
Palm Wine
Subjects: Biotechnology & Applied Microbiology

Contributor: Ogueri Nwaiwu, Paul Chikezie

The reference to palm wine as a drink with many functionalities has increased over the years. However, few empirical

tests have been carried out on humans to substantiate the claims. This perspective looks at the biochemical and

microbiological reports on palm wine to highlight the constituents that are associated with functional beverages. Based on

the constituents of the drink, it may qualify as a multifunctional beverage because several investigators have

demonstrated disease risk reduction, improved nutrition and health outcomes in many studies, albeit in rats rather than

humans. The constituents found in functional beverages are present in the drink. However, when assessed under

European Union regulations, fermented palm wine (from 3% alcohol) cannot be regarded as a functional beverage

because beverages that contain over 1.2% alcohol cannot be approved for any claim on health or nutritional benefit. The

fresh sap with much lower alcohol may be suitable after it is refined and subjected to scientific examination to determine

quantities of the drink that can confer health benefits on humans.
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1. Introduction

Palm wine is a milky white sugary beverage obtained from the sap of different palm tree species. Millions of people in Asia

and sub-Saharan Africa consume it and it features prominently in the socio-economic life of many communities. In south-

eastern Nigeria, it is used in traditional marriages  and the special moment guests and well-wishers look forward to, is

when the bride presents a cup of palm wine to the groom to drink and signify that her search for a husband has ended.

The drink is now a commercial success and can be found in cans or glass bottles that are marketed locally and

internationally. The oenological potentials of the drink have been reviewed  and it was highlighted that the drink has

many constituents of commercial or traditional red and white wines (e.g Merlot and Shiraz). In that report, the drink was

proposed to have the potential of being turned into a vintage drink if current methods of production used in commercial

wines are applied. Furthermore, the huge possibilities of biotechnological application or genetic manipulations to obtain

new flavours from the drink was pointed out.

Many health benefits have been attributed to the drink. It has been reported to have low alcoholic content, contains

yeasts, lactic acid, and acetic acid which confers probiotic qualities to the drink. It is believed to contain several beneficial

chemicals and it is regarded as an antioxidant. From the aforementioned attributes, anecdotal debates suggest that palm

wine is a wonder drink and could qualify as a beverage that can mitigate the undesirable effects of many ailments. Food is

functional when it shows positive physiological effects due to its nutraceutical content . In addition, foods (including

beverages) are regarded as functional if it beneficially affects the functions in the body in a way that improves the state of

health and well-being, or reduction of risk of disease . The regulatory framework in Europe imposes huge requirements

on food operators and claims for functional foods can be for nutritional, health or reduction of disease risk . In many

places where palm wine is consumed, there is poor government regulation. In general, beverages are the most active

functional food category but there are specific concerns over their safety . Here, the suitability of palm wine as a

functional beverage was explored by the examination of previous reports to ascertain if there is a link between

constituents of the drink and functionality.

2. Beneficial microorganisms found in palm wine

The occurrence of yeasts, acetic acid bacteria and lactic acid bacteria (LAB) is widely reported in palm wine. Species from

these groups of microorganisms are recognized as functional microorganisms because they can stimulate probiotic

functions, and fortify food or beverage with some health-promoting bioactive compounds .
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3. Yeasts

Many studies have demonstrated additional benefits of yeasts as valuable sources of amino acids and peptides ,

which can be used in functional foods and dietary supplements. Saccharomyces boulardii yeast strain has been

extensively studied for its probiotic effects and it was found that the clinical activity of S. boulardii is especially relevant to

antibiotic-associated diarrhoea and recurrent Clostridium difficile intestinal infections. Palm wine contains yeasts

especially S. cerevisiae   at all stages of fermentation. Other yeasts include Pichia and Candida . It is believed that

the dregs or sediments that form when a bottle of palm wine is left standing contains a rich suspension of yeasts.

4. Acetic acid bacteria

Acetic acid bacteria are widespread and play an important role in the production of food and beverages  by oxidizing

ethanol to acetic acid (vinegar). This is why they are mainly found in the latter part of palm wine fermentation when there

is enough ethanol to oxidize. Acetic acid from apples  is believed to have many health benefits. It includes inhibition of

growth of harmful bacteria, enables lower blood sugar levels and diabetes control, weight loss, cholesterol reduction, and

may have protective effects against cancer. It would be interesting to compare the acetic acid from palm wine and the one

obtained from apples to ascertain the source with the best impact on health.

5. Lactic acid bacteria

Lactic acid bacteria are responsible for the malolactic fermentation, which follows the alcoholic fermentation by yeasts 

. The organism is considered a cell factory for the delivery of functional biomolecules and ingredients . Its link with

greater longevity and improved health is the basis for using lactobacilli in many probiotic products today . During the

initial part of palm wine fermentation, lactic acid is produced but its concentration is generally less than that of ethanol or

acetic acid. Bacteriocin producing LAB found in palm wine includes Lactobacillus species. These species can inhibit the

growth of Listeria monocytogenes, a foodborne pathogen that can cause listeriosis in the elderly, neonates, immune-

compromised persons and pregnant women . The probiotic effect of lactic acid produced during palm wine fermentation

is unknown.

6. Antioxidant properties, biochemical composition, and effect on rats

6.1 Antioxidant properties

Antioxidants like vitamins C and polyphenols are molecules that counteract free radicals and prevent the damage caused

by them . Beverages and foods rich in antioxidants include tea , coffee , wine and fruits and

vegetables . Palm wine contains natural phenols  and in vitro tests have shown antioxidant activity . Natural

phenols have beneficial properties and possess antifungal, antiviral and anti-bacterial attributes .  The

characteristics of specific phenols from palm wine are unknown and need further studies. However, it’s efficacy as a good

antioxidant may be because it contains natural antioxidants like vitamin C. Contrastingly, a study  found that palm wine

depletes the body’s antioxidants, which may allow free radicals to attack and subject the body to a state of oxidative

stress.

6.2 Biochemical composition

The biochemical composition of palm saps vary among different locations and may depend on the species of a palm tree

from which the palm wine was sourced. The biochemical makeup of palm wine has been reported , and it consists of

different sugars. This ranged between 0.10 of maltose and 8.74 mg/100 ml of sucrose. Other values reported include

protein (39.03 mg/100ml), free amino acids (59.63 mg/100 ml), lipids (62.65mg/100 ml), and ethanol (3.4/ 100 ml).

Essential elements like magnesium, zinc, and phosphorus, which are normally part of a healthy diet, were found present

in the drink. In another biochemical characterization , the initial pH, reducing sugars and ethanol contents were found

to be 5.23 ± 0.18, 45.55 ± 4 g/L and 0.08% ± 0.02% respectively. Evaluation of Elaeis and Raphia species palm wine from

trade showed that samples had a pH of less than 5.0 and contained 5.9–11.6, 2.2–7.1, 4.2–43.0, and 4.4–43.7 g/L of

acetic acid, lactic acid, ethanol, and glucose, respectively . Other metabolites analysed varied between the two palm

wine species. 
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6.3 Effect of palm wine on rats

At present, there are more studies on the beneficial effects of palm wine on rats rather than humans. Although using rats

is an ideal starting point, more studies on humans are required to establish if the effects seen in rats can manifest in

humans. Studies on rats indicate both beneficial and harmful effects of palm wine. The drink has been shown to modulate

glucose homeostasis by enhancing insulin secretion and inhibiting redox imbalance in a rat diabetes model . It has also

been suggested that palm wine extenuates redox imbalance and modulates activities of glycolytic and cholinergic

enzymes in hyperglycaemia-induced testicular injury in type 2 diabetic rats . Another study found that that regular

intake of palm wine may not significantly affect body weight nor testis weight, but can gradually distort testicular tissue

architecture with abnormally structured cells in rats .

7. Health Concerns about palm wine

7.1 Obesity and Diabetes

Due to its sugary nature, palm wine may not be suitable for regular consumption by people that are obese or those living

with diabetes. The sugar content is highest when the drink is freshly harvested but decreases as fermentation progresses.

It would be helpful if commercial producers of the drink can indicate the quantity and specific type of sugar in the

processed product’s label to enable consumers to make informed decisions on the quantity to consume in order not to

exacerbate any underlying adverse condition.

7.2 Alcohol

The ethanol content of palm wine varies. The fresh sap is reported to be less than two per cent but it increases up to 5 %

when it ferments. If an assessment under European Union regulations is carried out on fermented palm wine (from 3%

alcohol), it would not pass the assessment. It would not be regarded as a functional beverage because beverages that

contain over 1.2% alcohol cannot claim any health or nutritional benefit . Ethanol consumption in large amounts can

harm the liver and cause many complications in the body. In Nigeria where millions of people consume palm wine, there

are fears that consumption by new mothers may harm neonates because some mothers consume the drink post-partum

to increase the flow of breast milk . Those that practice this for increased lactation believe that it is harmless since it is

the low-ethanol fresh palm wine that is consumed. However, it has been argued that palm wine consumption post-partum

is a myth with no scientific basis or benefit and a harmful practice .

7.3 Extraneous contaminants

The biggest health concern in palm wine consumption comes from intentional and unintentional contamination of the drink

with extraneous materials, which are harmful to the human body. In communities with an abundance of palm trees, there

is a steady supply of palm wine and little adulteration occurs. However, in places where the drink is scarce, it is common

knowledge that some palm wine sellers try to boost yield by adding water to the drink and then supplement with artificial

sweeteners to maintain the sugary taste. Unintentional contamination that occurs during processing has been

summarized in a review , and it was emphasized that chemical contaminants associated with palm wine are potential

food safety hazards. It was recommended that a detailed hazard analysis that covers palm wine processing and the

supply chain would be beneficial to public health. More regulatory oversight was also suggested. Regulation for private

consumption may be difficult to enforce hence it would be beneficial to enforce food safety standards on entrepreneurs

that sell to the public. Presently the drink is sold in restaurants, roadside kiosks, and shacks. In many communities, the

product is sold under a tree with a few benches and tables. Regulatory enforcement should cover all categories of sellers,

no matter how small to help safeguard public health.

7.4 Insect contamination and link with Nipah virus

After harvesting of palm wine, it is not uncommon to see dead flies or bees floating in the receptacle that was hung on the

palm tree to collect the palm sap. There are concerns that pathogens on the dead insects, which may be harmful to

humans may get into the palm wine. Other animals may also try to gain access to the palm wine during tapping. Most

prominent is the case of Nipah viral disease, first reported in Malaysia in 1998. It is a zoonotic infection caused by Nipah

virus, a paramyxovirus biosafety level-4 pathogen, belonging to the genus Henipavirus of the family Paramyxoviridae 

. Transmission to humans from the vector Pteropus spp, a fruit bat which harbours the virus has been demonstrated

and fatalities in some Asian countries have been reported . During tapping of palm wine, it was found that the bat
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invades the palm wine receptacle on the tree to drink and pass excreta into the drink. Preventive control is the use of

mesh and appropriate coverage to ensure insects and bats do not have access to the palm wine before, during or after

tapping.

8. Conclusions

Most of the investigations that show that palm wine is efficient in reducing disease risk have been performed on rats and

not humans. In addition, there are hardly any properly controlled study on humans to demonstrate the nutritional benefit of

the drink. Furthermore, there is no consistency in the literature on the concentration of the drink that is beneficial. This

may be because the water abundance of the drink varies from location to location and so the actual concentration of palm

wine that will facilitate functional benefits is unknown. From currently available data, the evidence that supports palm wine

as a multifunctional beverage in humans is weak and needs further research. However, microorganisms and chemical

elements and compounds that support nutritional, health and reduction of disease risk in well-known functional foods and

beverages are present in palm wine.
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