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Ziziphus mauritiana (masau) fruits are consumed by many people in Zimbabwe. The fruits contribute sig-
nificantly to people’s diet when they are in season. The objective of this study was to determine the nutri-
tional content of the fruits and, hence, quantify their contribution to the diet. Samples of masau were
collected in two seasons (August 2006 and August 2007). Both macronutrients and micronutrients were
determined using standard AOAC methods of analysis. Dry matter content ranged from 21.1 ± 0.2 to
24.1 ± 0.3 g 100 g�1 of edible portion of the sweet and sour fruits, and 84.8 ± 0.2 to 87.2 ± 0.2 g 100 g�1

for the dried fruit. Crude protein per 100 g edible portion of dry weight ranged between 7.9 ± 0.0 and
8.7 ± 0.0 g, crude fat from 0.8 ± 0.0 to 1.5 ± 0.0 g, crude fibre from 4.9 ± 0.0 to 7.3 ± 0.0 g, ash between
3.0 ± 0.0 and 4.3 ± 0.0 g and carbohydrate between 79.5 ± 0.0 and 83.2 ± 0.0 g. The fruits were rich in vita-
min C (15.0 ± 0.0–43.8 ± 0.02 mg 100 g�1) and the energy values ranged between 1516.0 ± 1.73 and
1575.0 ± 2.3 kJ 100 g�1. Furthermore, the fruits contained (mg 100 g�1 of dry weight) potassium from
1865.0 ± 1.3 to 2441.0 ± 1.1, calcium from 160.0 ± 0.3 to 254.0 ± 0.1, sodium between 185.0 ± 0.1 and
223.0 ± 0.2, magnesium between 83.0 ± 0.0 and 150.0 ± 0.13 and phosphorous from 87.0 ± 0.1 to
148.0 ± 0.5. Manganese and copper contents ranged between 0.7 ± 0.03 and 1.6 ± 0.03, while iron and
zinc ranged between 2.1 ± 0.43 and 4.3 ± 0.1, and 0.6 ± 0.0–0.9 ± 0.0 mg 100 g�1 of dry weight, respec-
tively. The masau fruit is therefore a good potential source of carbohydrates, proteins and micronutrients,
such as calcium, potassium, sodium, phosphorous, copper, iron, Vitamin C and zinc.

� 2012 Elsevier Ltd. All rights reserved.
1. Introduction

Indigenous fruits are essential for food security, health and
nutrition, and economic welfare of rural communities in the devel-
oping world (Saka, Rapp, Akinnifesi, Ndolo, & Mhango, 2007). Zizi-
phus mauritiana (Rhamnaceae), Sclerocarya birrea (Anacardiaceae),
Uapaca kirkiana (Phyllanthaceae), Strychnos cocculoides (Logania-
ceae) and Adansonia digitata (Bombaceae) are amongst the com-
monly utilised indigenous fruits in Africa.

In Zimbabwe, the collecting, processing, storing and marketing
of indigenous fruits are notable coping strategies adopted by rural
communities to reduce hunger, improve nutrition and generate in-
come (Mithofer, Waibel, & Akinnifesi, 2006). Z. mauritiana fruits,
locally called masau in the Shona language, are extensively gath-
ered, processed and marketed (Nyanga, Nout, Gadaga, Boekhout,
& Zwietering, 2008). Masau fruits ripen from mid-June and are
ll rights reserved.

: +31 317 48 49 78.
available until the end of September. Although the trees can grow
in many different parts of the country, they normally grow and
fruit in warmer climates as is found in the low lying areas of the
Zambezi valley. Rural communities in Zimbabwe distinguish the
fruits into sour and sweet categories (Nyanga et al., 2008). The fruit
is first green, turning yellow to brown as it ripens, and it is gener-
ally considered to have a sweet-sour taste. Fruit sizes range from 1
to 3 cm in diameter.

Some research has been done in Zimbabwe to improve the post-
harvest quality of the masau fruit (Tembo, Chiteka, Kadzere,
Akinnifesi, & Tagwira, 2008), and on the traditional processing of
the fruit (Nyanga et al., 2008). Microorganisms, such as lactic acid
bacteria and yeasts, have been isolated from the fruits and were
identified (Nyanga et al., 2007). Other studies have shown that
these fruits are potentially a rich source of vitamin C and minerals
(Morton, 1987). Rathore (2009) also reported that Z. mauritiana
fruits was richer than apple in protein, phosphorus, calcium and
vitamin C, and contained more phosphorus, iron, vitamin C,
calorific value and carbohydrates than oranges. However, a great
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variation has been recorded in the fruit’s nutritional content
depending on the source and/or cultivar of the fruit. Although
the fruit is widely sold at rural and urban markets, information
on the nutritional content of the masau fruits found in Zimbabwe
is scarce. Availability of nutritional data can improve the percep-
tion of the fruit, which is usually considered as a poor man’s fruit.
The aim of the current study, therefore, was to determine the
nutritional value of masau fruits obtained in Zimbabwe over a per-
iod of two seasons. The information will be a useful guide in nutri-
tion assessments because the fruits are an important part of the
diet in some rural and urban communities in Zimbabwe, and will
aid in marketing efforts, so as to improve the livelihood of rural
families.
2. Materials and methods

2.1. Sampling and processing

Mature, fresh, sour, and sweet masau fruits were procured from
villages in Muzarabani (16�200S, 31�210E) rural community in 2006
and 2007, in the month of August when the masau fruits are in sea-
son. The fruits were taken from fruit trees in fields belonging to
certain households identified by the village extension officer. The
same households were visited for each sampling trip. Samples of
the dried masau fruit were obtained from the same households.
Fruits collected from different villages were put into three catego-
ries; i.e. sweet fresh, sour fresh and sour dried. Ten samples were
collected for each category of fruits per season. The fruits were
packed in polyethylene bags and transported in a cooler box to
the laboratory at the University of Zimbabwe. The fruits were kept
overnight at 4 �C and processed the following day. The fruits were
washed with distilled water before analysis. The fruits from each
category from the same year were pooled to make a composite
sample of 1 kg. Composite samples of each fruit category were
made to get a representative sample of what the rural and urban
people consume. The fruits are usually gathered from different
areas and trees to fill up 10–20 kg buckets and are transported
home, to the rural markets, or as truck loads to the urban markets.
The fruits were sorted based on quality and size. Mature, unblem-
ished fruits were used for analysis. For the fresh fruits, 10–15 fruits
(100 g) from each of the 10 collected samples were taken for pro-
cessing and 40–50 fruits (100 g) for the dried samples. The seeds
were carefully removed by knife from pulp and skin, which were
then homogenised using a Waring blender. The samples were
stored at 4 �C until required for analysis. All analyses were done
in triplicate.
2.2. Chemical analysis

2.2.1. Determination of proximate composition
The homogenised fruit samples were analysed for dry matter,

ash, crude fibre, fat, and crude protein according to the AOAC
(1990) official methods. Briefly, dry matter was determined by
drying a portion (2 g) from the composite sample for each year
to constant weight in an oven at 105 �C. Ash was determined by
incinerating the dried sample (2 g) in a muffle furnace at 600 �C
for 6 h. Crude protein was estimated by the macro-Kjeldahl meth-
od, and calculated by multiplying the measured nitrogen by 6.25
(method 978.04, AOAC, 1990). An aliquot of 3 g was used to deter-
mine crude fat by extracting with petroleum ether (40–60 �C) in a
Soxhlet apparatus. The crude fibre was determined by alternately
digesting the dried, defatted sample (2 g) in 1.25% HCl and 1.25%
NaOH (method 930.10, AOAC, 1990). The digested sample was then
ashed in a muffle furnace at 600 �C. The crude fibre was then ex-
pressed as percent weight loss on ignition at the ashing tempera-
ture. Carbohydrate levels were calculated by subtracting the total
sum of crude protein, crude fat, and crude fibre from 100% dry
weight sample. The fruit calorific value (expressed in kJ) was esti-
mated by multiplying the percentages of crude protein, crude fat
and carbohydrate by the factors 16.7, 37.7 and 16.7 respectively
(AOAC, 1990).

2.2.2. Determination of vitamin C
Vitamin C was estimated by titration with 2,6-dichlorophenol-

indophenol (DCPIP, 0.05%, w/v, Sigma–Aldrich Chemie, Steinheim,
Germany) (Paul & Pearson, 1967). Briefly, the fruit juice made from
a portion of the homogenised composite sample was diluted with
an equal volume of 1% oxalic acid (Merck, Damstardt, Germany). To
10 ml of the diluted juice, acetone (2.5 ml) was added and the mix-
ture was allowed to stand for 10 min in the dark. The mixture was
then titrated with DCPIP solution until a weak pink colour was
observed.

2.2.3. Determination of mineral content
Potassium and sodium were determined by a method described

by Bonire, Jahil, and Lori (1990). The ash of the pulp (0.5 g) was di-
gested by adding a mixture of perchloric acid (60%, 1 ml), nitric
acid (70%, 5 ml) and sulphuric acid (98%, 0.5 ml) in a Kjeldahl flask.
The digestion was begun at low heat with swirling until evolution
of brown fumes subsided, and continued at steadily increasing
temperatures controlling the rest of digestion until the solid was
dissolved. After cooling, the digest was made up to 100 ml with
distilled water. Sodium and potassium were then determined
using flame emission (FAAES, SHIMADZU Corporation, AA 6406
series). Calcium, magnesium, iron, zinc, copper and manganese
were determined using atomic absorption spectroscopy according
to the AOAC method 968.08 (1990). The sample was prepared in a
similar way to that of sodium and potassium above. In order to
avoid phosphate and ionisation interferences, an additional 1/10
(v/v) dilution was performed in lanthanum chloride (1.8%, w/v)
for determination of calcium and magnesium. Sample concentra-
tions of each element were determined by comparing absorbance
to a standard linear regression curve from standard solutions.
Phosphorus was determined using a Scanning UV-VIS-NIR
Spectrophotometer (UV-3101PC, SHIMADZU Corporation, Japan)
according to the method described by Lazano-Calero, Martin-
Palomeque, and Madueno-Loriguillo (1996). Standards for the
minerals (Ca, Mg, K, Na, P, Fe, Cu, Mn and Zn) and other reagents
(perchloric acid, nitric acid, sulphuric acid and lanthanum chloride)
were obtained from ALDRICH Co. (Sigma-Aldrich Chemie,
Steinheim, Germany).

2.3. Statistical analysis

One way analysis of variance (ANOVA) was used to compare
means of samples of the masau fruit categories (i.e. sweet fresh,
sour fresh and sour dried) and between the two years. Least
Significant Difference (LSD) was used to identify significant
differences at a = 0.05 levels using Statistical Package for Social
Sciences (SPSSs) version 16.
3. Results and discussion

3.1. Proximate and vitamin C composition

Dry matter, moisture, carbohydrate, crude protein, crude fat
and fibre, vitamin C and energy content of masau fruits gathered
during two consecutive years, 2006 and 2007, were analysed.
The proximate and vitamin C composition of the fruits are
presented in Table 1. While the dry matter content and vitamin



Table 1
Nutrient composition of masau fruits from Muzarabani rural community in Zimbabwe.

Masau fruit Dry matter* (g) Ash (g) Crude protein (g) Crude fat (g) Crude fibre (g) Carbohydrate** (g) Energy value (kJ) Vitamin C⁄ mg

Sour
2006 24.1 ± 0.3a 3.6 ± 0.1a 8.0 ± 0.1a 1.5 ± 0.0a 5.3 ± 0.0a 79.5 ± 0.0a 1517.0 ± 1.2a 28.6 ± 0.8a

2007 21.1 ± 0.2a 3.1 ± 0.0b 7.9 ± 0.0a 1.5 ± 0.0a 5.2 ± 0.0a 79.6 ± 0.0a 1516.0 ± 1.7a 27.8 ± 0.2a

Sweet
2006 23.2 ± 0.2a 3.0 ± 0.0b 8.7 ± 0.0b 1.5 ± 0.0a 7.3 ± 0.0b 81.7 ± 0.0b 1566.0 ± 2.3a 43.8 ± 0.0b

2007 22.5 ± 0.3a 3.1 ± 0.0b 8.6 ± 0.0b 1.5 ± 0.0a 7.3 ± 0.0b 82.3 ± 0.0b 1575.0 ± 2.4a 40.7 ± 0.0b

Sour-dried
2006 87.2 ± 0.2c 4.3 ± 0.0a 7.9 ± 0.0a 0.8 ± 0.0b 4.9 ± 0.0a 82.1 ± 0.0b 1535.0 ± 1.4a 18.2 ± 0.1c

2007 84.8 ± 0.2c 3.1 ± 0.0b 7.9 ± 0.0a 0.8 ± 0.0b 5.0 ± 0.0a 83.2 ± 0.0b 1550.0 ± 1.3a 15.0 ± 0.2c

* Dry matter and Vitamin C based on 100 g fresh weight, all other parameters based on 100 g dry weight.
** Calculated by difference. Values are means of three analyses. Means with standard deviations in the same column having the same letter are not significantly different
(p < 0.05).
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C were determined on a fresh weight basis, all the other parame-
ters were based on dry weight. Overall, there was no significant
variation (p < 0.05) in the proximate composition among samples
in the same category collected in the 2006 and 2007 seasons. The
major components of the fruit were moisture and carbohydrates.
The moisture content of the fresh fruits ranged from 75.9 ± 0.32
to 78.9 ± 0.24 g 100 g�1 (value not shown in the table). The range
of the moisture content of the fruit was similar to that of the con-
ventional fruits which ranges between 75% and 95% (Ruiz-Rodrí-
guez et al., 2011).

Dry matter content of fresh sweet and fresh sour fruits ranged
between 21.1 ± 0.2 and 24.1 ± 0.3 g 100 g�1 and for the dried sour
fruit it was 87.2 ± 0.2 and 84.8 ± 0.2 g 100 g�1 for 2006 and 2007
seasons, respectively. The dry matter contents which are
21.1 ± 0.2 and 24.1 ± 0.3 g 100 g�1 for the sour fruit, and
22.5 ± 0.3 and 23.2 ± 0.2 g 100 g�1 for sweet fruit (for the two sea-
sons, respectively) were higher than the 14.8 g 100 g�1 reported by
Saka and Msonthi (1994) from Z. mauritiana fruits from Malawi.
This is probably due to different environmental conditions, such
as water availability, sunlight and wind exposure which contribute
to fruit desiccation (Ruiz-Rodríguez et al., 2011). However, the dry
matter values are similar to those of other edible wild fruits such as
Strychnos innocua and Strychnos spinosa, with values of 21.8 and
22.1 g 100 g�1, respectively (Saka & Msonthi, 1994).

The ash content ranged between 3.0 ± 0.0 and
3.6 ± 0.1 g 100 g�1 for both the sour and sweet fruits. These values
are similar to those reported by Lockett, Calvet, and Grivetti (2000).
In that particular study, Z. mauritiana from Nigeria was found to
have about 3.53 g 100 g�1 ash content. However, the ash content
values in the current study were lower than the 10.1 g 100 g�1 re-
ported by Saka and Msonthi (1994).

The masau fruit had a crude protein ranging between 8.0 ± 0.1
and 8.7 ± 0.0 g 100 g�1 for year 2006, and 7.9 ± 0.0 and
8.6 ± 0.0 g 100 g�1 for year 2007 for sour and sweet fruits, respec-
tively. The crude protein contents for the sour fruits were similar
for the years 2006 and 2007 (7.9 ± 0.0 g 100 g�1). These values
are relatively high considering that fruits are generally not good
sources of protein (Agrahar-Murugkar & Subbulakshmi, 2005).
Osman (2004) reported a value of 3.2 g 100 g�1 of crude protein
for baobab fruit pulp. Other wild edible fruits, namely A. digitata,
S. birrea, S. spinosa and Vanguenia infausta from Botswana were re-
ported to have crude protein contents ranging from 1.3 to
3.7 g 100 g�1 (Amarteifio & Mosase, 2006). Rathore (2009) reported
that fruits such as orange, mango, grapes, banana and papaya have
crude protein contents of 0.7, 0.6, 0.5, 1.2 and 0.6, respectively.
Fresh sweet masau fruit contained significantly (p < 0.05) more
crude protein (8.7 ± 0.0 and 8.6 ± 0.0 g 100 g�1) than the fresh sour
fruit (8.0 ± 0.1 and 7.9 ± 0.0 g 100 g�1) in both seasons. There were
no significant differences (p > 0.05) in the crude protein contents
between seasons for each category of masau fruit. The crude pro-
tein values recorded for sweet and sour masau fruits were much
higher than 2.42 g 100 g�1 as reported by Lockett et al. (2000),
4.1 g 100 g�1 reported by Saka and Msonthi (1994) and
0.46 g 100 g�1 reported by Mahapatra, Mishra, Basak, and Panda
(2012) for Z. mauritiana from other regions.

The crude fat content ranged from 0.8 ± 0.0 to
1.5 ± 0.0 g 100 g�1 for the fruits during the two seasons. The crude
fat content of dried fruits (0.8 ± 0.02 g 100 g�1) was significantly
(p < 0.05) lower than the contents (1.5 ± 0.0 and 1.5 ± 0.0 g
100 g�1) found in both fresh sweet and fresh sour fruits. The lower
value in the dried fruit could be attributed to some degradation of
the lipids during drying (Lewicki, 1998).

The sweet fruits had significantly higher amounts of crude fibre
(7.3 ± 0.0 g 100 g�1) as compared to the sour fruits (5.2 ± 0.0 and
5.3 ± 0.0 g 100 g�1) and dried (4.9 ± 0.0 and 5.0 ± 0.0 g 100 g�1)
fruits. The levels of crude fibre in the masau fruits in this study
was higher compared to 3.4 g 100 g�1 reported by Saka and Mson-
thi (1994).

The masau fruits were rich in carbohydrates and the values ran-
ged from 79.5 ± 0.0 to 83.2 ± 0.0 g 100 g�1 for the two seasons. The
carbohydrate values were similar among the samples studied.
Lockett et al. (2000) reported a lower carbohydrate value of
66.02 g 100 g�1 for Z. mauritiana fruits found in Nigeria. The energy
values, which ranged from 1516 ± 1.7 to 1575 ± 2.4 kJ 100 g�1, are
indicative of the high carbohydrate content. In another study, Saka
and Msonthi (1994) reported a similar energy value of
1588 kJ 100 g�1.

The vitamin C content was found to be highest in sweet fruit
samples (40.7 ± 0.0 and 43.8 ± 0.02 mg 100 g�1), followed by sour
fruits (27.8 ± 0.2 and 28.6 ± 0.8 mg 100 g�1) and the lowest amount
was found in dried fruits (15.0 ± 0.2 and 18.2 ± 0.1 mg 100 g�1).
There were significant differences (p < 0.05) in vitamin C content
among the sweet, sour and dried samples. The difference in vita-
min C content among the sweet and sour fruits samples can prob-
ably be due to the fact that the sweet masau fruit trees are found
mainly along river banks which are cooler than the drier areas
where the sour masau fruit trees are located. Naggy (1980) re-
ported that vitamin C content in fruits is affected by production
factors, environmental conditions, maturity state and position on
the tree, type of fruits (species and variety), handling and storage.
As expected, the dried sour fruits had low vitamin C content.
Tembo et al. (2008) also showed that the vitamin C content in
masau fruits was negatively affected by drying. Moreover, temper-
ature and duration of storage have also been reported to affect
vitamin C content in masau fruits (Tembo et al., 2008). The vitamin
C contents obtained in this study, however, were lower than the
values (65.8–76 mg 100 g�1) reported in fruits from India, and
those from semi-arid lowlands in West Africa (96–500 mg 100 g�1)



Table 2
Mineral content in masau fruits from Muzarabani rural community in Zimbabwe.

Masau fruits Minerals (mg 100 g�1)*

Ca Mg K Na P Fe Cu Mn Zn

Sour
2006 238.0 ± 0.1a 92.0 ± 0.1a 2133.0 ± 1.4a 198.0 ± 0.5a 145.0 ± 0.2a 2.1 ± 0.5a 0.9 ± 0.4a 1.6 ± 0.0a 0.6 ± 0.0a

2007 248.0 ± 0.2b 90.0 ± 0.1a 2317.0 ± 1.2b 185.0 ± 0.1b 148.0 ± 0.5a 2.1 ± 0.4a 1.0 ± 0.2a 1.5 ± 0.0a 0.7 ± 0.0a

Sweet
2006 160.0 ± 0.3c 85.0 ± 0.2b 1865.0 ± 1.3c 216.0 ± 0.2c 90.0 ± 0.3b 4.3 ± 0.1b 0.7 ± 0.1b 0.8 ± 0.0b 0.6 ± 0.0a

2007 171.0 ± 0.3d 83.0 ± 0.0b 1934.0 ± 2.4d 223.0 ± 0.2c 87.0 ± 0.1b 3.8 ± 0.1b 0.8 ± 0.3b 0.7 ± 0.0b 0.6 ± 0.0a

Sour-dried
2006 254.0 ± 0.1e 150.0 ± 0.1c 2416.0 ± 1.3e 197.0 ± 0.2d 119.0 ± 0.4c 2.7 ± 0.0c 1.5 ± 0.3c 1.1 ± 0.0c 0.8 ± 0.0b

2006 251.0 ± 0.3e 149.0 ± 0.8c 2441.0 ± 1.1e 194.0 ± 0.2d 120.0 ± 0.2c 2.9 ± 0.0c 1.5 ± 0.2c 1.1 ± 0.0c 0.9 ± 0.0b

* Based on dry weight. Values are means of three analyses. Means with standard deviations in the same column having the same letter are not significantly different
(p < 0.05).
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(Morton, 1987; Leakey, 1999). The amount of vitamin C in the
sweet fruits was comparable to that which was found in
grapes (38 mg 100 g�1) but less than in oranges (50 mg 100 g�1)
and strawberries (59 mg 100 g�1) (Eromosele, Eromosele, &
Kuzhkuzha, 1991). The sweet fruit vitamin C content (40.7 ± 0.0
and 43.8 ± 0.0 mg 100 g�1) is also comparable to that of Vitex
mombassae (40.4 mg 100 g�1) and higher than the values reported
for S. birrea, Uakapa kirkiana and A. digitata (20.1, 20.4 and
20.3 mg 100 g�1, respectively) wild fruits, as reported by Ndabi-
kunze, Masambu, and Tiisekwa (2010). Vitamin C is the primary
water soluble antioxidant in the human body, eliminating free
radicals and preventing damage in the aqueous environment both
inside and outside cells (Pattison et al., 2004).

3.2. Mineral content of the fruits

The mineral composition of masau fruit classes based on dry
weight are shown in Table 2. Macroelements (Ca, Mg, K, Na and
P) and microelements (Fe, Cu, Mn and Zn) were analysed. Amongst
the macroelements, potassium was the most abundant mineral
present in the fruits ranging from 1865 ± 1.3 to 2441 ±
1.1 mg 100 g�1, followed by calcium (160.0 ± 0.3–254.0 ±
0.1 mg 100 g�1), then sodium (194.0 ± 0.2–223.0 ± 0.2 mg 100 g�1).
Magnesium and phosphorus were the least abundant mineral ele-
ments with values ranging between 83.0 ± 0.0 and
150.0 ± 0.1 mg 100 g�1. There was significant variation (p < 0.05)
in the amount of calcium and potassium amongst the years
(2006 and 2007) for both sour and sweet fruits. The calcium
content of both sweet and sour fruits (160.0 ± 0.31 and
238.0 ± 0.1 g 100 g�1, respectively) in 2006 were lower than the
values (171.0 ± 0.34 and 248.0 ± 0.2 g 100 g�1, respectively) ob-
tained in 2007. Nutrient content in the fruits can be influenced
from year to year by weather conditions and the local environment
(Feyssa, Njoka, Asfaw, & Nyangito, 2011). However, no variation
was observed for the other elements for the two seasons. The con-
tent of potassium (1865 ± 1.3 to 2441 ± 1.1 mg 100 g�1) found in
this study is many folds higher that found in fruits, such as guava
(417 mg 100 g�1), orange (200 mg 100 g�1), apple (90 mg 100 g�1)
and banana (358 mg 100 g�1) (Mahapatra et al., 2012). Potassium
has diverse roles in the human metabolism and body functions
and is essential for proper functioning of cells, tissues and organs.
The calcium content of sweet fruits (160 ± 0.3 and 171 ±
0.3 mg 100 g�1) was significantly (p < 0.05) lower than that of sour
and dried fruits (238 ± 0.14 and 248.0 ± 0.23 mg 100 g�1, and
251.0 ± 0.3 and 254 ± 0.1 mg 100 g�1, respectively), for the two
seasons. Calcium content (160.0 ± 0.3–254.0 ± 0.1 mg 100 g�1) of
the masau fruits was also found to be much higher than known
values of fruits such as guava (18 mg 100 g�1), orange
(11 mg 100 g�1), pear (4 mg 100 g�1) and strawberry
(22 mg 100 g�1) as reported by Mahapatra et al. (2012). The sour
and dried fruits had higher amounts of magnesium (90 ± 0.1 and
92.0 ± 0.1 mg 100 g�1, and 149.0 ± 0.8 and 150 ± 0.3 mg 100 g�1,
respectively) compared to the sweet fruits (83 ± 0.0 and
85 ± 0.2 mg 100 g�1), for the two seasons. The range of values
(83.0 ± 0.0–2441.0 ± 1.1 mg 100 g�1) of macroelements found in
masau fruits in this study for calcium, magnesium, potassium, so-
dium and phosphorus are much higher than the range of values
(1.2 ± 0.4–175.7 ± 73.5 mg 100 g�1) reported by Ndabikunze et al.
(2010) for other wild fruits such as V. mombasse, U. kirkiana,
S. birrea and A. digitata. The calcium, magnesium and potassium
have essential roles in a variety of body functions including bone
health and heart, muscle, nerve and immune systems maintenance.

Regarding the microelements, no variation among samples of
the two seasons was observed. Iron was the main element showing
highest values (2.1 ± 0.5–4.3 ± 0.1 mg 100 g�1). The sweet fruits
had significantly higher amounts of iron (3.8 ± 0.1 and 4.3 ±
0.1 mg 100 g�1) compared to the sour and dried fruits (2.1 ± 0.5–
2.9 ± 0.0 mg 100 g�1). Copper and manganese contents were of
similar ranges (0.7 ± 0.1–1.5 ± 0.3 and 0.7 ± 0.0–1.6 ±
0.0 mg 100 g�1, respectively). Zinc content was the lowest with
values ranging between 0.6 ± 0.0 and 0.9 ± 0.0 mg 100 g�1. Maha-
patra et al. (2012) reported lower values for iron (1.04 mg 100 g�1),
copper (0.17 mg 100 g�1), manganese (0.52 mg 100 g�1) and zinc
(0.49 mg 100 g�1) contents of Z. mauritiana from India as compared
to iron (2.1 ± 0.5–4.3 ± 0.1 mg 100 g�1), copper (0.7 ± 0.1–1.5 ±
0.3 mg 100 g�1), manganese (0.7 ± 0.03–1.6 ± 0.03 mg 100 g�1)
and zinc (0.6 ± 0.0–0.9 ± 0.0 mg 100 g�1) contents obtained from
the current study. The masau fruit contents of iron (2.1 ± 0.5–
4.3 ± 0.1 mg 100 g�1) and zinc (0.6 ± 0.0–0.9 ± 0.01 mg 100 g�1)
are much higher than the values of iron (0.09–0.11 mg 100 g�1)
and zinc (0.02–0.22 mg 100 g�1) reported by Amerteifio and
Mosase (2006) for other wild fruits like A. digitata, S. birrea, S. spin-
osa and V. infausta. The iron content of masau fruits is also higher
than the content found in fruits such as mango, orange, grapes, ba-
nana and papaya, as reported by Mahapatra et al. (2012). There is,
therefore, value in consuming masau fruits when they are available.
4. Conclusion

The Z. mauritiana (masau) fruits from the Zambezi valley in Zim-
babwe contain nutritionally significant levels of important nutri-
ents including minerals, fibre and crude protein. The sweet
masau fruit were found to be richer in vitamin C than the sour fruit,
whereas the sour fruit were richer in minerals. The fresh sweet
fruits were particularly richer in vitamin C than the sour fruits.
However, there was very little variation in nutrient content with
season. The results show that the nutrient value of masau wild
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fruits can even be higher than some domesticated popular fruits,
such as mango, guava, orange and strawberry in terms of protein,
carbohydrates and the micronutrient contents. This makes the fruit
a potential contributor towards a balanced diet for children and
adolescents in Zimbabwe and surrounding countries, considering
their low cost and high abundance. Therefore, consumption of ma-
sau fruits needs to be promoted as they can contribute significantly
to the diet and income of the rural people of Zimbabwe in the areas
where the fruits are found.
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