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ABSTRACT

Edible fruits of four indigenous plants (Uapaca kirkiana, Strychnos cocculoides, Syzygium guineense
and Ximenia caffra) from miombo woodlands of Ruvuma Region in Tanzania were evaluated for nutritional
composition and antioxidant properties. Fruits from the four plants were collected for extraction of the edible
portion that was subsequently subjected to laboratory analysis using standard procedures. Soluble
carbohydrates dominated among macronutrients evaluated (16.326 to 56.001%) and potassium was the most
abundant mineral nutrient among those studied with the concentration ranging from 429.4 to 671.73 mg/100 g.
The total phenolic contents, flavonoids and vitamin C in X. caffra were 1915.88 mg GAE/100 g, 178.46 mg RE
/100 g and 359.90 mg/100 g respectively which are significantly higher than those in other species studied.
Similarly, X. caffra showed significantly higher free radical scavenging activity with lower ECs, (effective
concentration for free radical reduction by 50%) achieved at 0.08 pg/ml than other fruit species studied. A
strong positive correlation was observed between free radical scavenging activities with vitamin C (r = 0.973),
total phenolics (r = 0.866) and flavonoids (r = 0.858). These observations imply that indigenous fruits studied
could be used as valuable sources of nutrients and vital natural antioxidant to human diets.
© 2019 International Formulae Group. All rights reserved
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INTRODUCTION
Miombo woodland is a common
vegetation type found in the Eastern, Central

fruits are good sources of carbohydrates,
protein, fat, vitamins, and minerals that may
be deficient in common diets (Leakey et al.,

and Southern African countries covering a
total area of about 2.7 million km? (Backéus et
al., 2006). The woodland is dominated by
three  plant species of Brachystegia,
Julbernardia and Isoberlinia genera (Backéus
et al., 2006). The woodland provides local
communities with important goods and
services  including  indigenous  fruits
(Akinnifesi et al., 2006). Several indigenous

© 2019 International Formulae Group. All rights reserved.
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2005). Studies on some indigenous fruits like
Adansonia digitata, Parinari curatellifolia,
Vangueria infausta and Vitex doniana showed
a substantial quantity of nutritive elements
than the domesticated fruits that are
commonly  consumed by the local
communities (Ruffo et al., 2002; Ndabikunze
et al., 2006; Prasad et al., 2011). Fruits not
only provide nutritive contents, but are also a
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natural source of antioxidant attributed to
various phytonutrients contained such as
phenolics and flavonoids (Boeing et al.,
2012). Antioxidants are free radical
scavengers and can significantly reduce
oxidative damage in the human body (Atolani
etal., 2012; Boeing et al., 2012).

The uses of edible indigenous fruits in
tropical and subtropical Africa have been
documented however, data on the nutritional
composition and antioxidant potential is
limited (Ndabikunze et al., 2006). In Tanzania
there are few reports on the nutritional
composition of some indigenous fruits
(Ndabikunze et al., 2006; 2010) but data on
phytonutrients and their antioxidant capacity
are missing. Therefore in this study the

chemical composition and antioxidant
capacity in four indigenous fruit species
namely  Uapaca  kirkiana,  Strychnos

cocculoides, Syzygium guineense and Ximenia
caffra from Miombo woodlands of Ruvuma
Region in Tanzania were evaluated for the
purpose of creating awareness on nutritional
and antioxidant value of the fruits.

MATERIALS AND METHODS
Fruit sampling and preparation

Ripe fruits of the four plant species
were collected in five districts of Ruvuma
Region in Tanzania during October 2015 to
January 2016. Samples were packed in cooler
boxes and transported to the University of Dar
es Salaam laboratory for analysis. In the
laboratory, fruits were washed thoroughly
with distilled water to remove any attached
impurities and dried using blotting paper.
They were then stored as frozen fresh sample
and oven dried sample until analysis.

Proximate analysis

Moisture content was determined by
comparing the weight of fresh sample and
oven dried sample at 110 °C for four hours
according to the AOAC standard method
(AOAC, 2000). Crude protein was determined
using micro Kjeldahl method to obtain
percentage nitrogen that was multiplied by
factor 6.25 to estimate the content of crude
protein (AOAC, 2000). Fat content was
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determined by continuous extraction with
diethyl ether using Sohxlet apparatus (James,
1995). Fibre content was analyzed following
procedures outlined in AOAC (2000). Soluble
carbohydrate was determined calorimetrically
using the procedures described by Allen
(1989).

Determination of minerals

Mineral contents were determined
using the method described by Allen (1989)
where 0.1 gram of dried fruit sample was
weighed into Kjeldal flask and 5 ml conc.
HNO; was added followed by 1ml of
perchloric acid and then digested at 120 °C
until the mixture was colorless. The solution
was then diluted with distilled water to 100 ml
solution that was used to determine the
concentration of Na, K, Ca, Fe and Zn through
Atomic Absorption Spectrophotometer. The
amount of phosphorus was determined from a
portion of the filtrate obtained above using
ascorbic acid method described by Olsen and
Sommers (1982).

Determination of vitamin C in the fruit
extract

Vitamin C was determined by using
the procedure outlined by Klein and Perry
(1982). Ten grams of fruit extract were treated
with 20 ml of metaphosphoric acid and
filtered through Whatman No. 4 filter paper.
The filtrates (2 ml) were mixed with 18 ml of
indophenol dye and the absorbance was
measured within 30 min at 515 nm against a
blank. Content of ascorbic acid was calculated
on the basis of the calibration curve of
authentic L-ascorbic acid

Determination of total phenolics in the fruit
extracts

Total phenolic content of the fruits
sample was determined using the Folin-
Ciocalteu reagent (Kahkonen et al., 1999).
Appropriate diluted fruit extracts (200 pl)
were oxidized with 1ml of Folin —Ciocalteu
reagent and mixed for 3 minutes and then 0.8
ml of 7.5% sodium carbonate were added. The
mixture was agitated with a vortex mixer and
allowed to stand for 30 minutes in the dark
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then centrifuged for 5 minutes. The
absorbance of the fruit extracts was measured
at 765 nm using spectrophotometer. The total
phenol content was subsequently calculated
from the calibration standard curve of gallic
acid (GA) obtained from Sigma that was
prepared by using a known concentration. The
amount of phenolic content was expressed as
gallic acid equivalent (GAE) per gram of fresh
weight of fruit sample.

Determination of total flavonoids in the
fruit extracts

Total flavonoid content in the fruit
samples was determined according to the
procedure described by Bonvehi et al., (2001).
One milliliter of 0.5% hexamethyl tetramine,
20 ml of acetone and 2 ml of 0.1 M HCI were
added to 5 g of finely ground thawed-frozen
fruit extracts and boiled under reflux for 30
minutes. The resultant solution was filtered
using Whatman paper No. 4 and the residues
were further washed with 20 ml of acetone
then the filtrate was finally adjusted with
acetone to 100 ml. Ten milliliters of the
filtrate from each fruit extract was pipetted
into a separating funnel along with 20 ml of
distilled H,O and then the aqueous phase was
extracted with 25 ml of ethyl acetate. The total
amount of extract in the ethyl acetate layer
collected from the separating funnel was
subsequently adjusted to 100 ml with ethyl
acetate. To determine the total flavonoids, 10
ml of the ethyl acetate extract was pipetted
into a test tube and mixed with 1 ml of 2%
AIClI; dissolved in methanol containing 5%
acetic acid. The absorbance of the resulting
solution was measured at 425 nm using a
spectrophotometer. Total flavonoid content
was calculated from the calibration standard
curve of rutin (R) obtained from Sigma that
was prepared by using a known concentration.
The amount of flavanoids was expressed as
rutin equivalent (RE) per gram of fresh weight
of fruit sample.

Determination of free radical scavenging
activity of the fruit extract

The free radical scavenging activity of
the fruit extract was determined using stable

851

radical 2, 2-diphenyl-1-picrylhydrazyl
(DPPH) as described by Masuda et al., (1999).
A series of extract concentrations with
different ratios of extract to methanol (1:10,
1:10%, 1:10% and 1:10* were prepared. Then
4.9 ml of dilute extract was mixed with 100 pl
of 5 mM DPPH in methanol and the mixture
was placed in the dark for 30 minutes. The
absorbance of fruit extract containing DPPH,
the fruit extract diluted without DPPH and the
DPPH solution without extract was read at
517 nm using spectrophotometer. All
determinations were performed in triplicate
and the percentage of DPPH of each plant
extract  determined at  these  four
concentrations was calculated. DPPH radical-
scavenging activity of each fruit extract was
also plotted against their concentrations to
determine the amount of extract necessary to
decrease DPPH concentration by 50% (ECs).

Statistical analysis

Nutritional composition and
antioxidant activities of the four fruit species
were compared using Analysis of Variance
(ANOVA) followed by a post hoc based on
Tukey Kramer Multiple Comparison Tests at
P < 0.05. Correlation between phenolics,
flavonoids and vitamin C contents with free
radical scavenging activity was determined
using Pearson’s correlation coefficient (r).

RESULTS
Proximate analysis

Data on proximate analysis have been
presented in Table 1 where the fruits have
remarkable high moisture content that varied
significantly among species. Uapaca kirkiana
had significantly lower moisture content than
S. guineense, (LSD = 6.430, q =10.598 and P
< 0.001), X. caffra (LSD = 4.510, q = 7.434
and P < 0.001) and S. cocculoides (LSD =
2.796, q = 4.609 and P < 0.01). Crude protein
content ranged from 0.11% to 0.94% in U.
kirkiana and S. cocculoides respectively.
Based on one-way analysis of variance
percentage protein were significantly different
among the four studied species (F = 294.69,
DF = 87, P < 0.0001) and Turkey's test
showed that, each species had protein content
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that was significantly different from the other.
While the result of crude fibre showed that S.
guineense had a significantly higher amount
of 31.34% compared to that of U. kirkiana
(LSD = 23.098, q = 69.892 and P < 0.001), X.
caffra (LSD = 17.742, q = 53.685 and P <
0.001), and S. cocculoides (LSD = 16.890, q =
51.106 and P < 0.001) that had 8.24, 13.60
and 14.45% respectively. Soluble
carbohydrates in the studied fruits varied
between 24.31% and 56.01% in X. caffra and
S. cocculoides respectively. The differences
among the four species were also significantly
different (F = 1650.5, DF = 87, and P <
0.0001) and the post hoc test based on
Turkey's test showed the content recorded
differed significantly among the four species.
Among macronutrients studied the content of
crude fat was generally low in all indigenous
fruits having the value ranging from 0.0001 to
0.0032%. However, the content recorded
among the four studied fruit species were
significantly different (F =75.927, DF 87, and
P <0.0001).

Mineral composition

The contents of mineral nutrients
evaluated in the indigenous fruits shown in
Table 2 indicates that potassium was the most
abundant with amount ranging from 429 to
672 mg/100 g in X. caffra and U. kirkiana
respectively. The amount of potassium
content recorded in X. caffra was significantly
higher than U. kirkiana (LSD = 242.37, q =
13.711, P < 0.001) and S. cocculoides (LSD =
195.06, q = 11.035, P < 0.001). The content of
phosphorous varied significantly from 49.81
to 128.29 mg/100 g in U. kirkiana and X.
caffra respectively (F = 108.33, DF = 87, P <
0.0001) and calcium from 23.18 to 58.96
mg/100 g in X. caffra and S. cocculoides
respectively (F = 422.06, DF =87, P <
0.0001). While, iron content ranged from 1.76
to 20.39 mg/100 g being significantly higher
in X. caffra than in S. guineense (LSD =
18.634, q = 66.383, P < 0.001), S. cocculoides
(LSD =14.739, q = 52.508, P < 0.001) and U.
kirkiana (LSD = 10.116, q = 36.040, P <
0.001). The study recorded low amount of
sodium and zinc in all studied fruit species.
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However, the differences among species are
significant. Sodium content ranged from 0.69
mg/100 g in S. guineense to 2.11 mg/100 g in
U. kirkiana (F = 10.017, DF = 87and P <
0.0001) and zinc from 0.01mg/100g in U.
Kirkiana and S. cocculoides to 0.04 mg/100 g
in S. guineense (F = 5.539, DF = 87 and P =
0.0016).

Total phenolic content (TPC)

Results for TPC investigated are shown
in Table 3. Among fruit extracts, total
phenolic content ranged from 137.37 to
1915.88 mg GAE/100 g in S. guineense and X.
caffra respectively and the differences among
species were extremely significant (F =
1480.7, DF = 87, P < 0.0001) based on one-
way analysis of variance. Also, Turkey's test
showed that the phenolic content recorded in
X. caffra is significantly higher than in S.
guineense (LSD = 1778.5, q = 83.078, P <
0.001), U. kirkiana (LSD = 16605, q =
77.565 P < 0.001) and S. cocculoides (LSD
1423.6, q = 66.497, P <0.001).

Total flavonoid contents (TFC)

Data on flavonoid content are shown in
Table 3. This study observed a significant
variation of flavonoid content among species
ranging from 45.24 to 178.46 mg RE/100 g (F
= 382.42, DF = 87, P < 0.0001). Significant
higher flavonoid content was recorded in X.
caffra than it was in S. guineense (LSD =
133.25, q = 42.581, P < 0.001), U. kirkiana
(LSD = 122.52, g = 39.152, P < 0.001) and S.
cocculoides (LSD = 104.3, q = 33.354, P <
0.001).

Vitamin C content

The amount of vitamin C ranged from
53.91 to 358.82 mg/100 g in the studied
species as shown in Table 3 (F = 2276.5, DF =
87, P < 0.0001). Ximenia caffra had
significantly higher vitamin C content than U.
kirkiana, (LSD = 304.91, q = 105.82, P <
0.001) S. cocculoides (LSD = 265.79, q =
92.245, P < 0.001) and S. guineense (LSD
237.14, q = 82.304, P < 0.001) based on
Turkey's test.
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DPPH radical scavenging activity

DPPH is stable radical used to examine
the free radical scavenging ability of food
materials and bioactive compounds. From this
study, free radical scavenging activities
increased with the increase in concentration of
the fruit extracts as depicted in Figure 1. In
each concentration X. caffra had significant
higher scavenging activity than other species
studied (P < 0.05). At a concentration of 10
pg/ml X. caffra had significantly higher free
radical scavenging activity of 96.70% than in
U. kirkiana (LSD = 14.312 q = 8.176, P <

0.001), S. cocculoides (LSD = 11.297, q
6.454, P < 0.001) and S. guineense (LSD
7.950, g = 4.541, P < 0.05) that had 82.38,
85.40, and 88.74% respectively. Among
extracts of the fruits studied, the ECy, values
were in the order; Ximenia caffra < Syzygium
guineense < Uapaca kirkiana < Strychnos
cocculoides (0.08, 0.18, 0.78 and 0.80pg/ml
respectively) as shown in Figure 2. Also, were
positively correlated with the amount of
vitamin C (r = 0.973) followed by phenolics (r
= 0.866) and flavonoids (r = 0.858) as shown
in Figure 3.

Table 1: Proximate composition of the indigenous fruit species.

Composition (%)

Species names ~ Family names  Moisture Fibre Protein Fat Carbohydrate
X. caffra Euphorbiaceae  84.00 £0.09®  13.60+0.26° 0.72+0.03°  0.0001+ 00° 2431 +0.23°
S. guineense Myrtaceae 85.92 + 0.63° 31.34+053* 0.23+0.01° 0.0002 + 00° 16.33 + 0.35°
S. cocculoides  Loganiaceae 82.28+0.66°  14.45+0.22° 0.94+0.03* 0.0013+00°  56.01+0.57°
U. kirkiana Olacaceae 79.49 £0.95°  8.24+0.19° 0.11+0.01"  0.0032 +00° 35.64 + 0.47°
F=20.22 F=0916.75 F =294.69 F =75.927 F =1650.5
ANOVA DF =87 DF =87 DF =87 DF =87 DF =87
P <0.0001 P <0.0001 P <0.0001 P <0.0001 P <0.0001
Values are mean + SE (n = 3)
Different letters (a, b, ¢ and d) in the superscript indicate significant differences at p<0.05 within the same column.
Table 2: Mineral composition of indigenous fruit species.
Composition (mg/100 g)
Species names  Family names  Na Zn K P Ca Fe
X. caffra Euphorbiaceae  0.89 +0.12™  0.02+00° 671.73£9.18* 128.29+0.88° 23.18+0.07° 20.39 + 0.20°
S. guineense Myrtaceae 0.69 +0.10° 0.04 +00* 609.22+12.61*° 112.01+552° 44.42+0.39° 1.76 +0.09°
S.cocculoides  Loganiaceae ~ 0.73+0.08°  0.01+£00°  476.66+9.74" 61.70£261° 5896+0.78 5.65+0.10°
U. kirkiana Olacaceae 2.11+0.39% 0.01 +00° 429.36+30.20°  49.81 +3.94° 38.71+0.14° 10.27 +0.51°
F=10.02 F=5.52 F=40.76 F=108.33 F=422.02 F =820.58
ANOVA DF =87 DF =87 DF =87 DF =87 DF =87 DF =87
P <0.0001 P=0.0016 P <0.0001 P <0.0001 P <0.0001 P <0.0001

Values are mean + SE (n = 3)
Different letters (a, b, ¢ and d) in the superscript indicate significant differences at p<0.05 within the same column.
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Table 3: Total phenolic content (TPC), Total flavonoid content (TFC) and Vitamin C (Vit C) of the
indigenous fruit species.

Species names  Family names TPC (mg GAE/100g TFC (mg RE/100g Vit C (mg/100 g

fresh sample) fresh sample) fresh sample)

X. caffra Euphorbiaceae  1915.88 + 25.87° 178.46 + 3.43° 358.82 + 5.24°
S. guineense Myrtaceae 137.37 + 2.38¢ 45.24 + 0.40° 121.67 +0.63°
S. cocculoides  Loganiaceae  492.31 +24.33° 74.11 £ 2.89° 93.03 £ 1.86°
U. kirkiana Olacaceae 255.38 + 23.80° 55.97 + 4.35° 53.91 + 1.38°

F = 1480.7 F = 382.42 F = 2276.5
ANOVA DF =87 DF =87 DF =87

P < 0.0001 P < 0.0001 P < 0.0001

Values are mean + SE of three determinations.
Different letters (a, b, ¢ and d) in the superscript indicate significant differences at p<0.05 within the same column.
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Figure 1: DPPH scavenging activities of four indigenous fruit species, values are mean + SE (n =

3). Different letters (a, b, and c) indicate significant differences at p<0.05 in the same concentration
range.
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Figure 2: ECs (amount of sample required to decrease DPPH concentration by 50%) of the
indigenous fruit species. Data are means + SE (n = 3).
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DISCUSSION
Proximate analysis

The results obtained in this study
showed that the indigenous fruits studied are
good source of moisture, protein, fiber and
carbohytrate with low fat contents. Moisture
contents of the indigenous fruits observed in
this studied (79.49 to 85.92%) are comparable
with that reported in domesticated fruits
particularly mango (77.8 to 79.1%) and
pineapple (80.6%) the observation made by
Mongi (2013). High moisture contents in
fruits like that observed in this study imply
that, the fruits contain low dry matter contents
but also they can only be stored for a short
period. Fruits that have high moisture content
allow the proliferation of microorganisms and
occurrence of enzymatic reactions which
could spoil their quality (Bamigboye et al.,
2010).

The contents of crude protein recorded
in S. guineense, U. kirkiana and X. caffra
(0.23, 0.11 and 0.72% respectively) in this
study is lower than that reported by Saka &
Msonthi (1994) in fruits of the same species
from Malawi (10.1, 18 and 7.6%
respectively). This variation might be
attributed to soil characteristics and timing of
fruit sampling. However, the protein content
recorded in U. kirkiana in this study agrees
with the one reported by Stadlmayr et al.
(2013) in fruits from sub Saharan Africa (0.1
to 0.5%). Lukmanji et al. (2008) reported the
content of protein in domesticated fruits
(mango as 0.5%, banana 0.1% and pineapple
0.5%) that are lower than that in S.
cocculoides and X. Caffra recorded in this
study, which were 0.9 and 0.7% respectively.
This indicates the superiority in indigenous
fruits over domesticated species, and hence
they could be utilized as cheaper sources of
protein in the human diet.

Fiber content observed in S. guineense,
and U. kirkiana concur with those reported by
Saka & Msonthi (1994) from Malawi who
found 30.3 and 8.4% respectively. The content
of fibre recorded in this study is higher than
those reported in orange, mango, banana,
papaya and pineapple (Lukmaniji et al., 2008;
Mbogo et al., 2010; Mongi, 2013). Fibres are
known to have many health benefits including
proper functioning of the gastrointestinal tract
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and lowering of body fat hence low risk of
cardiovascular  diseases  (Vasishtha &
Srivastava, 2011). The recommended daily
intake for an individual is 25-30 g/day (Singh
et al., 2016) the indigenous fruits studied can
contribute better to the daily intake than the
domesticated fruit species.

The fruits studied also have a high
content of soluble carbohydrate and the data
recorded in this study are at the same levels as
reported for total carbohydrate in Annona
senegalensis, Azanza garckeana, Strychnos
spinosa and Strychnos innocua (Saka &
Msonthi, 1994). However, they are much
higher than that of wild fruits reported by
Hegazy et al. (2013) that were less than 15%.
Whereas the content of crude fat in the studied
fruits is lower than other wild species reported
by Saka & Msonthi (1994), Ndabikunze et al.,
(2006) and Emmanuel et al., (2011). They are
also lower than those of avocado, mango,
banana and papaya that had 12, 0.2, 0.3 and
0.1% respectively according to data by Hui,
(2006).

Mineral composition

The results obtained in this study
showed that the indigenous fruits studied are
richer in mineral nutrients than exotic fruits
that are commonly consumed. Mbogo et al.,
(2010) reported the content of potassium in
orange ranging from 162 to 172 mg/100 g and
Lukmanji et al., (2008) reported potassium
content of 156 mg/100 g in mango, 358
mg/100 g in banana and 113 mg/100 g in
pineapple that are lower than those of
indigenous fruits recorded in this study (429
to 672 mg/100 g). Potassium plays an
important role in regulating body fluid,
muscle contractions and sending nerve signals
and the estimated daily requirement for
adolescents and adults is 2000 mg/day
(ASNS, 2004). The Finding of this study
indicates that indigenous fruits could
contribute better to the required daily intake of
potassium than the domesticated fruit species.
The amount of phosphorous observed in this
study are similar to those reported in other
indigenous fruits such as Adansonia digitata,
(53.59 mg/100 g), Vangueria infausta (86.86
mg/100 g) and Vitex mombassae (103.22
mg/100 g) (Emmanuel et al., 2011).
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Phosphorous plays an important role in energy
production as part of adenosine triphosphate
and also forms an important component of
deoxyribonucleic and  ribonucleic  acid
molecule that carries genetic information
(ASNS, 2004). Also adequate intake of
calcium nutrient is important for the health of
bones and in combination with the
phosphorous  provides body  strength.
Indigenous fruits herein studied have higher
phosphorous and calcium content than those
reported by USDA (2004) in exatic fruits that
are frequently consumed like apple, avocado,
orange and banana.

Iron contents observed in this study is
also higher compared to that reported in
mango, banana and pineapple by Lukmanji et
al. (2008) that were 0.1, 0.1and 0.0 mg/100 g
respectively. Iron is an essential nutrient that
carries oxygen and it is an important part of
hemoglobin in red blood cells and myoglobin
in muscle (Hui, 2006). The recommended
dietary iron intake in human is between 10 to
15 mg/day as reported by ASNS (2004).
Finding of this study suggests indigenous
fruits like X. caffra can be considered as a
potential source of iron in the human diet.
Despite the studied fruits seem to be not a
good source of sodium and zinc, but the
amount of sodium observed in U. kirkiana is
similar to that reported in most domesticated
fruit species reported by USDA (2004).
Sodium in the body works with potassium to
maintain proper body water distribution and
blood pressure. Sodium also plays an
important role in the transmission of nerve
impulses and its recommended daily intake
ranges from 120 mg/day for infants to 500
mg/day for adults and children above 10 years
(ASNS, 2004).

Phenolic contents

The result indicates that indigenous
fruits studied are good sources of phenolic
contents. The amount of phenolics recorded
in X. caffra is similar to that reported by
Addis et al. (2013) in the same fruit species
from Ethiopia. The observation of this study
also showed that X. caffra had higher amount
of phenolics than that of indigenous
vegetables from Mexico, Central America and
Africa that reported to have phenolic contents
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ranging from 200.29 to 500.99 mg GAE/100 g
(Jiménez-Aguilar & Grusak, 2015). However,
all four indigenous fruits studied have higher
amounts of phenolic contents than edible wild
fruits of the Mediterranean (20 to 80 mg
GAE/100 g) reported by Romojaro et al.,
(2013). Similary X. caffra and S. cocculoides
have higher amounts of phenolic contents
compared to domesticated fruits that are
commonly used by communities such as
mango and banana (440.6 and 362.4 mg
GAE/100 g respectively) as reported by Singh
et al., (2016) and papaya (272.99 to 339.91
mg GAE/100g) reported by Maisarah et al.
(2013). Phenolics are important group of
bioactive compounds in plant materials that
have antioxidant properties for human health
(Bhandari et al., 2013). The findings of this
study indicate that indigenous fruits are
superior in total phenolic contents compared
to domesticated fruits and they should be
regarded as an important source of natural
antioxidant in the human diet.

Flavonoid contents

This study also recorded remarkable
content of flavonoids in the indigenous fruits
studied. The amount observed in X. caffra is
more than three times that in U. kirkiana.
Although flavonoid contents observed in this
study are lower than those reported by
Jiménez-Aguilar and Grusak (2015) in wild
vegetables but the amount observed in X.
caffra is higher than those reported in papaya
(53.44 to 92.95 mg RE/100 g) study by
Maisarah et al. (2013). Flavonoids act as a
powerful antioxidant and free radical
scavenger in the human health (Aires et al.,
2011). Therefore, the four indigenous fruit
species studied could be considered to provide
a better source of natural antioxidant in the
human diet than the domesticated ones. These
results support the idea that indigenous fruits
always have higher antioxidant properties than
the domesticated and this might be attributed
to natural characteristics of their growing
environments (Ruffo et al., 2002; Ndabikunze
et al., 2006; Prasad et al., 2011).

Vitamin C content
The result also indicates the presence
of high amount of vitamin C in the evaluated



E. P. MAPUNDA and C. MLIGO/ Int. J. Biol. Chem. Sci. 12(2): 849-860, 2019

indigenous fruit species specifically in X.
caffra. Vitamin C content recorded in X.
caffra is nearly two times that reported by
USDA (2004) in guava (180 mg/100 g). The
presence of higher amount of vitamin C in X.
caffra than in other wild and domesticated
fruits have also been reported by Ruffo et al.
(2002). In this study U. Kirkiana observed to
have the lowest amount of vitamin C though
the amount obtained is similar to those found
in papaya and orange as reported by USDA
(2004) and Mbogo et al. (2010). Vitamin C is
an effective antioxidant compound which is
less toxic and its recommended daily intake is
about 60 mg/day (Hui, 2006). However, the
human body has no ability to synthesize
vitamin C and acquires it from the daily diet
therefore, indigenous fruits reported in this
study could be potential sources of vitamin C
in the human diet.

DPPH radical scavenging activity

The antioxidant capacity of the fruits
was measured by evaluating the ability to
react with free radicals using DPPH stable
radical. DPPH has been widely used to
evaluate the free radical scavenging
effectiveness of various plant materials (Fofie
et al., 2013; Zintchem et al., 2013; Agboola,
2014; Koevi, 2015). Most free radicals are
constantly generated in the human body as by-
products during the normal process of
oxidation and they are implicated in many
human diseases including accelerated ageing,
cancer, cardiovascular diseases,
neurodegenerative disease and inflammation
(Bhattacharya, 2015). These deleterious
effects result from an imbalanced body
process of free radicals production and
removal that leads to their excessive
accumulation such that the body defenses fail
to prevent oxidative damage. Consumption of
food rich in antioxidants promotes body
defense systems by keeping the amount of the
free radicals balanced (Boeing et al., 2012;
Bhattacharya, 2015). Extracts from the fruit
species herein studied have shown a strong
free radical scavenging ability which was
observed through reduction of DPPH to the
yellow coloured diphednyl-prcryhydrazine.
Ximenia caffra had higher scavenging ability
with low ECs, which reflects the high
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phenolic contents, flavanoids and vitamin C
contents observed compared to other species
studied his observation agree to different
studies reported that the antioxidant capacity
of plant materials is contributed by the amount
of phytonutrients they contain (Aires et al.,
2011; Bhandari et al., 2013). The findings of
this study showed indigenous fruits can
reduce the concentration of free radicals in
human body better and could be an alternate
to synthetic antioxidants available in the
market that might be healthy unsafe (Boeing
etal., 2012).

Conclusion

The proximate composition and
mineral contents of the four indigenous fruits
showed significant differences among the
different species, emphasizing their nutritional
potential to human diet. Detailed antioxidant
properties of the four species were determined
for the first time. The results obtained show
that the fruits studied had high antioxidant
compounds and free radical reducing abilities
which justify their importance for medicinal
purposes. Therefore awareness of nutritional
content and medicinal values of these species
need to be created among communities to
ensure appropriate exploitation and usage of
these fruit in solving nutritional problems in
the society.
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