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Abstract: Palicourea croceiodes (Rubiaceae) is a plant claimed in traditional medicine in the eastern part
of Nigeria to cure various ailments such as urinary tract infections, vaginal infections which cause infertility
in women,, sexually transmitted diseases and other related ailments. The GC-MS analysis of the ethyl acetate
leaf extract revealed nineteen compound with prevailing compounds as 11, 14,-Eicosadienoic acid methyl
ester,Hexadecenoic acid, 2,6,10,15,19,23,-Hexamethyl-2,6,10,14,18,22-tetracosahexaene (squalene) and 10-
octadecenoic acid methyl ester. Antimicrobial assay of the extract against some pathogenic bacteria and
fungi including Staphylococcus aureus, Pseudomonas aeruginosa, Klebsiella pneumonia, Klebsiella
aerogenes, E.coli, Proteus mirabilis, Enterobacter aerogenes, Candida albican and Aspergillus niger using
the agar well diffusion method. The extract was also found to exhibit selective activities against some of the
organisms with Minimum Inhibitory Concentration (MIC) of between 0.25mg/ml and 0.0625mg and a
Minimum Fungicidal Concentration of (MFC) of 0.125mg/ml and 0.0625mg/ml. The study justified the use of
the plant as an antibiotic in ethno-medical applications.
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1. INTRODUCTION

Medicinal plants have become important elements in indigenous medicinal systems (Heinrich et al.,
2001), and these plants contain various secondary metabolites which can be used against many
diseases in the world today. Many plants also have been shown by studies as sources of various
nutrients and non-nutrient molecules. These medicinal plants are known to produce certain bioactive
molecules which are responsible for their antimicrobial properties (Rios and Recio, 2005., Sonibare et
al., 2009., Kuete, 2010). A lot of them are responsible for plant flavours (e.g. the terpenoid capsaicin
from chilli peppers) while others give plants their characteristic odour. Yet, others are responsible for
the kind of pigments seen in plants (Cowan, 1999).

Currently, plants are still being employed by numerous developing countries as sources of therapeutic
agents because they accept that medicinal plants are readily obtainable, reachable, inexpensive, and
potent and with relatively lower occurrences of antagonistic reactions compared to modern
conventional drugs (Adomi, 2008). In addition to their medicinal uses, herbs are of great importance
in the maintenance of general health and well-being. They are valuable sources of vitamins, minerals
and other nutrients. Some are delicious to taste, example mint and betelwhile others are not, and still,
they are full of beneficial properties in their diverse ways. Juices are often consumed for their
perceived health benefits for example; orange juice is rich in vitamin C, folic acid and potassium. It is
an excellent source of bioavailable antioxidant phytochemicals (Pascal et al., 2006).

According to the world Health Organization (WHO, 2001), 75% of people still depend on plant-
centered traditional medicine for primary health care globally. It seems likely that up to 80% of the
world’s populace rely primarily on so-called “traditional” medicine for primary health care; in many
developing countries, the mainstream of the population depend on traditional therapies. This is to
some extent due to poverty; but also because traditional systems are more culturally conventional and
are able to meet psychological needs in a way western medicine does not (Prescott-Allen and
Prescott-Allen, 1982).
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Nigeria is rich in varieties of medicinal plants among the 50,000 species of medicinal plants
recognized all over the world (Schippman et al., 2002).

2. MATERIALS AND METHODS
2.1. Collection of Plant Material

The plant materials were collected in December 2014, from Urum, Awka North Local Government
Area of Anambra State and was identified and authenticated in the Biological Sciences Department of
Federal University Wukari, Taraba State, Nigeria

2.2.Extraction of Plant Material

The collected plant material was air-dried at room temperature for two weeks then pulverised into
powder using electric blender, kept in a sterile container and labelled. About 500g of the material was
extracted using 1 litre of ethyl acetate using the cold maceration method; the homogenous solution
was filtered using Whatman No. 1 filter paper. The filtrate was concentrated with rotatory evaporator
at 40°C. The extract was placed in container and kept refrigerated for further analysis.

2.3.Gas-Chromatography Mass Spectrometry Analysis

The ethyl acetate leaf extract of Palicourea croceiodes were investigated on a Shimadzu QP2010
PLUS, GC-MS, interfaced with a BG mode analytical spectrometer was used. Helium was used as a
carrier gas. Initial column temperature was 120°C held for Sminutes and increased at 5°C/minutes to
230°C and held for 5minutes and helium was used as carrier gas at 1ml/min. For the MS, electrons
impact ionization was carried out at 70eV. Identification of the constituent compounds was done with
the chem-office software along with the MS library.

2.4. Phytochemical and Antimicrobial Screening

The ethyl acetate extract was screened for the presence of secondary metabolites using standard
methods, (Silva et al., 1998). The antimicrobial activity of the extract was screened using agar well
diffusion method. Both sensitivity and minimum inhibitory concentration (MIC) were determined.
The agar well diffusion method was used (Nostro et al., 2002). Ethyl acetate leaf extract of
Palicourea croceiodes were diluted with Dimethyl Sulphoxide (DMSO). Bacteria from 24 hours
slants were suspended in saline solution (0.9% w/v Nacl) individually till the turbidity matches with
that of McFarland 0.5 solution (mixture of 9.9ml of 1% w/v solution of BaCly,).

The standardized innocula of the isolates were uniformly streaked unto freshly prepared Mueller
Hinton Agar plates with the aid of a sterile swab stick. The prepared plates were allowed to dry by
keeping them half open and face downwards for 30minutes. With the aid of sterile cork borer (6mm in
diameter), four appropriately labeled wells were punched into each agar, 0.05ml of each extract was
used. DMSO was used as negative control while Oxfloxacin and Augmentin were used as positive
control. The plates were kept for 30minutes in the bench for the diffusion of the crude extracts to take
place before incubation. After, these plates containing bacterial cultures were lifted gently and placed
in the incubator at 37°C for 24hrs.

After incubation, the plates were examined and the inhibition zones were measured in mm a ruler.
The observed inhibition zones were recorded appropriately in mm for the various diameter zone of
inhibition. (Bryant, 1972 and Cruckshank et al., 1975). Triplicate plates were prepared for each
extract and controls.

While for the fungi, sabouraud dextrose agar was used and the incubation period was 48hours.
Clotrimazole was used as positive control. The zones of inhibition of the antifungal activities were
also determined

2.5. Determination of Minimum Inhibitory Concentration

The minimum inhibitory concentration of the extracts were determined using the tube dilution method
as outlined by Onyeagba 2004.

3. RESULTS AND DISCUSSION
The GC-MS results of the leaf crude extracts of Palicourea croceiodes showed that the extract
contained nineteen (19) compounds (Table 1). The identified compounds arephenyl-2(-1-piperidinyl)-
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ethanone, 3,5-Dimethyl peperidine, 4,5-Dimethyl-4-hexen-3-one, a-D-glucopyranoside, p-D-
fructofuranosyl, 2-Nonen-1-ol, 2,6,10,14,-Tetramethylhexadecane, Hexadecanoic acid methyl ester,
Octadecanoic acid, 11, 14,-Eicosadienoic acid methyl ester, 10-octadecenoic acid methyl ester,
Docosanoic acid methyl ester, Hexadecenoic acid, 2-Dimethylamino ethyl acrylate, Cyclohexyl-(5-
methyl-3-isoxazolyl)  sulfamide, 2-(Hydroxylethyl) octanamide, Propyl hexedrine, 2,3-
Dihdroxypropyl palmitate,13-Docosenoic acid and 2,6,10,15,19,23,-Hexamethyl-2,6,10,14,18,22-
tetracosahexaene.

The bioactivity of many of the compounds identified have been reported. It was reported that
2,6,10,15,19,23,-Hexamethyl-2,6,10,14,18,22-tetracosahexaene (Squalene),is an imidazole derivative
and it is associated with many therapeutic fields. It has activity against broad range of microorganisms
specifically bacteria and fungi and it is employed in the treatment of Candidiasis, superficial
dermatomycoses and other vaginal infections (Mallesshappa et.al., 2014).

Squalene is also a natural detoxifier, protecting the body from the detrimental effects of chemicals and
toxins, it also blocks the cancer-causing effects of certain industrial chemicals and environmental
toxins. Results of animal studies indicate that squalene surpress the growth of tumour cells, partially
prevent the development of chemically induced cancer and cause the regression of already existing
tumours. (Malleshappa et.al., 2014). °

Hexadecanoic acid methyl ester has been reported to have anti proliferative properties on tumour
cells. This is supported by Fa-rong et.al., (2005) who isolated methyl ester derivatives such as
Hexadecanoic acid methyl ester from Euphorbia kansui and reported that the methyl ester extract
effectively inhibited the proliferation of SGC-7901 tumour cells by initiation growth inhibition and
induce apoptosis in the tumour cells. Also, anti-inflammatory, antioxidant, hypocholesterolemic, and
antibacterial activities have been reported for hexadecanoic acid.(Aparna et al.,2012, Kumar et al.,
2010 and Rahuman et al., 2000)

The leaf extract of Palicourea croceoides was also investigated for their antibacterial and anti-fungal
activities and the results are presented in table 2 and 3. The sensitivity test on extract showed that
Pseudomonas aeruginosa (28.00mm), E.coli (24.00mm) and Staphylococcus aureus (26.00mm) were
the most inhibited organisms and were higher than that of commercial antibiotics like Oxfloxacin and
Augmentin. The high diameter zone of inhibition exhibited by these test organisms corroborated to a
good antimicrobial agent and could be an alternative to the antibiotics in the treatment of infections
they cause since most of them have developed resistance against the known antibiotics. (Singleton,
1999). The antifungal assay of the ethyl acetate leaf extract of Palicourea croceiodes showed different
responses to the test organisms with activity reported for candida albican and Aspergillus niger with
diameter zone of inhibition of 20mm and 18mm respectively. The level of antimicrobial activities
exhibited by these extracts from the antibacterial and antifungal screening results with the test bacteria
and fungi justified the traditional uses of the plant, and this pathogens cause infection and infertility
problems. (Greenwood and Pentherer, 1992).

The result shown in Table 3 revealed that the extracts were sensitive on the fungi tested and is less
compared with the bacterial counterpart (Table 2), this is because bacteria are more sensitive than
fungi. The reason for this low susceptibility is probably their eukaryotic nature which is responsible
for the advance cellular and molecular process when compared to bacteria which are prokaryotic in
nature (Momoh et.al., 2012).

The MIC was the lowest concentration of the extract that is required to inhibit visible growth of test
organism and is recorded ranging from 0.25 mg/ml — 0.0625mg/ml for the test bacteria, for the fungi,
the MIC/MBC was reported in the range of 0.125-0.0625mg/ml. This indicates that the extract is
effective even at low concentrations.

4. CONCLUSION

The GC-MS analysis showed the presence of nineteen compounds from the ethyl acetate leaf extract
of Palicourea croceiodes. The antimicrobial analysis of the extract also showed excellent activity
against the tested pathogens. Therefore, this research is in agreement with the traditional use of the
plant for the treatment of urinary tract infection and female related infertility.
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Tablel. Chemical composition of the Ethyl acetate leaf crude extract

Peak |Name of compounds RT Peak Area |Reported Antimicrobial activities

1. 1-phenyl-2(-1-piperidinyl)-ethanone 4.600 |5.33 No activity reported

2. 3,5-Dimethyl peperidine 5575 |2.29 No activity reported

3 4,5-Dimethyl-4-hexen-3-one 7.629 |2.82 No activity reported

4. a-D-glucopyranoside, B-D-fructofuranosyl |11.820 |5.76 Anti-cancer, Anti-inflammatory

5. 2-Nonen-1-ol 14.567 (1.96 No activity reported.

6. 2,6,10,14,-Tetramethylhexadecane 14.725 (2.19 No reported activity

7. Hexadecanoic acid methyl ester 16.788 |4.27 Antioxidant, anti bacterial, antifungal

8. Octadecanoic acid 17.821 |4.89 Anti bacterial. Anti-oxidant

9. 11, 14,-Eicosadienoic acid methyl ester 19.832 |6.12 Antibacterial, antifungal.

10. 10-octadecenoic acid methyl ester 19.922 (6.87 No reported activity

11. Docosanoic acid methyl ester 20.274 |1.31 No reported activity.

12. Hexadecenoic acid 20.731 (21.25 Antioxidant, antibacterial.

13. 2-Dimethylamino ethyl acrylate 22.253 |1.19 No reported activity.

14. Cyclohexyl-(5-methyl-3-isoxazolyl) 22.600 |0.70 Antibacterial.
sulfamide

15. 2-(Hydroxylethyl) octanamide 22.662 |1.24 No report activity.

16. Propyl hexedrine 24.056 (2.79 No reported activity.

17. 2,3-Dihdroxypropyl palmitate 24.609 |7.54 No reported activity.

18. 13-Docosenoic acid 26.350 |19.98 Anti inflammatory

19 2,6,10,15,19,23,-Hexamethyl- 27.744 |5.33 Anti proliferative, anti inflammatory
2,6,10,14,18,22-tetracosahexaene.

Table2. Results of the Antibacterial Activities of the Crude Extracts of Palicourea croceiodes

AVERAGE DIAMETER ZONE OF INHIBITION (mm) ON TEST ORGANISMS
EXTRACT/SOLVENT Vol Pa [Ea [Ka [Ba Kp Pm [Ec
used
(cm’)
Ethyl Acetate (Leaf) _ [0.05 [28.00 [0.00 [16.00 [26.00 [20.00 0.00 [24.00
Oxfloxacin - 200mg — *, o5 b 00 |a.00 18.00 P5.00 [16.00 [10.00 [18.00
distilled water
Augmentine - 625Mg -+ oo g 00 [20.00 [22.00 [22.00 0.00 0.00 14.00
distilled water
Control s - F F F F F 0.125 [0.031300.12500.0313 [0.625
MIC mg/ml 0.0625(0.0625| 0.125 0.0313 0.125 0.03130.0625 0.25 [0.0625(0.25 | 0.0625(0.125
MBC mg/mi 0.125] 0.25 | 0.25 [0.0625 0.25 [0.0625 0.125

P.a =Pseudomonas aeruginosa, E.a - Enterobacter aerogenes, K.a = Klebsiella aerogenes, S.a=Staphylococcus
aureus, K.p= Klebsiella pneumonia, P.m =Proteus mirabilis, E.c= E.coli

Table3. Results of the Antifungal Activities of the ethyl acetate leaf extract

DIAMETER ZONE OF INHIBITION(mm)

SAMPLE TESTED VOLUME USED (cm®) | Candida albican Aspergillus niger
Ethylacetate Leaf 0.05 20 18

Clotrimazole (100mg) 0.05 14 10

MBC mg/ml 0.0625 0.0313

MFC mg/ml 0.125 0.0625
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Figl. GC_MS Spectrum of the Ethyl acetate leaf extract of Palicourea crc;geiodes
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