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Abstract
Anisopus mannii is plant used in traditional medicine to treat various ailments, disorders and diseases
especially in Northern Nigeria where literatures have shown that the plant has anti-diabetic properties
This study was carried out to investigate the phytochemicals and the anti-diabetic effects of the stem
bark extracts of Anisopus mannii . Fresh stem bark of Anisopus mannii was extracted with 85%
methanol using soxhlet extractor and the crude methanol extract (60 g) was fractionated with n-hexane
ethylacetate n-butanol and distilled water and thereafter subjected to phytochemical, chromatographic
(column and thin layer) and anti-diabetic activity evaluation. The separated bands were then subjected
to Fourier transform infrared (FTIR) and ultraviolet visible (UV) spectroscopy. Phytochemical
screening reveals the presence of saponins, flavonoids, cardiac glycosides, carbohydrates, tannins,
terpenes and steroid in the plant. The spectra revealed that BA1 consisting of λmax (297.40 nm) which
is simlar to λmax of flavanonol reported as 290 nm while BA2 spectra revealed λmax of 275 nm for
flavan-3 ol as supported by the functional groups present in the FTIR such as hydroxyl, Carbonyl etc.
In the anti-diabetic evaluation on alloxan-induced diabetic rats, the extracts showed significant (P<0.05)
decrease in fasting blood glucose level in diabetogenic rats. Significant (P<0.05) dose dependent
decrease in Fasting glucose level were observed at 500 mg/kg at all the study time range from
(7.66±2.26) to (6.18±2.14) compared to positive control. Therefore, this result could support the
folkloric claim of the used of this plant as a remedy to diabetes considering the presence of the active
secondary metabolites.

Key words: Anisopus mannii, phytochemical, antidiabetic plants, phytochemical,
spectroscopy
Introduction
The use of plants as medicine is an ancient practice common to all societies especially the
African society. This practice continues to exist in the developing nations. It is on this basis
that researchers keep on working on medicinal plants in order to produce/develop the best drugs
that have physiological uses (1 Usman, H. and Osuji, J.C. (2007).). Man uses plants for various
reasons; the most useful of it all is the management of different diseases (2 Mustapha, A.A.
(2013)). The affordability, availability and accessibility rendered Africans to plants as the
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primary source of healthcare management. Such traditional medicines often are herbs and other
plant materials whose efficacy and safety has a very wide claimed ( Adzu et al., 2005).
Anisopus manii is a small genus of plants in the dogbane family first described as a genus in (
Brown, 1995). The group is endemic to tropical Africa (Brown, 1995). It is a familiar herb in
the traditional medicinal preparations in Northern Nigeria, where a decoction of the leaves is
used as remedy for diabetes mellitus, diarrhoea and pile (5 (Aliyu et al., 2011)
Diabetes mellitus is a common and very prevalent disease affecting the citizens of both
developed and developing countries. It is estimated that 25% of the world population is affected
by this disease. Diabetes mellitus is caused by the abnormality of carbohydrate metabolism
which is linked to low blood insulin level or insensitivity of target organs to insulin (6 (Maiti
et al., 2004)). A lot of concerted effort has been made in the treatment of diabetes through
different route for the discovery of newer drugs simply due to the existing limitations of
synthetic drugs.
This study will appraise the traditional claim of the use of Anisopus mannii as anti-diabetic
drug. The objectives of this research is to carry phytochemical evaluation of extract and
fractions of Anisopus mannii, isolate of the bioactive compound from Anisopus mannii,
evaluate of the antidiabetic activity of the crude extract of Anisopus Mannii and where possible
identify some bioactive compound by using spectroscopic method.
Materials and Methods
Sample Collection and Identification
The herbarium sample of the plant material was collected from Dalwa village in Konduga Local
Government Area of Borno State, Nigeria. The sample was identified and authenticated by a
plant taxonomist from the Department of Biological Sciences, University of Maiduguri, Borno
State, Nigeria. Specimen voucher number 7019A was allocated and deposited at the herbarium
of Postgraduate Research Laboratory Department of Chemistry, University of Maiduguri.

Plate 1.Picture of fresh leaf of Anisopus manii
Sample Preparation, Extraction and Phytochemical screening.
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The fresh plant sample was cleaned and air-dried under shade at room temperature for seven
days. The air-dried plant material was pulverized into powder using wooden mortar and pestle.
One kilogram (1kg) of the powdered stem bark was extracted exhaustively by Soxhlet
apparatus for seven days using 85% methanol as the solvent. The extract was concentrated to
dryness on water bath at 45oC.The extract was weighed, labeled and kept for further work.
The methanolic extract, the partitioned portions and the fractions were subjected to qualitative
chemical screening for identification of the primary and secondary metabolites as described by
Sofowora, 1993a & 1993b, Evans, 2002.
Fractionation of Crude Methanol Extract and Column Chromatographic Separation
Sixty grams (60 g) of the Anisopus mannii methanol extract (AMME) was successively
partitioned with n-hexane, ethyl acetate, n-butanol and with distilled water. The partitioned
portions obtained were tested to evaluate the antidiabetic and phytochemical properties. The
portion that showed better activity was subjected to further purification through column
chromatography and the different portion obtained was subjected to TLC; However, similar
fraction were pooled on the basis of their Rf values for further anti-diabetic effects. The pooled
portion was also subjected to preparative thin layer chromatography (PTLC) and
phytochemical test; to determine likely compounds that is responsible for anti-diabetic effects.
Spectroscopic method were used for compound identification.The partitioned-portion of nbutanol fraction was subjected to column chromatographic separation by combination of
solvents of varying polarities as solvent system. The eluents were pooled on the bases of their
Rf values on the Preparative thin layer chromatography (PTLC) and then presented for further
analyses. About 350 g of Silica gel of mash size [60 – 120 G] for column chromatography was
packed manually into a column of 16 cm in diameter. The silica gel was allowed to swell in
methanol overnight and cautiously filled into the column using a glass funnel. The gel was then
allowed to settle and pack for 24 hours for equilibration. The air bubbles was avoided and care
was taken not to dry the column. Using capillary tubes, the various fractions collected from
column chromatography were spotted on a silica gel pre-coated aluminum plate at a distance
of 1.5 cm from the base and 0.5 cm away from the edge. Each plate was allowed to dry before
putting it in a saturated chromatographic tank containing specific solvent system for separation.
Solvents of different polarities of 100 : 0, 90 : 10, 80 : 20, 70 : 30, 60 : 40, 50 : 50, 40 : 60,30 :
70, 20 : 80, 10 :100 ratios were used. The developed plate was sprayed using
methanol/sulphuric acid. Continuous re-purification and repetitive silica gel column
chromatography.
Preparative Thin Layer Chromatography (PTLC)
A total of 0.8 g of the (60:40) chloroform / methanol column fraction was used to perform the
PTLC analysis. 0.8 g was dissolved in 4 ml of methanol and a capillary tube was used to make
spots on the PTLC plate. A solvent system of chloroform: ethyl acetate in the ratio of 60:40
was used. The plate was put into the separating chamber containing the solvent and covered
with a glass lid.It was then allowed to stand for about 20-25 minutes, after which it was
removed; the solvent front was marked and kept to evaporate completely. The plate was
thereafter developed in an iodine tank. The most prominent spots were mark as B1, B2 and B3.
Each of the spots was carefully scraped in to their corresponding weighed beakers. They were
left for 5- 10 minutes for the iodine to evaporate completely. Little quantity of methanol was
used to dissolve each fraction; they were filtered and evaporated to obtain a consistent weight.
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Each of the fractions scraped was subjected for further phytochemicals studies. The Rf values
of the components of were calculated.
Infra-red and Ultraviolet spectroscopy evaluation compound(s)
Compound(s) isolated form the column and Preparative thin layer chromatographic techniques
were subjected to spectral studies and analysis of Infra-red and Ultraviolet spectroscopy
evaluation compound(s) to obtain some structural information.
Anti-diabetic Evaluation and Acute Toxicity Evaluation
Seventy (70) albino rats of both sexes weighing, 100-140g were purchased at the animal house
of National Institute of Tryponosomiasis Research, Vom, Plateau State, Nigeria. They were
housed in clean cages and had access to feeds (ECWA FEEDS) and water ad libitium. They
were allowed to acclimatize for two (2) weeks in the Veterinary Physiology, Pharmacology
and Biochemistry Laboratory before the commencement of the study .The albino rats were
handled according to the guiding principles of biomedical research involving animals
((CIOMS, 1985)
Acute toxicity evaluation (LD50) The acute toxicity (LD50) value of the crude methanolic leaf
extract was determined using standard procedures (. Lorke 1983). In this study two different
routes of administration were considered, that were oral and intra-peritoneal. In phase I the rats
were divided into 3 groups of three rats for each route and then treated with crude methanolic
extract at doses of 10, 100 and 1000 mg/kg body weight intraperitoneally and orally and
observed for 24 hours for mortality. In the phase II, 4 rats for each route were divided into 4
groups of one rat each and the methanolic extract was administered at various doses to be
determined after the phase one. The final LD50 value was calculated as the geometric mean of
the surviving group and the death group in the second phase.
Evaluation of Anti-diabetic activity.
Forty (40) Albino rats of both sexes weighing 100-140g were used for the study. Thirty-five
(35) of these rats were made diabetic by single intra-peritoneal injection of alloxan
monohydrate (sigma chemical Co. St. Louis USA) at a dose of 70mg/kg body weight dissolved
in 0.1m freshly prepared cold citrate buffer of PH 4.5 (Al-shamoury et al., 1994). Baseline
blood glucose values were determined prior to the administration of alloxan and on the 4th day
glucose level was monitored for increase from initial value. Stable hyperglyceamia was
confirmed on the fifth day post alloxan administration when the fasting glucose levels of the
rats were found to be greater than 180mg/dl. These diabetic rats were divided into 8 groups of
five rats each Group 1 (Normal rats), Group 2 (diabetic rats,) while groups 3 (non-diabetic) and
4 (non-diabetic) were administered 250mg/kg and 500mg/kg of the extract. Groups 5 (diabetic
rats) and 6 (diabetic rats) were also administed 250 mg/kg and 500 mg/kg of the extract. While
groups 7 and 8 were positive control diabetic rats were administered 1mg/kg of glibbenclanide
and 1 mg/kg of insulin respectively.
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Determination of Blood Glucose
Blood samples were collected from tail vein by dripping the tail with a pair of scissors. Blood
glucose were determined using glucose oxidase method using one call plus Roche diagnosis
GMPH, D-68298 made in India.
Statistical Analysis
Results of pharmacological studies were expressed as the Mean, Standard Error of Mean
(SEM), One-way analysis of variance (ANOVA) using GraphPad Instat (2003). version 3.10
utilizing Student’s T and Turkey’s tests between the Mean. Values of (P˂ 0.05) considered
significant at 95% confidence level. The mean blood glucose values at 0, 30min, 1, 2, 3, and 4
hours were compared.
RESULTS AND DISCUSSIONS
i.

Results

Extraction Profile of Anisopus mannii Stem Bark
The various masses, colour, textures and percentage yield obtained from the extraction carried
out on the stem bark of Anisopus mannii as shown in table 1. The fraction of the stem bark of
methanol extract yield was 145.7 g. Fractionation of the 60 g of the crude Methanol extract
using n- hexane, ethyl acetate, n-butanol and residual aqueous yielded 0.2 g, 0.7 g, 37.3 g and
16 g fractions respectively. The colours of the extracts from the fractionation ranged from dark
green of the crude to light brown for all the extracts. The extracts for ethyl acetate and n-butanol
were powdery while that of n-hexane, residual aqueous are all gummy mass as shown in the
table below.
Table 1. Masses, colour, textures and percentage yield obtained of the extraction carried out
on the stem bark of Anisopus mannii.
S/NO
Fraction
Mass (g)
%Yield
Colour
Texture
1

n-Hexane

0.2

0.33

Brown

Gummy

2

Ethylacetate

0.7

1.16

Brown

Powdered

3

n-Butanol

37.3

62.16

Brown

Powdered

4

Residual

9.6

16

brown

Gummy

Butanol Column Chromatographic purification profile of methanol stem bark extract
Anisopus manni.
Fractions collected from the column were combined based on their similarities in their values
of retardation factor (Rf) and encoded accordingly. Weight of the combined fractions was
determined and their colours were observed and were indicated in the table below. Pooled
fractions (8-12) was coded as BCFE “C” was observed to be brown in colour and had a
percentage of 51.9%, Fraction five (5) was as BCFE “A” was green in colour and had a
percentage of 24.4%, while fraction six and seven (6-7) BCFE “B” was pale brown with a
percentage of 2.8%.
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Table 2. showed the pooled Fractions, colour, texture and percentage yield obtained from the
Column Fractions
S/No
Pooled
Weight
of %w/wof
Colour
Texture
Fraction
pooled
pooled
fractions (g) fraction
Yield
1
BCFE C
12.9
51
Brown
Power
2
BCFE A
6.1
24.4
Brown
Powder
3
BCFE B
0.7
2.8
Green
Powder
Initial weight of n- butanol extract = 25g amount recovered = 19.7Percentage recovered =
78.8%BCFE= Butanol column fraction extract
Qualitative Phytochemical Evaluation of Crude, n-hexane, n-butanol, ethylacetate and
residual aqueous of Anisopus mannii.
The result of the phytochemical evaluations of the extract obtained from the stem bark of
Anisopus mannii is shown in table 3. The crude methanol stem bark extract revealed the
presence of carbohydrates, tannins, cardiac glycoside, terpenes, steroids, saponins and
flavonoids. The n-hexane extract obtained as a partition portion of the methanol extract showed
the presence of cardiac glycoside, steroids, terpenes and flavonoids. n-Butanol extract revealed
the presence of carbohydrates, tannins, cardiac glycoside, steroids, terpenes and flavonoids,
Ethyl acetate fraction showed the presence of carbohydrates, tannins, cardiac glycoside,
steroids, terpenes and flavonoids. However, alkaloids and anthraquinones are generally absent
in all the extract
Table 3. Qualitative Phytochemical Evaluation of crude methanol extract, n-hexane and nbutanol Anisopus manii
Test
1. Carbohydrates
i.
Molisch’s test
ii.
Barfoed’s test
iii.
Fehling’s test
iv.
Combine reducing sugar
v.
Ketoses (Selivanoff’s test)
2. Tannins
i.
Ferric chloride test
ii.
Lead acetate test
3. Phlobatannins
4. Glycosides
i.
Free Anthraquinones
ii.
Combine Anthraquinones
5. Cardiacglycosides
i.
Keller-killiani’s test
6. Steroids
i.
Liebermann-Burchard’s test
7. Terpenes
8. Saponins

CME

NHE

NBE

EAE
+

+
+
+

-

+
+
+

+
+

+
-

-

+
-

+
-

-

-

-

-

+

+

+

+

+
+

+
+

+
+

+
+
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i.
Frothing test
+
+
+
ii.
Fehling solution test
+
+
+
9. Flavonoids
i.
Shinoida’s test
+
+
+
+
ii.
Ferric chloride test
iii.
Sodium hydroxide test
10. Alkaloids
i.
Dragendroff’s test
ii.
Confirmatory test for alkaloids
Key: (+) = Present, (-) Absent, CRE =Crude extract, NHE = n-hexane extract, NBE = nbutanol
extract.
Qualitative phytochemical Evaluations of the Column Fraction of methanol stem bark of
Anisopus mannii
The results of Column fractions collected from methanol stem bark extract of Anisopus Mannii
were evaluated for phytochemicals as indicated in Table 5. Pooled column fraction coded
BCFE A showed the presence of carbohydrates, tannins, cardiacglycoside, terpenes, saponins
and flavonoids. Column fraction BCFE B revealed carbohydrates, tannins, cardiacglycoside,
terpenes, saponins and flavonoids. And BCFE C showed the presence of carbohydrates,
tannins, cardiacglycoside, terpenes, saponins and flavonoids while Phlobatannins, free
Anthraquinones, combined Anthraquinones and alkaloids were absent.
Table 4. Qualitative Phytochemical Evaluation of Column
of Anisopus mannii.
Test
BCFE A
Carbohydrates
i.
Fehling’s test
+
ii.
Combine reducing sugar
+
iii.
Ketoses (Selivanoff’s test)
iv.
Pentoses
1. Tannins
i.
Ferric chloride test
ii.
Lead acetate test
+
2.
i.
ii.
3.
4.
i.
5.
i.
6.
i.
ii.
iii.
iv.

Cardiacglycosides
Liebermann-Burchard’s test
Salkoski test
Terpenes
Cardenolid’s
Kelle-Killiani
Saponins
Frothing test
Flavonoids
Shinoida’s test
Ferric chloride test
Lead acetate
Sodium hydroxide test

Fractions of Methanol Stem bark
BCFE B

BCFE C

+
+
+
-

+
+
+
-

+

+

+
+
+

+
+
+

+
+
+

+

+

+

+

+

+

-

+
+
-

+
+
-

+
-

Key: (+) = Present, (-) Absent, BCFE A, BCFE B, BCFE C = Butanol Column Fractions

.
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Purification and isolation of compound(s)
After the column chromatographic purification n-butanol portion, fractions obtained were
pooled, re-run and re-pooled based on the similarity of Rf values and single spots (compounds)
obtained were coded BCFEB (A1) and BCFB2 (A2) .The preparative thin layer
chromatography (PTLC) of which further revealed the presence of two (2) compounds and
their Rf values were estimated to be 0.55 and 0.77 were finally coded as A1 and A2
respectively,
Table 5. Infra-red Spectroscopic Data of compound A1
S/No

Frequency (cm-1)

1.

3817.25, monomeric

2.
3
4.

2951.19, Stretching methylene
2943, stretching
2337.80, electron withdrawing

C-H ( ~ CH2)
C-H (Aliphatic)
C=C (Aromatic)

5.

1645.33 Stretching

C=C (Conjugation)

6
7

1408.08 aromatic stretching
1278.85 stretching

C-H (Aromatic)
C-O (ether)

Possible functional groups

-OH

Table 6. Ultraviolet Spectroscopic Data of compound A1
S/No
1.
2.
3.
4.
5.
6.
7.

ʎmax (nm)
305.4
297.4
292.6
284.2
279.6
277.0
273.8

Absorbance
4.530
3.926
3.842
3.881
3.882
3.866
3.890

The infrared (IR) spectrum of A1 as shown in appendix 1 and the interpretation in table 5
revealed the absence of peaks between 2000-1700 cm-1of functional groups such as ketones,
ethers, esters etc [14], while in its acidic form the frequency of absorption between 1700-1725
cm-1was reported to be as a result of C=C and C – H stretching vibrations. Similarly, the
characteristic vibrations between 1440 –1395 cm-1 are two distinct bands in the fingerprint
region suggestive of the –OH group .However, spectra of sub-fraction A1 clearly showed band
between 3452.70-3508.63 cm-1 indicative of broad band which is a characteristic of OHstretch group because of the nature of the band and generally O-H group of alcohol absorbed
strong band at 3200 – 3600 cm-1. Absorption at the range of 3610 – 3850 cm-1 is of the
monomeric alcohol.Compound A1 in ultraviolet Spectroscopy (UV) as shown in appendix 2
and table 2 reveals that band I had ʎmax between 310 – 550 nm and band II (240 – 290 nm)
which is characteristic signaling bands for flavonoids of flavone-type nucleus
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Table 7. Infra-red Spectroscopic Data of compound A2
S/No

Frequency (cm-1)

Possible functional groups

1.

3828.83 monomeric

-OH

2

2951.19 Stretching methylene

C-H

3

2943.47 stretching

C-H (Aliphatic)

4

1645.33 Stretching

C=C(Aromatic)

5.
6.

1411.94 stretching
1269.20stretching carbonyl

C-H (Aromatic)
C-O(ether)

Table 8. Ultraviolet Spectroscopic Data of compound A2
S/No
1.
2.
3.
4.
5.
6.
7.

ʎmax (nm)
282.0
279.2
276.2
272.2
269.6
247.6
245.40

Absorbance
3.868
3.910
3.865
3.864
3.849
3.803
3.808

The infrared (IR) spectrum compound A2 (appendix 3) showed the presence of the peaks in
the sub fraction showed prominent absorption at 3450.77 cm-1which can be related to the OHstretch group of alcohol or phenol due hydrogen bonding. Band absorbed at 2943.47 cm-1are
due to presence of C – Hstretch methylene (CH2), the band at 1645.33 cm-1 is due to C =
Cstretch, vibrational band at 1411.94 cm-1(C-Haromatic), while band at 1269.20 cm-1 (COstretching) lastly, peak at 2943.47 cm-1 is due to (C-Haliph.stretching) which correspond to
earlier studies [25,25]. The Ultraviolet (UV) spectrum of sample A2 (appendix 4) shows the
wavelength of absorption of the compound present. The electronic excitation of A2 indicates
the absence of two distinct bands; band I (310 – 550 nm) and band II (240 – 290 nm) which is
characteristic evidence for the absence of flavone-type
Pharmacological Evaluation results
Toxicity:
The results of acute toxicity evaluation indicate that the plant is nontoxic. The LD50 was
estimated to be 2625 mg/kg intraperitoneally, which there is no dead on administration of 5000
mg/kg dose of the extract via oral route. Thus the methanolic extract was of low toxicity and
considered safe to be administered.
Effects of methanol stem bark of Anisopus mannii on fasting blood glucose levels of
normal and diabetic Albino rats.
Administration of the extract to normal rats resulted in significant reduction in only the group
administered with the 250 mg/kg dose as shown in Table 8. The maximum reduction of 32.62%
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was seen 3 hours after the extract administration. However, the extract at both doses was able
to reduce the fasting hypoglycemia of the diabetic rats at 21% and 28% respectively.
Table 8. Effects of Methanol stem bark extract of Anisopus mannii on Fastings Blood
Glucose Concentration (mmol) levels of normal and diabetic Albino Rats
0hr
Treatment
Normal
3.80±0.23
Control +1
ml water

30

1hr

2hrs

3hrs

4hrs

4.22±0.35

4.22±0.35

4.26±0.30

4.04±0.18

3.80±0.13

Diabetic
8.62±2.63
Control
+
1ml water

7.98±2.66*
(7.42)

8.60±2.98*
(0.23)

9.98±2.60*

7.86±2.76*
(8.81)

11.02±4.8
9*

Non
Diabetic +
250mg
Extract
Non
Diabetic
+500mg
Extract
Diabetic
+250mg
Extract
Diabetic
+500mg
Extract
Diabetic + 1
ml/kg
glibenclamid
e
Diabetic +
1ml Insulin

3.68±0.38

3.80±0.42*

2.90±0.86*
(21.19)

2.72±0.81*
(26.08)

2.48±0.76*
(32.60)

2.26±0.82*
(28.80)

3.24±0.15

4.06±0.31*

3.76±0.09*

3.70±0.08*

3.68±0.15*

3.46±0.12*

9.32±2.65

8.24±3.45*
(11.58)

8.10±3.20*
(13.09)

7.28±2.65*
(21.00)

7.48±2.97*
(19.74)

7.08±2.02*
(24.03)

8.68±2.21

7.66±2.26*
(11.75)

6.98±2.23*
(19.58)

6.76±2.45*
(22.11)

6.60±2.09*
(23.96)

6.18±2.14*
(28.80)

11.28±2.9
0

7.66±2.56*
(32.62)

7.86±3.11*
(30.31)

7.62±2.2.6
6*
(32.44)

6.84±2.55*
(39.36)

5.36±1.87*
(52.48)

18.24±4.8
0

18.40±5.4
0*

16.52±4.7 13.66±3.60 12.50±3.2 10.74±3.6
*
9*
7*
8*
(9.42)
(25.10)
(31.46)
(41.11)
* P < 0.05 compared with the initial level of blood glucose (0h) in the respective group significantly

different rows
N=5 rats per group
() = parenthesis means percentage reduction
Effects of the Partition fractions of the Methanol extract of n-butanol and ethylacetate at
dose concentration of 250 mg/kg on diabetes rats.
The results of oral administration of partition fractions of methanol stem bark extracts of
Anisopus mannii at a dose of 250 mg/kg were presented in the table 9. Both extracts showed
significant decrease in the FBG at P< 0.05 at 3 to 4 hours (8.46 ± .43, 4.60 ± 0.77 and 12.67 ±
2.88, 11.46 ± 2.24) with 64.62% and 32.42% reduction. n-butanol fraction which is the most
active compared to ethyl acetate fraction and also comparing with diabetic control no
significant decrease was observed at all hours.
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Table 9. Effects of the partition fractions of the methanol extracts of Anisopus mannii. Mean and SEM
of the extract of n-butanol and Ethyacetate at Concentration of 250 mg/kg dose.
Treatment
Normal
Control +1 ml
water
Diabetic
+250 mg/kg
n-butanol
extract
Diabetic
+250 mg/kg
Ethylacetate
extract
Diabetic
Control 1ml
water
Diabetic + 1
ml/kg
glibenclamid
e
Diabetic
+
1ml Insulin

0hr

30 min

1hr

2hrs

3hrs

4hrs

3.80±0.23

4.22±0.35

4.22±0.35

4.26±0.30

4.04±0.18

3.80±0.13

13.03±1.1
3

12.63±1.01

11.20±1.21*
(14.04)

8.46±1.43*
(35.07)

7.23±1.94*
(44.07)

4.60±0.77*
(64.62)

16.70±5.81

15.26±25.03

11.46±2.24

*

14.13±2.60*
(16.68)

12.67±2.88

*

*

*

(1.50)

(10.02)

(25.29)

(32.42)

8.62±2.63

7.98±2.66*
(7.42)

8.60±2.98*
(0.23)

9.98±2.60*

7.86±2.76*
(8.81)

11.02±4.89

11.28±2.9
0

7.66±2.56*
(32.62)

7.86±3.11*
(30.31)

7.62±2.2.66

6.84±2.55*
(39.36)

5.36±1.87*
(52.48)

12.50±3.27

10.74±3.68

*

*

*

(3.06)
16.96±5.6
7

*

*

(32.44)
18.24±4.8
0

18.40±5.40
*

16.52±4.79*
(9.42)

13.66±3.60*
(25.10)

(31.46)
(41.11)
* P<0.05 compared with the initial level of blood glucose (0h) in the respective group significantly different alone rows

() = parenthesis means percentage reduction
Effects of n-butanol combined column fractions with on fasting blood glucose diabetic
albino rats
The reduction in fasting blood glucose level on diabetic rats at different time interval after the
oral administration of n-butanol combined column fraction coded BCFE A, BCFEB and BCFE
C at the dose of 250 mg/kg. All fractions showed significant (P<0.05) fasting blood glucose
reduction at 1 hour (14.46 ±1.74) to 4 hours (11.81±0.63). However, fraction coded BCFE
“B” showed activity with percentage of 30.92% to 31.37% respectively. The percentage of the
standard drug (glibenclamide) group is observed to be significantly higher at all hours as
shown in table 10.
Table 10. Effects of the n-butanol column fractions on fasting blood glucose levels on diabetic
albino rats.
Treatment
Diabetic +250
mg/kg BCFE
A extract
Diabetic +250
mg/kg BCFE
B extract
Diabetic +250
mg/kg BCFE
C extract
Diabetic
Control 1ml
water
Diabetic + 1
ml/kg
glibenclamide

0hr

30 min
16.92±3.71

1hr
14.46±1.74
(12.15)

2hrs
14.81±2.33
(10.02)

3hrs
13.61±1.69
(17.31)

4hrs
11.81±0.63
(28.25)

16.85±1.99*
(16.74)

13.77±1.23*
(31.96)

11.77±0.77*
(41.84)

13.89±0.86*
(31.37)

13.98±2.39*
(30.92)

16.90±2.96*
(20.35)

15.09±2.34*
(28.08)

13.70±1.59*
(35.43)

14.86±3.59*
(30.01)

16.73±2.57*
(21.15)

7.98±2.66*
(7.42)

8.60±2.98*
(0.23)

9.98±2.60*

7.86±2.76*
(8.81)

11.02±4.89*

7.66±2.56*
(32.62)

7.86±3.11*
(30.31)

7.62±2.2.66*
(32.44)

6.84±2.55*
(39.36)

5.36±1.87*
(52.48)

16.46±2.87
20.24±3.60

21.22±5.20
8.62±2.63

11.28±2.90
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* P<0.05 compared with the initial level of blood glucose (0h) in the respective group
significantly different alone rows
BCFE = Butanol Column Fractions Extract A B C
() = parenthesis means percentage reduction
ii.

Discussion

Phytochemical analysis of Anisopus Mannii stem bark extract revealed the presence of
saponins, flavonoids, cardiac glycosides, carbohydrates, tannins, terpenes and steroids.These
chemical constituents present in the extract have been reported to possess many therapeutic
values. Glycosides are complex organic substances which when hydrolysed give sugar
(glycone) and non-sugar (aglycone) components. Saponins have also been reported to have
hypoglycemic and anti-diabetic effects which are very useful in the management of diabetes
mellitus ( (Sui et al., 1994).
After the column chromatographic purification n-butanol portion, fractions obtained were
pooled, re-run and pooled based on the similarity of Rf values and single spots (compounds)
obtained were coded BCFEB (A1) and BCFB2 (A2) .The preparative thin layer
chromatography (PTLC) of which further revealed the presence of two (2) compounds
(corresponding to 2 spots) having an Rf values of 0.55 and 0.77 were finally coded as A1 and
A2 respectively,
In using infra-red spectroscopy for determination of functional groups are bonds, peaks in the
region of 1600- 4000cm-1 are usually emphasized because this is the region in which the
vibrational characteristics of particular functional groups are found ( (Francis, 2003)
. The relative intensities of the bands are extremely variable but their sharpness, broad band,
and the presence of needle-like peak is characteristic of a particular functional group present.
The infrared (IR) spectrum of A1 as shown in appendix 1 revealed the absence of peaks
between 2000-1700 cm-1of functional groups such as ketones, ethers, esters etc [15], while in
its acidic form the frequency of absorption between 1700-1725 cm-1was reported to be as a
result of C=C and C – H stretching vibrations [15].Similarly, the characteristic vibrations
between 1440 –1395 cm-1 are two distinct bands in the fingerprint region suggestive of the –
OH group [14].).However, spectra of sub-fraction A1 clearly showed band between 3452.703508.63 cm-1 indicative of broad band which is a characteristic of O-Hstretch group because
of the nature of the band and generally O-H group of alcohol absorbed strong band at 3200 –
3600 cm-1. Absorption at the range of 3610 – 3850 cm-1 is of the monomeric alcohol. The
band absorbed at 3817.25 is considered to be monomeric alcohol and it is broad in nature.
Similarly, the band at 2951.19 cm-1 is (C- H)stretching of methylene (CH2) as reported by
(Dyke et al., 1971)
Furthermore, the band at 2337.80 and 2121.77 cm-1 are conjugated aromatic due to intensities
by electron withdrawing group as earlier reported by Francis (2003) who suggested similar
trend of value (2346 cm-1). The vibrational band at 1645.33 cm-1 is due to carbon – carbon
(C=C) stretching which correspond to the vibration at 1500 and 1650 cm-1due to double bond
shifted by conjugation because the vibration do not cause change in the dipole moment that is
essential for infrared absorption ((Finar ., 2000) , while peak at 1408.08 cm-1 (C-H aromatic)
is due to aromatic stretching. Further presence of a peak at 1278.85 cm-1 is due to (COstretching), conclusively band at 2951 cm-1(C-H) alpha.stretch a by Analysis of compound
A1 in ultraviolet Spectroscopy (UV) as shown in appendix 2 reveals that band I had ʎmax
between 310 – 550 nm and band II (240 – 290 nm) which is characteristic signaling bands for
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flavonoids of flavone-type nucleus (Hostettmann and Wofender, 2006, Rijike et al., 2006 and
Hao et al., 2013).
The infrared (IR) spectrum compound A2 (appendix 3) showed the absence of peaks between
2000-1700 cm-1 of functional groups of ketones, esters, ethers and amides. The presence of
the peaks in the sub fraction showed prominent absorption at 3450.77 cm-1which can be related
to the O-Hstretch group of alcohol or phenol due hydrogen bonding (20).Band absorbed at
2943.47 cm-1are due to presence of C – Hstretch methylene (CH2), the band at 1645.33 cm-1
is due to C = Cstretch, vibrational band at1411.94 cm-1(C-Haromatic), while band at 1269.20
cm-1 (C-Ostretching) lastly, peak at 2943.47 cm-1 is due to (C-Haliph.stretching) which
correspond to earlier studies by(16,17). The Ultraviolet (UV) spectra of sample A2 (appendix
4) shows the wavelength of absorption of the compound present. The electronic excitation of
A2 indicates the absence of two distinct bands; band I (310 – 550 nm) and band II (240 – 290
nm) which is characteristic evidence for the absence of flavone-type nucleus of the flavonoids
class (17,18,19).The spectra of this sample shows a λ max at 282 nm which corresponds to the
earlier findings that the flavan class of flavonoids showed mainly one absorption maximum
between 270-290 nm (band II) as reported by several authors ((Hostettmann and Wofender,
2006, Rijike et al., 2006 and Hao et al., 2013).). Thus, the sample under study revealed that it
contains nucleus of the flavan class of flavonoids which corroborates to the finding of Hao et
al.,( 2013). who showed that the ʎmax between 275 – 277 nm is of the flavane ring nucleus of
the catechin-like structure.
Lastly, from the results of the IR and UV spectral data of the sample examined; it can therefore
be suggested that sample could possibly be of the flavan nucleus and of the flavan-3-ol ring
structure. Spectroscopic recordings such as nuclear magnetic resonance (NMR) and Mass
spectrometry are necessary to elucidate and confirm the structures of the compounds
The antidiabetic activity of anisopus manni observed in this study may be due to the presence
of secondary metabolites such flavonoid and saponins. Flavonoids have been reported to
possess hypoglycemic and anti- diabetic effect (Al-shamoury et al., 1994). Epicathechin a
flavonoid isolated from Pterocarpus marsupium has been reported to promote regeneration of
β cells of Islets of Langerhans of the pancreas (Vijayalakshimi et al.,2002) and on clinical
trials, beneficial effect have been reported in adult hood onset diabetes (21). Oral
administration of flavonoids of the seed of Cuminum nigrum causes a significant blood glucose
lowering both in normoglycemic and Alloxan induced diabetic rabbits (Vijayalakshimi et
al.,2002). The ethyl acetate fraction of ocimum basilicum was reported to have decreased blood
glucose levels in rats (Ahmad et al., 2000) which was attributed to the flavonoid’s constituent
of the extract. The hypoglycemic action of L. hastata may not be by stimulating the production
or release of insulin alone since alloxan used in the experiment is known to destroy the β cells
of the Islet of Langerhans of the pancreas as seen in type 1 diabetes (Sanni., 2007)). Several
plants extract have been shown to produce their hypoglycemic effect by mechanism which do
not involve the β cells of the pancreas producing insulin. The hypoglycaemic activity was
comparable with that of the standard drug glibenclamide and insulin which, showed
significantly (P<0.05) lowered blood glucose from the 2nd to the 4 hrs with percentage of
32.62% to 52.48% for glibenclamide and 25% to 41% for insulin respectively. The diabetic
control rats showed significantly higher reduction level of fasting blood glucose at 4 hours
respectively. Some of the characteristic of the animals in diabetic groups were lower body
weight, slight increase in both feed and water intakes compared to normal control and diabetic
rats treated with the different doses of extract and standard anti-diabetic drugs. This is
consistent with earlier report of (Urimila and Goval 2003, Maiti., 2004).
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Conclusion
1. Phytochemical analysis of Anisopus Mannii stem bark extract revealed the presence of
saponins, flavonoids, cardiac glycosides, carbohydrates, tannins, terpenes and steroids
2. A column chromatographic purification n and the preparative thin layer
chromatography (PTLC) of which further revealed the presence of two (2) compounds
(corresponding to 2 spots) having an Rf values of 0.55 and 0.77
3. The results of the Infra -red and Ultraviolet spectras data suggested that he sample
analyse could possibly be of the flavan nucleus and of the flavan-3-ol ring structure.
4. The plant, anisopus manni have antidiabetic activity as observed in this study may be
due to the presence of secondary metabolites such flavonoid and saponins
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Appendices
Appendix 1. : Infra-red spectrum of compound A1

Appendix 2. : UV Spectra of compound A1
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Appendix 3. Infra red spectrum of compound A2”

Appendix 4. Ultraviolet Spectra of compound A2

