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A B S T R A C T   

Ethnopharmacological relevance: In Benin, traditional recipes are used to improve livestock dairy performance, but 
they are not sufficient documented. The study aimed to inventory the galactogenic recipes used by herders to 
improve production in cow farming. 
Aim of the study: The study aimed to inventory the galactogenic recipes used by herders to improve production in 
cow farming. 
Material and methods: We conducted semi-structured interviews among 65 peuls camps, 4 bioclimatic zones, and 
565 farmers dialogue partners, including agro-pastoralist, healers and pastoralists from the rainy season April 
and May 2019. Detailed information about homemade herbal remedies of galactogenic recipes (plant species, 
plant part, manufacturing process) and the corresponding use reports (dialogue partner, category of use and 
route of administration) was collected. Then other to classify the various recipes identified into homogeneneous 
groups according to their effectiveness in stimulating milk, a numerical classification was carried out on the 
recipes taking into account the milk gain. 
Results: They showed that Peuls and Gandos sociocultural groups have a better knowledge of galactogenic rec
ipes. Of the 295 recipes inventoried, 102 frequently cited recipes were divided into two groups. Group 2, con
sisting of 16 recipes, had a significantly (p < 0.001) higher milk yield than group 1. Vigna unguiculata (L.) Walp. 
and Arachis hypogaea L. were the main ingredients of the recipes (respectively 56 and 31% of incorporation rate). 
The composition of the recipes varied according to the agro-ecological zones. Herders in Northern Benin used 
more recipes based on Bobgunnia madagascariensis (Harms) J.H.Kirkbr. & Wiersema, Saba comorensis (Bojer ex A. 
DC.) Pichon and Euphorbia balsamifera Aiton. Those in Southern Benin mainly used recipes based on Gardenia 
aqualla associated with Vigna unguiculata (L.) Walp or Arachis hypogaea L.. To improve the effectiveness of 
galactogenic recipes, socio-cultural and magical-religious practices are used when procuring the plant material to 
be used, preparing the galactogen and administering the recipe to the animals. These include pronounced in
cantations or recited Koranic verses. The most commonly used route of administration is the oral route with an 
average treatment duration not exceeding 5 days. 
Conclusion: The study reveals that the majority of breeders (90%) opt for the use of galactogenic plants rather 
than synthetic products to improve milk production.   

1. Introduction 

Health, well-being and economic growth are important in the overall 

development of a people (Mafimisebi and Oguntade, 2010). Africans, 
even in urban areas, often supplement the care they receive in clinics 
and hospitals with care from traditional healers (World Health 
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Organization, 2002; Fasola et al., 2011). Traditional medicine is an 
important part of health care (Nunkoo and Mahomoodally, 2012; 
Sayeed et al., 2017). The use of plants to relieve ailments and diseases is 
a very old practice (Samouh et al., 2019). According to the World Health 
Organization (WHO), more than 80% of the world’s population resort to 
the use of plant extracts or their active components (World Health Or
ganization, 2001; 2003). In recent years, ethno-veterinary studies have 
been carried out in Africa, Asia and America and it emerges from these 
studies that in developing countries, animal health care is often based on 
the use of homemade preparations because access Western veterinary 
products is difficult and too expensive for agro-pastoralists (Nyamanga 
et al., 2008). Benin is no exception to this rule. Many studies (Dassou 
et al., 2014; Dassou et al., 2015; Houndje et al., 2016) focuss on it. 

Indeed, the persistence of conflicts between farmers and herders, 
which leads to difficult access to pastures due to anthropogenic pres
sures (Lesse, 2011; Lesse et al., 2015; Zakari et al., 2015; Toko et al., 
2016), the low genetic productivity of cattle whose production does not 
exceed on average 2L/day per cattle (Kassa et al.,2016). Faced with this 
situation, promising strategies have been put in place by integrating the 
exotic Girolando breeds to improve the milk production of local cattle in 
Benin. Despite these efforts for decades, the objectives of agro-breeders 
on the performance of animals, especially in milk, remain insufficient. 
However, milk in the peasant environment and especially in Fulani 
creates employment for women and generates significant income for 
households, hence the need for ruminant breeders and agro-breeders to 
find urgent and easy-to-adopt solutions; including the use of endogenous 
knowledge to improve milk production in cows. Several studies have 
been carried out on the endogenous knowledge used in the Fulani 
environment and recently, the work of Dassou et al. (2020) has shown 
that certain medicinal plants are used by the Fulani communities to treat 
animal diseases. It appears from the study that plants such as Annona 
senegalensis Pers., Saba comorensis (Boj.) Pichon, Calotropis procera 
(Aiton) WTAiton, Adansonia digitata L., Anogeissus leiocarpa (DC.) Guill. 
& Perr., Euphorbia unispina NEBr., Sorghum bicolor (L.) Moench, 
Vitellaria paradoxa CFGaertn., Khaya senegalensis (Desr.) A.Juss., Pro
sopis africana (GuilI. & Perr.) Taub., Afzelia africana Sm. and Pterocarpus 
erinaceus Poir., have antiviral, antimicrobial and antiparasitic proper
ties. Subsequently, many of its species have already been studied in the 
sub-region and these have shown that these species and many others of 
the Beninese flora are used to induce or improve milk production 
women than ruminants (Koko et al., 2011; Akouedegni et al., 2012; 
Dassou et al., 2014; Salifou et al., 2017). But so far, no study has been 
seriously invested in testing the effectiveness of presumed galactogenic 
recipes by traditional breeders or in evaluating the action of these plants 
on the mechanism of milk secretion. In addition, the effects of these 
galactogenic preparations on milk yield in dairy ruminants, the mini
mum improving dose of milk production as well as the galenic form best 
suited to the socio-economic conditions of traditional breeders are all 
unknown phenomena. This knowledge is however necessary in order to 
improve the use of galactogenic recipes, to stimulate or increase milk 
production and perpetuate endogenous practices. To do this, it is spe
cifically useful to identify the recipes used by breeders for improving 
milk production to identify the components entering into galactogenic 
preparations and the recipes presumed the best in milk yield according 
to these traditional breeders. 

2. Material and methods 

2.1. Study environment 

This study was carried out in Benin in the departments of Atacora, 
Alibori, Borgou, and Zou between 6◦15′ and 12◦25′ North latitude and 
0◦40′ and 3◦45′ East longitude. In southern Benin, the climate is Guinean 
characterized by two rainy seasons and two dry seasons: a long rainy 
season (March–July) followed by a short dry season (July–September); a 
short rainy season (September–October) followed by a long dry season 

(November–March). In northern Benin, the climate and vegetation are of 
the Sudano-Sahelian type with a rainy season (May–October) and a dry 
season (November–April). Rainfall varies between 700 and 1200 mm. 
The Fulani camps visited for this study are shown in Fig. 1. Several 
reasons motivated the choice of the above-mentioned zones, namely: the 
frequency of studies carried out by authors such as Adjanohoun (1989), 
Akouègninou et al. (2006), Koko et al. (2011), Djègo et al. (2011) and 
Dossou et al. (2012) on medicinal plants, as well as those used by 
traditional healers to improve milk production within lactating women. 
It is proven that these areas constitute floristic reserves because of the 
proximity of forests and water resources, the existence of watercourses 
and fodder reserves for livestock feed, the diversity of sociolinguistic 
groups, due to the availability of arable land and proximity to large 
markets for the sale of agricultural products, and the difficult access of 
the populations to synthetic medicines. 

2.2. Pre-survey on the identification of dialogue partners 

A pre-survey was carried out in February 2019 to inform the popu
lation about the study project following the methodology of snowball 
(Disler et al., 2014). Therefore, different methods were used to identify 
dialogue partners. As a first step, a letter containing detailed information 
on the study project was sent to the departmental management of live
stock in the survey areas. Subsequently, a large population of pastoral
ists was informed about the research during the vaccination campaigns. 
In addition, the research project was presented during a meeting with 
the president of the National Association of Professional Organizations 
of Ruminant Breeders (ANOPER-Benin) in the presence of some repre
sentatives of breeders from each study area (Fig. 2). 

2.3. Investigation proper 

The ethno-veterinary survey was carried out at the start of the rainy 
season (April and May 2019) with 565 people (men and women) by 
snowball sampling. The number of respondents was determined on the 
basis of the importance of the practice of cattle breeding and according 
to the agro-climatic zone. Thus, the distribution was made as follows: 
222 breeders in Alibori (39%); 227 breeders in Borgou (41%); 86 
breeders in Atacora (16%), 21 breeders in Zou (4%) (Fig. 2). The surveys 
were carried out in 65 Fulani camps and 9 municipalities in the agro- 
climatic zones surveyed. The respondents were chosen with the help 
of officials from the Territorial Agency for Agricultural Development 
(ATDA) and District Heads according to the criteria defined by Eynden 
and Damme (1993) namely: availability and habit of working with 
livestock agents, celebrity in the practice of traditional medicine; the 
reputation or popularity of the village in traditional medicine; the 
exclusive or majority use of plant or natural products in the healing 
process. To these criteria is added another defined by Dassou et al. 
(2020) which is the high concentration of animals during the period of 
investigation. All people with an age range of 25 years–80 years having 
knowledge of the endogenous practices used to induce or improve milk 
production were taken into account. Data was collected through 
face-to-face interviews with users using semi-structured questionnaires. 

2.4. Questionnaires and quantification of milk production after use of 
formulas 

A total of 565 structured and semi-structured interviews were con
ducted by the first author (AZ) over seven weeks using questionnaires in 
cattle markets, on the rangelands with the herdsmen and the Fulani 
camps. They were carried out in French in the presence of a Peulh 
translator who masters both languages very well and the breeding 
technician of the area. The duration of each interview was 1 h to 2 h and 
the report was made on the consent of the respondents. The aspects on 
which the interview was made were as follows: the profile of the re
spondents (surnames; first names; sex; age; marital status; origin; level 
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Fig. 1. Study area mapping.  
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of education; seniority in the area; socio-cultural group and religion to 
which they belong and whether or not endogenous practices are used to 
improve the milk production of cows in their herds); if so, the local 
names of the different ingredients used in the preparation of galacto
genic recipes, the organs of each plant, the method of using the recipes, 
the processing time, the ideal time of day for the administration of the 
preparations, the routes administration depending on whether it is in
ternal (oral, intravaginal/intrauterine administration) or external 
(application to the skin); the milk yield following the use of these recipes 
the side effects that can produce the misuse of each ingredient and even 
the preparation; knowledge on the use of veterinary products to improve 
milk production and finally anthropogenic issues related to the use of 
each plant species or recipe. These data were recorded on KoBocollect 
version 2018 software. For each recipe cited, the quantities of prepa
rations administered and the quantity of milk produced per animal were 
evaluated material (Salifou et al., 2017). The equipment used is a 
graduated cylinder with a capacity of 2 L and a precision of 10 ml. The 
technique consists in simulating with the water in the test tube, the 
quantities of preparations administered and of milk produced per day 
per animal. The respondents poured water into the graduated cylinder to 
simulate the quantity of milk before and after administration of gal
actogenic preparations. The difference of the two values gives the milk 
gain. The technique consists in simulating with the water in the test 
tube, the quantities of preparations administered and of milk produced 
per day per animal. The respondents poured water into the graduated 
cylinder to simulate the quantity of milk before and after administration 
of galactogenic recipes. The difference of the two values gives the milk 
gain. 

Finally, the methodology proposed for the Tramil group in Caribbean 
Tramil 4 and used by Déléké-Koko et al., 2011 and Fagbohoun et al. 
(2014) was taken into account for more analyses. This method considers 
recipes that have been mentioned by multiple dialogue partners. In this 
study, recipes that were mentioned by at least five dialogue partners at 

different levels were considered. 

2.5. Identification of plant specimens 

The plant species mentioned during the interviews were look for 
with the help of the respondents. For each species, the spatial positions 
were determined using a GPS (Global Positioning System). Images and 
samples were taken from those available during the investigation period 
following the method of (Koko et al., 2011). This method consists of 
harvesting entirely, with flowers and fruits if possible. For trees and 
shrubs, a leafy twig with flowers and fruits is cut. The harvesting of a 
fragment of bark is often necessary to facilitate identification. When the 
samples are too long (example: Poaceae from savannahs), the fructified 
parts, the upper leaves and the lower leaves as well as the characteristic 
fragments of the roots are harvested. The delicate flowers are spread at 
harvest time between two pieces of damp paper. Aquatic species were 
collected in mass on wet paper. At the time of harvest, the date of har
vest, the locality, the station (savannah, forest, meadow …), the color of 
the flowers, and if possible, the common name is listed; a number is then 
assigned to each sample. Some samples were determined in the field 
using Arbonnier (2002) and the Flore analytique in Benin (Akouègninou 
et al., 2006). It was not possible to collect all the herbarium reference 
specimens during the interviews, as they were carried out at the end of 
the drought. However, collection was only possible in September 2019 
out of a total of 50 herbarium reference specimens in 7 different mu
nicipalities out of the nine surveyed. The specimens were dried, labeled 
and deposited in the botanical and zoological gardens of the University 
of Abomey-Calavi. The identification of other plant species was made at 
the national herbarium of Benin. 

Fig. 2. Snowball sampling.  
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2.6. Statistical analysis 

2.6.1. Galactogenic recipes 
A galactogenic recipe was defined as a description of a preparation 

from a dialogue partner (breeder) containing one or more plants, parts 
of plants or other natural compounds more or less transformed into a 
finished product: [Dialogue partner] × [Plant species or other natural 
compounds] × [parts used] × [method of manufacture of the 
preparation]. 

2.6.2. Usage report (UR) 
The list of species has been established. The botanical nomenclature 

used is that of Akouègninou et al. (2006) then confirmed on the site 
www.plantlist. To categorize the respondents, the age classes proposed 
by Assogbadjo et al. (2008) were used and are presented as follows: 
young people (23–29 years old); adults (30–59 years old); old people 
(60–72 years old). 

Finally, in order to classify the various recipes identified into ho
mogeneous groups according to their effectiveness in stimulating milk, a 
numerical classification was carried out on the recipes taking into ac
count the milk gain. This classification presented in the form of a 
dendrogram was carried out using SAS v 9.2 software, taking into ac
count the coefficient of determination R2 = 50% (Sossa et al., 2014; 
Dah-Nouvlessounon et al., 2015). The groups obtained from this nu
merical classification were subjected to an analysis of variance followed 
by the 5% Student Newman Keuls test (Dagnelie, 1973) in order to 
identify the group of recipes inducing better milk production. 

3. Results 

3.1. Socio-professional characteristics of respondents 

The survey on endogenous recipes used by traditional herders to 
improve milk production revealed that 93.6 percent of the respondents 
were male compared to 6.4 percent female (Table 1). The practice of 
using galactogenic recipes to improve milk production was much more 
prevalent among the Fulani (64.2% of respondents) than among other 
ethnic groups. Adults using galactogenic recipes were in the majority 
(57.7%) and are mostly illiterate. Very few of them had reached sec
ondary school (5.6%). Agro-pastoralists were much more common in the 
Alibori and Borgou departments. 

3.2. Endogenous knowledge of breeders on the efficiency and use of 
galactogenic plants to increase milk production 

In the departments where the survey was carried out, breeders 
(92.2%) acknowledged that the acquisition of galactogenic knowledge is 
passed on from father to son, from one lineage to another in such a way 
that the secret does not cross family or tribe boundaries. For example, 
each family or tribe has plants that it uses to stimulate milk production. 
Concerning the prediction of the efficacy of a galactogenic recipe effi
cacy, breeders (73.4%) had admitted that they base their prediction on 
the colour and presentation of the supernatant of the preparation, which 
had a foamy appearance after homogenisation. Oral administration of 
the preparations was mostly done 48 h after calving if the animal did not 
produce enough milk. 

3.3. Receipes galactognics reports and frequencly of agro-ecological zones 

The results of the interviews showed that out of the 565 interviews, 
295 reports of galactogenic recipes for a total of 119 plant species 
belonging to 41 families were mentioned by the dialogue partners 
(Supplementary data). More than 84% of reports of galactogenic rem
edies have been found in northern Benin (Atacora, Borgou and Alibori). 
The plant species involved in constituting the galactogenic recipes 
ranged from 2 to 7 with an average of 4 plant species freshly harvested 

from the wild for each report of homemade galactogenic remedy. Other 
ingredients (salt, sugar, monitor lizard or hedgehog fat and potash) from 
primary processing could be added to the heart of recipe preparation. 

Tables 1–3 have shown that the most represented families of plant 
species are the Fabaceaes (60%); Euphorbiaceaes (20%); the Apoc
ynaceaes (17.1%); Combretaceaes and Moraceaes (15%) and Malva
ceaes. Species such as Vigna unguiculata, Arachis hypogaea; Bobgunnia 
madasgariensis, Euphorbia balsamifera and Saba comorensis were strongly 
represented in all agro-ecological zones except in Zou where an almost 
total absence of Bobgunnia madasgariensis, and Euphorbia balsamifera was 
noticed. 

3.4. Parts of organs and method of use reports of galactogenic remedies 

In the four areas the most heavily used parts of the plants were the 
leaves followed by the seeds, then the roots, bark and stems. It should 
also be noted that the plant organs involved in the usage reports were 
strongly related to the species. Seeds could be seen with Vigna ungui
culata, and Arachis hypogaea; the root bark exclusively with Bobgunnia 
madasgariensis, Gardenia aqualla and Saba comorensis while with Afzelia 
africana and Acacia spp single leaves are mostly used regardless of the 
study area. 

According to the dialogue partners, the use pattern varied depending 
on the species and the part of plants involved in the use reports. Thus, 
the seeds of Vigna unguiculata, and Arachis hypogaea are used after 
pounding. Afzelia spp leaves were used in powder form as were Pter
ocarpus erinaceus, Acacia spp; and Khaya senegalensis while the bark of 
the roots of Bobgunnia madasgariensis and the stems of Euphorbia balsa
mifera were used after pounding against an exclusive decoction of the 
roots of its two species. The solvent most used by dialogue partners was 
water (97%) orally and the rest was specifically butter from shea or 
cow’s milk by massaging the udders a few days before calving. In short, 
pounding was the most used followed by maceration then decoction and 
powdering (supplementary data). 

3.5. Effectiveness of presumed galactogenic recipes 

In order to assess the effect of galactogenic recipes on milk produc
tion in local cows in Benin, a numerical classification of the recipes was 
carried out. The results of this classification were presented in the form 
of a dendrogram (Fig. 3). Taking into account the coefficient of deter
mination R2 = 50%, two distinct groups of galactogenic recipes emerged 
from this dendrogram. Group 1 contains 86 recipes while group 2 con
tains 16 galactogenics recipes. A highly significant difference (p <
0.001) was found between the two groups with regard to milk produc
tion. With regard to the results in Fig. 4, the galactogenic recipes 
belonging to Group 2 had an average milk yield of 0.6 L that was 

Table 1 
Socio-professional characteristics of respondents.  

Ethnicities Number of 
men 

Percentage Number of 
women 

Percentage 

Gandos 158 28.0 0 0 
Peulhs 363 64.3 36 6.4 
Others 8 1.4 0 0 
total 521 93.6 36 6.4   

Age 
classification   

Youth 122 21.6 0 0 
Adults 326 57.7 30 5.3 
Old 81 14.3 6 1.1 
Total 529 93.6 36 6.4   

Education level   
Educated 59 10.4 0 0 
Non- 

Educated 
475 84.1 31 5.8 

Total 534 94.5 31 5.8  
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significantly higher (p < 0.05) than those in Group 1 (Fig. 4). 
The error bars represent standard errors. Bars with the same alpha

betic letters are not significantly different according to the Student 
Newman Keuls test (p > 0.05). 

At the end of the dendogram, two groups of galactogenic recipes 
were identified and group two composed of sixteen galactogenic recipes 
represents the reports of the most effective home remedies. Among these 
sixteen galactogenic remedies 5 were frequently mentioned by the dia
logue partners of the study area. It is Bobgunnia madagascariensis (Desv.) 
J.H.Kirkbr. & Wiersema + Vigna unguiculata (L.) Walp (12.8%); Arachis 
hypogaea L. + Euphorbia balsamifera Aiton (5.7%); Ficus trichopoda Baker 
+ Euphorbia balsamifera Aiton + Ficus platyphylla Delile + Arachis 
hypogaea L. (1.8%) and Euphorbia balsamifera Aiton + Gossypium hirsu
tum (L.) + Cucurbita maxima Duchesne + Sarcocephalus latifolius (Sm.) E. 
A. Bruce + Vigna unguiculata (L.) Walp; Saba comorensis (Bojer ex A.DC.) 
Pichon + Bobgunnia madagascariensis (Desv.) J.H.Kirkbr. & Wiersema +
Vigna unguiculata (L.) Walp + Cucurbita maxima Duchesne 1.5% and 
1.2% respectively (Table 3). 

3.6. Socio-cultural and magical-religious practices in the preparation and 
use of galactogenic recipes 

Socio-cultural and magical-religious practices were used by 

respondents to improve the effectiveness of galactogenic recipes. For 
example, recipes based on Combretum adenogonium Steud. ex A.Rich. 
(Ficus vallis-choudae Delile and Gardenia aqualla Stapf & Hutch required 
incantations when churning the galactogen preparation or adminis
tering it to cow. For Adansonia digitata (L), Euphorbia balsamifera Aiton 
and Bombax costatum Pellegr. & Vuillet, it was rather Quranic verses that 
were recited at the time of their harvest. These incantations and Koranic 
verses were not only recited at the time of obtaining the plant material to 
be used for the recipe. They were recited both at the time of preparation 
and at the time of administering the recipe to the animals. Practitioners’ 
beliefs went so far as to admit that the recipe based on the whole carcass 
of Erinaceus europaeus (Hedgehog) was ineffective. On the other hand, 
the recipe based on the skin of this species found dead in the bush was 
very effective and gave a better yield of milk. 

Respondents specify that a particular part of the plants must be 
collected at a specific time for it to have the desired effectiveness. The 
practice of collecting plant leaves for certain recipes before sunset was a 
cultural belief of its breeders and agro-pastoralists using galactogenic 
recipes to improve milk production. Practitioners had reported that 
some plants such as Euphorbia balsamifera Aiton, Bobgunnia mada
gascariensis (Desv.) J.H.Kirkbr. & Wiersema must be harvested very 
early in the morning before 8:00 a.m. When preparing certain recipes, 
herders and agro-pastoralists specify that fallen dead leaves of certain 
plants should be harvested for use rather than the green leaves still 
turgid on the tree. According to these practitioners, the dead leaves of 
Carica papaya L. had a greater effect on the efficacy of galactogenic 
preparations than the turgid leaves on the tree. In some other cases, 
fresh young leaves rather than older leaves were specified for use in the 
recipe. Young leaves of Vitellaria paradoxa C.F.Gaertn. were used rather 
than older leaves in galactogenic preparations. Therefore, illiterate agro- 
breeders had proven to know where to find the resources necessary for 
their galactogenic preparations in the highest concentrations without a 
Western knowledge. 

4. Discussion 

4.1. Relationship between cited recipes, socio-cultural groups, gender and 
age 

In Benin, very few women own cattle herds. The management of 
large ruminant herds and ethno-veterinary knowledge are much more 
the prerogative of males. The majority of the herders interviewed 
(69.3%) practicing traditional veterinary medicine based on galacto
genic plants are over 40 years old. Some authors (Mpondo et al., 2012; 
Klotoé et al., 2013) had already made the same observation. The large 
number of recipes identified at the level of Peulh and Gandos 
socio-cultural groups demonstrates quite well that these groups have a 
better knowledge of endogenous practices on galactogenic recipes. 
These results confirm the work of Bâ (1994) and Dassou et al. (2015) 
who have shown that the Fulani and Gandos have an excellent knowl
edge of ethno-veterinary practices in Africa. During the surveys, these 
two Peulhs and Gandos socio-cultural groups indicated that after Allah 
(God), the cow represents for them one of their divinities to whom they 
owe all recognition. Thus, it is their commitment to take care of this 
species which provides wealth and well-being to their families. Tradi
tionally, there is a division of labour in the production, processing and 
marketing of milk. In a traditional farming environment, milk belongs to 
women and is their main source of income. Proceeds from the sale of 
milk and milk products are used to provide condiments for household 
food. The rest of the revenue is used for the needs of the woman and her 
children (Mama Sambo, 2013). The male head of the household does not 
have access to this income, yet it is the latter who makes and administers 
the supposedly galactogenic recipes for animals in order to stimulate 
milk production. This result is in line with those already obtained in 
various studies (Kabore et al., 2007; Youssao et al., 2013; Houndje et al., 
2016). 

Table 2 
Lists of plants involved in the constitution of 16 galactogenic recipes.  

Scientific name Family specimen 
number 

Local names 
(Peulh) 

Bobgunnia madagascariensis 
(Desv.) JHKirkbr. & 
Wiersema 

Leguminosae- 
papilionoideae 

Agbani 
2415 

Cocobi 

Vigna unguiculata (L.) Walp Leguminosae- 
papilionoideae 

Agbani 
2416 

Yièbè 

Balanites aegyptiaca (L.) 
Delile 

Zygophyllaceae Agbani 
2417 

Tanni 

Anogeissus leiocarpa (DC.) 
Guill. & Perr. 

Combretaceae Agbani 
2418 

Kojoli 

Pterocarpus erinaceus Poir. Leguminosae- 
papilionoideae 

Agbani 
2419 

Banoui 

Khaya senegalensis (Desv.) 
A.Juss 

Meliaceae Agbani 
2420 

Kahi 

Afzelia africana Pers. Leguminosae- 
caesalpinioideae 

Agbani 
2421 

Warrangni 

Arachis hypogaea L. Leguminosae- 
papilionoideae 

Agbani 
2422 

Biridji 

Euphorbia balsamifera Aiton Euphorbiaceae Agbani 
2423 

Tcholoui 

Saba comorensis (Bojer ex A. 
DC.) Pichon 

Apocynaceae Agbani 
2424 

Bernine 

Bombax costatum Pellegr. & 
Vuillet 

Malvaceae Agbani 
2425 

Rainiyor 

Cucurbita pepo L. Cucurbitaceae Agbani 
2426 

Cobial 

Calotropis procera subsp. 
hamiltonii (Wight) Ali 

Apocynaceae Agbani 
2427 

Corora 

Gardenia aqualla Stapf & 
Hutch 

Rubiaceae Agbani 
2428 

Dihanli 

Sorghum bicolor (L.) Moench Poaceae Agbani 
2429 

Gaoul 

Raphionacme brownii Scott- 
Elliot 

Apocynaceae Agbani 
2430 

Dahiyohi 

Cucurbita maxima Duchesne Cucurbitaceae Agbani 
2431 

Cobial 

Ficus trichopoda Baker Moraceae Agbani 
2432 

Ilawadii 

Euphorbia heterophylla L. Euphorbiaceae Agbani 
2433 

In-indè 

Secamone afzelii (Roem.& 
Schult.) K.Schum. 

Apocynaceae Agbani 
2434 

Anonsi 

Ficus vallis-choudae Delile Moraceae Agbani 
2435 

Ibi; Ibadania 

Vitellaria paradoxa C.F. 
Gaertn. 

Sapotaceae Agbani 
2436 

Karé  
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4.2. Geographic and seasonal diversity of galactogenic utility flora 

The 119 plant species with galactogenic uses recorded represent 
4.24% of Benin’s total flora, estimated at 2807 species (Akouègninou 
et al., 2006). This specific richness is considerable, compared to the 22 
and 55 galactogenic plant species recorded respectively by Akouedegni 
et al. (2012) and Salifou et al. (2017). The difference in species richness 
is related to the species diversity that varies from, one department to 
another or from one phytogeographical zone to another within the 
country (Hilonga et al.,2019). The morphological type of species for 
galactogenic use indicates that trees and shrubs are the most represented 
(65.4%). They are followed by herbaceous species (34.3%). Trees and 

shrubs are available in all seasons. During the long dry season from 
November to March, herbaceous plants are almost absent from the 
vegetation. As a consequence, recipes based on Cucurbita spp., Secamone 
afzelii and Euphorbia heterophylla (R28; R72; R80; R103; R51) cannot be 
used during this period. The availability of galactogenic recipes is 
therefore linked to the season. The surveys revealed that the composi
tion of the recipes also varies according to the agro-ecological zones. 
Ruminant farmers in northern Benin make greater use of recipes based 
on Bobgunnia madagascariensis (Desv.) J.H.Kirkbr. & Wiersema, Saba 
comorensis and Euphorbia balsamifera Aiton. On the other hand, those in 
southern Benin mainly use recipes based on Gardenia aqualla associated 
with Vigna unguiculata (L) walp or Arachis hypogaea (L). Indeed, the 

Table 3 
Lists of homemade galatogenic remedies retained at the end of the dendrogram results.  

Codes Recipes Organs Modes of use Route of 
administration 

Quantities 
administered 
(L) 

Treatment 
Periods 

Processing 
time (day) 

Milk 
Yields 
(L) 

UR 

R1 Bobgunnia madagascariensis (Desv.) J.H. 
Kirkbr. & Wiersema + Vigna unguiculata 
(L) Walp 

Root + Seed Pounding Oral 1 Morning 2 1.4 40 

R100 Balanites aegyptiaca (L.) Delile + Anoeisus 
leiocarpa (DC.) Guill. & Perr. + Pterocarpus 
erinaceus Poir. + Khaya senegalensis 
(Desv.) a. Juss + Afzelia africana Pers. +
Arachis hypogaea (L) 

Bark + Bak +
Bark + Root +
Root + Seed 

Decoction Oral 1 Morning 3_4 1.4 5 

R3 Arachis hypogaea (L) + Euphorbia 
balsamifera (Aiton) + Vigna unguiculata (L) 
walp 

Seed + Whole 
Plants + Seed 

Pounding Oral 1 Morning 3 1.4 18 

R84 Bobgunnia madagascariensis (Desv.) J.H. 
Kirkbr. & Wiersema + Saba comorensis 
(Bojer ex A.DC.) Pichon + Euphorbia 
balsamifera Aiton + Arachis hypogaea (L)+
salt 

Roots + Roots 
+ Whole Plant 
+ Seed 

Pounding Oral 1 Morning 3_4 1.7 10 

R72 Bombax costatum Pellegr. Ֆ Vuillet +
Euphorbia balsamifera Aiton + Cucurbita 
pepo L. + Vigna unguiculata (L.) walp 

Fruit + Stem 
Leaf + Fruit +
Seed 

Decoction Oral 1 Morning 5 1.3 10 

R80 Cucurbita pepo(L) + Calotropis procera 
subsp. hamiltonii (Wight) Ali + Vigna 
unguiculata (L.) Walp 

Fruit + Root +
Seed 

Decoction 
and 
maceration 

Oral 1 Morning 7 1.5 10 

R85 Gardenia aqualla Stapf & Hutch + Vigna 
unguiculata (L.) Walp 

Root + Seed Decoction Oral 1 Morning 3 1.3 10 

R75 Euphorbia balsamifera Aiton + Vigna 
unguiculata (L.) Walp 

Leaf stem +
Seed 

Pounding Udder massage Random Morning 1 1 10 

R28 Curcubita maxima Duchesne + Euphorbia 
balsamifera Aiton + Vitellaria paradoxa C. 
F. Gaertn + Sorghum bicolor (L.) Moench 

Fruit + Stem +
leaves + Ball 

Decoction Oral 1 Morning 7 1.4 5 

R18 Curcubita maxima Duchesne + Vigna 
unguiculata (L.) Walp 

Fruit + Seed Decoction 
Maceration 

Oral 1 Morning 3 1.6 10 

R89 Gardenia aqualla Stapf & Hutch +
Euphorbia balsamifera (Aiton) + Sorghum 
bicolor (L.) Moench + Saba comorensis 
(Bojer ex A.DC.) Pichon + Curcubita 
maxima Duchesne + Vigna unguiculata (L.) 
Walp + Arachis hypogaea (L.) + Calotropis 
procera subsp. hamiltonii (Wight) Ali +
Vitellaria paradoxa (C.F. Gaertn) 

Bark + Stem +
Ball + Roots +
Fruit + seed +
Seed + leaves 

Decoction Oral 2 Morning 7 1.7 10 

R103 Raphionacme brownii Scott-Elliot +
Calotropis procera subsp. hamiltonii 
(Wight) Ali + Bobgunnia madagascariensis 
(Desv.) JHKirkbr. & Wiersema + Vigna 
unguiculata (L.) Walp + Sorghum bicolor 
(L.) Moench 

Tuber + Root 
+ Root + Seed 
+ Ball 

Pounding Oral 1 Morning 2_3 1.5 5 

R29 Saba comorensis (Bojer ex A.DC.) Pichon 
+ Curcubita maxima Duchesne + Ficus 
trichopoda Baker 

Root +
Fruit + Root 

Decoction +
Pounding 

Oral 1 Morning 2 1.5 25 

R49 Sorghum bicolor (L.) Moench + Euphorbia 
basalmifera Aiton + Vigna unguiculata (L.) 
Walp 

Ball + Whole 
plant + Seed 

Pounding +
Decoction 

Oral 1 Morning 7 1.5 15 

R51 Vigna unguiculata (L.) Walp + Euphorbia 
heterophylla (L.) + Secamone afzelii 
(Roem. & Schult.) K.Schum. 

Seed +
Stem + Roots 

Pounding +
Decoction 

Oral 1 Morning 3 1.6 15 

R54 Vitellaria paradoxa C.F. Gaertn. +
Erinaceus europaeus 

Leaves + Skin Calcination Udder massage Random Morning 
Night 

15 1.4 15 

The plant organs mentioned follow the order of citation of the species involved in the constitution of the recipes. 
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species Euphorbia balsamifera found in North Benin requires certain 
pedoclimatic requirements that the South-Benin areas do not meet, 
hence the failure of its cultivation. Surveys have shown that the use of 
the recipe is conditioned by the availability and ease of finding the 
galactogenic species used in its preparation. 

4.3. Socio-cultural and magical-religious practices in the preparation and 
use of galactogenic recipes 

Socio-cultural and magical-religious practices influence the effec
tiveness of galactogenic recipes, and thus the milk yield. Practitioners 
believe that non-compliance with these practices will prevent the plants 
from producing the desired effects. Mafimisebi and Oguntade (2010) 
found similar beliefs among users of traditional medicine products to 
treat illnesses suffered by the population in Nigeria. For some plants 
such as Euphorbia balsamifera, Bobgunnia madagascariensis (Desv.) 
JHKirkbr. & Wiersema that have to be harvested very early in the 

morning before 8:00 a.m., practitioners believe that these plants sleep at 
night and are awake during the day. This is their way of interpreting the 
physiological and biochemical processes taking place within the plants. 
Consequently, to the belief that plants sleep at night and awake during 
the day, practitioners point out that in order for certain recipes to be 
powerful, the collection of whole plants or parts of plants for galacto
genic preparations must be done before nightfall. The reason given by 
them is that the forces that produce the active ingredients and make the 
recipe effective would be extinguished in the evening. Mafimisebi and 
Fakoya (2007) suggest that practitioners’ opinions and beliefs about 
plants should be respected. Their attitude can be interpreted as a 
misunderstanding of the phenomenon of photosynthesis and the active 
ingredients it produces in plants. In reality, photosynthesis is the process 
by which plants use the energy of light to synthesize their biomolecules. 
Chemically, the starting molecules are CO2, water, carbohydrates and 
fats. This photosynthesis is influenced by environmental factors such as 
light and temperature (which affects all biochemical reactions). Light 

Fig. 3. Dendrogram on inventoried galactogenic recipes.  

Fig. 4. Comparison of the 2 groups of recipes obtained according to numerical classification.  
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allows the production of nutrients essential to the proper functioning of 
the plant through photosynthesis. In the absence of light, the phenom
enon of photosynthesis has a negative impact on the concentration of 
phenolic compounds (Gratzel, 2001; Bensaid et al., 2012; Blankenship, 
2014; Christianson and Creel, 2015; Goulas et al., 2017; Watt et al., 
2018; Liu et al., 2019). 

In some cases, practitioners specify that a part of the plant must be 
collected at a specific time at night for it to have the desired effective
ness. This practice cannot be dismissed as totally absurd since the work 
of Steer (1974) and Sofowora (1993) indicates that there is diurnal 
variation in the concentration of certain plant constituents. Practitioners 
have found that collections made at night are more effective than those 
made during the day for some plants as testified by various experiences 
of preparation of the same recipe with plant parts collected at different 
times. It is also for an increased concentration of active components that 
some flowers are more productive when collected at night than during 
the day (Sofowora, 1993). For some recipes, fresh young leaves are 
indicated rather than older leaves. In reality, some transformation of 
constituents takes place in the leaf as it ages. Thus, it is evident that 
practitioners in the majority of illiterate cases know where to find the 
active ingredients needed for their galactogenic preparations and where 
to find the highest concentrations in the plant material without recourse 
to Western scientific knowledge. Another interesting differentiation of 
galactogenic plants is in terms of location. Perhaps mention that 
Phragmenthera spp. are hemi-parasites, is more effective on milk yield 
when found growing on Vitellaria paradoxa, rather than when growing 
on other plants such as Terminalia avicennioides and Combretum 
adenogonium. 

4.4. Effectiveness of using galactogenic recipes to improve milk production 

Some of the 102 frequent galactogenic recipes selected for this study 
have already been inventoried by authors who have worked in other 
agro-ecological zones in Benin (Dassou et al., 2014; Kassa et al., 2016; 
Noudèkè et al., 2017). These results demonstrate fairly well that the 
information collected on galactogenic plants in particular, their effec
tiveness in inducing or increasing milk production in ruminants, is 
consistent. Moreover, the report use of plant involvement in the 
constitution of recipes showed that Vigna unguiculata and Arachis hypo
gaea contribute more than 92% to the constitution of recipes. For cattle 
farmers, the absence of one or other of these plants leads to systematic 
rejection of the recipe. According to Hama-Ba et al. (2017) and Sombié 
et al. (2018), these two legumes are known as plants with important 
nutritional values that participate in the reconstitution and growth of 
certain animal cells. They have a good amount of calcium, phosphorus, 
magnesium and vitamins A and C (Agugo et al., 2013). The richness in 
Iron and vitamin B12 of these legumes means that once added to recipes 
after parturition strengthen the body through the mechanism of the 
Krebs cycle which in turn improves the dairy performance of cows 
(Hama-Ba et al.,2017). Vigna unguiculata has various pharmacological 
properties including the galactagenic effect (Sayeed et al.,2017). Apart 
from legumes (19.2%), other families with galactogenic uses such as 
Moraceae (15.4%); Apocynaceae (11.5%) and Euporbiaceae (7.7%) also 
contribute to the constitution of recipes. Previous work carried out on 
these plant families has shown that the majority of the plants that make 
up these recipes have been the subject of in-depth studies and the results 
have shown that these species possess phytochemical compounds 
including polyphenols, flavonoids, alkaloids and triterpenes (Mckay, 
2009; Kumar et al., 2010; Pattaret et al., 2012; Williamson et al., 2013; 
Dadalto and Rosa, 2017; Sayeed et al., 2017) that have therapeutic ef
fects. These active ingredients act synergistically to treat parasitic, 
bacterial, nervous and viral diseases (Koko et al., 2011; Adepo et al., 
2017; Bekoe et al., 2018). Thus, the involvement of its plant essences in 
recipes can improve animal health and contribute to increasing milk 
production. In addition, preparations based on Sorghum bicolor (L) 
Moench, Arachis hypogaea, Adansonia digitata, Bombax costatum and 

Calotropis procera (Aiton) W.T.Aiton have the capacity to induce milk 
secretion in an adoptive cow in case the biologic cow of the newborn calf 
is diseased with a severe pathology or dead after farrowing. These re
sults confirm the study by Koko et al. (2011) on emmenagogue plants in 
the Pendjari hunting zone and by Rouillé et al. (2010) on their use. These 
preparations involve the use of one or more plant parts. The use of 
several organs involved in the constitution of galactogenic recipes has 
already been reported by several authors (Koko et al., 2011; 
Akouèdégni, 2013; Salifou et al.,2017; Bekoe et al., 2018). Those studies 
showed that seeds are used more than the other organs composing the 
recipes. This use of seed is explained by the fact that for most of the 
selected recipes, seeds are involved in their formula. On the other hand, 
other studies have shown that leaves are used in proportions ranging 
from 61.79 to 96% (Mensah et al., 2005; Agbogidi, 2010; Dossou et al., 
2012). 

5. Conclusion 

The aim is to identify the recipes used by breeders for improving milk 
production and the components used in galactogenic preparations and 
the recipes presumed to improve milk yield according to traditional 
breeders. A total of 295 recipes involving 119 species of Benin’s flora are 
identified. The availability of recipes varies according to the season and 
the agroecological zone under consideration. Vigna unguiculata and 
Arachis hypogaea account for more than 92% of these galactogenic rec
ipes. The most commonly used route of administration is oral. According 
to the beliefs of recipe practitioners, the time of collection (early 
morning or at sunset) of the plant material used in the preparation of the 
recipe influences its effectiveness. Treatments are generally done in the 
mornings and last no longer than 15 days. In order to obtain a better 
milk yield, incantations are pronounced or Koranic verses are recited at 
all stages of the recipe namely when collecting the plant material to be 
used, when preparing the galactogen and when administering the recipe 
to the animals. The study reveals that some of this knowledge about 
galactogenic recipes is preserved. The acquisition of galactogenic 
knowledge in this context is passed on from father to son, from one 
lineage to another in such a way that the secret never crosses family or 
tribe boundaries. This work helps to fill the information gap on the 
endogenous knowledge of traditional breeders using galactogenic rec
ipes to improve the milk production of animals. However, there are 
many as yet unknown phenomena concerning the use of recipes by 
herders. These include the toxicity and efficacy of the presumed better 
recipes, the action of phytochemicals on galactopoietic cells and specific 
hormones such as prolactin in order to truly assess their impact on milk 
yield, the minimum dose that improves milk production, and the galenic 
form best suited to the socio-economic conditions of traditional stock 
breeders. 
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Aklikokou, K., Dramane, K., Gbeassor, M., 2013. Ethnopharmacological survey on 
antihemorrhagic medicinal plants in South of Benin. Eur. J. Med. Plants 3 (1), 40. 

Koko, I.K.D., Djego, J., Gbenou, J., Hounzangbé-Adoté, S.M., Sinsin, B., 2011. Etude 
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