract-

ing the plant. The fresh flowers of the plant were
collected, air dried and reduced to a fine powder
with the aid of a mechanical blender. The powdered
sample (50 g) was extracted with methanol (1500
mL) for 48 h. The dried and concentrated extract (7
g) was kept in a refrigerator at -4OC until use.

Proximate analysis

The following quantitative parameters were
carried out using standard methods (11, 12).

Moisture content/water loss on drying

The powdered drug (2.0 g) was weighed into a
clean crucible of known weight. After oven drying
at 105OC for 5 h the crucible was cooled and
weighed to determine weight loss in the powdered
drug. The average percentage weight loss, with ref-
erence to the air dried powdered drug was deter-
mined for four replicates.

Total ash determination 

The crucibles were washed thoroughly, dried
in hot oven at 100OC, cooled in desiccators and
weighed. A 2.0 g portion of each of the samples was
weighed into the crucible and put in the furnace.
Heating was started gradually until temperature of
600OC was reached. This temperature was main-
tained for 6 h. The crucible was then put inside a
desiccator and cooled. After cooling the sample was
reweighed and the percentage ash calculated.

W ñ Z × 100
% Ash = ñññññññññññ

N
where W = weight of the crucible and ash; Z =
weight of empty crucible; N =.weight of the sample.

Acid insoluble ash value determination 

The crucible with the ash of the flower from
the experiment above was transferred into a beaker
containing 25 mL of diluted HCl. The beaker and
its contents were boiled for 5 min and the boiled
contents filtered through an ashless filter paper.
The washings were then passed through the filter
paper in a manner as to allow the collection of the
residue at the tip of the cone of the filter paper.
The weight of the clean and heated porcelain cru-
cible was accurately determined. The filter paper
with the residue was folded with a small cone and
transferred into the crucible. The crucible was
gently heated until the filter paper was completely
ashed, and then heated strongly for a few minutes.

The crucible and its contents were cooled,
weighed and the final weight was noted. The
weight of the residue (ash) was then calculated.
This was done by subtracting the constant weight
of the crucible and ash. The weight of the ash
divided by the initial weight of the drug and mul-
tiplied by a hundred was taken as the acid insolu-
ble ash value.

Water soluble ash value determination 

The crucible with the total ash as in the above
experiment was transferred into a beaker containing
25 mL of distilled water. The beaker and its contents
were boiled for 5 min and filtered through an ashless
filter paper.

The filter paper containing the residue was
folded and placed in a weighed porcelain crucible.
The crucible was then heated in the muffle furnace,
until the filter paper was completely ashed. The cru-
cible and its content were cooled and weighed and
the final weight noted. The weight of the residue
was then calculated by subtracting the constant
weight of the second crucible and its ash. This is the
water insoluble ash. The weight of the water soluble
ash was obtained by subtracting the weight of the
water insoluble ash from the total ash. The weight of
the water soluble ash divided by the initial weight of
the crude drug was multiplied by 100 and was taken
as the water soluble ash value.

Alcohol soluble extractive value

Powdered drug (5.0 g) was weighed into a 250
mL stoppered conical flask. Ethanol 90% (100 mL)
was added and the conical flask was stoppered. The
flask was shaken in a mechanical shaker for 6 h and
then allowed to stand for 18 h. The extract was fil-
tered by suction filtration using a B¸chner funnel.
The weight of a heated cooled flat bottom porcelain
crucible was accurately determined. The filtrate (20
mL) was poured into weighed crucible and evapo-
rated to dryness at 100OC. The residue was dried to
constant weight and the final weight noted. The
weight of the residue obtained from the extract (20
mL) was determined by subtracting the constant
weight of crucible from the residue. The alcohol
extractive was then calculated with reference to the
initial weight of the powdered drug and expressed as
percentage.

Water insoluble extractive value 

The above experiment was repeated using
chloroform : water (400 : 1, v/v). The water insolu-
ble extractive value was done for the powdered
drug.
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Determination of antioxidant activity

The radical scavenging activity of the plant
extract against 1,1-diphenyl-2-picrylhydrazyl radi-
cal (DDPH) was carried out. Absorbance was deter-
mined by UV spectrophotometry at 517 nm. Radical
scavenging activities were measured by a slightly
modified method of Brand-Williams et al. (13). The
following concentrations of extract were prepared
0.02 mg/mL, 0.04 mg/mL, 0.06 mg/mL, 0.08 mg/mL
and 0.1 mg/mL. Vitamin E was used as a standard
and the same concentrations were prepared as the test
solutions. All solutions were prepared with methanol.
5 mL of each prepared concentration was placed into
test tube and 0.5 mL of 1 mM DDPH solution in
methanol was added. The experiment was carried out
in triplicate. The test tubes were incubated for 15 min
at room temperature and the absorbance was read at
517 nm. A blank solution was prepared and measured
containing the same amount of methanol and DPPH.
The radical scavenging activity was calculated using
the % inhibition formula.

Determination of total phenolics content

The phenolics content was determined according
to the Folin-Ciocalteau method (14). Gallic acid was
used as a standard. Concentration of 0.01 mg/mL, 0.02
mg/mL, 0.03 mg/mL, 0.04 mg/mL and 0.05 mg/mL of
gallic acid were prepared in methanol. Concentrations
of 0.01 mg/mL, 0.02 mg/mL, 0.03 mg/mL, 0.04
mg/mL, 0.05 mg/mL, 0.1 mg/mL and 1 mg/mL of
plant extract were also prepared in methanol. 1.0 mL
of each sample was mixed with 2.5 mL of a ten-fold
diluted Folin-Ciocalteau reagent and 2 mL of 75%
sodium carbonate and placed in bottles with corks.
The mixture was allowed to stand for 30 min at room
temperature before the absorbance was read spec-
trophotometrically at 760 nm. All determinations were
performed in duplicates. The total phenolics content
was expressed as gallic acid equivalent.

Proanthocyanidin test

Concentrations of 0.025 mg/mL, 0.05 mg/mL,
0.2 mg/mL, 0.4 mg/mL, 0.1 mg/mL and 1 mg/mL of
the sample extract were prepared in methanol and
0.025 mg/mL, 0.05 mg/mL. 0.02 mg/mL and 0.4
mg/mL of catechin were also prepared in methanol
as the standard solutions. 0.5 mL of dil. HCl was
added and allowed to stand for 15 min. The
absorbance at 500 nm was measured.

Statistical analysis

Statistical significance between antioxidant
activity of extract and the positive control was eval-

uated with a Mann-Whitney U test; p values of less
than 0.05 were considered to be statistically signifi-
cant.

RESULTS AND DISCUSSION 

The result of the quantitative parameters is
shown in Table 1. The moisture value 3.40 ± 0.02%
is indicative of the keeping quality of the powdered
sample as it is within the acceptable range in African
Pharmacopoeia (7). This implied that the plant sam-
ple can be stored for a long time without significant
degradation. The values of the total ash and acid
insoluble ash determinations were 4.15 ± 0.01% and
1.38 ± 0.13, respectively. These parameters detect
the amount of organic and inorganic materials in the
plant sample. Table 1 also revealed the extractive
potency of the plant in alcohol and water. The val-
ues were significantly different from each other,
with alcohol (5.20 ± 0.30%) being less than with
water (6.10 ± 0.08%).

The result of the experiment from Table 2
showed that as concentration increases the % inhibi-
tion was also increasing though at 0.1 mg/mL, it
started to decrease. This little deviation could be a
result of molar absorptivity undergoing significant
changes. Also it could be a result of chemical
changes associated with concentration changes or a
consequence of the manner in which the absorbance
measurements were made which is a limitation to
Beerís law. The radiation employed for absorbance
measurements is usually contaminated with small
amount of stray radiation due to instrumental imper-
fection (stray radiation is a result of scattering phe-
nomena of the surfaces of prisms, cylinders and
windows). Since the extract shows inhibition of
DPPH free radical as the concentration increases it
therefore tells that antioxidants such as phenolics

Table 1. Proximate analysis of powdered flower of Calliandria
surinamensis

PARAMETER Values ± SD (%)*

Moisture content 3.40 ± 0.02

Total ash 4.15 ± 0.01

Acid insoluble ash 1.38 ± 0.13

Water soluble ash 2.25 ± 0.08

Alcohol extractive 5.20 ± 0.30

Water extractive 6.10 ± 0.08  

* Each value in the table was obtained by calculating the average
of three experiments ± standard deviation
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and anthocyanidins are present. The values of the
total phenolics content and the proanthocyanidins
recorded were 3.92 and 1.06 for 100 mg/mL, respec-
tively (Table 3). Therefore, from the determination
of the phenolics and anthocynanidins content, it can
be deduced quantitatively that the extract contains a
reasonable amount of plant phenolics and antho-
cyanidins compared to the standard. Therefore, the
inhibition of DPPH by the extract could be due to
the presence of phenolics and anthocyanidins. The
scavenging activity of the extract, as shown in
Figure 1, was less potent than the positive control
antioxidant drug, vitamin E. The probable mecha-
nism of action of the extract could be similar to that
of vitamin E which prevents cell damage by binding
to the free radical and neutralizing its unpaired elec-
tron. However, the mechanism of action of the
extract needs elucidation in order to ascertain the
exact mechanism of action. 

CONCLUSION

The results of the present study revealed, that
the flowers of Calliandria surinamensis which
showed copious amount of flavonoids and antho-
cyanidins demonstrated significant level of antioxi-
dant activity. The scavenging activity could be
adduced to the presence of hydroxyl and phenolic
groups in the secondary metabolites and these could
be implicated under some diseases conditions. A
potent scavenger of free radicals may serve as a pos-
sible intervention for the diseases and infections.

The study also demonstrated good keeping
quality of plant material because of low level of
moisture content, indicative of its prolonged shelf
life. 
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