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Abstract
Study was undertaken to investigate the antibacterial and phytochemical activities of
Chrysophyllum albidum G. Don cotyledon and seed coat against clinical isolates from
midstream urine samples obtained from adult male and female patients in a hospital. The
antibacterial activity of the crude plant extracts and ciprofloxacin were determined using agar
well diffusion method. The Phytochemical components present in extracts were also
determined using standard methods. The antibacterial activity of crude extracts against the
urine isolates as determined by zone of inhibition ranged from 14mm-25mm for seed coat and
0-8mm for cotyledons. Crude extracts of seed coat showed presence of tannins, flavonoids,
cardiac glycosides and alkaloids. The cotyledon showed the presence of tannins, saponins,
cardiac glycosides and alkaloids, but absence of flavonoid and terpenoid. Study showed that
C. albidum was active against bacterial agents and could be used against organisms from urine.
Keywords: antibacterial, Chrysophyllum albidum, seed coat, cotyledon, phytochemistry,
urine isolates
INTRODUCTION
Chrysophyllum albidum G. Don_ Holl (African star apple) known as “Agbalumo” in Yoruba,
“Udara” in Ibo, “Khada” in Hausa and “Utien” in Urhobo languages belongs to the family
Sapotaceae. It is a medium tree species with height of 35-37meters and girth varying from 1.5
to 2m( Imaganoa, 2013; Anag, et al., 2019).The tree is common in Nigeria, Niger republic,
Cameroon and other parts of the world (Eghaevba et al., 2015). The fruit is ovoid to subglobosa, pointed at the apex, and up to 6cm long and 5cm in diameter usually common
between December and March. The skin is golden yellow to orange when ripe. The pulp
within the peel may appear yellow, pinkish, or orange. The seeds are not eaten. The seed
coats are dark brown, shiny and usually hard, encase the white coloured cotyledons (Oboh,
2009). Report reveal that C. albidum are mostly used as food, than medicine (Houesson et al.,
2012). The fruit has high commercial values and compete with raspberry jams and jellies. The
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pulp is eaten by humans was confirmed that ascorbic acid content is higher than orange,
guava and cashew (Okoli and Okere, 2010).
In Ethnomedicine, Chrysophyllum albidum has many uses. The plant bark is used for the
treatment of malaria and yellow fever (Florence, 2015). In western Nigeria, leaves and seeds
are used to prepare ointment for the treatment of dermatological infections . The barks, roots
and leaves are applied to wounds, bruises, sprains in Southern Nigeria (Olorunnisola, 2008;
Ishola et al ,2017; Anag et al, 2019). The root and seeds extracts of C. albidum is used stop
bleeding from fresh wounds, and inhibit microbial contaminant of wound and so hasten
wound healing process (Okoli, 2010). Cotyledon from the ethanolic seeds of C. albidum G.
Don- Holl is used in ointments in the treatment of vaginal infections in Western Nigeria
(Idowu et al., 2003) and so extracts could be used against urine tract infections caused by
bacteria.
Antimicrobial and antioxidant preparation of leaves and fruits using different solvents of
varying polarity have been reported. Few information exists on antibacterial activity of seeds
and cotyledon of C. albidum. Therefore study was undertaken to investigate the antibacterial
and phytochemical activities of seeds and cotyledon against clinical isolates from urine.

Figure A: Chrysophyllum albidum seeds

Figure B: Chrysophyllum albidum plant

Adomi Patience O., Oseh-Jovy Elohor O. , DUJOPAS 6 (3): 103-110, 2020

104

Antibacterial and Phytochemical analyses of Ethanolic extracts of Chrysophyllum albidum G. Don. (African Star apple)
Cotyledon and Seed coat against isolates from urine samples

MATERIALS AND METHODS
Preparation of extracts and extraction process
Ripe fruits of Chrysophyllum albidum samples were bought from main market in Abraka, Delta
State and transported to the Botany Departmentof Delta State for identification and
authentification. The fruits were then taken to Microbiology Laboratory where the seeds were
removed washed and allowed to dry. Fifty grammes (50g) of the dried powdered samples of
cotyledon and seed coat were respectively soaked in 150ml of 70% ethanol for 3 days. The
extracts were filtered using Whatman filter No. 1 and allowed to evaporated to dryness using
water bath. The crude extracts were weighed and kept in the refrigerator until use.
Antibacterial activity of Chrysophyllum albidum Seed and Cotyledon
Urine samples were collected from Delta State teaching hospital Oghara. The samples were
transported to Microbiology laboratory Delta State University Abraka. Samples were
inoculated into nutrient agar, MacConkey agar and Cystine lactose electrolyte deficient agar.
Pure isolates obtained were subcultures in to nutrient agar. Identification of isolate was
carried out using cultural, morphological and biochemical tests (Holt et al,1993).
Five grammes (5g) each of the crude extract was dissolved in 10ml of 70% ethanol. Further
dilutions (25mg/ml, 12.5mg/ml) were made. Standard antibiotic (Ciprofloxacin) was
obtained from Pharmacy, and diluted according to prescribed rule for diluting antibiotics.
Standardized inoculum (a loopful) was streaked on solidified Muller Hinton agar plates
(CLSI,2012). 0.1 ml of extract was introduced into 5mm holes made with the aid of sterile cork
borer. After 1 hour, plates were incubated at 37oC for 24 hours. Inhibition zone was measured
with the aid of a meter rule.
Qualitative Analyses of Phytochemical Constituents
Test for Alkaloid
Two milliliters of ethanol extract was mixed with1% of HCl and treated with few drops of
Dragendroff’s reagent and observed for the formation of orange precipitate (or colouration)
(Trease and Evans,1989).
Test for Terpenoids
Two milliliters of extract was treated with 0.5ml of chloroform then concentrated H2SO4. Red
violet colour indicated the presence of terpenoid (Trease and Evans,1989).
Test for Saponins
Four milliliters of water was added to 2ml of ethanol extract of C. albidum in a test tube. The
mixture was shaken vigorously and observed for 3 minutes. The formation of persistent foam
was a preliminary evidence of saponins. Three drops of olive oil was added and then shaken
vigorously.The formation of emulsion indicated the presence of saponins (Odebiyi and
Sofowora ,1974).
Test for Tannins
Two milliliters of ethanol extract of C. albidum was treated with Ferric Chloride solution.
The formation of blue or greenish colour indicated the presence of tannins (Trease and
Evans,1989).
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Test for Flavonoids
Sodium hydroxide solution (2%) was mixed with 2ml of ethanol extract of C. albidum. The
formation of deep yellow colour, which became colourless on addition of dilute hydrochloric
acid, indicated the presence of flavonoids.
Test for Cardiac glycosides: Two milliliters of ethanol extract of C. albidum was mixed with
glacial acetic acid containing one drop of ferric chloride solution. This was underlayed with
two milliliters of H2S04. A brick reddish brown colouration at the junction of two layers and
bluish green colour in the upper layer indicated presence of glycoside
RESULTS AND DISCUSSION
Table 1: Bacterial isolates from urine.
Organisms
Number of isolates
Staphylococcus aureus
3
Escherichia coli
3
Pseudomonas aeruginosa
1
Proteus sp
1
Klebsiella pneumonia
2
Total
10

Percentage (%)
30
30
10
10
20
100

Table 2 :Antibacterial activities of crude extracts of Chysogellum albidum seed coat and cotyledon against urine
isolates and standard antibiotic
Bacteria
Seed coat
Cotyledon
50mg/ml
25mg/ml
50mg/ml
25mg/ml
Ciprofloxacin
Staphylococcus
25
aureus
Escherichia coli
16
Pseudomonas
15
aeroginosa
Klebsiella
16
pneumonia
Proteus sp
14
Key- NI= No inhibition zone

10

0

NI

10

10
7

6
4

NI
NI

18
18

9

8

NI

20

NI

NI

NI

16

Table 3:Qualitative Phytochemical Result of Ethanolic Extracts of Chrysogellum albidum
Qualitative phytochemistry
Ethanolic extract of
Ethanolic extract of cotyledon of
Chrysophyllum albidum seed coat
Chrysophyllum albidum seed
Tanins
+
+
Saponins
+
Flavonoids
+
Terpenoids
+
Cardiac glycosides
+
+
Alkaloids
+
+

Results
The study was carried out to investigate the antibacterial and phytochemical activities of
ethanolic extracts of Chrysophyllum albidum on isolates from urine. Table 1 shows the bacteria
isolates from urine samples. The bacterial isolated from urine samples included,
Staphylococcus aureus (30%), Escherichia coli (30%), Pseudomonas aeruginosa (10%), Proteus sp
(10%) and Klebsiella pneumoniae (20%). Table 2 presents antibacterial activity of Chrysophyllum
albidum seed coat and cotyledon on isolates and Ciprofloxacin. The zone of inhibition ranged
between 14mm-25mm for seed coat and 0-8mm for cotyledons at 50mg/ml while at 25mg/ml,
no activity was recorded for cotyledon for all organisms. Weak activity (7-10mm) was
however shown by seed coat for all the organisms except Proteus sp with no activity. The
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inhibition zone obtained for Ciprofloxacin was 10-20mm. Table 3 shows the qualitative
phytochemical results of ethanolic extracts of seed coat and cotyledon. Crude extracts of seed
coat showed presence of tannins, flavonoids, cardiac glycosides, terpenoids and alkaloids
but absence of saponins. While the cotyledon, showed the presence of tannins, saponins,
cardiac glycosides, alkaloids, but absence of flavonoids and terpenoids.
DISCUSSION
Urinary tract infection (UTI) is one of the most common ailment people seek medical help.
Globally, over one hundred and fifty million urinary tract infections occur yearly leading to
over 6 billion dollar in direct health care cost (Emilia et al., 2015).About 90% of gram negative
and 10% of gram positive bacteria cause UTI (Seifu and Gebissa, 2018).In this study, E.coli,
K.pneumoniae, Pseudomonas aeruginosa, and Proteus species are gram negative bacteria and
S.aureus was the only gram positive bacterium (Table1) thus conforming to previous study.
Staphylococcus aureus and Escherichia coli were predominant isolates of urine in this study.
Previous study reported these two organisms as predominant isolates that cause UTI. The
high proportion of S.aureus in urine was attributed to receptive anal intercourse and HIV
infection . Other reason linked to increase S. aureus in urine was bladder catheterization
(Ekwealor et al 2016 Iregbu; Nwajiobi-Princewil, 2013 ; Oladeinde, 2011) reason for isolation
of S. aureus in this study may not be different from these views however, it is worthy to note
that women are more prone to UTI than men due to their anatomical structure, the urethra
being shorter in women than men (Seifu and Gebissa, 2018; Kwami et al , 2019).
Escherichia coli is responsible for as much as 90% of the community acquired and 50% of the
hospital acquired UTI (Mahmood, et al., 2016). Also, E.coli is the most commonly isolated
organisms from UTI patients in male, females, and pregnant women (Kothari and Sagar,
2008;Kulkarni, et al, 2017). Reason for the prevalence of E. coli isolate in urine maybe due to
the fact that the outer genital and periurethral bacteria flora reflects the gut flora (Ouno, et al.,
2013). In Ouno et al., (2013) study, E.coli was the predominant isolate while P.aeruginosa and
E. faecalis, were the least in their report. In another study, on urinary tract infection,
researchers found that S. aureus. E. coli and S. saprophyticus (Ekwealor et al., 2016) were the
prevalent among the uropathogen thus showing that this study conform to previous studies.
It is important to pay attention to urinary tract infection, to avoid complications like cystitis,
urethritis and Pyelonephritis from developing. Therefore, the antibacterial and
phyochemistry activities of C. albidum was also investigated. The seed extract had greater
activity compared to cotyledon in this study. The cotyledon extract was not active against S.
aureus and Proteus sp. The seed coat produced larger zone of inhibition than cotyledon, S.
aureus produced 25mm for seed coat while 14mm for Proteus sp. This result supports the
findings of Oputah et al.(2016), in their research, zones of inhibition produced were 18mm and
14mm for S. aureus and Proteus vulgaris respectively. Also, findings of the research is similar
to results obtained by Usifor, et al . (2016) on C. albidum seed cotyledon and seed coat where
Pseudomonas, Staphylococcus and Escherichia coli produced diameter of 13± 1.5, 13. ± 08 and
13.0± 0.8 respectively at 200mg/ml for seed extract and formulated cream. It is worthy to also
note that, inhibition zone produced by seed coat was larger than Ciprofloxacin which is a
standard antibiotic. Medically, the plant is useful for malaria, blood pressure and anemia. The
roots are used to treat sexual asthenia, asthma and sterility, while seeds for intestinal worms
and hemorrhoid. The bark is useful for treating yellow fever, cough, and the fruits for dental
decay and avitaminosis (Houesson et al., 2012). Antibacterial activity of plant parts has been
reported. Adeleye, et al. (2016) reported that the aqueous extract of fruits (pulp and peel) had
greater activity than methanolic extract. Also, the latex of plant was active against
Staphylococcus aureus, Escherichia coli, Klebsiella pneumoniae, Streptococcus pyogenes and Candida
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albicans (Adewusi, 1997). The root extracts and stem slash inhibited the growth ofBacilus
subtilis, C.albicans, S. aureus. P. aeruginosa and other organisms (Okoli and Okere 2010).
Preliminary phytochemical results showed varying results for the two crude extracts. Crude
extracts of seed coat showed presence of tannins, flavonoids, cardiac glycosides, terpenoids
and alkaloids which contradicts previous reports, for absence of flavonoids, terpenoids and
saponins (Oputah et al., 2016). Similarly, the cotyledon, showed the presence of tannins,
saponin, cardiac glycoside, alkaloids, but absence of flavonoid and terpenoid which
contradicts previous works for cotyledon which showed the presence of terpenoid and
flavonoid (Oputah, et al., 2016). The reason for the variation in these reports maybe due to
variety of C. albidum fruits and seed, obtained. The antibacterial activity of seed coat and
cotyledon was due to the phytochemical component of the plant.
CONCLUSION
The study revealed that ethanolic extract of seed coat was more potent against bacterial
isolates from urine than cotyledon extract. Phytochemical tests also showed varied
phytochemical compounds. Ethanolic extract of C. albidum of seed coat showed antibacterial
activity and thus justify its use in ethnomedicine and could be useful for treating urinary tract
infections caused by bacteria.
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