Journal of Experimental Pharmacology

Dove

ORIGINAL RESEARCH

Antioxidant and Antimicrobial Activity of Solvent
Fractions of Calpurnia aurea (Ait.) Benth. (Fabaceae)

Dessie Belay'?
Ambaye Kenubih (?
Mohammed Yesuf?
Elias Kebede®
Muluken Yayeh®

Mastewal Birhan (2

ILivestock Promotion Sector, Belessa
District Agricultural Office, Gondar,
Ambhara, Ethiopia; 2Veterinary Para-
Clinical Studies, University of Gondar,
College of Veterinary Medicine and
Animal Sciences, Gondar, Amhara,
Ethiopia; 3Veterinary Pharmacy,
University of Gondar, College of

Veterinary Medicine and Animal Sciences,

Gondar, Amhara, Ethiopia

Correspondence: Ambaye Kenubih
Email ambayken@yahoo.com

Background: Calpurnia aurea (Ait.) Benth. leaves are used to treat different diseases like
ectoparasite infestation, diarrhea, sores, anthrax, fevers, pain, and snake venom. The leaves
of Calpurnia aurea were first extracted by methanol and further fractionated with the help of
n-hexane, dichloromethane and ethyl acetate with increasing polarity.

Methods: The antibacterial activities of the fractions were evaluated against disease causing
bacteria using agar well diffusion. The minimum inhibitory concentrations (MIC) of the
fractions were determined by the micro-broth dilution method using tetrazolium salt colori-
metric assay. The antioxidant activities of the solvent fractions were determined by phospho-
molbedum reduction assay, reducing power assay and hydroxyl radical scavenging activity.
Results: The average MIC value of C. aurea fractions ranged from 1.95mg/mL to 31.25mg/
mL, 7.81mg/mL to 31.25mg/mL and 13.02mg/mL to 62.5mg/mL, for ethyl acetate, dichlor-
omethane and n-hexane fractions, respectively. The leaf extracts have a higher antioxidant
effect, as shown in the phospho-molbedum reduction assay, reducing power and hydroxyl
radical scavenging assay.

Conclusion: The ethyl acetate and dichloromethane fractions revealed significant antibac-
terial effects against the growth of pathogenic bacteria. However, the n-hexane fraction
showed the least antibacterial effect against all of the test bacteria. Furthermore, the n-
hexane fractions of C. aurea showed higher antioxidant activity.
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Background
Animal cultivation is a central feature of the jobs of more than 70% of Ethiopians.
Approximately 90% of power generation in Ethiopia hinges on draft animals.
Animals moreover offer the means of survival in terms of nourishment security
within the nation.'

However, lacking veterinary wellbeing experts, rare and sporadic supply of
veterinary drugs, the expense of gear and drugs, nonattendance of government-
based animal wellbeing arrangements, counterproductive animal wellbeing arrange-
ments and destitution are a few of the major factors making animals raisers in
developing nations depend more on ethno-veterinary medication than cutting edge
science.” In Ethiopia, even 'cutting edge' practices instigated as long ago as 1908
are not followed. Rather, ethno-veterinary practices have been honed to deal with
animal afflictions.’

There is a long-established custom of knowing the medicinal properties of many
Nearly 90% of the
livestock population in Ethiopia relies on traditional plant remedies as the major

plants that are used to cure human and livestock diseases.”
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source of therapeutics.” Over 95% of the materials that are
traditionally used in prepared remedies are obtained from
plants. The medicinal plants that are used as a common
good are present in the markets to be used for fumigation,
vermifuge, pain relief and treating sick animals. Among
these, Echinops kebericho (Asteraceae) is widely sold in
the market for fumigation of cattle. Other plants that have
antimicrobial and wound healing properties are also com-
monly obtained in Ethiopian markets.®

Calpurnia aurea is among the major conventional
plants utilized to treat distinctive afflictions and is broadly
used throughout Ethiopia.” C. aurea has a number of
ethno-veterinary uses such as treating external parasites,®’

10,11

helminthiasis, swelling of the nose in mules, sores and

depression, rabies, parasitic leeches, snakebites,*7-10:12:13
anthrax,'*'® and blackleg.'®'” A root concoction is used
to stop bleeding after birth,'® and root extracts are used to
treat bloody diarrhea,®'> skin diseases,'” and stomach
ache.”’

Phytochemical screening of crude ethanol and metha-
nol leavf extracts of C. aurea exhibited the presence of
cardiac glycosides, phytosteroids, flavonoids, alkaloids,
phenols, and terpenoids.”' ?* Deep chemical investigation
of C. aurea leaves has shown a series of quinolizidine

alkaloids and pyrrole carboxylic acid ester.”

Among
these secondary metabolites, the quinolizine alkaloids
have a molicidal effect.”® Calpurnia contains a large quan-
tity of flavonoid content which has been reported to pos-
sess robust antioxidant properties.”*?’ Therefore, this
study aimed to determine the antimicrobial and antioxidant
properties of different solvent fractions of C. aurea leaf

extracts.

Methods
Collection and Preparation of Plant

Material

Fresh and healthy leaves of C. aurea (Ait.) Benth. were
collected from Tara-gedam forests, located in the Libo
Kemkem District (South Gondar Zone) of Amhara
Regional State, which is located at around 12°04.351'-
12°10.926'N and 37°44.266'- 37°50.057'E. The leaves
were identified in the University of Gondar, College of
Natural and Computational Science in Botany department
by an experienced botanist (Abiyu Enyew) and the vou-
cher specimen (016AKWGU) was deposited for feature
references. Then the leaves were rinsed thoroughly with

tap water and dried in a dark place. The dried leaf materi-
als were grinded by electric mill.

Preparation of Plant Extracts

Approximately lkg of dry powder leaves were macerated
and extracted in 95% methanol (1:5) for 48hrs three times,
then the crude extracts were filtered using Whatman filter
paper No. 1. The crude extracts were kept at 4°C and all
three extracts were mixed and subjected to evaporation by
a rota-vaporizer (Buchi, England) set at 50°C. Next, they
were dried using a freeze drier (Ningbo, China). The crude
extract was further fractionated a on separatory funnel by
using nonpolar solvents (n-hexane followed by dichloro-
methane followed by ethyl acetate) for 4hrs three times
and further subjected to evaporation by rota-vaporizer set
at 50°C. Finally, it was dried with a freeze drier.

Phytochemical Screening of the Fractions
Ethyl acetate, dichloromethane n-hexane fraction and
crude methanol extracts of C. aurea leaves were screened
for the presence of phenolic compounds, terpenoids, car-
diac glycosides, alkaloids, saponins and tannins using
standard phytochemical procedures as described by

1% and Farhan et al.?’

Ayoola et a Briefly, the following
were appplied: the Salkowski test for terpenoids, the
Liebermann—Burchard test for steroids, the frothing
test for saponins, the ferric chloride test for tannins, the
Keller—Killiani

Dragendorff's and the Mayer’s tests for alkaloids, and the

test for cardiac glycosides, the

ammonia test for detection of flavonoids.

Bacterial Strains

Test bacteria were the kind gift of the National Animal
Health Diagnostic and Investigation Center (NAHDIC),
Sebeta, Ethiopia and the Ethiopia Public Health Institute
(EPHI), Addis Ababa, Ethiopia. This test was conducted
using the following test bacterial strains: S. aureus (ATCC
29213), E. coli (ATCC 25922), E. faecalis (ATCC 29212),
K. pneumonia (ATCC 700603), C. freundii (ATCC 43864),
S. typhi (ATCC 6539), and E. coli clinical isolate.

Inoculum Preparation

The sterile nutrient agar plate was prepared and inoculated
with standard pathogenic bacteria aseptically, and incu-
bated for 24hrs at 37°C. The bacterial suspension was
then adjusted to obtain turbidity visually comparable to
the prepared 0.5 McFarland standards. The turbidity of the
inoculum tube was adjusted to 0.5 McFarland standard
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(1x10® cfu/mL). The adjustment and comparison of the
turbidity of the inoculum tube and that of the standard was

performed by visual observation.*3%3!

Antimicrobial Assay

Agar Well Diffusion

Agar well diffusion was conducted to screen antimicrobial
activity of fractions. The standardized bacterial suspension
was streaked uniformly on prepared sterile Muller Hinton
Agar (MHA) plates, then five equally spaced wells were
made with a sterile cork borer (6bmm diameter). The
labeled wells were filled with 100pL of 500 mg/mL, 250
mg/mL, 125 mg/mL and 62.5mg/mL of each of the solvent
fractions.”? As well as the commercial antibiotic discs of
ciprofloxacin, 0.005 mg/disc and gentamicin, 0.01 mg/disc
was used as a positive control and 100uL of 5% dimethyl-
sulphoxide (DMSO) was used as a negative control. Then,
the plates were left undisturbed for about 30 min at room
temperature. Next, it was incubated at 37°C for 24hrs. The
inhibition zone was measured using a digital caliper. Each
test was performed three times for each plate and the
means of inhibition zones were calculated for each
fraction.

Determination of Minimum Inhibitory Concentration
Under aseptic conditions, 96 well microtitre plates
(Greiner Bio-One, Germany) were used for tetrazolium
salt colorimetric assay. The first column of microtiter
plate was filled with 100pL Mullen Hinton Broth
(MHB). Then, 50uL of MHB was dispensed to the rest

3032 while the first column was filled with solu-

of wells,
tion of fractions (500 mg/mL). A serial two-fold dilution
of the solvent fraction was conducted from the second to
the tenth rows. The bacterial suspension was prepared by
diluting the 0.5 McFarland standard turbidity equivalent
bacterial suspensions (1x10%cfu/mL) in the ratio of 1:20 in
the respective broth to get a final concentration of approxi-
mately 5x10%fu/mL.**> Twenty microliters of diluted bac-
terial suspension was dispensed to each well except for
those in the eleventh row (negative control). Each plate
had a set of three controls.'" The eleventh column con-
tained all solutions plus ceftriaxone as a positive control”
and the twelfth column with all solutions plus 100ul 5%
dimethylsulphoxide (5% DMSO) was used as negative
control. Each plate was wrapped loosely with parafilm
(American National Can™, Greenwich, USA) to prevent
dehydration then incubated at 37°C for 24hrs. After 24hr

incubation at 37°C, 30uL of the aqueous solution of

2.5mg/mL of 2, 5-diphenyl tetrazolium chloride (UNI
CHEM, India) was added and mixed in each well and
further incubated for 30 min. The lowest concentration of
fraction at which no color change occurred was recorded
as the MIC value and all tests were performed in triplicate

for each bacterium.*’

Minimum Bactericidal Concentration
This was determined by aseptically sub-culturing Sul. of
the contents of wells from the MIC results for each patho-

34,35 and

genic test bacterium to sterile plate counting agar
incubated at 37°C for 24hrs. The lowest concentration of
the fractions which showed no bacterial growth after incu-
bation was observed for each triplicate and noted as the

MBC.3°

Antioxidant Effect

Phosphomolybdenum Reduction Assay
Phosphomolybdenum reduction potential of plant fractions
was determined according to Snousi et al.>® Reagent was
prepared by mixing 0.0499mL ammonium molybdate
(4mM), 0.588mL sulpheric acid (0.6M), and 0.369mL of
monosodium phosphate (28mM). The assay mixture con-
tained 100pL of plant fraction at different concentrations
(25, 50 and 100pg/mL) and 1mL reagent solution. The
mixture was incubated at 95°C for 90 min. The absorbance
of green complex was measured at 695nm. Ascorbic acid
was used as a positive control. The result was represented
in terms of the number of microgram equivalents of ascor-
bic acid per milligram of fractions.

Reducing Power Assay

The reducing power of C. aurea leaf fractions were deter-
mined according to the method previously described by
Boulekbache-Makhlouf et al.*’ Different concentrations of
C. aurea leaf fractions (25pg/mL, 50pg/mL and100pg/mL)
in ImL of distilled water were mixed with phosphate
buffer (2.5mL, 0.2 M, pH 6.6) and potassium ferricyanide
(2.5mL, 1%). The mixture was then incubated at 50°C for
20 min. Next, 2.5mL of 10% trichloroacetic acid was
added, which was then centrifuged at 3000 rpm for 10
min. The upper layer of the solution (2.5mL) was mixed
with distilled water (2.5mL) and FeCl; (0.5mL, 0.1%) and
the absorbance was measured at 700nm. Increased absor-
bance of the reaction mixture indicated increased reducing
power. Ascorbic acid was used as standard and test was

run in triplicate and results averaged.®’
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Hydroxyl Radical Scavenging Activity
Hydroxyl radical scavenging activity of the leaf fractions was
determined according to the method reported by Pavithra and
Vadivukkarasi.*® Briefly, the reaction mixture contained 1
mL of different concentrations of these fractions (100 pg/
mL, 200 pg/mL, 400 pg/mL and 800 pg/mL), ImL of iron-
EDTA solution, 0.5 mL of 0.018% EDTA, ImL of DMSO
(0.85% in 0.1 M phosphate buffer pH7.4), and 0.5 mL of
0.22% ascorbic acid. The tubes were tightly sealed and
incubated at 90°C for 15 min; the reaction was stopped by
adding ImL of ice-cold 17.5% TCA. Then, 3.0 mL of Nash
reagent mixed with 100mL distilled water was added and
incubated at room temperature for 15 min for color develop-
ment. The absorbance was measured at 412nm against a
reagent blank. The result was represented in terms of the
number of microgram equivalents of ascorbic acid per milli-
gram of plant fraction.*® The inhibition percentage hydroxyl
radical scavenging was calculated according to the following
equation:

% inhibition = (%) = [(do — A1)/Ao] x 100

where A, is the absorbance of control reaction and A;
is the absorbance of the sample fractions.

Acute Toxicity Test

An acute toxicity test (LDsg) was conducted on female white
albino mice. These experiment animals weighed, on aver-
age, 35g and were 9 weeks old. Prior to experimentation, the
mice rested for six days until they adapted to the environ-
ment and were in good condition. They were kept in plastic
mice cages at a temperature of 22°C and exposed to a
normal light-dark cycle with ad libitum pellet feed and
water.”> This study was done using the limit test dose of
2000 mg/kg as recommended by the Organization for
(OECD)
guideline.”® The white albino mice were randomly distrib-

Economic Cooperation and Development
uted into seven groups (n=3). The first three groups received
a 2000 mg/kg fraction of the leaf part of C. aurea in a single
dose. The last group (negative control group) received a
placebo (distilled water 10m1/kg). The mice were inspected
frequently for the first 4hrs after administration, for frequent
urination, signs of intoxication, and neurological signs.
Then, we followed the mice for 14 days for gross behavioral
changes and other signs of toxicity.

Ethical Approval
All experimental mice were kept on standard mice feed and
water was provided ad libitum and experimentation was

conducted in accordance with the University of Gondar,
Research and Community Service Vice President's Office.
Ethical clearance with approval (No. O/V/P/RC/05/813) was
obtained from the Research and Community Service Vice
President's Office, University of Gondar, before the com-
mencement of the study. All animal experiments were con-
ducted in accordance with the National Institutes of Health
Guide for the Care and Use of Laboratory Animals (NIH
Publications No. 8023, 8th edition).

Data Management and Analysis

Data collected from each study plant and the laboratory
results were entered on a Microsoft Excel spreadsheet. The
data was represented as mean + SE and statistical signifi-
cance was carried out employing one-way analysis of
variance (ANOVA) in SPSS followed by the Tukey post
hoc test where p <0.005 was considered statistically sig-
nificant. Correlations were determined using the Pearson
correlation coefficient in bivariate correlations. Ps of <0.05
were regarded as significant.

Results

Screening of Phytochemical
The results of the phytochemical screening of the leaves of
C. aurea are shown in Table 1.

Antibacterial Activities

Agar Well Diffusion

The growth of pathogenic bacterial strainss was inhib-
ited by the EA, DCM, and n-hexane fractions of the
leaves of C. aurea. Among the pathogenic bacteria, the
most susceptible bacterium at 500 mg/well was E. fae-
calis and S. typhi in an ethyl acetate fraction of C. aurea
(Tables 2, Tables 3—4). The mean zones of inhibition of

Table | Phytochemical Analysis of the Leaf Fractions of C. aurea

EA DCM NH

Tannins +

Saponins + + +
Cardiac glycoside - - -
Flavonoids + + +
Steroids + + +
Terpenoids + + +
Phenols + + +
Anthraquinone - - —
Alkaloids + + +

Note: + = present, — = absent.
Abbreviations: EA, ethyl acetate; NH, n-hexane; DCM, dichloromethane.
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Table 2 Zone of Inhibition (in mm) of EA Fraction of the Leaves of C. aurea
Ethyl Acetate
500mg/mL 250mg/mL 125mg/mL 62.5mg/mL Gen CPR
C. freundii (ATCC 15,040,827 b | |3 6740 477 12082 d™ e 10.33+0.475°79™™ | 2241 41 25+0.81
43864)
K. pneumonia (ATCC 15,670,477 DI || 440 g3 104£0.8 |2 ¢ e 8.33+0.00°4™ ™ | 224163 23%1.63
700603)
E. faecalis (ATCC 18.18:+£0.44% BT || 6 3340 472 H I 12.67+0.47%"74™¢™ | 933404784 <™ | 19+0.00 26.33+0.47
29212)
S. Typhi (ATCC 6539) | 17.33%1.69" ™0™ ™ | |5 674] 242 b e 14£0.00>" ¢ e 11.33£0.0024""™ 21081 21081
E. coli (ATCC 25922)) | 13.674£0.475 70" ™ d™ | || 3340472 0™ ™™ | 933404729 | 76740.00° 4™ | 19+0.8I 22.33+0.94
E. coli (Clinical) 13.3320.475 7P ||| 33404727V | 93340475 | 7 67404177 | 186740471 | 24.33+0.47
S. aureus (ATCC 11.674£0.4757 077 d™ ||| 6740,0.57°7YCTE | 8 6740477 | 467432557 | 16,67+ 20.67+1.7

29213)

Notes: Values are expressed as Mean + SEM (n=3), analysis was performed with one-way ANOVA followed by Tukey's test; *compared to positive control, ®to 62.5 mg/mL,
“to 125 mg/mL, to 250 mg/mL, © to 500 mg/mL; *p<0.01, **p<0.001.
Abbreviations: Gen, gentamicin; CPR, ciprofloxacin; DMSO, dimethyl sulfoxide.

Table 3 Zone of Inhibition (in mm) of DCM Fraction of the Leaves of C. aurea

Dichloromethane

500mg/mL 250mg/mL 125mg/mL 62.5mg/mL Gen. CPR.
K. pneumonia [4.440,3 |2 [2.77+0.39%7 0™ || | 40 5 e 940,58 19.33+1.2 | 24.67+0.88
Citrobactor | 440,583 e 240,58 b e e 100,58 4" e 8.7+0.3577" 4™ | 91.33+0.88 | 24+0.58
E. faecalis | 60,5872 | 40,582 b e 240,572 43 10.33+1.257 ™ | 91 .5+0.76 27.43+0.29
S. typhi | 540,573 e 340,570 e [1.14],053 ™™ | g4q p7a™d™re 20+0.58 25.73+0.37
E. coli (ATCC). | 130.33p4>""0™ ™™ | |0 740 352 4" ™ 9.140, | ¥ I 7.17£0.17774™ 1 18334088 | 27.67+0.33
E. coli clinical 12.940,58> " e 10.73+0.37% "™ 9.140, | ¥ 8.1340.13574™<™ | 194058 23.33%1.2
S. aureus 10,670,333 B ™™ | g 4403 ¥ I 8.03+0.03° 4™ | 63340.035 ™ | 740,57 210.37

Notes: Values are expressed as Mean + SEM (n=3), analysis was performed with one-way ANOVA followed by Tukey's test; *compared to positive control, °to 62.5 mg/mL,
“to 125 mg/mL, %o 250 mg/mL, °to 500 mg/mL; *p<0.01, *p<0.001.
Abbreviations: Gen, gentamicin; CPR, ciprofloxacin; DMSO, dimethyl sulfoxide.

Table 4 Zone of Inhibition (in mm) of n-Hexane Fraction of the Leaves of C. aurea

n-Hexane

500mg/mL 250mg/mL 125mg/mL 62.5mg/mL Gen. CPR.
C. freundii (ATCC 43864) 14.3740,323 0 |1 4.3040,327 YT | 0.3740,3237 9™ | 8,840,333 ™ | 184058 20.67+1.20
K. pneumonia (ATCC 13.3320,827 7Y | 19.3340.887 YT | 1, 6T 94| QT 20+1.16 21,67+1.20
700603)
E. faecalis (ATCC 29212) 15,070,857 b T | 3,370,327 0 || 330,337 | 9.3740,327™ | 21.3320.67 | 23.331.45
S. typhi (ATCC 6539) 14.3320,62 7P| 3.740.657 0T || 6740.335TE™ | 9,6740.332 ™ | 1940.58 22.33+0.67
E. coli (ATCC 25922)) 12,670,335 7077 || 40,57 ¢ e 9.3740.3237 4| 7,6740.335¢ ™ | 1620.58 19+0.58
E. coli (Clinical) 11740355777 d™ | 00,02 d e 9] Q¥ 7.740.68° | 164058 20+1.00
S. aureus (ATCC 29213) 9.67+0.335 BT | g 140,077 8.0+0,33% e 7.3740.3257 | 14432029 | 17.67+0.88

Notes: Values are expressed as Mean % SEM (n=3), analysis was performed with one-way ANOVA followed by Tukey's test; *compared to positive control, °to 62.5 mg/mL,
“to 125 mg/mL, %to 250 mg/mL, °to 500 mg/mL; *p<0.01, ***p<0.001.
Abbreviations: Gen, gentamicin; CPR, ciprofloxacin; DMSO, dimethyl sulfoxide.
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E. faecalis and S. typhi on C. aurea were 18mm and
17.33mm, respectively. In addition, among the gram
negative bacteria, standard strains of E. faecalis were
500mg/well  of
less

most susceptible at these plant

and S
Comparisons between the plant fractions and the posi-

fractions aureus  was susceptible.
tive control revealed there were significant differences
(p<0.001). There were statistically significance differ-
ences between the antimicrobial activity of the highest
concentrations and the preceding concentrations of E.
coli (standard), E. (Clinical), and S.

(p<0.05).

coli aureus

Minimum Inhibitory Concentration of Fractions
Minimum inhibitory concentration (MIC) values ranged
from 1.95 to 31.25 mg/mL for ethyl acetate fraction, 7.81
+0.00 to 31.25 for dichloromethane fraction, and 13.02+4.51
mg/mL for n-hexane fraction of C. aurea leaves.

In C. aurea for the ethyl acetate solvent fraction, the
maximum MIC obtained was 1.95 mg/mL (S. #yphi), while
the minimum MIC was 32.25 mg/mL (S. aureus). For dichlor-
omethane solvent fraction, the maximum MIC obtained was
7.81 mg/mL (E. faecalis) and the minimum MIC was 62.5mg/
mL (E. coli ATCC). For n-hexane fraction the maximum MIC
obtained was 13.02mg/mL (E. faecalis) and the minimum
MIC was 62.5mg/mL (E. coli clinically isolated) (Table 5).

Minimum Bactericidal Concentration of Fractions

Based on the MBC determination method, n-hexane, DCM,
and EA fractions of the C. aurea had antibacterial effects. As
indicated in Table 5, the corresponding means of MIC value
and MBC value of the fractions were almost different in
terms of the growth of the majority of the test bacterial
strains. The maximum mean MBC (least dilution) was
1.95+0.00 mg/mL (against S. #yphi) for ethyl acetate frac-
tion, 13.02+4.51 (against E. faecalis) for dichloromethane

fractions, and 15.62+0.00 mg/mL (against E. faecalis) for n-
hexane fraction of C. aurea. When comparing ceftriaxone
(positive control) and plant fractions, ceftriaxone had the
higher antimicrobial effect (p<0.05).

Antioxidant Activity

Phosphomolybdenum Reduction Assay

The total antioxidant capacities of C. aurea leaf fractions
were determined using the phosphomolybdate method. All
fractions of these plants possess good antioxidant capaci-
ties (see Figure 1). The n-hexane fraction of C. aurea
possesses antioxidant activity (AAE 2.56pg/mg) closely
related to the standard antioxidant (ascorbic acid). The
dichloromethane and ethyl acetate fractions of C. aurea
were slightly lower when compared with the standard
compound (AAE 2.33pg/mg and 1.73 pg/mg, respec-
tively). The n-hexane fraction of C. aurea displayed higher
reducing activity as compared to the ethyl acetate and
dichloromethane fractions. The fractions of C. aurea
were changed molybdenum (VI) to molybdenum (V) and
consequent formation of green phosphate complex at
acidic pH. The green color was the indicator of the anti-
oxidant activity of the plants.

Reducing Power Assay

The reducing power of the solvent fractions of C. aurea
leaves were investigated using the potassium ferricya-
nide reduction technique. The n-hexane fraction of
C. aurea possesses good reducing power ability when
compared to dichloromethane and ethyl acetate (Figure
2). The reducing power ability of the n-hexane fraction
was (AAE 1.25pg/mg), which is almost the same as the
standard value (1.27ug/mg). The reducing power abil-
ities of dichloromethane and ethyl acetate were less than
the standard values (AAE 0.93pg/mg and 1.13pg/mg,
respectively). In this test, depending on the reducing

Table 5 MIC and MBC (mg/mL) Value of the Solvent Fractions of the C. aurea

Ethyl Acetate Dichloromethane n-Hexane

MIC MBC MIC MBC MIC MBC
C. freundii (ATCC 43864) 15.62+0.00 15.62+0.00 20.83£9.02 26.04+9.02 31.2540.00 52.08+10.41
K. pneumonia (ATCC 700603) 6.51+2.25 7.81%0.00 15.62+0.00 20.83+9.02 31.2540.00 41.67+18.04
E. faecalis (ATCC 29212) 2.60£1.12 2.60%1.12 7.81+0.00 13.02+4.51 13.02+4.51 15.62+0.00
S. Typhi (ATCC 6539) 1.95+0.00 1.95+0.00 26.04+9.02 31.25+0.00 14.68+1.04 52.08+104
E. coli (ATCC 25922)) 10.42+4.51 13.02+4.51 62.5+0.00 64.5+0.00 41.67+4.51 20.83+9.02
E. coli (Clinical) 20.83£9.02 24.83+9.02 26.04+9.02 51.92+17.89 62.5+0.00 63.5+0.00
S. aureus (ATCC 29213) 31.25+0.00 36.25+0.00 31.25+0.00 41.67+18.04 13.0244.51 62.5+0.00

Note: Where ciprofloxacin was used as a positive control.
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Figure | Phosphomolybdenum reduction assay of the fractions of C. aurea leave.
power of each compound, the yellow color of the test Discussion

mixtures turned to various shades of green and blue.
There was an increased reducing power in a dose depen-
dent manner.

Hydroxyl Radical Scavenging Activity

The solvent fraction of C. aurea showed good radical scaven-
ging activity (Figure 3). From the solvent fractions of these
plants, the n-hexane fraction of C. aurea leaves showed
better radical scavenging activity (IC50 0.12mg/mL and
0.46mg/mL), respectively. The hydroxyl radical scavenging
activities of ethyl acetate and dichloromethane fractions of C.
aurea were IC50 0.61mg/mL and 0.52mg/mL, respectively.

According to this study, solvent fractions of C. aurea leave
were found to have antimicrobial and antioxidant activity.
The highest yield was noted with n-hexane fractions, fol-
lowed by dichloromethane fractions, then ethyl acetate
fractions. The cause might be that solvents with low
polarity have the ability to capture a higher amount of
nonpolar compounds.

Different fractions of C. aurea were evaluated for their
antimicrobial effect against certain gram-negative and
gram-positive bacteria. The ethyl acetate, dichloro-
methane, and n-hexane fractions of C. aurea leaves had

antimicrobial effects on C. freundii, E. coli, K. pneumonia,
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Figure 2 Reducing power of fractions of C. aurea leave.

S. typhi, E. faecalis, E. coli (clinically isolated), and S.
aureus in a varying concentrations.

The possible reason for these differences could be the
susceptibility pattern of these bacterial species and the
differences in the sites of action of the secondary metabo-
lites identified in each solvent fraction amongst the test
bacteria. The analysis showed that there was a highly sig-
nificant difference (p<0.05) when the effect of the plant
fractions was compared to that of the positive control.

The current study indicated that the solvent fractions of
these plants had different effects on the test bacteria.”? The
cause might be related to their solubility and the capacity
of these compounds to pass through the biological mem-
brane. These findings are supported by the reports of Umer
et al** and Adedapo et al*® who observed different effects
on different species of bacteria.

According to the qualitative analysis of the solvent
had different secondary

fractions, the plants
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Figure 3 Hydroxyl radical scavenging activity of fractions of C. aurea leave.

metabolites. These phytochemicals found in the crude
methanol extract and fractions were positive for tan-
nins, saponins, phenol compounds, flavonoids, terpe-
noids, steroids and alkaloids. This finding was in line
with the findings of Umer et al’> and Eyasu et al.**
However, cardiac glycosides, as reported by Eyasu et
al,>* in the crude ethanolic extracts of the leaves of
C. aurea were not found in the current study.

Furthermore, the presence of steroids was not reported

by Umer et al.>? This difference could be attributed to
experimental error and also the methods and solvents
used during the extraction procedures.

In the current study, the oral acute toxicity effects of
the fractions were safe at 2000mg/kg. This finding is in
line with the previous findings of Umer et al*? and Eyasu
et al.*

Antioxidant activities of fractions of C. aurea were
evaluated using hydroxyl radical scavenging, phospho-
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molybdenum reduction assay and reduction power
assays. However, in the previous study by Adedapo et
31,23

extracts of C. aurea were determined using 1,1-

the free radical scavenging activity of the leaf

Diphenyl-2-picrylhydrazyl (DPPH), 2,2'-azinobis-3-
ethylbenzothiazoline-6-sulfonic acid (ABTS), and
FRAP assay.

Conclusion

In the current study, high antioxidant activity was
observed in the fractions (dichloromethane, ethyl acetate
and n-hexane). The presence of flavonoids and phenolic
compounds in the nonpolar fractions of C. aurea leaves
were responsible for higher antioxidant activity.

Hence, this study supports conventional usage of this
therapeutic plant in the management of bacterial contam-
Further studies aimed at the
characterization of the active compounds in the nonpolar

inations. isolation and
fractions of C. aurea leaves could reveal compounds with
better therapeutic uses.
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