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ARTICLE INFO ABSTRACT

Research Article A survey was conducted using a pretested, semi-structured
questionnaire in Mutoko district to determine the extent of goat milk
consumption and reasons for the possible low-to-non-consumption of
goat milk. A total of 120 respondents were randomly selected. Fresh
goat milk samples were also collected from Mashona and Matabele goat
breeds and analysed using a Milko-scan FT 6000 (FOSS, HillerOD,
Denmark) to determine nutrient composition. Results from the study
indicated that goat milk is lowly utilized — with only 14% of the
surveyed households consuming goat milk. The respondents cited that
goat milk was lowly utilised because goat milk consumption is
traditionally uncommon in the area (57.70%) and has an undesirable
Indigenous goat strong smell (17.06%). Consuming goat milk was associated with
Milk quality redu_co_ad social s_tatus (10.66%). Respondents that h_ad access to
Undernutrition sufficient cow milk (13.96%) do not consume goat milk. Estimated
mean milk yield per goat per milking, as reported in the study was
310.0£114.02 mL. High levels of education were associated with
increased tendency to consume goat milk (32=246; df=40, p=0.000).
Mashona goat milk had higher lactose (4.36%) and protein (4.77%) but
lower fat content (3.45%) than Matabele goat milk. While goat milk is
pydaruemagaya@gmail.com less popular in the study area, the milk from these indigenous goat
genotypes is characterised by good nutritional value comparable to the
accepted values of good quality milk. The quality of the milk, coupled
with feeding and breed selection interventions to increase yield, has
potential to be a rich nutrient source for small-holder communities
threatened by malnutrition.
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Yerli Keci Siitiiniin Besin Bilesimi ve Kalitesi ile Kirsal Toplumlarin
Protein Beslenmesine Katkisi

MAKALE BiLGIiSi Oz

Arastirma Makalesi Mevcut calismada kec¢i siitii tiketiminin kapsami ve kegi siitii
tilketiminin yetersiz olma nedenlerinin belirlenmesi amaci ile Mutoko
ilcesinde 6nceden test edilmis, yar1 yapilandirilmig 120 katilimcinin yer
aldig1 bir anket kullanilarak bir anket ¢aligmasi yliriitiilmiistiir. Mashona

Gelis: 05.01.2023 ve Matebele keg¢i irklarindan taze kegi siitii 6rnekleri toplanmis ve besin

Kabul: 20.06.2023 bilesimini belirlemek i¢in bir Milko-scan FT 6000 (FOSS, HillerOD,
Danimarka) kullanilarak analiz edilmistir. Aragtirmanin sonuglari, keci
sttii tiiketiminin diisiik oldugunu ortaya koymustur.Ankete katilan
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hanelerin yalnizca %14'tinde kegi siitii tiiketilmektedir. Katilimcilar,

Anahtar Kelimeler bolgede kegci siitii tiiketiminin geleneksel olarak yaygin olmamasi

Yerli kegi (%57,70) ve istenmeyen keskin koku (%17,06) nedeniyle kegi siitiiniin
Siit kalitesi az kullanildigimi belirtmiglerdir. Keci siitii tiiketimi ile sosyal statii
Yetersiz beslenme arasinda bir iliski tespit edilmistir (%10.66). Yeterli inek siitiine

ulasabilenler (%13,96) keci siitii tilketmemektedir. Calismada her

sagimda keci bagina ortalama siit verimi 310.0+114.02 mL olarak

belirlenmistir. Yilksek egitim diizeyi, keci siitii tilketme egilimi ile

pydaruemagaya@gmail.com iligkilendirilmigtir (y2=246; df=40, p=0.000). Mashona kegi siitii,
Matebele kegi siitiinden daha yiiksek laktoz (%4.36) ve protein (%4.77)
ancak daha diisiik yag icerigine (%3.45) sahip olmustur. Kegi siitii,
calisma alaninda daha az popiiler olmakla birlikte, yerli kegi
genotiplerinden elde edilen siit, kaliteli siitiin kabul edilen degerleri ile
kargilagtirilabilir besleme degerine sahiptir. Siitiin kalitesi, verimi
artirmak i¢in besleme ve irk se¢imi miidahaleleri ile birlestigind yetersiz
beslenme tehdidi altindaki kiigiik toprak sahibi topluluklar i¢in zengin
bir besin kaynag1 olma potansiyeline sahiptir.

* Sorumlu Yazar

Introduction

The global goat population is estimated at one billion (FAO, 2018). In Africa, non-
descript indigenous goats represent the majority of the goat population and these are owned by
resource poor farmers in the rural areas ( Ncube et al., 2022). Goats can survive under
environmental conditions that are difficult for other domestic livestock species because of their
better heat and drought tolerance as well as the ability to survive on limited pastures (Serradilla
et al., 2018; Stone et al., 2020; Chebli et al., 2020).

Despite their wide-spread distribution and remarkable merits, goats have often received
little attention from various stakeholders. Most smallholder goat keepers suffer high levels of
protein undernutrition caused by food insecurity. Undernourishment poses one of the most
serious health challenges faced by the world(Sebtiarini et al., 2016). More than 3 billion people
could not afford a balanced diet in the year 2020 while about eight hundred people in the world
faced undernutrition in 2021( FAO, IFAD, UNICEF, WFP, WHO, 2022). Continentally, Africa
has the highest (20.2%) prevalence of undernutrition followed by Asia (9.1%), Latin America
and the Caribbean (8.6%) and North America and Europe having the least levels (<2.5%) (FAO,
IFAD, UNICEF, WFP and WHO, 2022).

In Zimbabwe, approximately 3 million people faced acute food insecurity ( FAO, 2022).
This is becauase most marginalised communities cannot afford nutritious foods due to
budgetary limitations leading to reduced dietary diversity (Macheka, 2018).

With malnutrition and poverty on the rise, alternative sources of animal protein need to
be investigated. The utilization of affordable and available animal protein by the resource poor
may help to alleviate the increasingly escalating cases of food insecurity and undernourishment.
There has been the possibility of using goats as a potential protein source through milk and
chevon. While most communal goat farmers may not afford keeping specialized milk goat
breeds because of cost and management needs, they already own hardier indigenous goat
genotypes which can be a useful source of meat and milk. Goat milk has been referred to as the
most complete nourishing natural and highly compatible food and its nutritional composition is
higher than that of bovine milk, except for lactose (Getaneh et al., 2016). Goat milk has been
recommended as a substitute for patients allergic to cow milk and have gastro-intestinal
disorders (Park, 2017). It has superior digestibility, buffer capacity, alkalinity and therapeutic
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significance (Lad et al., 2017). The protein, fat and ash content of goat milk ranges between 27-
35, 30-40 and 8.0-8.2, respectively (Zervas and Tsiplakou, 2013). The lactose content of goat
milk averages 41g/kg while total solids content ranges between 110 and 135g/kg (Nayil et al.,
2022).

There is, thus, a need to quantify the dietary contribution of goat milk in improving
nutritional standards of smallholder communal area dwellers. In Zimbabwe, it is estimated that
90% of small-holder communities keep two main indigenous goat breeds namely the Small East
African goat also known as the Mashona goat common in the eastern and central areas and the
Matabele (Nguni or Ndebele) goat dominant in southern and western Zimbabwe (Sikhosana
and Senda, 2010). The Matabele is distinctively larger than the Mashona goat (Sikhosana and
Senda, 2010) The Matabele goat genotype has a mature weight that ranges from 35 to 55kg.
The average weight of kids at birth is 2.5kg with a weaning weight range between 12 and 16kg.
The fertility rate is about 86.6% while twinning is 62% (Zimbabwe Agricultural Growth
Programme, 2019a). The Mashona goat breed has a mature weight that ranges between 25 and
35kg. Average birth and weaning weights are 2.4 and 11kg, respectively. Fertility rate is 67.2%
and twinning rate ranges from 14 to 30% (Zimbabwe Agricultural Growth Plan, 2019b).

This study aimed to document farmer perceptions on the dietary contribution of goat
milk with a view to evaluate its potential as a means to bridging the protein malnutrition gap in
such areas. The study would, also, evaluate the nutritional composition of goats indigenous to
Zimbabwe that happen to be ubiquitous in most communal households.

Materials and Methods

Study area
Parts of the study were done in Mutoko, Mazowe (Henderson Research Institute) and

Chivhu Districts and in Harare (Department of Livestock and Veterinary Services). Mutoko
district is located in Mashonaland east province of Zimbabwe. The district is located in natural
region (NR) 2a and is characterized by low to less consistent rainfall ranging between 650 and
850 mm and low, inconsistent rainfall ranging between 450 and 650 mm respectively
(Mugandani et al., 2012).

Henderson Research Institute is located in Mazowe district, Mashonaland central
province of Zimbabwe (Sukume et al., 2015). The district lies in NR 2b. The high altitude areas
closer to Harare generally receive higher and more reliable rainfall ranging from 750-1000 mm
per annum (Mugandani et al., 2012) compared to the lower altitude areas. The Department of
Livestock and Veterinary Services is in Harare, NR 2b with an annual rainfall of 750-1000mm.
Chivhu district, on the other hand, is in Mashonaland east province, in NR 3 which is
characterised by annual rainfall of 500-750 mm, mid-season dry spells and high temperatures
(Mugandani et al., 2012). The areas are characterized by acacia, miombo, Terminalia
Combretaceae as well as Brachystegia species and Julbernadia globiflora trees (Garwe et al.,
2009) hence the goats can feed and browse.

Sampling procedure

Mutoko district was chosen because livestock, particularly goat production is amongst
the predominant activities since the area is mountainous (for browsing). Goats are hardy and
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adaptable to such semi-arid conditions that are prevalent in Mutoko. Goat milk is the subject of
concern because it is underutilized and had received little attention from researchers.

Convenience sampling technique was used to select wards on the basis of close
proximity to a road network since there are poor road networks in some areas and making the
areas inaccessible by public road transport. Additionally, potential consumers of goat milk were
the target informants for this study. To determine the sample size for the study, the formula
below was used:

N = (Z*pq)/e? (Kothari, 2004), 1
Where:
N = the desired sample size,
Z = the standard variant at 95% confidence level,
P = 0.5, the proportion in the target population
e=10%
at 95% confidence interval, z = 1.96 and g = 1-p therefore = 0.5
n = (1.962x0.5x0.5)/0.012

n=96.04 ~96 and add 10% of the population gives 116 respondents. A total of 120 respondents
were interviewed.

Two wards in Mutoko district were selected. From each ward, six villages and from
each village ten households were selected. A total of 120 respondents were interviewed.
Sampling frames for the wards, villages and households were obtained from the Chief and
Mutoko Rural District AGRITEX head officer, Headmen and Village heads, respectively.

Data collection

Data were collected in two stages, firstly a survey on farmer perceptions on goat milk
consumption and its contribution to the protein nutrition of the smallholder farming community
was conducted. The second stage involved subjecting milk samples to Milko-scan analysis to
determine their nutrient composition.

The survey was conducted using a semi-structured, pre-tested questionnaire as the main
data collection tool. The questionnaire was used to collect information on demographic details,
socio-economic household details, general livestock production, goat production and farmer’s
perceptions on goat milk consumption. Respondents were informed of the objectives of the
study and the researcher requested for informed consent such that only volunteers participated
in the study. Key informants - councillors, village heads and the extension workers - were
interviewed in a pilot study to improve the quality and reliability of the data obtained in the
main study.

In the second stage, milk samples were collected from commercial flocks in Chivhu and
Mazowe districts, Zimbabwe. Goats kept by rural communities produced low amounts of milk
which could not meet the least amounts required for nutrient profiling hence milk from
commercial flocks was used for nutrient analysis. Milk samples from twenty-five goats were
collected into vials which were packed in a cooler box filled with ice to keep the milk samples
cool and fresh. The milk samples were transported to the Dairy Services Department at the
Central Veterinary Laboratories, Harare, Zimbabwe for the analyses of total solids, protein,
lactose, ash and fat content using a Milko-scan FT 6000 (FOSS, HillerOD, Denmark). The
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machine automatically measures the nutritional composition of milk samples that have a
temperature range from 5 to 35°C.
Statistical analyses

Data were analysed by using IBM SPSS ver. 25 (SPSS Inc, 2017). Analysis entailed
estimating descriptive statistics and standard measures of dispersion. Chi-square tests were
performed on categorical data to check for possible associations among variables. Significance
was considered at the 5% level of significance. Graphical representations were done using
Sigma Plot ver. 10 (Systat Software Inc, 2006).

Results

Survey results
Demographics and socio-economic details
One hundred and twenty respondents were interviewed and approximately 57% were

males. The minimun mean and maximum age of respondents were 20 and 96 years respectively.
The majority (62%) of respondents attended secondary school, followed by primary school
(34%) with the least group composed of respondents who never attended school and those who
attended tertiary education (2%). At least each one active economically active member was
reported by the respondents. All respondents stated that their livelihoods were based on either
crop or livestock production.

Goat production

Most (72.6%) of the respondents own at least one goat with 66.4% of these goat owners
raising their goats under the small-holder herding/shepherding production system while 33.7%
tethered them. The Small East African, commonly known as the Mashona goat, was the
common ecotype kept in the area. The mean flock size was 6.93 goats per household. The results
of the study indicated that the goat herds consisted of more female (5.10%) goats compared to
the bucks (1.82%). The flocks had fewer pregnant (1.85%) and lactating goats (0.87%). The
mean number of parities was 2.08%.

Approximately 52% of the goat owners were females. The goats were mainly kept for
manure (67%) and meat (64%). Other uses of goats were skins/hides (13%), milk (8%) and
ritual purposes (6%). Most (30.5%) of the respondents used neither veterinary nor traditional
health management, 24.2% used veterinary health services only, 19.4% used a combination of
traditional and veterinary medicines while a small proportion applied traditional medicines only
(such as chin’ai/soot, zvibweravana, aloe vera/ Aloe barbadensis and ground mutiti/ Erythrina
abyssinica tree bark). The most common factor constraining goat production in Mutoko district
was shortage of feed resources (25.3%).

Goat milk

Only 10% of the surveyed goat owners milked their goats. Most (57.7%) of the
respondents cited that goat milking and goat milk consumption is an uncommon practice and is
the reason why they don’t milk the goats and why they also do not consume goat milk. The
other reasons for not milking and not consuming goat milk are shown in ‘Table 1.
Approximately 14% of the respondents consume goat milk whereby non-goat owners who
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prefer goat to cow milk reported that they obtained the milk from friends or relatives. Goat milk
is used fresh in tea (9.8%) or fermented and consumed as relish (4.2%). Chi-square test results
(d.f=28, p< 0.01) indicated a strong relationship between the highest level of education and
consumption of goat milk.

Table 1. Reasons cited by communal dwellers in Mutoko district for not milking and consuming
goat milk (n=120)
Table 1. Mutoko ilgesi sakinlerinin ke¢i siitii sagmama ve tiiketmeme nedenleri (n=120)

Reason for not milking Frequency  Reason for non-consumption  Frequency
goats (%) of goat milk (%0)
Uncommon practice 51.4 Uncommon practice S7.7

Low vyield 13.0 Strong/ unpleasant smell 17.1

Have sufficient cow milk 6.7 Allergic 1.6
Embarrassing practice 8.2 Embarrassing practice 10.6

Small udder 10.7 Have sufficient cow milk 13.0

The estimated minimum, mean and maximum milk yield for the Mashona goat
genotypes as reported by the respondents in the current study were 200.0+114.02, 310.0+114.02
and 500.0+114.02 mL of milk, respectively. There was irregularity in milking frequency with
some of the respondents (4.1%) milking twice a week.

Eighty six percent of the respondents preferred cow to goat milk mostly because it is
the milk type they are familiar with. The elder people who preferred goat milk cited its
creaminess, especially in tea, as one of its most notable positive attributes. There was a
significant association between age of respondent and milk type preference (d.f=47, p=0.001).
The younger respondents preferred cow milk to goat milk. Some respondents showed
awareness on the nutritional and medicinal attributes of goat milk ‘Table 2°. Interestingly, one
of the respondents stated that young orphaned children got first priority to goat milk and added
that goat milk improved the health status and bone development in young children. Baobab
flavoured milk juice (made by fermenting a mixture of raw goat milk and baobab fruit pulp
with or without sugar) and sour milk (instantly soured by adding matunduru (Garcinia
buchananii) fruit juice to fresh milk) were the only two products reported in the study.

Table 2. Opinions of the respondents on the medicinal properties of goat's milk (n=120)
Table 2. Ankete katilan kisilerin kegi siitiiniin tibbi ozellikleri hakkindaki goriigleri (n=120)

Medical condition cured Frequency (%o)
Sores on the throat 3.2
Kwashiokor 24
Poor bone development 1.6
Eyesight problem 0.8
Coughs 0.8
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Nutritional evaluation

Nutritional evaluation results showed that Matabele goat milk had a higher fat and lower
protein and lactose content than Mashona goat milk under similar rearing conditions ‘Figure 2°.
Chi-square tests were performed to check for possible associations between fat, protein and
lactose content and place of milk, stage of lactation and the age of doe. The results indicated
that there is an association between the nutritional composition milk fat, protein and lactose
content and stage of lactation (d.f=16, p<0.01).
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Figure 1. Nutritional composition of milk from Mashona and Matabele goats (n=25)

Sekil 1. Mashona ve Matabele Mashona ve Matabele kecilerinden elde edilen siitiin besin
bilesimi (n=25)

Discussion

The mean age of respondents observed in this study is consistent with previous similar
work (Mhlanga et al., 2018). These researchers reported an average age of 52.4+16.20 years.
The reason for the goat ownership patterns observed is that goats are easy to handle and manage
hence women and children provide the family labour required for flock management (Gizaw,
2010).

The Mashona goat was the most common breed in the area and this concurs with the

report by Sikhosana and Senda (2010) who noted that Mashona goats are common in the eastern
areas of Zimbabwe. The finding on shortage of feed resources being a common factor limiting
goat productivity is contrary to previous observations. Mhlanga et al. (2018) and Musara et al.
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(2013), reported poor health management and lack of organised marketing systems, as the
major factors constraining goat production. The herding/ shepherding system, where goats
commonly grazed along with cattle, improves the quality of pastures as goats have a higher
capacity to valorize low quality forage. They are well adapted to grazing on rangelands and
when correctly managed, can protect and enhance forage biodiversity (FAO, 2014).

The fact that level of formal education attained was influenced the consumption of goat
milk is logical in that an increase in the level of formal education increases the knowledge and
awareness of consumers concerning the features of a product (Kotler and Armstrong, 2010).
Awareness on important positive attributes such as medicinal or superior nutritive value of goat
milk are, therefore, likely to be considered by the more enlightened individuals. This is
consistent with Icoutchika et al. (2022) who noted that an increase in the level of formal
education increases the willingness of consumers to purchasegoat milk. On the contrary,
Shaharudin et al. (2010) reported that the choice of food is mainly influenced by health
consciousness. Consumers’ level of education negatively affects consumer behaviour toward
goat milk (Utami, 2014) implying that as the level of education increases, the desire to consume
goat milk would decrease.

In agreement to earlier observations, being unused to goat milk consumption, strong
smell and unavailability of goat milk were the major reasons for non-consumption of goat milk.
(FAO, 2017)). This can be attributed to the presence of odor-active (Buettner and Siefarth,
2014) and volatile compounds such as terpenes, hexanol, (E)-2-hexenal and 2-pentanone which
imparts rancid and strong fatty odor in raw goat milk (Queiroga et al., 2019). The off-flavour/
unfamiliar taste of goat milk is also influenced by feeds or fodders or silages, weeds, forages,
chemicals, building materials, colostrum, estrus, mastitic milk, filthy utensils and strainer,
unclean milking equipment and slow cooling (Muhammad et al., 2017). Weeds contain
odoriferous benzylthiocianate which cause bad odor in milk and these can be prevented in milk
if the weeds are not fed to the lactating goat 5h before milking (Muhammad et al., 2017). In
addition, goats survive exclusively on browsing native vegetation. Native vegetation
containaromatic compounds such as terpenes which are absorbed from the digestive tract into
the blood and udder consequently into the milk (Sant’Ana et al., 2019) resulting in the strong
smell. The strong smell can be attributed to the smell of the buck in combination with poor
ventilation in milking areas, poor milking procedures (Haenlein, 2004). Mismanagement during
cooling of the milk can also cause the eggy flavor of milk (Carter et al., 2022). The "goaty'
flavour is preventable through good management, milking healthy lactating does, clean milking
procedures and proper ventilation of the milking parlour (Park, 2010).

The milk yield in this study is lower than that of Etawah crossbred, Sapera and Saperong
goats in Yogyakarta, Indonesia, which are 1 340.00£76.38, 1 674.00+£122.77 and 1
750.70+£73.83 mL/head/day, respectively. The yield was, also, lower than the 1 500.00 mL/day
reported for Saanen goats (Suranindyah et al., 2018). The average milk yield of specialised goat
breeds is 1.45+0.27, 0.75+0.14 and 0.56+0.12 for Saanen, British Alpine and Toggernburg
breeds, respectively (Norris et al., 2011). Besides the obvious breed effect, milk yield is
influenced by various other factors including feeding, health status, hormones, number of
parities, stage of lactation, litter size, season of kidding and age of does at parturition (Ketto et
al., 2014).
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Another possible reason for the low yield is the infrequent milking observed in this
study. Goats milked more frequently throughout lactation show increased milk yield (Salama
et al.,, 2003) and subsequently increasing milking frequency to 4 times for a short time
translating to increased lactation yield (Vijayakumar et al., 2017). Increased milking frequency
increases cellular activity and mammary growth and results in increased milk yield from udder
quarters (Bogucki, 2018). Frequent milk removal from the udder increases , increase mammary
cell proliferation and activity,increase stimulation of the mammary gland, which increases
blood flow,oxygen tension and nutrient availability and hence increasing milk yield (Wall and
McFadden, 2012).

Cow milk was preferred more because respondents were more familiar with it. The
results are in agreement with literature reports (Mpofu, 2010; Guney and Ocak, 2013). The
choice to accept/ reject a food is influenced by external environments such as the culture, social
class, reference groups and families, globalisation, competition, economic as well as political
and technological factors (Kotler and Armstrong, 2010). In the current study, goat milk was
perceived to symbolize food for people from very low social/ income background and this
negatively affected its consumption. Cultural and social beliefs were previously highlighted as
the main factors that reduce the consumption of goat milk (Idamokoro et al., 2019; Icoutchika
et al., 2022). In many African cultures, cattle are used as a symbol of wealth while goats are
stereotyped the ‘poor man’s cattle and milking goats is regarded as an expression of poverty
and shame (Tefera et al., 2004).

The finding that there is an association between age of respondent and milk type

preference is consistent with the results of Mpofu (2010) who highlighted that adults mostly
consumed goat milk. In contrast, children were the most common consumers of goat milk in
Japan (Guney and Ocak, 2013). The results of the current can be attributed to health
consciousness of the elder people (Lin and Kuo, 2019). Older people have compromised health
issues caused by physiological natural changes that occur in the body with time and goat milk
can bridge the consequences caused by aging and also meet their nutritional and medicinal
requirements (Jerop et al., 2013). Results of this study also concur with the results of work by
Thohari et al. (2012). Consumers preferred goat milk and its product (kefir) as they regard this
product as being a functional food further indicating the role of health consciousness towards
goat milk consumption. The number of young children in a family significantly affected the
choice of food (Feng et al., 2009) for the household. There is a positive significant relationship
between payment of a premium for goat milk and the number of children in a household who
are below the age of 18 years (Jerop, 2012).
A very small proportion of the respondents in the current study were not aware of the medicinal
attributes and nutritional attributes of goat milk. This is in agreement to previous observation
(Guney and Ocak, 2015; Idamokoro et., 2019) who observed that most rural farmers were not
aware of the nutritional attributes of goat milk. In Nigeria, rural farmers identified the
nutritional benefits of goat milk hence most of them consumed goat milk and its products
(Adewumi et al., 2015).

With regards to milk quality, fat, protein, lactose, dry matter non-fat (DMNF) and
density are common measures of this attribute. The values for milk constituents obtained in the
current study are comparable to the range of accepted values published earlier (YYangilar, 2013;
Claeys et al., 2014). Milk composition in the current study differed between breeds. The
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individual differences are attributed to genetic factors (inherited potential) which cause
variations between individual animals within and between breeds (Idowu and Adewumi, 2017).
Generally, indigenous goat breeds produce much richer milk in terms of percentage nutrient
composition but lower yields than their exotic counterparts (Park and Haenlein, 2010). Low
milk yield in tropical goat breeds is due to their inherent low genetic potential among other
factors like stress resulting from harsh weather and diseases.

Matabele and Mashona goat milk fat content was superior to 3.80 and 3.79% reported
by Park (2010) and Arora et al. (2013), respectively. Lower fat contents - 3.27% in Baladi dairy
goats milk (El-Tarabay et al., 2018); 3.98% for Nguni, 2.91% for Boer and 4.08 for non-descript
goat breeds have been reported (Idamokoro et al., 2017). Fat content in the current study is
comparable to 5.62 by Elena et al. (2003). Lower fat content can be attributed to fat depression.
Fat depression is common in rumens fed on grain-rich diets which enhance the production of
the trans-10 fatty acid isomers by ruminal micro-organisms compared to the majority of goats
in the current which exclusively feed on natural pastures and browsing.

Mashona goat milk had a higher protein content compared to 2.4% reported by Mpofu
(2010), 3. 60% for Baladi goats (El-Tarabany et al., 2018), 3.54, 3.59 and 3.39% in Nguni, Boer
and non-descript goat breeds (Ildamokoro et al., 2017). Matabele goat milk had lower protein
content than) 4.93% for Red Sokoto (Otaru et al., 2011) and 4.05% for Somali goats (Mestawet
etal., 2012). The higher protein content from previous studies can be attributed to a combination
of factors such as age and other rearing conditions). An increase in energy content of the diet
for goats tends to increase nitrogen content of the milk by 0.1-0.2% units (Salah, 2015) and
consequently increase the protein content. Water deprivation also reduces milk yield
concentrating protein yield. These local adaptable indigenous breeds that tolerate periods of
water deprivation tend to produce milk higher protein content.

The milk dry matter non-fat (DMNF) content in the current study was much lower than
11.4% (Alawa and Oji 2008) as well as 11.79 and 13.42% in the wet and dry season,
respectively (Midau et al., 2012). This is not surprising since the fat content of milk in the
current was high and thus tends to have an inverse relationship with the SNF. Both Mashona
and Matabele goat breeds produced milk with lower SNF compared to 10.27 (Otaru et al.,
2011), 9.62, 9.48 and 9.23% (ldamokoro et al., 2017) for Red Sokoto, Nguni, Boer and non-
descript goat breeds, respectively. The lower SNF content obtained in this study could be a
consequence of nutrition. Feeding extra energy to high lactating animals increased SNF by
0.2% units. Dry matter non-fat (DMNF) decrease with an increase in milk yield (Harris and
Bachman, 2003).

Matabele goat milk lactose content was comparable to 4.70% reported by Kittivachra et
al. (2007), 4.10% by Park (2010) and 4.55% observed by Arora et al. (2013). The Matabele
goats used in this study were in milk for about two days and the milk still had remnants of
colostrum. The higher lactose content observed for Mashona goat milk in comparison to the
4.10% reported earlier (Park, 2010) can be attributed to age and increase in number of parities
as well as the stage of lactation (Nagy et al., 2017). The metabolic activity, secretory capacity,
nutrient intake which are useful in milk synthesis increase with increasing animal age
(Carnicela et al., 2008).

Both Mashona and Matabele goats produced milk with high total solids content
compared to 12.2% reported by Park (2010). This is because Park (2010) reported the total
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solids content of specialised dairy goats which are typical high yielders compared to non-
specialised Mashona and Matabele goat genotypes which are low milk-yielders. A high milk
yield implies a low total solids content due to the negative correlation between the two,
however, the magnitude of this relationship varies with breed and number of lactations (Keskin
et al., 2004).

Conclusion

Goat milk consumption in the study area was very low mainly due to the negative
perception and unpleasant taste associated with goat milk. The milk was less preferred to cow
milk mostly because the respondents are more familiar with cow milk. The indigenous goat
breeds studied produce milk of high nutritional value which is comparable to milk from
specialised dairy goats, albeit in low volumes, and could be a rich nutrient source for small-
holder communities.

Acknowledgements

We want to express our sincere gratitude to the team at Henderson Research Station,
Livestock section in particular for their cooperation and assistance during the collection of milk
samples. To Mr Waniwa and the Dairy Services staff, thank you all for your profound kindness
and the assistance you offered during the analyses of milk samples. We also want to thank
Mutoko District Agriculture extension (Agritex) staff , the Chief, ward councillors and village
heads for their assistance and participation during the survey. Above all, we thank the Lord
Almighty for making the study a success. To God be the glory now and forever.

References

Adewumi, O. O., Adebowale-LAWAL, O. A., Adegbemile, D. A., 2015. Asssessment of farm
families acceptibility of small ruminants’s milk for consumption in selected rural
communities in Ogun state, Nigeria. Livestock Research for Rural Development. 7: 135-
141. https://doi.org/10.5897/JAERD2014.0634.A.

Alawa, J. P., Oji, U. I, 2008. Effect of pendulous udder enlargement on vyield and
proximatecomposition of milk from Red Sokoto goats. Journal of Animal and
Veterinary Advances. 7: 870-872.

Arora, R., Bhojak, N., Joshi, R., 2013. Comparative Aspects of Goat and Cow Milk.
International Journal of Engineering Sciences and Innovation. 2(1), 7-10

Bogucki, M., 2018. Effect of lactation stage and milking frequency on milk yield from udder
quarters of cows. South African Journal of Animal Science. 48(4).
http://dx.doi.org/10.4314/sajas.v48i4.5

Buettner, A., Siefarth, C., 2014. The aroma of goat milk:Seasonal effects and changes through
heat treatment. Journal of Agricultural and Food Chemistry. 62(49): 11805-
11817.https://doi.org/10.1021/jf5040724

Carnicela, D., Dario, M., Consuelo, M., Ayres, C., Laudadio, V., 2008. The Effect of Diet,
Parity, Year, and Number of Kids on Milk Yield and Milk Composition in Maltese Goat.
Small Ruminant Research. 77: 71-74.

Carter, B. G., Jo, Y., Cadwallader, D .C., Drake, M., 2022. The effect of flash vacuum colling
on the flavor of ultrapasteurized milk. JDS Communication. 3: 169-173.
https://doi.org/10.3168/jds.2022-0215

24

Cilt/Volume: 6, Say1/Issue: 1 2023



Magaya, Mutibvu, Mbiriri

Chebli, Y., Otmani, S., Chentouf, M., Hornick, J. L., Bindele, J., Cabaraux, J. F., 2020.
Foraging behaviuor of goats browsing in Southern Mediterranean forest rangeland.
Animals. 10: 196. https://doi.org.10.3390/ani10020196

Claeys, W.L., Verraes, C., Cardoen, S., De Block, J., Huyghebaert, A., Raes, K., Dewettinck,
K., Herman, L., 2014. Consumption of raw or heated milk from different species: An
evaluation of the nutritional and potential health benefits. Journal of Food Control. 42:
188-201. http://doi.org/10.1016/j.foodcont.2014.01.045.

Egbowon, B. F., 2004. Comparative evaluation of milk secretion rate and milk composition in
West African Dwarf and Red Sokoto goats. M.Sc. Thesis, University of Agriculture,
Nigeria.

Elena, A., Gerardo, C., Xavier, S., Maristela, R., Ahmed, S., Ramon, C., 2003. Determination
of Fat, Protein, Casein, Total Solids, and Somatic Cell Count in Goat's Milk by Near-
Infrared Reflectance Spectroscopy. Journal of AOAC International. 86: 746-52.

El-Tarabany, M.S., El-Tarabany, A. A., Roushdy, E. M., 2018. Impact of lactation stage on
milk composition and blood biochemical and haematological parameters of dairy Baladi
goats, Saudi. Journal of Biological Sciences. 25(8): 1632-1638.
http://doi.org/10.1016/j.sjbs.2016.08.003.

FAO., 2014. Sustainable goat breeding and goat farming in central and eastern European
countries. In: Kukovics, S. (Eds). Hungarian Sheep and Goat Dairying Public Utility
Association, Herceghalom, Hungary

FAO., 2017. Available online at http://www.fao.org/wairdocs/ilri/x5520b/x5520b0c.html. Last
accessed 10 February 20109.

FAO., 2018. FAOSTAT. Live animals- production of goats by country.
http://www.fao.org.faostat/en/?#compare. Last accessed 23 April 2023.

FAO., 2022. GIEWS-Country brief on Zimbabwe. https://www.fao.org/3/am589e.pdf. Last
accessed 25 April 2023.

FAO., IFAD., UNICEF., WFP., WHO., 2022. The State of Food Security and Nutrition in the
World 2022. Repurposing food and agricultural policies to make healthy diets more
affordable. https://doi.org.10.4060/cc0639en. Last accessed 23 April 2023

Feng, Z., James, E.E., Huang, C.L., Jack, E.H., 2009. Organic price premiums paid for fresh
tomatoes and apples by U.S households: Evidence from Nielse Homes. Journal of Food
Distribution Research. 40: 1-10.

Garwe, D., Chawira, A., Kusena, K., 2009. Country report on the state of plant genetic resources
for food and agriculture in Zimbabwe.https://www.fao.org/pgrfa-gpa-
archive/zwe/Zimbabwe?2.pdf. Last accesses 26 April 2023.

Getaneh, G., Mebrat, A., Wubie, A., Kendie, H., 2016 . Review on Goat Milk Composition and
its Nutritive Value. Journal of Nutrition and Health Sciences. 3(4): 401. http://doi:
10.15744/2393-9060.3.401

Gizaw, S., Tegegne, A., Gebremedhin, B., Hoekstra, D., 2010. Sheep and goat production and
marketing systems in Ethiopia: Characteristics and strategies for improvement.
https://orcid.org/0000-0002-3168-2783. Last accessed 19 January 2018.

Guney, I., Ocak, S., 2013. Consumer preference for goat milk in Turkey. Global Advanced
Research Journal of Agricultural Science. 2(7): 181-188.

Haenlein, G. F. W., 2004. Goat milk in human nutrition. Small Ruminant Research. 51(2): 155-
163, https://doi.org/10.1016/j.smallrumres.2003.08.010

Harris, B., Bachman, K.C., 2003. Nutritional and Management Factors Affecting Solids-Not-

Fat, Acidity and Freezing Point of Milk.
https://ufdcimages.uflib.ufl.edu/ir/00/00/47/70/00001/ds15600.pdf. Last accessed 4
February 2019

25

Hayvan Bilimi ve Uriinleri Dergisi / Journal of Animal Science and Products (JASP)


http://www.fao.org.faostat/en/#compare
https://www.fao.org/3/am589e.pdf
https://doi.org.10.4060/cc0639en
https://orcid.org/0000-0002-3168-2783
https://doi.org/10.1016/j.smallrumres.2003.08.010

Nutritional Parameters of Goat Milk and Its Consumption in Rural Communities 6 (1): 14-29, 2023

Icoutchika, K. M., Ahozonlin, M. C., Mitchikpe, C. E. S., Bouraima, O., Aboh, A. B., Dossa,
L. H., 2022. Socio-economic determinants of goat milk consumption by rural
households in the Niger Valley of Benin and implications for the development of a
smallholder dairy goat program. Frontiers in Sustainable Food Systems, 6.
https://doi.org/10.3399/fsufs.2022.901293.

Idamokoro, E.M., Muchenje, V., Masika, P. J., 2017. Yield and Milk Composition at Different
Stages of Lactation from a Small Herd of Nguni, Boer, and Non-Descript Goats Raised
in an Extensive Production System. Sustainability. 9(1000).
http://doi:10.3390/su9061000.

Idamokoro, E. M., Gunya, B., Aliber, M., 2019. Farmers’ perception and willingness to
consume goat milk and goat milk products: A case study of the central Eastern Cape,
South Africa. Pastoralism Research Policy and Practice. 9(11).doi:10. 1186/s13570-
010139-7.

Idowu, S.T., Adewumi, O.0., 2017. Genetic and Non-Genetic Factors Affecting Yield and Milk
Composition in Goats. Journal of Advanced Dairy Research. 5: 175.http:// doi:
10.4172/2329-888X.1000175

Jerop, R., 2012. Consumer willingness to pay for dairy goat milk in Siaya county, Kenya. MSc
Thesis, Egerton Univesity, Kenya.

Jerop, R., Kosgey, I. S., Owour, G. O., Chelanga, P. K., 2013. Consumer willingness to pay for
dairy goat milk in Siaya county, Kenya. Journal of Livestock Research for Rural
development. 25(7).

Keskin, M., Avsar, Y. K., Bicer, O., Guler, M.B., 2004. A comparative study on the milk yield
and milk composition of two different goat genotypes under the climate of the Eastern
Mediterranean. Turkish Journal of Veterinary and Animal Science. 28: 531-536.

Ketto, I. A., Massawe, |., Kifaro, G. C., 2014. Effects of supplementation, birth type, age and
stage of lactation on milk yield and composition of Norwegian x Small East African
goats in Morogoro, Tanzania. Livestock Research for Rural Development. 26(12).

Kittivachra, R., Sanguandeekul, R., Rungpetch, S., Phongphanphanee, P., 2007. Factors
affecting lactose quantity in raw milk. Songklanakarin Journal of Science and
Technology. 29(4).

Kothari, D.R., 2004. Research Methodology: Methods and techniques. New Age international
Publishers, India.

Kotler, P., Armstrong, G. A., 2010. Principles of marketing, Pearson Custom Business
Resources Series. The Prentice Hall international, USA.

Lad, S. S., Aparnathi, K. D., Mehta, B., Velpula, S., 2017. Goat Milk in Human Nutrition and
Health. International Journal of Current Microbiology and Applied Sciences. 6(5):
1781-1792. https://doi.org/10.20546/ijcmas.2017.605.194

Lin, H., Kuo, S., 2019. How does health consciousness influence attitudes of elderly people
towards traceable agricultural products? Perspectives of the technology acceptance
model. Ageing & Society. 40(8): 1808 - 1821 https://doi.org/10.1017/
S0144686X19000308

Macheka, T., 2018. What the World Food Programme is doing in Zimbabwe. Available online
at https://www1.wfp.org/countries/zimbabwe. Accessed 29 April 20109.

Mestawet, T.A. Girma, A., Adney, T., Devold, T.G., Narvhus, J.A., Vegarud, G.E., 2012. Milk
production, composition and variation at different lactation stages of four goat breeds in
Ethiopia. Small Ruminant Research. 105 (1-3): 176-181.
http://doi.org/10.1016/j.smallrumres.2011.11.014.

Mhlanga, T.T., Mutibvu, T., Mbiriri, D.T., 2018. Goat flock productivity under smallholder
farmer management in Zimbabwe. Small Ruminant Research. 164: 105-109.
http://d0i:10.1016/ j. smallruminres .2018.05.010I

26

Cilt/Volume: 6, Say1/Issue: 1 2023


http://doi:10.3390/su9061000
https://www.researchgate.net/journal/0125-3395_Songklanakarin_Journal_of_Science_and_Technology
https://www.researchgate.net/journal/0125-3395_Songklanakarin_Journal_of_Science_and_Technology
https://doi.org/10.1017/%20S0144686X19000308
https://doi.org/10.1017/%20S0144686X19000308
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1016%2Fj.smallrumres.2018.05.010

Magaya, Mutibvu, Mbiriri

Mpofu, S., 2010. Patterns, determinants and consumer attitudes towards goat milk consumption
in rural communities in Zimbabwe. MSc Thesis, University of Zimbabwe, Zimbabwe.

Mugandani, R., Wuta, M., Makarau, A., Chipindu, B., 2012. Re-classification of agro-
ecological regions of Zimbabwe in conformity with climate variability and change.
African Crop Science Journal. 20(2): 361-369.

Musara, J. P., Chimvuramahwe, J., Muyati, V., Chivheya, R., Mwadzingeni, L., 2013. Why not
commercial goat production? Exploring rural communities' preference for livestock
enterprises. Case of Matsai communal area, Zimbabwe. E3 Journal of Agricultural
Research and Development. 3(3): 26-34.

Nagy, P., Fabri, Z. N., Varga, L., Reiczigel, J., Juhasz, J., 2017. Effect of genetic and non-
genetic factors on chemical compositionof individual milk samples from dromedary
camels (Camelus dromerarius) under intesnive management. Journal of Dairy Science.
100: 8680-8693

Nayik, G. A., Jagdale, Y. D., Gaikwad, S. A., Devkatte, A, N., Dar, A. H., Ansari, M. J., 2022,
Nutritional profile, processing and potential products: A comparative review of goat
milk. Dairy. 3: 622-647. https://doi.org/10.3390/dairy3030044.

Ncube, K. T., Dzomba, E.F., Hadebe, K., Soma, P., Frylinck, L., Muchadeyi , F.C., 2022,
Carcass quality profiles and associated genomic regions of South African goat
populations investigated using goat SNP50K Genotypes. Animals. 12: 364,
https://doi.org/10.3390/ani12030364

Norris, D., Ngambi, J., Benyi, W. K., Mbajiorgu, C. A., 2011. Milk production of three exotic
dairy goat genotypes in Limpopo province. South Africa. Asian Journal of Animal and
Veterinary Advances. 6; 274-281

Otaru, S.M., Adamu, A.M., Ehoche O.W., Makun, H.J., 2011. Effects of varying the level of
palm oil on feed intake, milk yield and composition and postpartum weight changes of
Red Sokoto goats. Small Ruminant Research. 96(1): 25-35.
http://doi.org/10.1016/j.smallrumres.2010.11.004.

Park, Y.W., 2010. Goat Milk: Composition, Characteristics. In: Pond, G. & Bell, N. (eds).
Encyclopedia of Animal Science. CRC Press, Boca Raton, Florida.

Park, W.W., 2017. Goat Milk-Chemistry and nutritiom. In: handbook of milk of non-bovine
mammals. John Wiley and sons Publishers. Hoboken, USA

Park, Y.W., Guo, M. R., 2006. Goat Milk Products: Processing Technology, Types and
Consumption Trends. In: Park, Y.W. & Haenlein, G.F.W. (eds). Handbook of Milk of
Non-Bovine Mammals. Blackwell Publishers. Ames, lowa and Oxford, UK.

Park, Y.W., Haenlein G.F.W. 2010. Milk production. In: Goat Science and Production. S.
Solaiman, (eds). Wiley-Blackwell Publishers, New York

Queiroga, R. C. R. E., Neta, M. T. S. L., Sandes, R. D. D., Narain, N., Galvao, M. S., Madruga,
M. S., Costa, R. G., 2019. An insight in key volatile compounds in goat milk based on
their odor active values. Journal of Food Science and Nutrion Research. 2(1): 49-60.
doi. 10.26502/jfsnr.2642.1100008

Muhammad, G., Rashid, I., Firyal, S., Saqib, M., 2017. Trouble shooting off-flavor (bad odor)
and bad taste in milk: A review article. Buffalo Bulletin. 36(1).

Salah, N., 2015. Nutrition of goats, sheep and cattle in tropical and warm conditions
“Evaluation of energy and protein requirements and animal responses to diet. Evaluation
of INRA system to predict nutritive value of forage resources”. Thesis, French National
Institute for Agriculture, Food, and Environment (INRAE), Paris, France.

Salama, A., Such, X., Caja, G., Rovai, M., R., Casals, Albanell, E., Marin, M.P., Marti, A.,
2003. Effects of Once Versus Twice Daily Milking Throughout Lactation on Milk
Yield and Milk Composition in Dairy Goats. Journal of Dairy Science. 86: 1673-80.
http://doi:10.3168/jds. s0022-0302 (03)73753-9.

27

Hayvan Bilimi ve Uriinleri Dergisi / Journal of Animal Science and Products (JASP)


https://doi.org/10.1016/j.smallrumres.2010.11.004
http://doi:10.3168/jds

Nutritional Parameters of Goat Milk and Its Consumption in Rural Communities 6 (1): 14-29, 2023

Sant’ Ana, A. M. S., Bessa, R. J. B., Alves, S.P., Medeiros, A. N., Costa, R. G., Sousa, Y. R.
F., Bezerril, F. F., Basta, A. S. M., Madruga, M. S., Queiroga, R. C. R. E., 2019. Fatty
avid, folatile and sensory profiles of milk and cheese from goats raise on native semi-
arid pasture or in confinement. International Dairy Journal. 91: 147-154.
https://doi.org/10.1016/j.idairyj.2018.09.008

Sebtiarini, E., E. Dewi, R., Dewanti, L., 2016. Goat Milk Utilization as Complementary Feeding
of Children after Six Month to Reduce Undernourished Rate in Indonesia. Nursing
Health. 4(2): 24-28. http://doi: 10.13189/nh.2016.040202

Serradilla, J. M., Carabano, M. J., Ramon, M., Molina, A., Diaz, C., Menendez-Buxadera, A.,
2018. A characterization of goats’ responses to heat stress: Tools to improve heat
tolerance. Goat Science. 15: 329-347.

Shaharudin M. R., Pani, J. J., Mansor, S. W., Elias, S. J., 2010. Factors Affecting Purchase
Intention of Organic Food in Malaysia’s Kedah State. Cross-cultural communication.
6(9): 105-116. http://doi.org/ 10.3968/j.ccc.1923670020100602.013

Sikhosana, J.N., Senda, T.S., 2010. Goat farming as a business: A farmer’s manual to successful
goat production and marketing. https:// snv.org/
cms/sites/default/files/explore/download/goat_farming_as_a business_-
_a_farmers_manual.pdf. Last accessed on 5 April 2019

Stone, T. F., Frncis, C. A., Eik, L. O., 2020. A survey of goat-dairy keeping in Zanzibar. African
Journal of Agriculture, Nutritiona and Development. 20(4): 16220-16235.
http://doi.org.10.18697/ajfand.92.18665.

Sukume, C., Mavedzenge, B., Murimbarima, F., Scoones, I., 2015. Space, markets and
employment in agricultural development: Zimabwe Country reportResearch Report 46.
PLAAS, University of the Western Cape, South Africa.

Suranindyah, Y. Y., Khairy, D. H. A, Firdaus, N., Rochijan., 2018. Milk production and
composition of Etawah crossbred, Sapera and Saperong dairy goats in Yogyakarta,
Indonesia. International Journal of Dairy  Science. 13: 1-6.
http://doi:10.3923/ijds.2018.1.6

Tefera, A.N., Mekala, D.G., Mnisi, P.E., Mukisira, C., Muthui, M., Murungweni, C.,
Sebtiloane, 0., 2004. Goat production and livelihood systems in Sekhukhune district

of the Limpopo province, South Africa. Opportunities for commercialisation
goats and their by-products. http://search. ebscohost. com/
login.aspx?direct=true&db=lah&AN= 20043182451 &site=ehost-live. Last

accessed 25 April 2019

Thohari, 1., Purnomo, H., Radiati, L. E., Fanani, Z., 2012. A developmental strategy for
consumer buying: Choices of goat milk kefir in East Java. Livestock Research Rural
Development. 24(3). http:// www. Irrd. org/ Irrd24/ 3/ thoh24054.htm. Last Accessed 17
May 2019.

United Nations Children’s Fund., World Health Organization., 2012. The World Bank.
https://www.who.int/nutgrowthdb/estimates/en/. Last accessed 21 March 20109.

Utami, H. D., 2014. Consumer Behavior Toward Goat Milk and Its Processed Products in
Malang, Indonesia. Journal of International Food Agribusiness Marketing. 26:1-12.
http://doi: 10.1080/08974438.2012.755724

Vijayakumar, M., Park, J., Ki, K. S, Lim, D. H., Kim, S. B., Park, S. M., Jeong, H. Y., Park,
B. Y., Kim. T. |, 2017. The effect of lactation number, stage, length, and milking
frequency on milk yield in Korean Holstein dairy cows using automatic milking system.
Asian-Australas Journal of  Animal Science. 30(8): 1093-1098.
http://doi:doi.org/10.5713/ajas.16.0882

Yangilar, F., 2013. As a Potentially Functional Food: Goats’ Milk and Products.” Journal of
Food and Nutrition Research. 1(4): 68-81. http://doi: 10.12691/jfnr-1-4-6.

28

Cilt/Volume: 6, Say1/Issue: 1 2023


http://dx.doi.org/10.3968/j.ccc.1923670020100602.013
http://doi.org.10.18697/ajfand.92.18665
https://doi.org/10.5713/ajas.16.0882

Magaya, Mutibvu, Mbiriri

Zervas, G., Tsiplakou, E., 2013. Milk and dairy products in human nutrition: Production,
composition and health. John Wiley and Sons Publishers. Hoboken, USA.

Zimbabwe Agricultural Growth Programme., 2019a.
https://zagp.org.zw/content/recource_centre_files/3233be0-5e9d-412a-88e3-
ebla7b71c827.pdf

Zimbabwe Agricultural Growth Programme.,
2019Db.https://zagp.org.zw/content/recpurce_files/b1ff9a72-8926-4284-9254-
81825dce496b.pdf

29

Hayvan Bilimi ve Uriinleri Dergisi / Journal of Animal Science and Products (JASP)



