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ABSTRACT . _

The phytochemical and proximate analysis of ten different plant extracts of herbal galactago_zt_l.e Z'
Ilorin was investigated. Ethnobatanical investigation confirmed that K. africana, A. vogell, B.
coccineus, L. taraxacifolia, A. ringens, A. sativum, A. coriaria, S. biafrae, S. anthelmia, B. d‘llﬂ'z;'sa, are
commonly used as herbal galactagogues. The plants were collected, sorted, washed and then air
dried. They were later analysed for phytochemicals qualitatively using Standard pmtacols.. The results
of the analysis indicated that most of all the phytochemicals screened for were pres_ent in all the _ten
plant samples except for few plants like Launaeata raxacifolia, Brysocarpus coccineus and_ Allium
sativum where flavonoids were absent. Antraquinone and Polyphenol were also absent in both
Brysocarpus coccineus and Allium sativum. The proximate analysis conducted on each plant sampl_es
showed that ash, crude fibre, ether fat and dry matter were present in considerable amau.nt !/Vhlch
makes the studied plants very effective when used by breastfeeding mothers. This further indicated
that herbal galactagogues are low in fat, high in proteins, moderate in ash content and contains
crude fibre in high quantity. It is important for researchers to isolate and identify the bioactive

compounds of the studied ethnobotanicals for production of novel _galactagogue dlggs.
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INTRODUCTION

Medicinal plants serve great role and importance to the
health of individuals and communities. The medicinal
importance of these plants lies in some chemical
substances that produce a definite physiological action
on the human body (Edeoga et a/, 2005; Kolawole et
al, 2014).

The useful products obtained from plants directly or
indirectly, demonstrate their importance to man. Plants
serve as a source of food (Katsayal et al, 2004 and
Kawo, 2007), medicinal product (Caceres et a/, 1991;
Ezeamuzie et a/, 1996; Adoum et al, 1997), energy
(Oladele and Yisa, 2000) and shelter to man and his
livestock (Ogunkunle and Oladele, 2004).

In human beings, some phytochemicals have been
found to be protective and preventive against many
degenerative diseases and pathological processes such
as ageing (Burns et a/, 2001; Adeyemi et al, 2014).
The most important of these bioactive constituents of
plants are alkaloids, tannins, flavonoids, and phenolic
compounds (Hill, 2003). Increased in vegetable
utilization and consumption are critical to alleviate
world-wide incidence of nutritional deficiencies (Yang et
al, 2006). Survey and investigations on some plants
indicated that galactagogue plant is one of the
promising plants which could contribute to increased
intake of some essential nutrients and health-promising
phytochemicals. Phytochemicals are present in virtually
all of the fruits, vegetables, legumes (beans and peas),
gnd grains we eat, so it is quite easy for most people to
include them in their diet (FSSAI, 2010).
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Galactogogues are agents or substances that can
induce or enhance breast milk secretion. They include
foods, herbal medicines and pharmaceutical drugs.
They can be helpful in solving milk supply issues not
only by increasing milk production, but also by
supporting the nursing mother's confidence (Westfall,
2003). Breastfeeding is an unequalled way of providing
ideal food for healthy growth and development of
infants, and exclusive breastfeeding is the optimal way
of fe_eding infants (Kramer and Kakuma, 2002). Breast
feeding is associated with better nutritional and non-
nutritional outcomes compared with formula feeding
even in case of preterm birth (Chatterton et a/, 2000).
A reduced breast milk production can occur in many
circumstances, such as preterm birth, illness of the
mothe;r or the child, mother-baby separation, re-
Iactat!on after a prolonged suspension, indirect
lactation (breast pump or manual milk expression),
anxiety, fatigue, and emotional stress are powerful
!nthItOTS of lactation (Zuppa et al, 2010). Imbalance
in maternal hormone, deficiency in the breast tissue
itself or most often inadequate milk removal due to
poor breast feeding techniques can also reduce breast
milk production (Mohrbacher and Stock, 2003).

L_actatlng .mothers should consume a well-balanced
diet, maintain adequate fluid intake and avoid
_substances known to decrease milk supply. A diet with
increased protein and approximately 500 extra calories
above what they need to maintain their weight will

promote maximum milk production (Riordan and
Auerbach, 1998). " L
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infant depletion (Allen and Graham, 2003), Th:q;';?r:

mineral constituents of human milk are Sodi
potassium  (K), Calcium (Ca), MagnesiurLrlmm ((:4'82
phosphorus  (P),  and - Chiorine (1), ot
concentrations reported in varioyg studies vary from 25
- 35 mg/100 ml. Phosphorus at 13 — 16 mg/100 m| is
much more constant but js lower in Proportion to
casein and calcium than in milks of most other animal
species. Iron, copper, and zinc contents of human milk
vary considerably and ga long list of other trace
elements has been reported.
The use of natural products in i
milk production has a long his

nearly all cultures have promoted one substance or
another as a galactogogue to €ncourage the Synthesis
and secretion of breast milk (Henderson, 2003). Many
botanical galactogogues are derived from plant
producing latex (milky sap) or whose shape resembles
the breast (doctrine of signature), The drugs are, .in
their majority, not exclusively employed to increase the
flow of breast milk but serve as multi-functional
remedies (Perry,2005), their use occasionally finds a
parallel in popular veterinary practice to stimulate milk
production in cattle and other mammals (Bruckner,
2000). This study evaluate the nutritional values and
therapeutic potentials of ten botanical galactogogues
with a view to providing scientific insight into their use
and preservation of indigenous knowledge of the use of
botanicals used as galactogogues.

nducing and increasing
tory (Zuppa, 2010) and

MATERIALS AND METHODS
Ethnobotanical Investigation of plant samples
The selection of medicinal plants for this study was
based on ethnobotanical information from literature
and oral interview of local herb sellers on plant used as
galactogogues. The interview was carrieq out at a Io_cal
herbal market (Oja-Oba) in Ilorin, Kwara State, Nigeria.
Collection and Identification of plant samples
The plants were identified and authenticated at the
University of Tlorin Herbarium (UIH). The
reépresentative voucher specimens of the test‘ plants
Were preserved and documented at the Herbarium for
future references. .
Preparation and Processing of Plant Materials
The plant samples collected were air dried at room
temperature for about three weeks, while the samples

Ught at the market were dried for one week to
ascertain thorough dryness. The dried samples were
hopped  into smaller pieces samples, ground mt_o
uniform powder using mortar with pestle and electric
blender (Model No: CB-8231-A) and stored in glass
Container prior to use

Ytochemical Screening
The phytochemacal screening of the samples was

“rried out using standard procedures (Harbone, 1984;
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Sofowora, 1993; Evans, 1996; Raaman, 2006; Tiwari et
al, 2911 ; Gbadamosi et al, 2012).
Proximate Analysis of Plant Samples

€ proximate analysis of the powdered plant samples
for protein, fat, fiber, ash and dry matter was
determined using the methods described in AOAC
(1990) at the Department of Plant Biology, Faculty of
Life sciences and Department of Chemistry, Faculty of
Physical Sciences, University of Ilorin.

RESULTS

The profile Percentage studied ethnobotanicals reveals
70% of trees, 20% of herbs, and 10% of shrubs as the
percentages of plant habit and also shows the use-
values of plant part percentages as 40% of barks, 30%
of leaves, 20% of roots, 10% of fruits, (Table 1).

The methods of preparation are decoction, concoction
and paste. The decoctions are taken orally, concoction
are eaten as vegetable and paste are applied topically
on the breast The method of preparations of the plant
samples used showed that the decoction method is the
appropriate method to be used when preparing herbal
galactagogues for lactating mothers who need it (Table
2)

The phytochemical screening of the different samples
of herbal galactagogue shows that most of all the
phytochemicals are present in each samples. Alkaloids
was present in all the plant samples, Flavonoides was
present in all except in Brysocarpus coccineus, Allium
sativum, and Launaea laraxacifolia, while Tannins was
present in all samples, Saponins was present in all
samples, Terpenoides was present in all plant samples,
Polyphenols was present in all except Allium sativumn,
Anthraquinones was present in all except Brysocarpus
coccineus and Cardiac glycosides was present in all
plant samples (Table 3).

The proximate analysis of the plant samples of Herbal
galactagogue shows that; the moisture contents of the
some of the plant samples did not indicate any
significant difference. Brysocarpus coccineus, Spigelia
anthelmia, Boerhaavia diffusa, Kigelia africana, were all
(1.08%) while Launaea taraxacifolia and Aristolochia
ringens are both (1.11%) and Allium sativum with 0%,
There was a significant difference in all the plant
samples in the analysis of the crude fibre of the plants.
With Brysocarpus coccineus having (20.58%), Spigelia
anthelmia having (12.82%), Anthocleis tavogelii with
(19.28%), Albizia coriaria with (23.02%). For the ash
content of the plant samples, there was no significant
difference between them; Brysocarpus coccineus has
the highest percentage with (4.60%), then Spigelia
anthelmia having (1.45%), Anthocleis tavogelii with
(1.92%), Boerhaavia diffusa with (2.34%), Kigiela
Africana with (2.76%), Allium sativum with (2.40%),
Senecio biafrae with (1.87%), Albizia coriaria with
(2.55%), Launaea taraxacifolia with (2.63%), and
Aristolochia ringens with (2.94%).
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Table 1: Profile of botanical galactagoues used in the study

Voucher
Plant Part
S/N Plant Family Local name habit used number
Tree Fruits *UIH004/1122

1 Byrsocarpus coccineus Connaraceae Ado g Barks UIH002/194
2 Spigelia anthelmia Loganiaceae Egbo aran e e UTH005/1123
3 Anthocleista vogelii Loganiaceae Eggg g

UIH006/1124
4 Boerhaavia diffusa Nyctaginaceae Etipanola  Whole Herb s:llz UIH001/655
5 Kigelia africana Bignoniaceae  Pandoro o5 leaves  UIH007/1125
6 Allium sativum Liliaceae Garlic Tr?te) R?)Zts UIH008/1126
7 Senecio biafrae Asteraceae Worowo e Barks UIH009/1127
8  Albizia coriaria Fabaceae Ajaigi . UIH010/1128
9 Launaeata raxacifolia Asteraceae Yanrin Shrub Leaves Fehins
10 Aristolochia ringens Aristolochiaceae _ Akoigun ___ Small tree  Roots

*UIH- University of Ilorin Herbarium

Table 2: Indigenous recipes and their methods of preparation and administration.

BEAGE METHOD OF
:/ HERBAL COMBINATION AND D PREPRATION
1 Brysocarpus coccineus fruits and leaves are boiled in water and 200 mi taken three Decoction

times daily after meal to induce lactation.

2 The ripe fruit of Kigelia africana is made into a paste and massaged on the breast. A Decoction and paste
decoction (200 ml) of the fruit is taken twice daily to induce secretion of breast milk.

3 The bark and leaves of Launaeata raxacifolia are boiled in water and 200 ml taken Decoction
twice daily after meal.

4 The leaves of Boerhaavia diffusa are eaten as vegetable in soup to enhance secretion Concoction
of breast milk. The leaves could also be squeezed in water as drink.

5 Spigelia anthelmia leaves are made into paste and rubbed on the breast Paste

6 Stems of Albizia coriaria are boiled in water and 150 ml taken twice daily after meal, Decoction

7 The bark of Anthocleista vogeliiis boiled in water and 200 ml taken twice daily after Decoction
meal. .

8 The roots of Senecio biafrae are boiled in water and 100 ml taken twice daily after Decoction
meal.

9 Leaves of Allium sativum are eaten as vegetable in soup. Concoction

10 _ Leaves of Aristolochia ringens are eaten as _vegetable in soup. Concoction

Table 3: Phytochemical Screening of Herbal Galactagggue Plants
Parameter Alk (%)

Fla Tan Sap(%) Terp

Polyph Anth Cardiac

(%) (%) (%) enol (%) glycosid
s = (%) e (%)
Albizia coriaria + ¥ 03 + @ *
Allium sativum + v + B * / ;
Anthocleis tavogelii + + h + # . ! "
Aristolochia ringens + s ar it i . ‘ ;
Boerhaavia diffusa i it + g o i . ;
Byrsocarpus coccineus  + = + + + . 3 .
Kigelia Africana F s 5 et . : 4
Launaea taraxacifolia + = + + + + . s
Senecio biafrae + + + + : + i -
__Spigelia anthelmia + + + + I : : ¢
Keys+ represents that the chemical is resent o i t - .
~ fepresents that the chemical js absezt in eachr ::rrr:gged TR
Alk = alkaloids, Fla = flavonoids, Tan = tannins, Sap ='saponins, T i
» 1P = terpenoids, Anth = anthraquinone
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The proximate analysis of the plant samples of Herbal
galactagogue shows that; the moisture contents of the
some of the plant samples did not indicate any
significant difference.  Brysocarpus coccineus, Spigelia
anthelmia, Boerhaavia diffusa, Kigelia africana, were all
1.08%) while Launaea taraxacifolia and Aristolochia
ringens are both (1.11%) and Alium sativum with 0%.
There was a significant difference in g the plant
samples in the analysis of the crude fibre of the plants.
With Brysocarpus coccineus having (20.58%), Spigelia
anthelmia having (12.82%), Anthocleists vogelii with
(19.28%), Albizia coriaria with (23.02%). For the ash
content of the plant samples, there was no significant
difference between them; Brysocarpus coccineus has
the highest percentage with (4.60%), then Spigelia
anthelmia having (1.45%), Anthocleista vogelii with
(1.92%), Boerhaavia diffusa with (2.34%), Kigiela
africana with (2.76%), Allium  sativurmith "(2.40%),
Senecio biafrae with (1.87%), Albizia coriaria with
(2.55%), Launaea taraxacifolia with (2.63%), and
Aristolochia ringens with (2.94%),

Adeyemi et 5/, (2015)
for the Tropics 12(3), December, 2015
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The Ether (fat) analysis showed the result with no
significant difference as follows; Brysocarpus coccineus
having (0.46%), Spigelia anthelmia with (0.26%),
Anthocleis tavogelii with (0.19%), Boerhaavia diffusa
with (0.67%), Kigelia africana with (0.41%), Allium
sativum with (0.18%), Senecio biafrae with (0.65%),
Albizia coriaria having (0.44%) Launaea taraxacifolia
having (0.35%), and Aristolochia ringens with (0.81%).
The proximate analysis revealed that some of the plants
were high in protein. The crude protein content of
Brysocarpus coccineus was significantly high and the
least was from Aflium sativum. Food that provide more
than 12% of the calorific value from protein are good
sources of protein and proteins are very important
molecules in human being and are involved in virtually
all cell functions (Lioyd, 2012), in that context Abizia
coriaria, Brysocarpus coccineus, Aristolochia ringens,
Launaea taraxacifolia, Anthocleista vogelij Boerhaavia
diffusa aregood sources of protein. Crude fat was
highest in Aristolochia ringens (0.81%) followed by
Boerhaavia diffusa (0.67%) while Afllium sativum
(0.18%) had the lowest (Table 4).

Table 4: Proximate Composition of different plant samples of Galactagogue (Mean Error! Reference

Parameters Moisture Ash content  Crude fibre  Ether Extract Dry matter
content (%) (%) (%) (%) (%)
Albizia coriaria *1.16+0.02° 2.55+0.00° 23.02+0.01° 0.44+0.02° 99.84+0.02°
Allium sativum N.D 2.40+0.02° 13.29+0.02° 0.18+0.03° 100.00
Anthocleista vogeli  0.31+1.552 1.92+0.03° 19.28+0.01° 0.19+0.01° 99.69+0.02°
Aristolochia ringens  1.11+0.01° 2.94+0.03° 23.44+0.02° 0.81+0.01° 98.89+0.03?
Boerhaavia diffusa 1.08+0.01? 2.34+0.02° 17.04+0.03° 0.67+0.03? 98.92+0.012
Byrsocarpus 1.08+0.01° 4.60+0.07° 20.58+0.03° 0.46+0.02° 98.92+0.01°
coccineus
Kigelia africana 1.08+0.01° :2.7610.01b 18.3610.03: 0,41i0.03: 98.92+0.01°
Launaea 1.11+0.01° 2.63+£0.03° 22.20+0.03 0.35+0.01 98.89+0.02°
laraxacifolia : .
Senecio biafrae 0.96+1.74° 187£0.02° 17.22*0.013 0.65:&:0.02: 99.04£0.03"
Spigelia anthelmia 1.0840.012 1.45+0.01 12.82+0.01 0.26+0.03 98.92+0.02

———

source not found. SEM)

Each value is a mean of three replicates + Standard error of mean
Means with same letters across the row is not significant (p<0.05)

DISCUSSION :
Tree bark is one of the most important non-timber
forest products. In developing countries, it is used for
multiple purposes particularly in traditional medlcme;
(Annae, 2014). The studied ethnobotanicals roeveale

that trees have the highest percentages (70%) and
shrubs with the lowest 10%. Also, the percentage of
barks used as the plant part for this study has the
highest range with 40% and fruits having the lowgrf
Percentage of 10%. The results in in agreement swo'g/
Gbadamosi and Okolosi (2013) who reported 50%
trees and 10% shrubs. :

N.D means not determined

The results obtained from phytochemical analysis of
the studied plant establish the presence of almost all
the chemicals tested for. Phytochemicals are non-
nutritive plant chemicals that have protective or disease
preventive properties, they are found generally in
plants (www.phytochemicals.info).

Yakubu et al (2005) reported that the presence of
saponins, polyphenols and cardiac glycosides may be
responsible for the acclaimed anti-anemic potential of
plants used in traditional medicine. Saponins are
expectorants and cough suppressants,
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Flavonoids are widely distributed in plants fulfilling
many functions. They have been shown to have
antifungal activity /n vitro (Galeotti ‘et al, 2008).
Flavonoids are significantly recognized for their
antioxidant,  anti-carcinogenic,  antimicrobial and
antitumor properties (Manikandan et al, 2006). The
potent antioxidant activity of flavonoids reveals their
ability to scavenge hydroxyl radicals, superoxide anions
and lipid peroxyradicals, this may be the most
important function of flavonoids (Alan and Miller,
1996). They also induce mechanisms that kill cancer
cells in the breast and inhibit tumor invasion (Williams
et al, 2004).
Saponins were also tested for in the plant samples and
were present in all. They have been shown to possess
both beneficial in lowering cholesterol and deleterious
in cytotoxic permeability of the intestine (Price et al,
1987, Oakenful and Sidhu, 1989).
Although some saponins have been shown to be highly
toxic under experimental conditions, acute poisoning is
relatively rare both in animals and man (Osagie, 2002).
Studies have illustrated the beneficial effects on blood
cholesterol levels, cancers, bone health and stimulation
of the immune system. The studied plant samples also
contain  alkaloids which are nitrogen-containing
naturally occurring compound, commonly found to
have antimicrobial properties due to their ability to
intercalate with DNA of the microorganisms (Kasolo et
al, 2010). This could be responsible for the
effectiveness of the plants as galactagogues though the
exact mode of action is not understood yet. Tannins
are polyphenols that are obtained from various parts of
different plants belonging to multiple species. Tannins
can also be effective in curbing haemorrhages as well
as restrict bare swellings. Long-term and/or excessive
use of herbs/vegetables containing high concentrations
of tannins is not recommended (Reed, 1995). Phenols
are strong antioxidants which prevent oxidative
damage to biomolecules such as DNA, lipids, and

REFERENCES

Adeyemi, S.B., Ogundele, K.O. and Animasaun, M.A.
(2014). Influence of drying methods on the
proximate and phytochemical composition of
Moringa oleifera Lam. Globa/ Journal of
Medicinal Plant Research, 2(1): 1-5

Adoum, OA., Akinniyi, J.A. and Omar, T. (1997): The
effect of geographical location on the
antimicrobial activities and trace element
concentration in the root of Calotropis
;lzggc%f; (Ait.) R.Br. Annals of Borno, 13(14):

and I_Willer, N.D., (1996). Anti-oxidant
flavonoids, structure, function and clinical
lljialge. Alternative Medicina/ Review, 1:103-

Alan, L.

ISSN 0794 — 9057

i i lay a role in chronic diseases such as
E;ﬁtc(z? so;N tr;:gthea);t and cardiovascular disease. Plant
phenols may interfere with all stages of thef cancer
process, potentially resulting in a reduction of cancer
'rrI;'; results obtained from proximate analysis of the
galactagogues plants established that relatively high in
fibre and protein but low in fats which provides the
babies with adequate support in their growing stages.
Crude fibres are important part of diets and also
decrease serum cholesterol level, diab_etes, colon an.d
breast cancer (Ishida et a/, 2000). Mo.lsture.content is
low as their dry matter is high which hlr!ders the
growth of microorganisms and the storage I_ufe yvould
be high. This factor is also because the medication or
use of these plants as galactagogues are done most_ly
by decoction which allows limited moisture content in
the plants (Personal research). These results are also in
agreement with the values of Gbadamosi and Okolosi

2013).

'(l'he ugage of herbs requires a lot of water in which the
dry matter of the samples diffuses into the water. They
are also highly proteinous which are very important
molecules in human being and are involved in virtually
all cell functions. The ash content is relatively low from
1.45-4.60% and there was no significant difference
between them (p>0.05). The low amount of fat in each
sample indicates that the plants are not sources of
lipids accumulation which can cause arteriosclerosis
and aging (Antia et al, 2006). The high protein and
low fat characteristics of the Plant samples of herbal
galactagoues have been reported by Gbadamosi and
Okolosi (2013). From the findings of this research it
can b_e established that the studied plants have
essenpal phytochemicals which are

action.

Allen, L.H.,. and Graham, M., (2003), Assuring
Micronutrient adequacy in the diets of young
infants. Micronutrient deficiencies in the first
SIX months of life.Delange, F. M. and West,
ga P. ). Eds. Basel: Vevey/S. Karger. pp 55-

Annae M.. S..

» P.A., and Umoren, 1.U,,
(2006). Nutritive and anti-nutritive

evaluation of SWeetpotatoes  (Jpomoea

batataSJ Ieaves_ Pak'stan e
: 166-168 Journal of Nutrition

5 ;
AOAC (1990). Official methods of analysis, Association

of Official Analytica Chemi i
mists, Washington,
D.C., USA.15th Edition, pp. 807-928 '

102
Scanned by CamScanner



Biological and Environmentaj Sciences Journa|AdEVeml et a/. (2015)

gruckner, C. (20(_)0). A survey on her
used in Europe. Medicaments ¢f Aliments

Heidelberg . 14
Ethnopharmacologique, 5 ((8) 140- 14§Pr0che
JP.T. ;

Mathew,G.G.,Duthie,M., Lean, V. a?\?ir%':zrz’igf’
A. (2001). Extraction of phenolic and
(cjhanges inﬁ antioxidant activity of red wine

uring vinification. Journal of Aqri

Food Chemistry.49: 5797_580ggr/cu/ture e

Caceres, A., Cabrera, O., Morales, 0., Mollinedo, P. and
Mendia, P.  (1991): Pharmacological
properties of Moringa ofeifera 1: Preliminary
screening for antimicrobial activity. Journal
of Ethnopharmacology 133(3): 213-216.

Chatterton, R.T., Hill, P.D., Aldag, J.C., Belknap, S.M.
and Jinman, M.J. (2000). Relation of plasma
oxytocin and prolactin concentrations to milk
production in mothers of preterm infants:
influence of stress. Journal of Clinical
Endocrinal Metabolism 85(10):3661-3668.

Edeoga, H.O., Okwu, D. E., and Mbaebie, B.O (2005).
Phytochemical constituents of some Nigerian
medicinal  plants. Affican Journal of
Biotechnology, 4 (7): 685-688

Ezeamuzie, T.C., Amberkedeme, A.W., Shode, F.O. and
Ekwebelem, S.C. (1996): Anti-inflammatory
effects of roots. International Journal of
Pharmacognosy 34(93): 207-212.

FASSI (2010). Training Manual for Food Safety
Regulators, Vol I — Introduction to Food and
Food Processing. Foods Safety & Standards
Authority of India, New Delhi. 130pp

Galeotti.F. E. Barile, P. Curir, M. Dolci and V. Lanzotti,
(2008).Flavonoids from carnation (Dianthus
caryophyllus) and their antifungal activity.
Phytochem. Lett. 1: 44-48.

Gbadamosi, I. T.  (2008).Ethnobotany  and

micropropagation of selected m_eqlcmgl

plants with Invitroanticandidal activity in

bal galactogogues

Burns,

Ibadan, Southwest Nigeria. Ph.D.
dissertation. University of Ibadan. Ibadan,
Nigeria.

Gbadamosi, I T., Moody, J. O. and Yekini, A. O.
(2012). Nutritional composition of Ten
Ethnobotanicals used for the Treatment of
Anemia in Southwest Nigeria. European
Journal of Medicinal Plants. 2(2): 140-150_.

Gbadamosi. I.T. and Okolosi.O. (2013). Botanical
galactagogues: Nutritional and therapeutic
potentials. J. Appl. Biosci. 61: 4460-4469. »

Harborne, J.B. (1984). Phytochemical methods, secon
ed. Chapman and Hall, London. Illustraged
Medical Dictionary, (2000), first ed. Dorling
Kindersley limited, London

103

for the Tropics 12(3), December, 2015

ISSN 0794 — 9057

Henderson, A..(2003)‘ Domperidone: Discovering New
Choices for Lactating mothers. Association of
Women's Health, Obstetric and Neonatal

_ Nurses Lifeline 7:54-60.

Hill, A.F (2003). Economic Botany. A textbook of useful

plants and plant products. 2" edn. McGarw-

Hill Book Company Inc, New York.

UA., Ambi, AA, Ibrahim, N.D.G. and

Abdulrahman, E.M. (2004) Histopathological

studies and elementary analysis of seeds.

Biological and  Environmental  Sciences

Journal for Tropics 1(2): 7-9.

Kawo, A.H. (2007) Water purification potentials and in-
vivo toxicity evaluation of the aqueous and
petroleum-ether extracts of Calotropis
procera (Ait. F). PhD thesis, Microbiology
Unit, Department of Biological Sciences,
Bayero University, Kano, Nigeria. 184pp.

Kolawole, O. S.; Omokanye, B.S.; Ayesa, S.A and
Adewumi, G. A. (2014) Quantitative
Phytochemical Screening of three Medicinal
species of the genus Jatropha in Nigeria.
Jewel Journal of Scientific Research 2(1&2):
28-34

Kramer, S.M.,, and Kakuma, R. (2002).The optimal
duration of exclusive breast feeding a
systematic review. Journal of Human
Lactation.10:30-37.

Lioyd, E. (2012). The role of proteins in humans: How
proteins help maintain life. (Retrieved on
www.brighthub.com).

Mohrbacher N. and Stock J, (2003). The Breastfeeding
Answer Book. 3rd Edition (revised).
Schaumburg: La Leche Leaque
International. 586 pp.

Oakenful, D. and Sidhu, G.S., (1989). Saponins. In:

Cheeke,P.R. (Ed.), Toxicants of Plant Origin.

Academic Press, New York, 2: 78-113.

0.0. and Sofowora, EA., (1979).

Phytochemical  screening of  Nigerian

Medicinal plants 2" OAU/STRC Inter-African

Symposium on Traditional PharamacoPoeia

and African Medicinal Plants (Lagos) no.,

115: 216-220.

Ogunkunle, AT.J. and Oladele, F.A. (2004):
Ethnobotanical study of fuel wood and
timber wood consumption and
replenishment in Ogbomosho, Oyo State,
Nigeria.  Environmental Monitoring and
Assessment 91: 223-226.

Oladele, F.A. and Yisa, A.B. (2000): Frequencies of
dominant tree species used as source of fuel
wood in Ilorin Local Government Area of
Kwara State, Nigeria. Bioscience Research
Communications 1:19-24.

Katsayal,

Odebiyi.

Scanned by CamScanner



Adeyemi et al, (2015)
i ber, 2015
Biological and Environmental Sciences Journal fot the Tropics 12(3), Decem

db_w

Osagie, A.U., (2002). Anti-nutritional Factors. In:
Osagie, AU. and OU. Eka, (Eds.),
Nutritional Quality of Plant Foods Post
Harvest Research Unit. Department of
Biochemistry, University of Benin, Benin
City, Nigeria, pp: 221-224.

Perry, L.M. (2005). Medicinal plants of East and
Southeast Asia, Cambridge (Mass). London.

Phytochemicals (2011). Retrieved from:
http://www.phytochemicals.info/phytochemi
cals (Assessed on: July, 2014). 11:46PM.

Price, K.R., Johnson, L.T., and Fenwick, G.R., (1987).
The chemical and biological significance of
saponins in foods and feedstuffs.CRC Crit.
Rev. Food Sci. Nutr., 26: 27-135.

Raaman, N. (2006). Phytochemical techniques, New
India, Publishing Agency.Pp 19-24.

Reed, J.D. (1995). Nutritional toxicology of tannins and
related polyphenols in forage legumes. J.
Anim. Sci,, 73(5): 1516-1528.

Riordan, J. and Auerbach, K, (1998). Human Lactation
and Breastfeeding.2nd Edition. Boston, MA:
Jones & Bartlett. Pp 331-332.

Sofowora, A. (1993). Medicinal plants and Traditional
medicine in Africa. Spectrum Books Ltd,
Ibadan, Ibadan, Nigeria, 289pp.

Tiwari, P., Kumar, B., Kaur, M., Kaur, G. and Kaur, H.
(2011).  Phytochemical screening and
Extraction.  Internationale  Pharmaceutica
Sciencia. 1(1):98-106

Westfall RM, 2003. Galactogogue herbs: a qualitative
study and review. GCanadian Journal of
Midwifery Research and Practice 2(2):22-27.

Williams, R.J., Spencer, J.P., and Rice-Evans, C. (2004).
Flavonoids: ~ antioxidants or  signalling
molecules? Free Radical Biol. Med, 36(7):
838-849.

ISSN 0794 — 9057

oy

ayo, J.0., Egwim, EC.. and

%';Syeg?ebs.y&z. (2005). Increased liver

alkaline phosphatase and amino tra.nsferase

activities  following admlnlstratlop of

ethanolic extract of Khaya senegalensis stem
bark to rats. Biokemistri, 17(1), 27-32.

Yang, R.; Chang, L.; Hsuy, J.; Weng, B. C.; Palada,

’ M.C., Chadha, M. L. and.Levasseur, .v,

(2006). Nutritional and Functional Properties

of Moringa Leaves — From Germplasn_1, to

Plant, to Food, to Health. Internat!onal

conference on Moringa and other highly

nutritious  plant  resources:  Strategies,

standards and markets for a better impact

on nutrition in Africa. Accra, Ghana,

November 16-18, 2006 :
Zuppa, S.A., Paola, S., Claudia, O., Chlara, (€77
Valentina, C., Costantino, R. and Piero, C.

Yakubu,

(2010). Safety and efficacy  of
galactogogues: substances that induce,
maintain and increase  breast milk
production. Journal of Pharmacy &

Pharmaceutical Sciences 13(2): 162-174.

1M a

Scanned by CamScanner



