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INTRODUCTION

Coffee has been established as the most consumed drink all over the world after water.
Consumption of coffee is around 255 kg per second or 8 million tonnes per year world-
wide.' The family of coffee is Rubiacea and belongs to the genus Coffea. In all over the
world, there are more than 80 coffee species identified.”! Despite this enormous diversity,
only two species are actually of economic and therapeutic importance in the world market,

Coffea arabica L. and Coffea canephora Pierre.?!

Green coffee bean extracts are taken as weight loss supplement and often marketed under
different brand names.'*® Due to antioxidant activity property of the green coffee extract, it

has been found to reduce the risk of cancer, diabetes and liver disease. Green coffee extract
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can also be used against Parkinson’s disease and reduces blood pressure.'®” Chlorogenic acid
and Ceffeic acid a component of coffee bean extract have been reported to possess anti-
hepatitis B virus activity and also a significant antiviral effects against several viruses,
including HIV, Adenovirus, and Herpes Simplex virus.**** Chlorogenic acid has also
been shown to exert antifingal property on Aspergillus genus as Aspergillus flavidus,
Aspergillus nominus, Aspergillus ochraceus, Aspergillus parasiticus and Aspergillus
westerdijkiae.'  This research work is therefore tailored to assess the bioactive
phytochemicals in coffea arabica.

MATERIALS AND METHOD
This study was conducted in the Department of Pharmacology and Toxicology, College of

Pharmacy, Nnamdi Azikiwe University Agulu Campus.

Plant collection

Unroasted green coffee beans (Coffea arabica) were purchase from a local market in Lagos,
Nigeria. The beans was authenticated by a botanist and deposited in the herbarium of the
department of Botany, Nnamdi Azikiwe University, Awka. The beans used for the

quantitative and qualitative screening was finely powered with a mechanical grinder.

Qualitative phytochemical screening

1. Test for Alkaloids — 5g of the powdered coffee bean was placed in a test tube and 20ml
methanol poured/ added into it. The mixture was allowed to boil for 2 minutes in water
bath, cooled and filtered. Two drops of Dragendoff’s reagent was added to 2ml of filtrate;
two drops of Wagner’s reagent was added to Sml of the filtrate; two drops of Meyers
reagent was added to another 2ml of filtrate and two drops of Hager’s reagent was added
to a 5ml of filtrate. Alkaloids precipitated from the above solutions while giving off
different characteristic colours — reddish brown, reddish brown, cream and yellow
respectively.

2. Test for Saponin — 2g of the powdered coffee bean sample was boiled in 20ml of distilled
water in water bath and filtered. 10ml of the filtrate was mixed with 5ml of distilled water
and shaken vigorously for a stable persistent froth. The frothing was mixed with three
drops of olive oil and shaken vigorously, then observed for the formation of emulsion.

3. Test for Tannin — 0.5g of the powdered coffee bean sample was boiled in 20ml of water
in a test tube and then filtered. A few drops of 0.1% ferric chloride was added and

observed for brownish green or blue-black colouration.
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4. Test for flavonoid — 10ml of ethyl acetate was added to about 0.2g of the powdered coffee
bean and heated on a water bath for 3 minutes. The mixture was cooled, filtered and 4ml
of the filtrate was shaken with 1ml of dilute ammonia solution. The layers are allowed to
separate and the yellow colour in the Ammonical layer indicates the presence of
flavonoids.

5. Test for Terpenoids: 5ml of the powdered coffee bean were mixed in 2ml of chloroform
and 3ml concentrated sulphuric acid which was carefully added to form a layer. A reddish
brown colour interface was formed to show positive results for Terpenoids.

6. Test for steroids — A 9ml portion of ethanol was added to 1g of the powdered coffee bean.
This was refluxed for a few minutes and filtered. The filtrate was concentrated to 2.5ml
on a boiling water bath and 5ml of hot water added. The mixture was allowed to stand for
an hour and the waxy matter filtered off. The filtrate was extracted with 2.5ml of
chloroform using a separating funnel. To 0.5ml of the chloroform extract in a test tube,
1ml of concentrated sulphuric acid was added to form a lower layer. A reddish brown
interface shows the presence of steroids.

7. Test for protein — few drops of picric acid was added to a little portion of the aqueous
extract of the coffee bean. A yellow precipitate indicates the presence of proteins.

8. Test for starch: 0.1g of the powdered plant was mixed with a drop of iodine solution in a

test tube. A blue-black coloration indicates the presence of starch.

Quantitative determination of phytochemical constituents

1. Alkaloid quantification was done using a method by Harborne (1973):*% 5g of the
powdered coffee bean was weighed into a 250ml beaker and 200ml of 10% acetic acid in
ethanol was added, covered and then allowed to stand for 4hours. This was filtered and
the extract was concentrated on a water bath to one-quarter of the original volume.
Concentrated ammonium hydroxide was added drop-wise to the extract until the
precipitation was complete. The whole solution was allowed to settle and the precipitate
was collected, washed with dilute ammonium hydroxide and then filtered. The residue is
the alkaloid which was dried and weighed.

2. Saponin quantification following the method by (Obadoni and Ochuko, 2001):** The 20g
of powdered coffee bean sample was placed into a conical flask and 100cm® of 20%
aqueous ethanol was added. This was heated over a hot water bath for 4 hours with
continuous stirring at about 55°C. The mixture was filtered and the residue re- extracted

with anothe+r 200ml 20% ethanol. The combined extracts were reduced to 40ml over
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water bath at about 90°C. The concentrate was transferred into a 250ml separating funnel
and 20ml of diethyl ether was added and shaken vigorously. The aqueous layer was
recovered while discarding the ether layer. The purification process was repeated. 60ml of
n-butanol was added. The combined n-butanol extracts were washed twice with 10ml of
5% aqueous sodium chloride and the remaining solution was heated in a water bath. After
evaporation, the samples were dried in the oven to a constant weight.

3. Flavonoid quantification using Bohrn and Kocipal-abyazan (1994) method:!*® 10g of the
powdered coffee bean was extracted repeatedly with 100ml of 80% aqueous methanol at
room temperature. The whole solution was filtered through Whatmann filter paper No 42.
The filtrate was later transformed into a crucible and evaporated into dryness over a water
bath to a constant weight.

4. Tannin quantification by Van- burden and Robinson (1981) method:*® 500mg of the
powdered coffee bean was weighed into a 50ml plastic bottle. 50ml of distilled water was
added and shaken for 1 hour in a mechanical shaker. This was filtered into a 50ml
volumetric flask and made up to the mark. Then 5ml of the filtrate was pipetted out into a
test tube and mixed with 2ml of 0.1N HCI and 0.008M potassium ferrocyanide. The

absorbance was measured at 605 nm within 10mins.

The flavonoid, alkaloid and saponin content were calculated as percentage using the formula:

(Final weight obtained (in grams) x 100) + (Initial dried sample used (in grams))

The percentage tannin is calculated thus:

((An + As) x C x (100+10) x (Vf + Va)) where

An= Absorbance of test sample; As= Absorbance of Standard Solution

C= Concentration of Standard Solution; Vf= VVolume of Extract used; Va= VVolume of Extract
Analysed

RESULTS

The result of this study revealed the presence of active phytochemicals in coffee bean (Coffea
arabica) as summarized in tables 1.0 and 2.0. The qualitative estimation of the Coffea
arabica saw the presence of alkaloid, saponin, tannin, flavonoid, terpenoid, steroids, protein,

starch and phenols either in mildly present and abundantly present measure.
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Quantitative analysis (in percentages) of four active constituent of Coffea Arabica yielded a
high content of flavonoids (6.0%), alkaloids (4.4%) and tannins (4.2%) with a low content of
saponins (1.0%) (Table 2.0).

Table 1: Qualitative analysis of Coffea arabica constituent.

Phytochemicals | Alkaloid | Saponin | Tannin | Flavonoid | Terpenoid | Steroid | Protein | Starch

Phenol

Quantity

++ ++ ++ ++ ++ ++ ++ +

++

Key: + = mildly present; ++ = abundantly present

Table 2: Quantitative analysis of Coffea bean constituent.

Phytochemical | Quantity (%)
Alkaloids 4.4
Saponins 1.0
Flavonoid 6.0
Tannins 4.2

A table showing the percentages of different bioactive phytochemicals in the coffee extract.

DISCUSSION

Medicinal plants are the main source for the preparation and extraction of various modern
drugs and pharmaceuticals. Recently using of phytochemicals is considered to be safer and
congenial to the biology of the human body while producing specific physiological action.!*”
The phytochemical constituents of Coffea arabica grown in Nigeria are presented in Table
1.0 above. It is seen to contain alkanoids, flavonoids, saponins, steroids, starch, tannins,
proteins, terpenoids and phenols as bioactive phytochemicals. Studies have reported that the
isoquinoleine alkaloid extract from Fumaria capreolata exerts antioxidant, analgesic, and
intestinal anti-inflammatory activities in DNBS model of experimental colitis in mice.[*31%%!
It has been also shown to have strong anti-cough effect. In agreement to this research,
literature shows that saponins exhibit a biological role and medicinal properties such as anti-
inflammatory, antibacterial, insecticidal, anticancer and cytotoxic effect. In addition, saponins
are reported to exhibit cholesterol-lowering action in animals and human.[?2223.2425.26.27]
Substantial pharmacological properties of flavonoids comprise radical scavenging, anti-
inflammatory, anticancer and cardioprotective effects./”® Naringenin (a flavonone) may be
used for treating dyslipidemia and improving endothelial dysfunctions.”® They have
therapeutic effects in cardiovascular diseases, certain types of cancer, visual health, diabetes
mellitus, obesity, and neurological disorders.®” Tannins possess some biological properties
such as anti-inflammatory and antiallergic effects, anthelmintic, and antiviral effects against

enteric virus, herpes simplex virus, poliovirus, etc.*1:3233

WWW.Wjpr.net | Vol 11, Issue 1, 2022. | 1SO 9001:2015 Certified Journal | 1660




Obinwa et al. World Journal of Pharmaceutical Research

Chlorogenic acid in green coffee bean has been noted to reduce body weight and BMI, lower
the risk of neurodegenerative diseases and cancer, and effective against the development of
Porcine Reproductive Respiratory Syndrome Virus (PRRSV).B**%3371 This therefore
validates the presence of bioactive medicinal phytochemicals in coffea arabica.

CONCLUSION

Green coffee bean extract of coffee arabica has be scientifically and globally acknowledged
and taken as a weight loss supplement and has been found to be effective against some other
disease conditions. The phytochemicals found and noted in this study shows the plants

potency in use in the pharmaceutical as a source of bioactive components in drug production.
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