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ABSTRACT: Ipomoea hildebrandtii Vatke have been effectively used to relieve general body pains, treat
wounds and cuts in the semi-arid region of Kenya. Hence the objective of this paper was to evaluate the
phytochemical analysis, antioxidant and antimicrobial properties of hexane, ethyl acetate and methanol leaf extracts
of Ipomoea hildebrandtii Vatke shrub plant. The profiling of the phytochemicals was carried out using the Fourier-
transform infrared (FTIR) and Gas Chromatography-Mass spectroscopy (GC-MS) analyses. Antimicrobial and
antioxidant activities of the methanol, hexane and ethyl acetate extracts of I. hildebrandtii were determined using
disk diffusion and 2,2-diphenyl-I-picrylhydrazyl (DPPH) radical scavenging assays respectively. Preliminary
phytochemical screening revealed that the leaf extracts are enriched with alkaloids, tannins, terpenoids, steroids,
glycosides, flavonoids, phenols, quinones, and saponins. With GC-MS, the major compound tetratetracontane
(73.14%) was identified in hexane and 9-octadecanamide, (Z)- in ethyl acetate and methanol extracts (30.99%) and
(43.09%) respectively. The IR spectroscopy revealed various functional groups such as C=0, C=C, -OH and —NH.
The methanol extract showed good antimicrobial activity at 1000 mg/mL against all the microorganisms tested
except Escherichia coli while the hexane extract was the best antimicrobial activity against E. coli at 1000 mg/mL.
The ethyl acetate extract showed the best antioxidant activity against DPPH (ICs, = 48.70 + 1.54 pg/mL) compared
to the standard ascorbic acid (ICso = 21.24 + 0.12 pg/mL). The experimental findings showed that all extracts from
I. hildebrandtii leaves possess significant antimicrobial and antioxidant activities justifying its use in traditional
medicine. These biological activities might be due to the presence of the presence of the identified phytochemicals
in them.
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According to the World Health Organisation,
antibiotic resistance is a severe public health issue,
particularly in underdeveloped nations where
infectious illnesses are still a significant cause of death
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(da Silva et al., 2016). The development of resistance
of pathogens to the existing drugs has led to research
in folk medicine to seek new approaches to develop
drugs against microbial infections and to examine
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various medicinal plants for their potential
antimicrobial activity (Khatiwora et al., 2012).
Antimicrobial agents from plant sources have long
been employed to develop essential novel therapies.
The phytochemistry of medicinal plants has revealed
numerous pure bioactive compounds that have so far
been essential tools in the practice of modern medicine
(Silva et al., 2012). Plants of the genus Ipomoea
contain bioactive compounds such as glycosides,
having antimicrobial, antitumor, and antifungal
properties. The therapeutic esteem of this class ofc
compound is remarkable and it is utilized for the
treatment of different illnesses such as constipation,
loose bowels, diabetes, rheumatism and inflammation.
It has also been demonstrated that Ipomoea glycosides
have antimicrobial, antitumor and antifungal
properties (Lautie et al., 2020). As reported, several
Ipomoea species, including Ipomoea batatas and
Ipomoea indica, all have antimicrobial properties
whose activity has been exploited (Meira et al., 2012)
except Ipomoea hildebrandtii, whose antimicrobial
potential is unexplored.

Ipomoea hildebrandtii Vatke, commonly known as
morning glory, is an evergreen sub—woody shrub (1-4
m tall) with hairy stems and white or purple flowers of
the Convolvulaceae family (Witt and Luke, 2017).
This plant species is an annual herb growing widely in
Southern parts of Kenya (Mganga et al., 2010). It has
customarily been used medicinally in different
communities in East Africa for the treatment of a
variety of illnesses. In Kenya, a decoction of fresh
leaves is drunk to relieve general pains in the body
while the latex from the stem is used for wounds and
cuts (Lemmens, 2013). To our knowledge, there is
insufficient  information on the antibacterial,
antifungal and antioxidant activity of Ipomoea
hildebrandtii. Hence, the objective of this paper was
to evaluate the phytochemical analysis, antioxidant
and antimicrobial properties of hexane, ethyl acetate
and methanol leaf extracts of Ipomoea hildebrandtii
Vatke shrub plant.

MATERIALS AND METHODS

Collection of plant material: The leaves of Ipomoea
hildebrandtii were collected in March 2021 around the
Ibissil region of Kajiado County, Southern Kenya.
Authentification of the plant was carried out by Mr.
John Kamau Muchuku, a plant taxonomist from the
Botany Department of Jomo Kenyatta University of
Agriculture and Technology (JKUAT). The voucher
specimen WJIN-JKUATBH/001/A-2021 was
deposited at the JKUAT Botany Herbarium.

Solvent extraction: The air-dried and powdered leaves
of 1. hildebrandtii (700 g) was succesively extracted
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using hexane, ethyl acetate and methanol at room
temperature for 72 hours to obtain corresponding
solvent extracts after evaporation under vacuum
(Githua, 2013). Resulting extracts were stored in a
refrigerator until when needed.

Phytochemical Analysis: Phytochemical study was
performed to identify phytochemical components in
the leaf extracts of I. hildebrandtii following the
methods described for qualitative phytochemical
screening (Roghini and Vijayalakshmi, 2018).

Chemical characterization of the extracts:

IR spectral analysis: About 2 mg of the methanol,
hexane and ethyl acetate fractions was mixed with
spectroscopic grade Potassium Bromide (KBr) salt
and compressed into thin pellets. The functional
groups in the leaf pellets of the extracts were detected
using One Perkin-Elmer spectrometer between 400 to
4000 cm™? at a resolution set at 4cm™. Infrared
absorptions obtained were recorded.

Gas chromatography/mass spectrometry (GC/MS)
analysis: 500 mg of powdered I. hildebrandtii leaves
was weighed in 50 mL Erlenmeyer flask sample and
extracted with 10 mL each of hexane, ethyl acetate and
methanol. The mixtures were allowed to stand for 24
hours with constant agitation and filtered with
(Sartorius NY 0.45 pum, 47 mm) membrane filters
prior to GC-MS analysis (Otieno, 2016). The Agilent
5975 GC-MS system was used to get the entire
chemical profile. A BPX5 non-polar fused silica
capillary column (30 m x 0.25 mm) was used under
the following condition: temperature range 60 °C (2
mins) to 250 °C at 3 °C per min and the final
temperature was retained for 20 mins, split injection
mode; mass range of mass to charge ratio (m/z) 30 -
450 and helium as a carrier gas flow rate of 1.00
mL/min; temperature of ion source 200 °C and
interface temperature 300 °C. The data were obtained
using NIST-11, the National Institute of Standards and
Technology's mass spectrum library. The unknown
spectrum was compared to the WILEY 8 library
database's standard spectrum to identify compounds
present (Rhetso et al., 2020).

Antioxidant assay: Antioxidant activity was
determined using a modified version of the DPPH
radical-scavenging (Oyedemi et al., 2010). Two
milliliters of different dilutions of the extracts (7.8125
— 500) pg/mL were mixed with 1 mL of freshly
prepared DPPH solution (1 mM). The absorbance was
measured at 517 nm after fifteen minutes of incubation
in the dark. The ability to scavenge the DPPH free
radical was determined with respect to reference
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standard which contained all reagents without the test
sample using Equation (1)

(Abs control — Abs sample)
% RSA =

X 0,
Abs control 100% (1)

Where RSA = percentage radical scavenging activity;
Abs control is the absorbance value of blank solution
and Abs sample is the sample's absorbance value.

To measure the quantity of plant extract necessary to
scavenge DPPH by 50%, the percentage of DPPH
radical scavenging was plotted against the plant
extract concentration (pg/mL) (ICsp). Ascorbic acid
was used as reference compound.

Antimicrobial  Assay:  Gram-negative  bacteria
(Pseudomonus aeruginosa ATCC 27853, Escherichia
coli ATCC 25992, and Salmonella typhi ATCC
14028), gram-positive bacteria (Staphylococcus
aureus ATCC 25923, Bacillus subtilis, and
Streptococcus mutans ATCC 25175), and fungi
(Candida albicans ATC 10231) were used as test
microorganisms in this study.

Preparation of plant extracts for antimicrobial
activity: An amount of 1 g of each extract were
weighed into sterile universal flasks. To each flask, 1
mL of 99.9% pure dimethylsulfoxide (DMSO)
(Sigma-Aldrich) was added to obtain a 1: 1
concentration and the mixture was agitated with a
vortex mixer. All extracts were subjected to the same
procedure (Otieno, 2016).

Preparation of the culture media: The susceptibility
tests were carried out on Mueller-Hinton Agar (MHA)
by dissolving 38 g of agar in 1 litre of distilled water.
The medium was sterilized for 15 mins at 121 °C inan
autoclave and was cooled to 40 °C. The agar was
aseptically poured onto pre-labelled sterile petri plates
(90 mm) on a levelled horizontal plane to a consistent
depth of 4 mm, equating to about 25 mL of medium
per dish. The dishes were covered and were left to
stand at room temperature and stored at 4 °C (Otieno,
2016).

Preparation of inoculum: The colony suspension
technique was used to make the test microorganism
inoculum (EUCAST, 2003). The different bacteria
strains and isolates were grown on nutrient agar
overnight at 37 °C. The same bacteria colonies from
the cultures were then suspended in sterile saline
solution. Following the McFarland turbidity of 0.1 at
600 nm, the suspension was further adjusted to reach
5 x 10° colony forming units per/mL (Olajuyigbe,
2012).
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Disc-diffusion technique: With some modifications,
the bioassay was carried out using the Disc-diffusion
technique (Khatiwora et al., 2012). Adequate amount
of nutrient agar was prepared and dispensed into
sterile plates and allowed to compact after cooling
under aseptic conditions. Each extract was serially
diluted to 1000, 100, 10, 1 and 0.1 mg/mL
concentrations. A volume of 0.1 mL of each test
organisms were inoculated with sterile spreader on the
surface of solid medium in plates. The inoculated agar
plate was incubated with the test organism for 1 hr
before placing the extract impregnated paper discs on
the plates. Negative control (DMSO) and positive
control  (Norfloxacin, Ofloxacin, Ceftriaxone,
Sulphamethoxazole, Amoxylclav, Nitrofurantoin,
Nalidixic acid, Gentamicin) discs were arranged on
each plate. The plates containing bacterial isolates
were incubated at 37°C for 24 hrs while those with
fungal isolates at 25° C for 48 hrs. After incubation, all
the plates were observed for zones of inhibition (ZOl)
and the diameters of the ZOI were measured using a
Vernier calliper and results recorded.

Statistical analysis: All the experiments were repeated
three times. Origin Pro 21 was used to analyse a one-
way analysis of variance (ANOVA) of the data. The
results were expressed as mean + SD and determined
to be significant at P <0.05.

RESULTS AND DISCUSSION

The phytochemical screening of the methanol, hexane
and ethyl acetate extracts of I. hildebrandtii revealed
the presence of alkaloids, tannins, terpenoids, steroids,
glycosides, flavonoids, phenols, quinones and
saponins (Table 1). These phytochemicals have been
reported to possess varying biological properties
including antimicrobial, antidiabetic, antioxidative,
anti-inflammatory, anti-tumoral, antibacterial
properties. These reports correlate with the existing
studies of other Ipomoea spp. (Aliyu et al., 2010;
Bhaigybati et al., 2020).

Table 1: Preliminary phytochemical tests on the leaf extracts of I.

hildebrandtii
Test Ipomoea hildebrandtii Extracts
Hexane Ethyl acetate Methanol
Alkaloids + + +
Tannins - + +
Terpenoids + - +
Steroids + - +
Glycosides + - -
Flavonoids + + +
Phenols - + +
Quinones - + +
Saponins +

+: Present, -: Not present
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The IR spectra reveals the presence of different
functional groups of the compounds present in 1.
hildebrandtii (Table 2; Figure 1, 2 and 3). The ethyl
acetate and methanol extracts have a characteristic
broad absorption band at around 3383 and 3370 cm
respectively which represents O-H of acids, alcohols
and phenols. The hexane extract however showed a
weak band at 3451 cm* which represents N-H stretch
of an amine (Mandal and Bhattacharya, 2015). All the
extracts show absorption around 2930 cm™ assigned to
the asymmetric C-H stretching indicates the presence
of some alkane compounds. The band around 2860
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cm* for ethyl acetate and methanol extracts is due to
the symmetric C-H stretching of the alkane
compounds present (Bellamy, 2013). The band at 1722
cm? for all samples represent C=0O stretch of
aldehydes, ketones, esters, amides & carboxylic acids
(Coates, 2000). The medium peak observed at 1447
cmt indicates the presence of C-H bend alkanes and a
relatively stronger peak around 1050 cm™ and 1030
cm?® signifies C-O of ethers, esters & glycosidic
linkage (Maréchal and Chanzy, 2000). All the peak
assignments are summarised in Table 2.

Table 2: FTIR Interpretation of compounds in leaf extracts of |. hildebrandtii

FTIR Peak positions (cm™)

Hexane Ethyl Methanol Tentative Possible functional group
acetate assignment
3840 Si-O-H stretch Kaolinite and Fe oxides
3742 R-NH-R stretch  Amines, Amides
3451 N-H stretch Amines
3383 3370 O-H stretch Alcohols, aldehyde & Carboxylic
acids
2930 2922 2926 C—H stretch Alkanes
asymmetric
2862 2866 C—H stretch Alkanes
symmetric
2787 C—H stretch Aldehydes
1736 1719 1722 C=0 stretch Aldehydes, Ketones, Esters,
Amides & Carboxylic acid
1640 C=C stretch Alkenes and Aromatic compounds
1447 1447 1439 C-H bend Alkanes
1366 C-H bend Alkane
symmetrical
1389 O-H bend Phenol or tertiary alcohol
1215 C—N stretch Amine, Amide
1252 C-O stretch Alkyl ether
1173 C-O stretch Acyl group
1034 1030 1051 C-0-C Ethers, Esters & Glycosidic
linkage
714 C-H bend Aliphatic halo compounds
525 C-I stretch Halo compounds

2
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Fig 1: FTIR spectrum of hexane extract of |. hildebrandtii
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Fig 2: FTIR spectrum of ethyl acetate extract of I. hildebrandtii
leaf
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Fig 3: FTIR spectrum of methanol extract of I. hildebrandtii leaf

The GCMS results indicated that 1. hildebrandtii
hexane, ethyl acetate, and methanol leaf extracts
contained several bioactive constituents (Tables 3, 4,
and 5).

Table 3: Compounds identified in hexane extract of I.
hildebrandtii by GC-MS
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and immunostimulatory properties (Senguttuvan et
al., 2014). The potential antimicrobial and
antioxidant properties of the extracts could be
linked to some of the compounds identified.

Table 4: Compounds identified in ethyl acetate extract of I.
hildebrandtii by GC-MS

Peak RT Area Compound
number (min) %
5.167 5.28 Pentanoic acid 2-propenyl ester (allyl
valerate)
5.604 0.51 4,4-dimethyl-(E)-2-Pentene
17.838 0.30 Hexadecanoic acid, methyl ester

(Methyl palmitate)
19.637  2.27 Phytol

22462 1.29 2,2'-methylenebis[6-(1,1-
dimethylethyl)-4-methyl-Phenol
22.834 055 2,6,10,15-tetramethylheptadecane
25301 246 (E)-1-(4-Hydroxy-3-
methoxyphenyl)tetradec-3-en-5-one
25.886 4.23 Squalene
26.872 73.1 Tetratetracontane
4
28.418 1.37 1-iodo-Dotriacontane
31712  0.95 Vitamin E

The most prominent compound in hexane extract was
Tetratetracontane (73.14%) which is a long chain
alkane reported to possess antibacterial,
cytoprotective and antioxidative abilities
(Parthasarathy et al., 2018; Rhetso et al., 2020). The
compound; 9-octadecanamide, (Z)- was the most
prominent in ethyl acetate (30.99%) and methanol
extracts (43.09%). It is an amide derived from the fatty
acid Oleic acid with strong antioxidant and
antimicrobial properties (Kim et al., 2020). The next
most abundant compound was phytol (3.52%) and
(12.64%) in ethyl acetate and methanol respectively.
Phytol is an acyclic diterpene compound which is
found abundantly in nature. It is said to exhibit
antibacterial properties (Ghaneian et al., 2015) anti-
inflammatory (Silva et al.,, 2014) antioxidative,
antiarthritic, anti-inflammatory (Carvalho et al., 2020)

Peak RT Area  Compound
number  (min) %

6.771 0.85  1,2,3-Propanetriol, 1-acetate

7.956 0.06  1-Dodecene

8.919 155  1,2,3-Propanetriol, 1-acetate

10.894  0.22  3-Hexadecene, (Z)-

11.021 035  (S)-(-)-1,2,4-Butanetriol, 2-
acetate

12.393  0.35  1,2-Propanediol, diacetate

12.687 056  2,4-Di-tert-butylphenol

13556 0.81  1-Octadecene

15193  0.08  Z-2-Octadecen-1-ol

16.423 115 Neophytadiene

16.554  0.10  2-Pentadecanone, 6,10,14-
trimethyl-

16.912 0.44  3,7,11,15-Tetramethyl-2-
hexadecen-1-ol

17.455 0.28  Hexadecanoic acid, methyl
ester

17.526 0.02  7,9-Di-tert-butyl-1-
oxaspiro(4,5)deca-6,9-diene

18.099 0.14  Heneicosanol

18.141  0.75  Hexadecanoic acid, ethyl ester

19.140 0.08  1-Hexadecanol, 2-methyl-

19.223  0.09  9,12-Octadecadienoic acid
(2,Z)-, methyl ester

19.358 352  Phytol

19.845 0.33  trans,trans-9,12-
Octadecadienoic acid, propyl
ester

19.927 035  9,12,15-Octadecatrienoic acid,
(Z,2,2)- Linolenic acid

20.057 0.06  n-Tetracosanol-1

20.096 0.20  Nonadecanoic acid, ethyl ester

20.211 186  Hexadecanamide

20.265 0.35  Phytol, acetate

20.862  0.07  9-Octadecen-1-ol, (2)-)

21.184  0.34  Agroclavine

21.740  0.04  Dichloroacetic acid, tridec-2-
ynyl ester

21974  30.9 9-Octadecenamide, (2)-

9

22185 0.81  Octadecanamide

23.007 0.36  Eicosane

28.011  0.78  Squalene

Figure 4 shows the free radical scavenging ability of
the three extracts of I. hildebrandtii and standard
ascorbic acid. At a concentration of 500 pg/mL, the
scavenging activity of methanol, ethyl acetate, and
hexane extracts was 84.90 + 0.17, 84.80 £ 0.17 and
78.18 + 1.04% respectively whereas at the same
concentration, ascorbic acid was 96.71 + 0.06%
(Figure 4). The ICso of standard ascorbic acid was
21.24 £+ 0.12 pg/mL. The free radical scavenging
activity of the extracts and the ascorbic was in the
following order Ascorbic acid > ethyl acetate
>methanol > hexane extracts. Several illnesses have
been related to excessive quantities of reactive oxygen
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species in the cells of damaged organs (Zlati¢ et al.,
2019) and hence consuming antioxidant-rich plant
products have been known to minimize the risk
associated with these diseases (Lee et al., 2004). The
high scavenging activity of methanol and ethyl acetate
extracts could be attributed to the high antioxidant
potency of 9-Octadecenamide, (Z) a major compound
in both extracts (Kim et al., 2020). These findings
support the existence of significant levels of phenolic
compounds in Kenyan Ipomoea extracts, showing that
this plant is a rich source of antioxidants that may offer
consumers with health benefits.

Table 5: Compounds identified in methanol extract of I.
hildebrandtii by GC-MS

Plant RT Area  Compound
extract  (min) %
6.783 1.79 1,2,3-Propanetriol, 1-acetate
9.568 3.37 1,2,4-Butanetriol
11.038 231 (S)-(-)-1,2,4-Butanetriol, 2-acetate
12126  4.01 Benzaldehyde, 2-hydroxy-4-
methyl-
12,928 0.70 D-Allose
13190 0.74 D-Arabinitol
14399 0.76 Megastigmatrienone
14585 3.90 Hexanoic acid, 2-ethylhexyl ester
16.413 0.61 2,6,8-Trimethylbicyclo[4.2.0]oct-
2-ene-1,8-diol
17.456 3.10 Hexadecanoic acid, methyl ester
18.142  2.33 Hexadecanoic acid, ethyl ester
19.305 1.29 9,12,15-Octadecatrienoic acid,
methyl ester, (Z,Z,2)
19.361 12.64 Phytol
19.483 0.65 Methyl stearate
20.219 3.04 Hexadecanamide
20.267 1.84 Phytol, acetate
21179  6.99 N,N,1,3-
Tetramethylbenzo[g]indol-9-amine
21.977 43.09 9-Octadecenamide, (2)-
22.187 0.30 Octadecanamide
22552 3.98 2,5-Dimethyl-4-(4-
acetylaminophenyl)pyridine
23576  1.66 Hexadecanoic acid, 2-hydroxy-1-
(hydroxymethyl)ethyl ester
I. hildebrandtii leaves extracts demonstrated

considerable antimicrobial activity against test
organisms as shown in Table 5. The methanolic extract
was most active on S. aureus, S. typhi, C. albicans, S.
mutans, P. aeruginosa and B. subtilis by showing ZOlI
of 15.00 + 1.00, 18.33 £ 0.58, 11.33 + 1.53, 12.00
1.00, 13.00 + 1.00 and 12.33 + 0.58 mm respectively
at 1000 mg/mL while at same concentration the
hexane extract had the best antimicrobial activity
against E. coli with a ZOI of 28.33 + 0.58 mm. A
previous study reported that methanol leaf extracts of
I. tuba displayed higher degree of inhibition against
pathogenic strains than the acetone and hexane
extracts (Eswaraiah et al., 2020). In this study, hexane
and methanol extracts of I. hildebrandtii leaves
showed higher inhibitory potency on gram-negative E.
coliand S. typhi. Gram-negative bacteria in general are
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more resistant to most antibiotics (Koulenti et al.,
2019). E. coli is a bacterium commonly found in the
gut and causes gastrointestinal and urinary tract
infections while S. typhi infect the intestinal tract and
in the bloodstream.
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Fig 4: Percentage inhibition of the extracts of I. hildebrandtii
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Fig 5: DPPH radical scavenging effect of leaf extracts of I.
hildebrandtii

The susceptibility of E. coli and S. typhi to the extracts
indicates the potential biological activity of the tested
plant extracts against such infections. S. aureus has
been implicated in infections related to the skin and
soft tissue, thus, the active potential of the extracts on
the gram-positive bacteria justifies the folkloric usage
of the plant in the treatment of wounds, cuts and sores.
The inhibitory effect observed on P. aeruginosa, an
aerobic gram-negative bacterium was minimal by all
the extracts; this organism is known to show resistance
to many plant extracts (Aliyu et al., 2010).
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Differences in antimicrobial activity (Table 5) across
extracts can be explained in part by qualitative and
quantitative changes in secondary metabolites
contained in the extracts, as detected by
phytochemical and GC-MS analyses (Aliyu et al.,
2010). The extracts from the plant when compared to
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antimicrobial activity against all microorganisms but
some drugs did not have any effect against some of the
microorganisms used. Amoxylclav only had
antimicrobial activity towards E. coli and S aureus.
This is also among other reasons why medicinal plants
are preferred over commercial drugs because of their

those of synthetic drugs used as positive control antimicrobial action against a wide range of
showed that generally all the extracts had significant pathogens.
Table 6: Antimicrobial activity (zone of inhibition in mm) of leaf extracts of I. hildebrandtii
Conc. Inhibition zone (mm)
(mg/ml) E. coli S. aureus S. typhi C. albicans S. mutans P. aeruginosa B. subtilis
Hexane extract
1000 28.33+0.58  8.33+0.58 9.00+1.00 9.33+1.53 8.00+1.00 8.33+0.58 8.67+0.58
100 20.00£1.00 8.00£1.00 7.67+0.58 8.00£1.00 7.67+0.58 0.00+0.00 7.67£1.15
10 18.00+1.00  7.67+0.58 7.67+0.58 7.67+0.58 7.67+0.58 0.00+0.00 7.33+0.58
1 15.00+1.00  7.33+0.58 7.67+0.58 7.67+0.58 7.33+0.58 0.00+0.00 7.33+0.58
0.1 11.00+1.00  7.00+0.00 7.33+0.58 7.33+0.58 7.00+0.00 0.00+0.00 0.00+0.00
Ethyl acetate extract
1000 8.33+0.58 8.67+0.58 9.33+0.58 9.00+1.00 7.67+0.58 7.67+0.58 10.00+1.00
100 7.67+0.58 0.00+0.00 9.00+1.00 7.33£0.58 7.67+1.15 7.67+0.58 7.33+0.58
10 7.67+0.58 0.00+0.00 8.33+0.58 7.33+0.58 7.33+0.58 7.33+0.58 0.00+0.00
1 7.33+0.58 0.00+0.00 8.33+0.58 7.33£0.58 7.33+0.58 7.00+0.00 0.00+0.00
0.1 7.33+0.58 0.00+0.00 8.33+0.58 7.00+0.00 7.00+0.00 7.00+0.00 0.00+0.00
Methanol extract
1000 17.67+4.62 15.00+1.00 18.33+0.58 11.33£1.53 12.00+1.00 13.00+1.00 12.33+0.58
100 10.00+1.00 11.00+1.00 10.00£1.00 7.33+0.58 9.33+0.58 11.67+1.53 11.00£1.00
10 8.67+1.15 8.33+0.58 7.67+1.15 7.00+0.00 7.67+1.15 7.00+0.00 8.33+0.58
1 8.00+1.00 7.67+1.15 7.33+0.58 0.00+0.00 7.00+£0.00 0.00+0.00 7.33+0.58
0.1 7.00+0.00 7.33+0.58 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 7.00+0.00
Positive Controls (Antibiotics)
Norfloxacin ~ 12.00£0.00  13.33+0.58  14.33+0.58  19.67+0.58 0.00+0.00 19.00+0.00 0.00+0.00
OF 18.00£1.00  15.57+0.58  23.00+0.00  15.33+0.58 28.33+0.58  8.00+0.00 0.00+0.00
CTR 23.00+1.00  14.67+0.58  26.33+0.58  28.33%0.58 16.00£0.00  24.00+1.00 15.33+0.58
SX 10.33+0.58  11.67+0.58  15.67+0.58  0.00+0.00 17.33+0.58  10.33+0.58 12.33+0.58
AMC 12.33+0.58  0.00+0.00 14.00£0.00  0.00+0.00 11.00£0.00  13.33+0.58 0.00+0.00
NIT 10.67+¢0.58  10.00+0.00  0.00+0.00 13.33+0.58 0.00+0.00 11.67+0.58 0.00+0.00
NA 17.00£0.00 23.00£1.00 12.67+0.58 14.67+0.58 14.33+0.58 18.00+1.00 16.00+0.00
GEN 19.67+0.58  0.00+0.00 15.33+0.58  0.00+0.00 18.67+0.58  20.00+0.00 0.00+0.00
Negative control
DMSO 7.00+0.00 7.00+0.00 7.00+0.00 7.00+0.00 7.00+0.00 7.00+0.00 7.00+0.00
Conclusion: The methanol, hexane and ethyl acetate REFERENCES

extracts of I. hildebrandtii contains several bioactive
constituents that may be responsible for their
biological activities. This study demonstrates that the
leaves of I. hildebrandtii has outstanding antimicrobial
and antioxidant characteristics, suggesting that it
might be further explored for new therapeutic
molecules.
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