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Abstract

In spite of the richness in nutritive values, minerals and
vitamins content of chlorophyll which is highly contained in
carrot greens, these greens are usually cut and thrown away
as waste, these underutilizations of the carrot greens
instigated the investigation for biological compounds of
medicinal importance. This research is focus on the
investigation of tannins in carrots greens and its biological
activity, via extraction in 70 % acetone and partitioning in
diethyl ether and distilled water. The extract was subjected
to phytochemical screening, thin layer chromatography
(TLC), column chromatography (CC) and antimicrobial
activity test. The isolation of the tannins was carried out by
preparative thin layer chromatography (PrepTLC). The
isolated tannin was further analysed by TLC using
ethylacetate-ethanol-water (8:2:1.5) as solvent system along
with  standard tannins, high performance liquid
chromatography (HPLC) and fourier tranform infra-red
spectroscopy. The plant extract gave a percentage extract of
5.45, 2.24 of aqueous and 3.22 of diethyl ether fractions
after partitioning. The phytochemical screening of the crude
gave tannins, alkaloids, flavonoids, saponins, cardiac

glycosides and phenols. The TLC result of the isolated
tannin revealed three (3) different tannins out of which two
(2) matched with standard gallic acid and catechol according
to similarity in Rr values (0.47 and 0.76 respectively). The
HPLC analysis of the tannin also confirmed the appearance
of three different tannins peaks eluting at retention times
2.199, 2,967 and 4.944 mins. The FT-IR supports the
presence of the suspected compounds by showing broad
absorptions peaks at 3348cm™ for OH stretch, a medium
peak at 1643cm resulting from C=C aromatic stretch, and
C-O absorption at 1211cm™. Both crude and aqueous
fraction of the extract show positive activity on some gram-
positive organism. The activity on Streptococcus
pneumoniae of the tannin fraction is concentration
dependant and these indicated that it can be used as remedy
in respiratory tract infections such as those caused or
aggrevated by S. pneumoniae. The appreciable quantity of
flavonoids and tannins indicates they can be responsible for
healings of wounds, inflamed mucous membranes, venous
ulcers and exhibit radical scavenging activities.
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Introduction

The use of plant extracts in traditional medicine over the years has formed the basis of primary health care for majority of
people living in rural and remote areas in Nigeria and third world countries . Therefore, scientific researches into plants with
pharmacologically active compounds such as tannins, flavonoids saponins, cardiac glycosides, alkaloids etc cannot be said to
be overdone.

In many parts of the world, the cultivation of carrot (Daucus Carota L) is mainly for the edible root. Including Nigeria; in
Plateau State where it is highly cultivated, it is for the root which is often consumed or eaten fresh, as a spice and garnish in
food or sometimes even juiced.

Carrot greens are the green tops (leaves and stems) of carrots, also refers to as carrot tops. They are highly packed with
chlorophyll; an excellent source of magnesium to promote healthy blood pressure as well as strong bones and muscles, and
also have been noted to purify the lymph nodes and adrenal glands 2. Carrot greens are rich in proteins, minerals and vitamins
B3 research shows that it contains six times the vitamin C of the carrot itself [, They are also great sources of potassium and
calcium which makes them capable of lowering blood pressure, support metabolism and help prevent osteoporosis. Not only
that, they also contain a significant amount of porphyrins; a hormone which is known to stimulate the pituitary gland and lead
to release of an increased level of sex hormone F1.
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The greens of carrots can be used as a form of a poultice;
when boiled with honey and lay to stand, do clean fretting
sores [, because of its antiseptic properties, it can also be
juiced and used as mouth wash [],

In spite of the richness in nutritive values, minerals and
vitamins content of chlorophyll which is highly contained in
the carrot tops, these vegetables are often cut and thrown
away as waste littering the whole market places and the
environment. The fact that these greens are thrown away
instigated us to investigate them for biological compounds
of medicinal importance.

This research focused on the investigation of tannins found
in carrot greens and its biological activity.

Materials and methods

Plant Collection and Preparation

The plant material was collected from Farin Gada market,
Jos North, Plateau State, Nigeria. It was identified as
Daucus carota L. in the Herbarium of the Federal College of
Forestry, Jos Plateau State, Nigeria, with specimen voucher
number FHI 00527. The green tops were removed manually,
washed with clean water to remove dirt and air dried under
shade (sprayed on laboratory bench) for a period of four
weeks. The dried greens were pulverized using mortar and
pestle and sieved using a 1.5 mm mesh size sieve.

Extraction

Powdered sample (500 g) was homogenized in 1.5 liters of
aqueous acetone (70%) and allowed to stand for 48 hrs with
shaking periodically after every 4hrs [, Extract was
decanted, filtered using What man No.1 filter paper and
concentrated using rotary evaporation process. The
concentrated extract was further evaporated in a water bath
at 40 °C until a slurry paste of constant weight was
obtained.

Solvent-Solvent Partitioning

The extract (10 g) was dissolved in 100 ml of diethyl ether
and partitioned in distilled water to remove chlorophyll and
non-tannins materials. The aqueous phase which contained
the tannins was separated using separating funnel leaving
the top organic layer which was assumed to contain no
tannins. The tannin fraction was labeled (A) while the
organic fraction was labeled (B). The tannin fraction (A)
was concentrated for further characterization and
antibacterial activity.

Phytochemical Screening of the Crude Aqueous Acetone
Extract

The crude acetone extract was subjected to phytochemical
test for the presence of saponins, tannins, flavonoids, cardiac
glycosides, steroids, alkaloids, phenols and terpenoids using
the prescribed procedures by Harbon 1, Trease and Evans
(1201 and Sofowora 1,

Thin Layer Chromatography (TLC) of the Tannin
Fraction (A)

Thin layer chromatography plates pre-coated with silica gel
GF2s4 (silica gel on aluminium support, thickness 0.05 mm)
were used. The plates were carefully cut into smaller sizes
of 3 cm length and 10 cm height. The TLC was performed
using toluene-acetone-chloroform (6:6:1) as the mobile
phase and allowed to go 90% of the height of the plate. The
plates were then removed from the chamber, dried and
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visualized under UV light (254 nm) and iodine tank. The
distance moved by the solvent, known as solvent front and
the distance moved by the spot(s) were recorded and used
for calculating the R¢ values.

Column Chromatography (CC) of Tannin Fraction (A)

A glass column (18 mm x 400 mm) and a silica gel 60/200
mesh size were used for this work. [A piece of cotton wool
placed at the bottom of the column served as a plug to
support the adsorbent, compressed enough to support the
packing, yet loosed enough not to hinder the solvent flow.]
The column was gently packed with about 10 g of silica gel,
until it became translucent and free of air bubbles. About 2 g
of the extract was adsorbed on 1 gm of the silica gel and
applied to the top of the column. The column was then
eluted with 60 ml each, of toluene, chloroform, acetone and
finally with the most polar formic acid respectively. The
fractions were collected in 5 ml, and a total of 30 fractions
were collected. The fractions were monitored by TLC and
pooled according to similarities in Rs values into 4 fractions.
Fractions were labeled appropriately as N1, N2, N3 and Na.

Spray Test for Tannins

The fractions obtained from the column chromatography
were subjected to TLC. The spots on the chromatogram
were directly sprayed with 1% ferric chloride solution and
those that gave blue —black or green colour indicated the
presence of tannins [*2, The fraction(s) which gave positive
test with ferric chloride were further isolated using
Preparative Thin Layer Chromatography (Prep TLC) and
kept for spectral analysis.

Prep TLC of Column Fraction N1

The fraction N; resulting from CC was further purified by
isolation using Prep TLC. A band of N; was spotted on a 20
mm by 20 mm prepared prep TLC plate (of 1mm thickness).
[The plates were prepared from TLC silica gel
60GF254(Merck) by dissolving 100 g in 240 ml of distilled
water and the slurry sprayed on 20 x 20 glass plates; the
plates were dried and activated at 105 °C for 30 minutes in
an oven.] The spotted plates were allowed to dry for a
minute and then dipped into a previously saturated
developing chamber containing toluene-acetone-chloroform
(6:6:1). When the solvent rises up to 90% of the height of
the plates, the plates were then removed from the chamber
and dried. The dried plates were visualized under UV light
(254 nm) and the band of separation were marked. The
marked band of separations were scrapped with a clean
spatula and reconstituted in 70% aqueous acetone, filtered
and then concentrated. The isolated tannin was then labeled
NVF,

Test for Antimicrobial Activity

Some Gram-negative and Gram-positive bacterial strains,
Escherichia coli (G-ve), Pseudomonas aeruginosa (G-ve),
Staphyllococcus aureus (G+ve) and  Streptococcus
pneumoniae (G+ve) respectively were used for detection of
antimicrobial activity. They were obtained from the
Standard and clinical bacterial strains stocked in Department
of  Pharmaceutical Microbiology Lab., Pharmacy
Technology, University of Jos, Plateau State.

Invitro antibacterial activity of the crude acetone extract and
aqueous fraction of tannins were studied using agar well
diffusion method (%1, Briefly 15 ml of autoclaved nutrient
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agar was cooled to 45 °C and mixed with 1ml of bacterial
suspension (1.5 x 108 CFU/mL). The mixed medium was
poured into eight (8) sterile petri-dishes and allowed to set.
Five (5) Wells were made (four (4) around the plate with
one (1) at the centre) on each petri-dishe, using sterile cork
borer of 10 mm diameter. Wells around the plates were each
filled with 100 pL of respective concentrations, while the
well at the centre was filled with 100 pL of the standard
drug (Penicillin). The plates were then incubated at 37 °C
for 24 hrs. Antibacterial activity was recorded by measuring
the zones of inhibition (diameter) around the well, vertically
and horizontally.

Diameter of inhibition resulted from replicates
measurements were expressed as mean average + Standard
Deviation (SD) and result presented in tables. The SD was
calculated using the formula:

SD=V((x—=X)?)/n—-1

Results and discussion

Results
Table 1: Percentage Yield of Extract
Extracts Quantity of Extracts (g) | % Yield
Crude Acetone 27.26 5.45
Diethyl ether 16.08 3.22
Agueous (Tannins) 11.19 2.46

www.multiresearchjournal.com

3 Flavonoids +
4 Saponins +
5 Cardiac glycosides +
6 Steroids

7 Phenols +
8 Terpenoids _

Key - Absent, + Present,

Table 3: TLC Results of Crude Extract

Spot Rt value
1 0.19
2 0.26
3 0.48
4 0.63
5 0.91

Table 4: Screening and Grouping of Column Fractions

En%r::%?o(r)]];, Ffe?c?tli%is Rt of spots |Nature of Fraction
Spot 1=0.18
. Spot 2=0.29 | Yellow with oily
Fraction 16 - 17 N1 Spot 3=0.48 suspension
Spot 4=0.58
Fraction 24 N2 0.76 Brown solution
Fraction 25 N3 0.85 Brown solution
Fraction 26 - 29 N4 0.80 Pale yellow

Table 5: TLC Results of NVF1 and Standard Tannins

Fraction Code R¢ Value
Table 2: Results of Phytochemicals Screening of Crude Acetone Tannin isolate NVF: 0.23, 0.46*, 0.75*
Extract Tannic acid TA 0.51
- Pyrogallol PY 0.68
S/1N Phytcglg:ons_tltuents Aceione Catechol cT 0.76*
5 Alakn?""g " Phloruglucinol PH 0.69
al01es Gallic Acid GA 0.47*
NVF-1 {TANING}
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Fig 1: HPLC Chromatogram of NVF1
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Fig 2: FTIR Result of NVF1
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Table 6: Antimicrobial Results of Crude Acetone Extract and Tannin Fraction (A)

Zones of inhibition of different concentrations of extracts and penicillin as standard positive control drug

Crude Extract Tannin Fraction (A) Penicillin Drug

Organisms 400mg/ml 200mg/ml 100mg/ml 400mg/ml 200mg/ml 100mg/ml STD (50mg/m)
E. coli 00.00 00.00 00.00 00.00 00.00 00.00 28.00£0.00
P. aeruginosa 00.00 00.00 00.00 00.00 00.00 00.00 35.00£0.00
S. aureus 16.50+0.25 13.75+0.31 12.25+0.31 00.00 00.00 00.00 22.0040.00
S. pneumonia 16.25+0.10 13.50+0.30 12.50+0.30 15.7540.10 13.00+0.00 12.25+0.10 37.7540.10

Note: 00.00 = no activity

Discussion

Percentage Yield of the extracts

The result of the extraction of 500 g powder of the carrot
greens using 70% acetone gave 27.26 g indicating a
percentage yield of 5.45% for the crude acetone extract. The
fraction of tannins obtained from partitioning of the crude
resulted in 11.19 g with a yield of 2.24% and 3.22% yield of
16.08 g of diethyl ether.

Phytochemicals screening

The phytochemical screening of the crude acetone extract of
carrot greens indicated the presence of tannins and
flavonoids. Other phytoconstituents present included
alkaloids, saponins, cardiac glycosides, and phenols while
steroids and terpenoids were not detected. Result is
summarized in Table. The alkaloids, tannins and flavonoids
are known to have curative activity against several
pathogens and therefore the extract could be used for the
treatment of illnesses (14 15 161,

Tannins and flavonoids are known to treat diarrhea,
especially tannins have the ability to hasten the healing of
wounds and inflamed mucous membrane, haemorrhoids and
varicose ulcers [71. Alkaloids are reported to have analgesic,
anti-inflammatory function and help to alleviate pain,
develop resistance against diseases and endurance against
stress 18], Studies have shown that saponins found in plants
have anti-tumour and anti-mutagenic properties and can also
lower the risk of cancer cells *l, They reduce the growth
and viability of the cancer cells by reacting with cholesterol
rich membranes of these cancer cells ! 2%, Plants or extracts
of plants containing cardiac glycosides have been used as
emetics, diuretics and heart tonics. They are widely used in
modern treatment of congestive heart failure and for arterial
fibrillation 24, The above narratives imply that carrot greens
can be used in treatment of diarrhea, inflammation, wounds
and congestive heart conditions.

Thin Layer Chromatography (TLC) of crude extract

The results for TLC analysis of aqueous tannin fraction of
dried carrot greens indicated five (5) phytoconstituents as
summarized in the Table 3. The spots fluoresced when
viewed under UV lamp and appear as dark spots in iodine
tank. This serves as a chemical fingerprint for the extracts
221 In other word, it gives chemists a quick answer to how
many components are in a mixture or crude extract which
may contribute to it biological activity %31,

Column Chromatography (CC)

The result of the column chromatography (CC) of the
aqueous fraction of tannin gave a total of 30 fractions; the
fractions were pooled into four (4) fractions according to
similarities in R¢ (Table 4). Fractions 16 and 17 pooled
together as N1 had four spots: spot 1 and 2 appeared pinkish
under UV, while spot 3 and 4 fluoresced. The colour

became more intense when exposed to NH; vapour and
viewed under UV; these are suspected to be phenolics. The
chromatograms when sprayed with 1% solution of FeCls,
fraction N; close to the edge turned green indicating that the
tannins stay at origin while other phenolics migrated in the
solvent system 241,

TLC of NVF: and Standards Tannins

Comparing the colour and Rs values of the standards and
isolated tannin (NVF1), similarities was observed in Rs value
between gallic acid, Rf value 0.47 and catechol, R value
0.76 (See Table 5). Except for their colours when sprayed
with ferric chloride, NVF; showed green confirming
pseudotannin 25 while all the standards showed blue black.

HPLC Analysis

The HPLC chromatogram of isolated tannin NVF; (fig. 1)
revealed seven (7) peaks, three of which appears at a great
peak height and area than the other peaks. These peaks are
assumed to be the three (3) different tannins eluting at
different retention times as also obtained in the TLC (table
5). The elution times for these tannins are 2.199, 2.967 and
4.944 mins, the other peaks could be due to impurities or
solvents used during analysis.

FT-IR Analysis of NVF1

This result (Fig. 11) showed ten (10) peaks, five (5) of which
are characteristic of tannins: A broad band at 3348 cm™ is
indicative of OH stretch. Peak 2144 cm® can be attributed to
C=C stretch. A medium peak at 1643 cm resulting from
C=C aromatic stretch, and C-O stretch of alcohols and
ethers at 1211 cm [26],

These results support the presence of catechol, the OH and
C=C aromatic stretch for it is highlighted above. However,
the prominent peak for C=0 expected at 1725cmfor gallic
acid is not found in the FT-IR spectrum.

Antimicrobial Analysis

The antimicrobial activities of crude and tannin fraction
examined against some Gram negative and Gram-positive
organisms including E. coli, P. aeruginosa, S. aureus and S.
pneumoniae. The result of these analyses is presented in
Table 6.

The crude acetone extract indicated activity on the Gram-
positive organisms, S. aureus and S. pneumonaiae but no
activity was recorded on the Gram negative.
Microbiological studies have shown that Gram positive
organisms are more susceptible to antibiotics than Gram
negative due to the absence of outer membranes and
peptidoglycan cell wall 1. The activity of the extract is
concentration dependent with high inhibition zones as
16.50+0.25 for S. aureus and 16.25+0.10 for S. pneumonaie
at concentration level of 400 mg/ml of extract.

The fraction of tannins indicated activity only on S.
pneumonaiae which is also concentration dependent with
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maximum inhibition of 15.75+0.50 at 400 mg/ml
concentration level. It could be said here that the additional
activity as indicated by the crude is been augmented by
other components synergistic activity. Other compounds
such as flavonoids, alkaloids and phenolics have also been
reported to have antimicrobial activity 251,

The results of the antimicrobial screening are indication that
carrot greens can be used to treat or manage skin infections
like abscesses, cellulitis, impetigo to blood infections like
sepsis, septic arthritis, toxic shock syndrome, otitis media,
sinusitis and bacteramia, life-threatening infections such as
meningitis and also respiratory tract infections which are

caused or aggravated by S. aureus and S. pneumonaiae 2%
29]

Summary

The phytochemicals screening of carrot greens indicated the
presence of tannins, flavonoids, alkaloids, saponins, cardiac
glycosides, steroids, phenols and terpenoids.

The TLC results of the crude acetone extract gave five (5)
spots revealed by viewing under UV lamp and iodine tank.
The fractionation of the tannin fraction yielded four (4)
fractions which were pooled from thirty fractions. Fraction
16 and 17 resulting from the column chromatography were
pooled together as fraction Ni. The fraction N, responded
positively to ferric chloride test for tannins and the tannins
isolated by Prep TLC and reconstituted in 70% acetone. The
tannin isolate was characterized using HPLC and FT-IR.
The FT-IR results confirmed the presence of tannins
functional groups showing a broad band at 3348 cm? is
indicative of polymeric OH stretch, C=0 absorption and C-
O. A medium peak at 1643cm™ resulting from C=C
aromatic stretch, and C-O stretch of alcohols at 1211cm™,
The antimicrobial activity investigated on some gram
positive and gram-negative organisms for both crude
acetone and diethyl ether fraction of the tannin show activity
on only gram-negative organism with inhibition zones
increasing with increasing concentration.

Conclusion

In this study, the phytochemicals screening revealed an
appreciable quantity of tannins and flavanoids indicating the
activity in the crude and isolated tannin on some Gram-
positive Organism. The isolated tannin gave three spots two
of which were suspected to be gallic acid with (R = 0.46)
and catechol (Rf = 0.75) based on Rf similarity. The
significant activity of tannins on Streptococcus pneumoniae
which is dependent on concentration, indicate that when
purified can be used as remedy in respiratory tract infection.
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