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ABSTRACT

Background: Agalactia, a common lactation problem in postpartum women and a significant cause of breastfeeding failure,
is a public health issue. It is a medical condition that leads to lactation insufficiency or complete failure due to inadequate
breast milk production. Pharmacological interventions involve the use of galactogogues such as dopamine antagonists and
hormonal therapy. Several medicinal plant extracts have been used to manage many medical conditions, including agalactia.
The plant exudates called palm sap and wine obtained from several species of Borassus, Elaeis, Hyphaene, Phoenix, Raphia,
Ancistrophyllum, Calamus, Eremospatha, Podococcus, and Sclerosperma are remedies for the management of agalactia in
the southern states of Nigeria. This review presents a thorough literature evaluation on research findings on Raphia palm sap
and wine and their ethnomedicinal uses as lactation inducers and enhancers of lactogenesis in post-partum and lactating
mothers.

MethodS: Thoroughly crafted queries using an online search of Google Scholar and other bibliographic databases and a
careful and rigorous search of published literature were performed using Raphia palm sap and wine ethnomedical uses. Rele-
vant articles were retrieved and used for this review, covering two decades.

Review Findings: Empirical evidence from various studies supporting the ethnomedicinal use of palm wine and sap to en-
hance breast milk flow in post-partum and lactating mothers was widely reported. Experimental studies of the effect of palm
wine on the histology of the mammary gland of female Wistar rats showed mammoplastic effects on the postpartum mam-
mary gland and consequently increased the quantity of breastmilk production. Compositionally, there are some similarities
between the constituents of breast milk and Raphia palm wine both have basic vitamins and minerals in common, including
phosphate, glucose/sugar, potassium, magnesium, calcium, lipids, sodium, chloride, protein, and appear whitish and milky.
Raphia palm wine, a piquant drink, was also reported to contain vitamins A, C, E, B1, niacin, riboflavin, thiamine, f§ — 3-
carotene, alcohol, yeast, and water.

Conclusion: The ethnomedicinal use of palm sap and wine as a remedy for enhancing lactogenesis in post-partum and lactat-
ing mothers is well reported. However, establishing the pharmacological basis to corroborate this position is yet to be eluci-
dated.
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1.0 INTRODUCTION
1.1 Definition and Causes of Agalactia

Agalactia is a common lactation problem and is a major
cause of breastfeeding failure among postpartum women
[1]. It is a medical condition that leads to lactation insuf-
ficiency or complete failure due to inadequacy of breast
milk production, or failure of the milk let-down reflex in
response to suckling following childbirth [1, 2]. Poor
milk production is the most frequent cause of breastfeed-
ing failure [1, 2]. The causes of agalactia include insuffi-
cient secretion of prolactin, medications, insufficient
glandular tissue of the breasts (hypoplasia), lack of nor-
mal mammary gland growth and maturation [1, 2].

1.2 Importance of breastfeeding for infants

Milk is species-specific and nature’s way of providing the
perfect nutrition to an infant [2]. Longer duration of
breastfeeding is associated with increased scores in cog-
nitive, language, and motor development at 18 months of
age [1, 2]. Breastfeeding enhances the infant's immune
system, increases resistance to infection, and improves
response to immunizations. Breastfed infants are less
likely to gain unnecessary weight and have better brain
development [2].

1.3 Overview of the Ethnomedical Practices in Ad-
dressing Agalactia

There are an estimated 250 to 500 thousand plant species
on Earth, with only 1% and 10% being used as food by
humans and animals [3]. This represents vast, untouched
resources of plant species that could benefit both humans
and animals. Research has identified approximately
20,000 plant species that are used for medicinal purposes
[4]. Some of these plants include various species of palms
that are indigenous to the south-south region of Nigeria,
such as Borassus, Elaeis, Hyphaene, Phoenix, Raphia,
Ancistrophyllum, Calamus, Eremospatha, Oncocalamus,
Podococcus, and Sclerosperma [5]. Among the Raphia
species, hookeri is the highest yielder of palm sap and
wine, followed by vinifera [6]. Scientific studies have
traced the origin of Raphia palms to West Africa, particu-
larly along the swampy area of the tropical forest [7, §].
Palisot de Beauvois was the first to give the name Raphia
to these palms in 1906 after conducting a four-year re-
search expedition along the West African coast (from
1859 to 1863) [7].

1.4 Aim of the review

The review is to explore all available scientific evidence

that correlates the ethnomedicinal claims of Raphia palm
sap and wine in enhancing breast milk flow and brings it
to the fore, as well as expands and stimulates robust aca-
demic discourse on the subject matter.

2.0 DESCRIPTION AND GEOGRAPHICAL DIS-
TRIBUTION

The Raphia palm is a tropical tree crop capable of grow-
ing up to 30m high, requiring high rainfall, temperature,
high relative humidity, and prolonged sunshine hours [6,
7]. The leaves are long, fan-shaped, 2-3 m long, and the
flowers are small in density, clustered spikes followed by
large brown round dish fruits [8]. In Nigeria, Raphia
palms are widely grown in the south-south geographical
zones, particularly along the swampy areas of the tropical
forest [9], where tapping of Raphia palm sap from palms
such as Raphia hookeri, Raphia vinifera, etc, is intensive.
Raphia hookeri is the largest palm in Africa and is re-
stricted to the tropical rainforest, the ideal ecological con-
dition for the Raffia palm [7]. It is one of Africa's most
economically advantageous plants; the leaves are used for
shelter and the stem produces palm sap, which is drank as
a beverage. The fermented sap could be distilled into al-
cohol or local gin [10].

3.0 RAPHIA PALM SAP AND WINE
3.1 Local names

Epie (Udivie), Yoruba (Emu or Oguro), Igbo (Ngwo or
Nkwu), Hausa (Bomi or Pito). Palm sap was defined as
the unfermented pale-yellow exudate from tapped uno-
pened spathe of the Raphia palm (hookeri, vinifera) or
the Oil palm (Elaeis guineensis) that is consumed as a
nourishing beverage in some tropical countries [11]. The
report also posits that the excision of the meristem typi-
cally results in a sugary solution in nearly all the palms.
When unfermented, the sap is clear, sweet, and produces
a colorless syrup of 10%—12 % (w/v) sugar. The palm sap
is known to contain a wide range of yeast (inherent),
which is responsible for the almost immediate com-
mencement of fermentation, resulting in the production of
an alcoholic beverage called palm wine. The Palm wine
is a sweet, effervescent drink obtained from the ferment-
ed sap of the tropical Oil palm tree (Elacis guineensis)
and Raphia palm trees (Raphia species) [12]. The alco-
holic content of palm wine varies, depending on the de-
gree of its fermentation. The fresh Sap contains a low
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proportion of alcohol (only about 2.3%) and ferments
quickly by the action of bacteria and natural yeast to pro-
duce a more piquant drink (milky flocculent appearance
with a slightly sulphurous odour). This contains a high
proportion of alcohol (about 5.1%) [13,14].

The sap is obtained through the process of tapping the
palms, such as Raphia hookeri, Elaeis guineensis, and
Raphia vinifera, by making an incision into the bark
(about 15cm from the top of the trunk) before fruiting,
since fruiting reduces palm sap production. A clean gourd
is tied around the palm tree to collect the sap flowing
freely into the receiver daily [8]. Some native tappers in
the south-south of Nigeria apply heat to stimulate the sap
flow at the panel where the receiver is hung [8, 9]. The
tapping intercepts the sugars before being used to produce
non-edible parts [8]. It was observed that tapping palms
for sap was more economical (profitable) from the point
of edible energy production [8].

3.2 Preservation of palm sap and wine

Several studies have been done regarding preserving palm
sap and wine, but have failed due to the rapid action of
bacteria, natural yeast, and health reasons [5]. However, a
previous study [15] examined the suitability of sorbic ac-
id, sodium metabisulphite, and diethyl pyrocarbonate
(DEPC) in palm wine preservation. It concluded that
sorbic acid was the most suitable for palm wine preserva-
tion because of its wider spectrum of bactericidal action
and its tolerance in reasonably large quantities by man,
despite its insolubility in palm wine and colour imparta-
tion. There was the issue of acceptability due to the
change in colour of palm wine from the normal white.

Further study were performed [15], using sodium metabi-
sulphite, potassium sorbate, and extract of Saccoglottis
gabonesis, followed by heat treatment (pasteurization at
70°C for 40 min). From all the studies, pasteurization of
the fresh palm wine at 70°C for 40 min was recommend-
ed, and the product can only be preserved for up to 9
months. The study [15], in his palm wine preservation
studies, recommended using sodium metabisulphite
alongside pasteurization at 70°C for 40 min, but this
method also was unable to preserve the product for more
than 12 months. Obahiagbon and Oviasogie extended the
shelf-life of Raphia palm sap to 24 months by pasteuriz-
ing at 75°C for 45 min without any chemical preservative,
but retaining all the vital nutrients in the sap at the end of
the 24th month without deterioration [15]. The sap was
pasteurized in green bottles and stored at ambient temper-
ature (20°C — 25°C). This method of Raphia palm sap

preservation has eliminated the health hazards of preserv-
atives and has been recommended for use in palm wine
preservation for decades [5].

4.0 METHODOLOGY

Thoroughly crafted queries using an online search of
Google Scholar and other bibliographic databases as well
as careful and rigorous search of published literature was
performed using Raphia palm wine and sap ethnomedical
uses, after which relevant articles were retrieved and used
for this review.

4.0 PHYTOCHEMICAL AND NUTRITIONAL CON-
STITUENTS OF THE PALM WINE

The presence of tannins, flavonoids, saponins, and cate-
chins has been confirmed in fresh palm wines from both
Raphia hookeri and Elaeis guineensis by various studies,
including ethanol and 4-methylhydroxybenzoic acid (4-
MHBA), using qualitative analytical methods as observed
[16]. The nutritional composition of the fresh sap has
been reported by several studies [17, 18]. Studies have
also shown that the Palm wine contains about 10% -12%
sugar, mainly sucrose [19, 20]; about 0.36% protein [20];
10 -19mg/ 100ml of vitamin C, as well as about 160ug/ml
of vitamin B12 [21]. There are also reports of derived
products from the palm sap of Raphia palm, including
syrup and freeze-dried products [18]. The detection of
eleven elements in the sap of Raphia hookeri palm was
reported to include: Cl, Na, K, Ca, Mg, Fe, Cu, Mn, Zn,
P, and N. [3].

The palm wine has several nutritional, medical, religious,
and socio—economic uses [22]. The wine is rich in such

Table 1. Vitamin content of the palm wine samples [24]

Vi . Pasteurized Market palm Frozen palm  Fresh palm
itamins .

palmsap  wine sap sap
Vitamin A (ug/m)322.50 +3.53 145.00%0.00¢ 217.50+3.53 232.50+10.61°
Vitamin C (%)  044+£005° 0620000 11740190 1484024
p-carotene (ug/mD) 200 % 7:06 200 00 £ 0,000 435.00+7.06°  465.00+21.200
Xllgamm BL(mg/ 7640000 0.15£0.00¢ 021002  032+001°
Niacin (ug/ml)  63.00+6.36* 33.00+£2.12° 52504636 60.00+ 1697
Vitamin E (mg/  0.59+001* 020£0.00°  025+0.07°  0.20+0.00°

Values mean + S.D. (n=3) values with different superscripts within a row were significantly
different (p<0.05), Fresh palm sap was used as control. Vitamin E and niacin of pasteur-
ized palm sap were significantly (p<0.05) higher compared to other samples. The results
obtained showed that all the samples used contained various concentration of the listed
vitamins [24].
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Table 2. Mineral content of the palm wine samples [24]

Minerals Pasteurized palm sap Market palm wine Frozen palm sap Fresh palm sap
Cu (ppm) ND 0.057 +£0.002 ND ND

Zn (ppm) 0.075 £0.00¢ 0.085+0.00° 0.078 +0.00° 0.064 +0.00¢

Fe (ppm) 7.01+0.002 3.02+0.00° 2.06+0.01¢ 1.34+0.004

P (ppm) 0.419+0.00° 0.339+0.00° 0.345+0.00° 0.310+0.00°
Mg (ppm) 0.30+0.02¢ 1.19+0.06¢ 2.01£0.00° 1.80+0.10°

Ca (ppm) 0.30+0.00° 0.21+0.04¢ 0.40+0.012 0.21+0.02¢

Cd (ppm) 0.18+£0.00° 0.27+0.00° 0.18£0.00° 0.20 +£0.002®

K (ppm) 4.45+1.59® 3.65+0.56° 5.56+2.07* 5.60+3.022

Na (ppm) 0.49+0.14° 0.39+0.00¢ 0.59+£0.28 0.49+£0.14°

Values mean = S.D. (n=3). Values with different superscripts within a row were significantly different (p<0.05). ND = Not detected, ppm = parts per million and Fresh palm sap as
control. The results showed that Copper was not detected in all the samples except the market palm wine. The iron content of pasteurized palm sap was found to be significantly (p<0.05)
higher compared to other samples. Other results also showed a significant (p<0.05) difference in the levels of phosphorus detected in the samples, while the pasteurized palm sap had the
highest content of phosphorus.  The frozen palm sap contained the highest levels of magnesium and calcium which were significantly (p<0.05) higher than the levels found in other sam-

ples. There were significant differences (p<0.05) in the levels of sodium in the samples [24]

nutrients as sugars, proteins, amino acids, vitamins, and
minerals [23]. Several quantitative studies on the vita-
mins and minerals content of various samples of palm
wine revealed a substantial number of these nutritional

agents. This is explicit in the comparative studies on the
composition of vitamins and minerals in palm sap and
wine [11]. Four samples — pasteurized palm sap, market
palm wine, frozen palm sap, and fresh palm sap were
used in their recent studies, and a detailed content analy-
sis for each sample was obtained, as shown in Tables 1
and 2.

5.0 ETHNOMEDICINAL USES OF PALM SAP AND
WINE

ing mothers drink it warm to enhance breast milk produc-
tion [8].

6.0 PHARMACOLOGICAL INTERVENTION

Studies have shown that poor breast milk production is
the most frequent cause of breastfeeding failure [25]. Be-
fore medications or other substances are used as galacto-
gogues, the mother's and infant's side effects must be
thoroughly evaluated [26]. According to reports from
studies, galactagogues should be limited to situations
where reduced milk production from treatable causes has
been excluded, as well as to surrogate and adoptive moth-

Table 3. Suspected bioactive principle in ethno-medicine [ 16]

Ethno-medicine Ailment treated or pre- Suspected bioactive

. vented principle*
An ethno-medical survey was conducted on 1000 ran- iy or Ngwo Malaria (prophylactic Ethanol
domly selected rural families who use palm wine as rem- agent) ) _
.. . . Nkwu or Ngwo Postpartum milk flow Saponins
edies in Nigeria's south-eastern and south-southern states.  Nkwu or Ngwo and V. Chicken pox, smallpox, Ethanol, tannins,
This survey included traditional medicine healers. Face—  amygdalina Measles flavonoids, saponins,
to—face interview-based questionnaires were used. This _ Concoction. 4-MHBA

survey indicated that palm wine is used for malaria
(prophylaxis) and postpartum milk flow (Table 3). For

Table 4. Comparison of nutritional composition of the Raphia palm wine and
Breast milk; Key: {A = Absent; P = Present}

ailments such as chicken pox, smallpox, and measles, _Macro/micronutrients Raphia Palm Wine Breast Milk
. . . . . . Citrate A P

palm wine is often used in combination with V. amygda-  pposphate P P
lina leaves [16]. Some studies mentioned that palm wine ](jl‘tlcos_e/ Sugar 113 If;
. . . . Rk . otassium
is given to women after childbirth to stimulate milk pro-  Magnesium P P

: e : H Calcium P P
duction [14]. Additionally, it W?.S reported that pa‘ilm Wlne Lipids P ( small quantity) P
sap can be used to treat malaria, measles, and jaundice, [actose A P
and aids in milk flow in nursing mothers [17]. The resi- (S:‘}’]‘]ﬁ“,rg ]E ]f)’

. . . oride

due of the palm wine was reported to be rich in a dense  Protein P (crude) P (casein)

population of yeasts [9], which are claimed medically to
improve eyesight. Further reports also showed a high vit-
amin A content in palm wine sap and wine, which is
claimed to be good for sight [9]. Reports also showed a
high B-carotene content in all palm wine samples ana-
lyzed [24]. Palm wine and its distillate are important in
herbal- medicinal administration, pregnant women con-
sume it fresh for the sweetness and nutrition, while nurs-

ers who want to breastfeed [25].

The biochemical modes of action of palm wines as galac-
togogues and prophylactic agents are largely unknown.
Although we did not confirm the lactogenic and prophy-
lactic effects in our laboratory, hypothetical modes of
action were suggested based on the bioactive principles in
the wines (Table 4; Table 5), as most of their acclaimed
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Table 5. Reported journals on Ethnomedicinal use of palm sap and wine as lactation inducers [5, 8, 14, 16, 17]

Documented Ethnomedicinal use as lactation inducers

Journals

Palm wine is given to women after childbirth to stimulate the production of milk

Palm wine enhances postpartum milk flow
Palm wine aids in the flow of milk in nursing mothers
Nursing mothers drink palm wine warm to enhance breast milk production

Lactating mothers can drink palm wine to facilitate breast milk production.

Nursing mothers from southeastern Nigeria resort to using oil palm sap to induce and sustain lactation a few hours after parturition.

5]

effects have been confirmed in Table 1. The biochemical
basis for palm wine's lactogenic (or galactogogue) effect
in postpartum women may be mediated by their saponin
contents. The presence of steroidal saponins and sapo-
genins in Asparagus racemosus has been reported re-
sponsible for its lactogenic effect, which increased serum
prolactin content [27, 28, 29]. Flavonoids could also be
mentioned as another bioactive galactogogue in the palm
wines. There are reports that silymarin (a flavonolignan)
increased breast milk production in healthy women after
delivery [30]. Silymarin is generated through the oxida-
tive combination of a lignan and a flavonoid [30]. How-
ever, the lignan component may be necessary for bioac-
tivity. The bioactive galactogogues found in palm wines
may increase prolactin-releasing factor (PRF), ultimately
leading to an increase in serum prolactin (PRL) and milk
production. Regarding using palm wines as prophylactic
agents against malaria when consumed in large quanti-
ties, the hypothesized mechanism is that their ethanol
content, which freely diffuses across biological mem-
branes, may increase membrane fluidity. This can alter
the receptors and ion channels of infected erythrocytes,
impairing the motility of plasmodia. The ethanol may
even cause the lysis of infected red blood cells, posing a
threat to the survival of intra-erythrocytic parasites [29].
Reports indicate that ethanol can increase membrane flu-
idity, leading to the leakage of erythrocytic potassium
ions before lysing the red blood cells [32]. It has also
been suggested that ethanol can alter membrane receptor
and ion channel activities, impairing motility [33]. Other
mechanisms may include intra-erythrocytic conditions
that limit the metabolism and growth of the parasites.
Studies have shown that erythrocytic forms of Plasmodi-

Table 6. changes in group A, B, and C, respectively [37]

um berghei, when separated from the host cell, exhibit
more vigorous metabolism when the K’/ Na" ratio corre-
sponds to that of erythrocytes rather than the bloodstream
[34]. On the other hand, there are reports that ethanol
inhibits the growth of P. falciparum, in vitro, adding that
the growth of malarial parasites can be strongly inhibited
by ethanol concentrations that can be achieved through
extensive alcohol consumption. Another report has
shown that the rate of ethanol distribution between blood
and expired air is 2100:1. This indicates an increase in
the residency time of ethanol in the blood, which may
inhibit intra-erythrocytic plasmodial growth [35]. When
wines are mixed with herbs to treat infections, the wines
act as vehicles. The ethanol in the wine is considered
antiseptic, while the herbs are antimicrobials due to their
phytochemical contents. Many phytochemicals, such as
tannins, flavonoids, and saponins, have antioxidants and
antimicrobial properties [36]. These properties confer
medicinal benefits on the plant and its products. The me-
dicinal benefits of palm wines are attributed to antimicro-
bial effects of their ethanol and phytochemical contents,
lactogenic effects,
mediated prophylactic effects.

saponin-mediated and ethanol-

7.0 SUMMARY OF HISTOLOGICAL FINDINGS

Results from a study showing the effects of palm wine
administration on the histology of the mammary glands
of the postpartum female albino Wister rats [37] (Table
6)

7.1 Histological Observations

The level of significance was set at p<0.05. (n=15); (5
Control, 5 Low dose, and 5 High dose) palm wine

Group A (control) slides are labeled plate A1 and
plate A2 (Figure A)

Group B (test 1) slides labeled
plate B1 a nd B2 (Figure B)

Group C (test 2) slides labeled
plate C1 an d C2 (Figure ¢)

Proliferating lobulo-alveolar system

Numerous and closely packed
alveoli moderately branched
Fatty and fibrous stroma is also
Present

Irregular lumens that are empty

alveoli (hyperplasia)

Lined by large vacuolated cells

Blood vessels are also seen.

small and medium ducts Large ducts

Moderately proliferating

Lobulo-alveolar system

Lobules have highly branched

Fibrous and fatty stroma are sparsely distributed
Irregular, larger lumens that are empty

Lined by large vacuolated cells

Blood vessels are not seen

Highly proliferating lobulo-alveolar
system

Hyperplasia is characterized by increased and
deeply stained epithelial cells

Fat and stroma are sparsely
distributed

Closely packed alveoli having
irregular lumen

Contains eosinophilic secretion in
the lumen

Blood vessels are not seen

Large ducts
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widely reported. For instance, several articles document-
ed the galactogogic effect in slightly differently ways

.. such as; palm wine is given to women after childbirth to

stimulate production of milk [14], enhance postpartum
milk flow [16], aid in the flow of milk in nursing mothers
[17], and nursing mothers drink warm palm wine to en-

oy . hance breast milk production [8].

Figure A. Al: Photomicrograph of a lactating mammary gland of a Wistar rat
(control group x100). AL- Alveoli; ST-Stroma; BV-Blood vessel. A2: Photomi-
crograph of a lactating mammary gland of a Wistar rat (control group x400). L-
Lumen; LP-Lipid particle. The control group showed a standard lobulo-alveolar system
with proliferating ducts and acini lined by vacuolated epithelial cells, stroma present, and
blood vessels seen [37].

Figure B. B1: Photomicrograph of a lactating mammary gland of Wistar rat
(test group 1 x100). AL- Alveoli; D - Duct. B2: Photomicrograph of a lactating
mammary gland of a Wistar rat (test group 1 x400). AL- Alveoli; L-Lumen. Test
group 1 (Low dose) showed huge ducts and lobules with highly branched alveoli
lined by large vacuolated cells with irregular larger and empty lumen. The
fibrous and fatty stroma is sparsely distributed, and blood vessels are hardly
visible [37].

Figure C. C1: Photomicrograph of a lactating mammary gland of a Wistar rat
(test group 2 x100). AL- Alveoli; SE-Eosinophillic secretion. C2: Photomicro-
graph of a lactating mammary gland of a Wistar rat (test group 2 x100). AL-
Alveoli; D-Duct; SE- Eosinophillic secretion. Test group 2 (high dose) showed hyper-
plasia and deeply stained epithelial cells with closely packed alveoli having irregular lumen
containing eosinophillic secretion in the lobules, the ducts were irregular; fatty and fibrous
stroma is inconspicuous; blood vessels were also inconspicuous. The progressive increase in
hyperplasia of the glandular tissue suggests the efficacy of fresh palm wine as a galacto-

gogue [37].

8.0 DISCUSSION

The empirical evidence from various studies supporting
the ethnomedicinal use of palm sap and wine in enhanc-
ing accelerated breast milk flow in lactating mother is

" Only one review report attributed the galactogogic effect

of palm wine to a suspected bioactive principle — sapo-
nins [16]. However, from a pharmacological standpoint,
this review holds a different perspective as saponins are
categorized as secondary metabolites, a diverse group of
natural active compounds that widely occur in the plant
kingdom. Their main function is to provide protection to
the plant against pathogens and herbivores [38, 39]. Re-
ports have documented various activities of saponins
such as antimicrobial, antifungal, antiviral, anthelmin-
thics, insecticidal, larvicidal and molluscicidal properties.
Based on the mechanism of action of saponins as eluci-
dated by scientific studies; the incorporation of saponins
into cell membrane occurs spontaneously due to the lipo-
philic/ hydrophobic character of the aglycone portion and
interactions between the sugar chain of the incorporated
saponins. This leads to phase-separation phenomena, ac-
cumulation and membrane curvature. This may result in
the formation of pores within the plaqus/ matrices or
hemitubular alterations leading to vesiculation or mem-
brane domain disruption [40, 41].

Compositionally, this review, revealed similarities be-
tween the constituents of breast milk and Raphia palm.
Both have basic vitamins and minerals in common.
Raphia palm wine is reported to contain vitamins A, C,
E, B1, niacin, riboflavin, thiamine, § — carotene, alcohol,
yeast, and water [19, 24, 42].

Raphia palm wine beverages have a low alcohol content
(about 2.3% in sap and 5.1% in the fermented wine)
which ferments easily due to bacteria and natural yeast
resulting in a piquant drink (with a milky flocculent ap-
pearance and slightly sulphurous odour) [13]. Expressed
breast milk shares a close resemblance with Raphia palm
wine, both having a whitish and milky appearance. The
review didn’t specify a dose for the therapeutic effect as
a galactogogue but experience suggests that consuming 1
- 2 glassful, three times a day may be effective for lactat-
ing mothers.

The mechanism of action through which Raphia palm
wine produces galactogogic activity is yet to be elucidat-
ed, however, this review suggests that Raphia palm wine
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may serve as a ready source of prototype nutrient for lac-
tating mothers catalyzing or acting as coenzyme, or co-
factor in most lactating pathways. Additionally, it may
directly provide the necessary nutritional elements need-
ed to activate cellular processes for ‘Galactopoiesis’.
Raphia palm wine can also adequately hydrate lactating
mothers due to its high-water content (over 98%) [43].

Moreover, synthetic galactogogic agents are associated
with potentially dangerous side effects for both lactating
mothers and infants. Reports suggest that before any
medications or substances are used as galactogogues,
their side effects on both the mother and infant must be
fully evaluated [26].

8.1 Effect of Oil Palm Sap and wine from Elaeis guin-
eensis Tree on Milk Production in Female Wistar
Rats

Further supporting the ethnomedicinal claim of palm sap
and wine as lactation inducers, histological studies were
conducted using fresh palm wine administered to female
Wistar rats. The studies found that the palm wine trig-
gered hypertrophy and hyperplasia of the mammary glan-
dular tissue. The proliferation rate increased simultane-
ously and proportionately with the quantity of palm wine
administered [37, 44]. The established theory behind
pharmaceutical galactogogues is that dopamine antago-
nists increase prolactin secretion, subsequently increas-
ing the overall rate of milk synthesis. This theory can
also be applied to palm wine as the research results
showed increased mammoplasia (natural breast enlarge-
ment) with increased administration. This suggests in-
creased prolactin secretion with a simultaneous increase
in fresh palm wine [37]. Despite the efficacy of palm
wine used as a galactogogue as shown in this research, its
safety should be evaluated.

9.0 CONCLUSION

Several well-documented studies implicate Raphia palm
wine and sap in enhancing the acceleration of lactogene-
sis (lactation inducers) in post-partum and lactating
mothers. However, the mechanism of action is yet to be
elucidated. Histological studies using Wistar rats admin-
istered with fresh palm wine (1.4%-2.82%) found a
mammoplastic effect on the post-partum female Wistar
rat’s mammary glands. This consequently increases the
quantity of breastmilk production proportional to the vol-
ume administered. This corroborates the ethnomedicinal
use of Raphia palm sap and wine as lactation inducers.
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