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  Myrianthus holstii fruit has been a neglected edible fruit with limited nutritional information. This study evaluated the physical 
and chemical characteristics of M. holstii fruit of Rwanda. The physical parameters including fruit weight, fruit size, pulp content, 
seed weight and seed size are reported. The fruit pulp that is acidic pH (3.38±0.04) contained; protein (8.03±0.95 g/100g), 
dietary fibre (25.64±0.06 g/100g), vitamin C (19.80±2.13 mg/100g), beta carotene (0.99 mg/100g), iron (16.262±0.576 
mg/100g),  zinc (2.327±0.034 mg/100g) and copper (0.573±0.011 mg/100g). Assessment of these nutrient contribution to the 
Recommended Dietary Allowance (RDA) showed 100g of pulp can meet 42%, 103%, 79%, 233%, 163%, 49% and 143% for 
children (4-8-year-old); and 18%, 103%, 22%, 133%, 90%, 29%, and 63% for adults (19-50years) respectively. The seeds had an 
oil yield of 37.67±1.53% with omega 6 fatty acid (78.92) being the most dominant. The total unsaturation in the oil was 90.91% 
with 78.92% poly unsaturated fatty acids. Based on the nutritional information, M. holstii can be a good source of beta carotene

(vitamin A), iron, zinc and omega 6 fats that are essential in nutrition and health. Therefore, the fruit should be promoted for 
consumption as a snack and also processed into food products like fruit juice, wine, jelly, jam and vegetable oil to enhance the 
nutrition, health and income of households.
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Hayashi, 1997, Rothman et al., 2006: Rode et al., 2006;  

Kamungu et al., 2015). Even the  nutritional analysis of M, 

holstii fruit showed variations  and in some cases the results 

were aggregated as nutritional values of fruits  eaten by wild 

life (Rothman et al., 2007; Reiner et al., 2014) .  

 

Studies that report the nutritional values of M. holstii fruit as 

human food are scarce.   Yet , the United Nations for Food 

Agricultural Organization (FAO) describes M. holstii as a 

high prospects new crop for fruit production (Naluswa, 

1993). According to Maundu et al., (1999), M. holstii fruit can 

save the population during periods of famine and 

recommended it to be a priority species for domestication 

in Kenya.  In Rwanda, M. holstii was identified as a priority 

indigenous fruit trees species for fruit production because 

of preference by both children adults (Bigirimana et al., 

2016). To enhance the commercial potential of M. holstii, it 

is better to provide adequate knowledge of its physical and 

chemical characteristics.  This study has comprehensively 

evaluated the physical, chemical, nutritional and bioactive 

components of M. holstii from Rwanda. 
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Introduction

Myrianthus holstii Pal. (Urticaceae) commonly referred to as 
giant  yellow  is  a  dominant  medium  sized  fruit  tree  in  the 
forested  areas  of  Uganda,  Tanzania,  Kenya, Democratic 
Republic  of Congo, Mozambique,  Zambia,  Zimbabwe, 
Cameroon, Burundi and Rwanda. This fruit tree grows up 
to 10 m high with a short bole and large branches. Its leaves 
are mostly alternate and stipulate with unisexual flowers and 
the fruits  are around with  about  4  cm  in  diameter  and 
contains  numerous  seeds  surrounded  with  edible sweet- 
sour pulp (Katende et  al.,  1995). The  fruits  ripen  between 
June  and  August. Myrianthus holstii is called  by  different 
names  in  the  countries  they  are  growing.  For  instance,  in 
Tanzania, M.  holstii is  called  Chamba; in South  Western 
Uganda (Mugunga and Omufe) and in Rwanda it is called

umwufe.

Although fruits of M. holstii have been  edible among 
humans for centuries, it is also an important food for wild 
animals including chimpanzees, mountain gorilla, baboons 
and elephants (Rode et al., 2006, Rothman et al., 2007). In 
fact, most of the nutritional analysis on M. holstii fruit has 
focused mainly on the diet of animals (Matsumoto-Oda and

Materials and Methods

Study area

The study was conducted in Nyamagabe district in  the 
Southern Province of the Republic of Rwanda. Nyamagabe 
district is divided into 17 Sectors and has a population of 
342,112  people  (National  Institute  of  Statistics  Rwanda, 
2013). The district is found at an elevation of 2237 m above 
sea  level and  latitude  2o 24’,  29.48”  and  longitude  29o

28’4.69”. Nyamagabe district was chosen because it has the 
highest abundance of M. holstii trees in Rwanda.

Fruit sampling and harvesting

The  fruits of M.  holsti were  sampled from two sectors

(Musebeya and Uwinkingi) in Nyamagabe District based on 
their abundance The abundance was established based on.

the  information  generated  during reconnaissance visits to 
the  17  sectors and also  in consultation  with the District,

Government Local Leaders. In  each sector, five fruiting 
trees were then selected using simple random sampling (i.e. 
10 mature ripe fruiting trees per district).

Fruit collection/harvesting

  Twelve to fifteen ripe fruit samples were picked randomly 
from different branches for laboratory analysis. Harvested

fruits from different trees were each packed separately, put 

in a cool box at 4oC  and transported to the laboratory where 

they were stored at -10oC in closed polythene bag until 

laboratory analysis were done.   

 

Physical measurements of fruit  

At the laboratory, fruits from each tree were defrosted for 

physical characteristics measurements using methods 

described by Franquin et al. (2005). The weight of each fruit 

was determined using analytical weighing balance and 

dimensions i.e.  length and breadth with a Vernier caliper.  

The fruits were then de-pulped to separate the seeds. The 

extracted mature seeds from each fruit were counted. The 

weight and size measurements were determined in 50% of 

mature seeds selected using random sampling technique  

(Shahbazi and Rahmati, 2013).  

 

Extraction of fruit pulp 

The pulp of each fruit was extracted by cutting the fruit the 

exo-carp (1 cm from outside) with a stainless-steel knife to 

obtain the endo-carp that was blended to make a sweet-sour 

taste juice.   The percentage weight of the extracted pulp for 

each fruit was determined as (weight of pulp/ total weight 

of fruit) *100.   Because of limited resources to conduct 

laboratory analysis of pulp of each fruit, extracted pulp of 
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different fruits were pooled together and blended to make a 
composite sample for chemical analysis.

Preparation of pulp and seeds

The  freshly extracted pooled pulp was divided  into  two 
portions.  The  first portion (1kg) was  used for  chemical 
analysis. The second portion (4kg) was dried at 40-50oC in 
a vacuum oven for 48 hours before it was crushed into fine 
powder  using  an  electric  grinding  machine for  nutritional 
proximate analysis. Similarly, the extracted seeds (3.5 kg) 
were first dried at 40- 50oC  for  36 hours. The  dry  seeds  
were then de-hasked  manually using a metallic rod to 
remove the kernels which were  further  dried  for  another  
72  hours  at  the  same temperature  until  their  moisture  
content  was    less  than 12%. The dry  kernels were then 
ground  using  an  electric grinder  (Brooks  Crompton  
series 2000),  to  obtain  find powder.

.

Chemical Analysis

The freshly extracted  fruit  pulp  was  analyzed for  pH and 
titratable  acidity (TA) using  standard  methods  in  AOAC

(1997). pH was analyzed using a potable pH meter model, 
Hanner,  RI02895 USA  while  the  titratable  acidity  was 
determined by mixing 10 gm of the pulp with 60 ml of de- 
ionized-distilled  water  with  three  drops  of  phenophaline 
indicator and then titrated using 0.1 N NaOH until the pH 
was  8.1  (by  colour  changing  to  pink).  The  volume  of  the 
sodium hydroxide, added to the solution, was multiplied by 
a correction factor of 0.007 to estimate titratable acidity as 
percentage of citric acid.

Proximate Analysis of the Pulp

The  proximate  parameters  of  the  fruit pulp including 
moisture, total  ash, crude  protein,  crude  fat,  dietary fibre, 
total  carbohydrates,  and  energy  were  analyzed  using 
standard  methods  in  AOAC,  (1997). Vitamin C  was 
determined  using  2,  6  dichlorophenolindophenol  method

(Okullo et  al., 2010a)  and  beta-carotene  was  determined 
spectrophotometrically using HPLC (Rodriguez-Maya and 
Kimura, 2004).

Mineral Composition of the Pulp

The dry pulp of M. holstii (2.0 g) was digested with nitric acid 
and used in the determination of minerals likes K. Na, Ca, 
Mg,  Fe,  Zn  and  Cu  using  Atomic  Absorption 
Spectrophotometer  model  AA-63000  using  graphite 
furnace (Okullo et al., 2010a).

 

Qualitative phytochemical analysis 

    

     

      

       

      

       

         

          

        

  

       

       

      

       

      

      

 

        

    

      

          

  

   

 

        

   

        

      

      

       

 

   

      

         

  

 

   

    

     

  

  

 

 

   

       

  
         
        
      
       
         
       
         
        
        
     
       
       
      
       
        
          
         
       
  
          
      
   
       
           
          
  

       
     
       
       
       
       
       
      
      
        
        
         
      
 
     
        
    
    
         
   
      
         

Bioactive Components

The dry fruit pulp (20g) was extracted with Soxhlet 
apparatus techniques using 96% ethanol (150ml) for four 
hours. Phytochemicals including reducing compounds , 
tannins, saponins and alkaloids were identified directly from 
the ethanol extract (Ogwang et al. 2011; Magadula and 
Tewtrakul ,2010). However, a portion of ethanol extract

(25ml) was hydrolyzed with 10% HCl (15ml) by refluxing 
for 30 minutes The refluxed solution was cooled and.

extracted with diethyl ether (60ml) for identification of 
phytochemical like anthracenosides, coumarins, steroid 
glycosides, and flavonosides while the acidic solution was 
used for identification of anthocyanin pigments or 
anthocyanocides (Culei, 1982). Identification of reducing 
compounds (Fehling’s test): Ethanol extract (1ml) was mixed 
with Fehling I and II (2 ml each) in a test tube and heated 
in a water bath. Appearance of red precipitates on the 
bottom of the test tube indicates presence of reducing 
compounds. Identification of saponins (Frothing test): Ethanol 
pulp extract (5ml) was shaken vigorously with water (5 ml)

in a test tube for 10 minutes. Frothing on top of the liquid 
which persisted for 10 minutes with column of about 5 cm 
above liquid level was considered as evidence for presence 
of saponins. Identification of tannins (Ferric chloride test):

Ethanol extract (2ml) was diluted with 4 ml of water and 
three drops of ferric chloride were added. Presence of a 
blue/black precipitate colour showed presence of tannins

Identification of alkaloids (Mayer’s reagent test): Ethanol 
extract (15ml) was dissolved in 10% v/v Hydrochloric acid

(10 mL) and 10 % v/v ammonia solution (10ml) was added 
and shaken. The solution then extracted with ether (15ml). 
The ether extract was evaporated to dryness and 2% HCl 
solution (2ml) was added followed by 2-3 drops of Mayer’s 
reagents. Formation of opalescence or a yellowish-white 
precipitate confirmed the presence of alkaloid salts.

Identification of sterols and triterpenes (Liebermann-Burchard’s 
test): Ether extract (5ml) was evaporated to dryness in a test 
tube. Aceticanhydride (1ml) and chloroform (1 ml) were 
dissolved and sulphuric acid (about 1ml) was added from 
bottom with the aid of pipette. Presence of a reddish brown 
ring at interface between the two layers confirmed presence 
of sterols and triterpenes. Identification of flavonosides (Shibata’s 
reaction test): Ether extract (5ml) was concentrated to 
dryness in a water bath and 2ml of 50% methanol was added 
and warmed. Magnesium ribbon (1cm long) was then added 
followed by addition of 2 drops of concentrated HCl. 
Appearance of yellow or orange colour confirmed presence 
of flavonosides. Identification of anthracenocides (Ammonia

solution test). Ether extract (3ml) was mixed with 3ml of
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25% ammonia solution in a test tube and shaken vigorously. 
Appearance of brown to reddish colour in ammonium layer 
indicated  presence  of anthracenocides. Identification of 
courmarins (Ammonia  solution  +  UV –Light test): Ether 
extract (5 mL) was evaporated to dryness and 2ml of hot 
water was added to dissolve followed by addition of 10% 
ammonium  solution (1 ml).  The  occurrence  of  a  blue  or 
green  fluorescence  under  UV  light (360nm) indicated  the 
presence  of  coumarins. Identification of anthocyanocides:

Reddish acidic solution (3ml) remaining extraction with 
ether was mixed with 10% HCl or 10% Ammonia solution. 
Fomation of a violet colour in acidic medium or green/blue 
colour in an alkaline medium indicates presence of 
anthocyanin pigments. Identification of essential oils: The fruit 
pulp powder (5g) was extracted with diethyl ether (50ml)

by shaking . Presence of a pleasant odour indicate presence

of volatile oils.  

Quantitative phytochemical analyses 

Quantitative analyses including total phenolic compounds, 

total flavonoids, total anthocyanins and antioxidant activity 

were conducted on the fruit pulp.   

 

Determination of total phenols:   The amount of total phenols in 

the pulp was used to determine by Ciocalteu reagent 

method (Singleton and Rossi,1965) and Emaldi et al.,2004)  

In brief, 100 mg of  pulp samples was extracted with 10 ml 

of 50% methanol (5 ml) by manual shaking for 30 minutes.  

The solution was centrifuged at 300 rpm for 10 minutes and 

decanted into a test tube. 0.1 ml of the extract was diluted 

with 0.4 ml distilled water . Diluted Folin–Ciocalteu reagent 

(0.25 ml) and 20% sodium carbonate (1.25 ml) was added 

and vortexed . The solution was allowed to stand for 15 

minutes and the absorbance was measured at 725 nm using 

Genesys 10 UV spectrophotometer, model 2G21144001, 

Thermo Electron Corporation, Cambridge, United 

Kingdom). Different concentrations of garlic acid (0.1-0.60 

mg ml-1) or 10, 50, 100, 250 and 500 mg/ml were prepared 

in methanol for preparation of a standard curve and result 

were expressed in mg gallic acid equivalents (GAE) g-1 

dried extract (mg GAE/g dry fruit weight).  

 

Determination of total flavonoids:  chlorideAluminium

colorimetric method was used  to determine total flavonoids 

(Seal,2012; Borkataky et al. 2013).  In brief, 2.0 ml of the 

fruit pulp methanol extract was mixed  2% AlCl3 ethanol 

solution  (2ml) and  incubated at room temperature for 1 

hour. The  absorbance was measured at 420 nm using 

Genesys 10 UV spectrophotometer, model 2G21144001. A 

standard curve of rutin was prepared by dissolving 100 mg 

of rutin in 100 ml of methanol as stock solution i.e. 

concentration of 1mg/ml . The stock solution was diluted 

to concentration ranging from 0, 1.5, 0.3, 0.6 and 1.2 mg/ml 

with distilled water.  The results were then expressed as rutin 

equivalents (mg rutin equivalents per g of dry fruit pulp).  

 

Determination of total anthocyanin content:  A 

spectrophotometric method reported by Moo-Huchin et al. 

(2015) was used to determine total anthocyanins. The  pulp 

(1g) was extracted  with 30 ml of 95% ethanol/1.5 M HCl 

(85:15, v:v) stored at temperature of 4oC. The extracts were 

centrifuged, decanted and transferred to a 50 ml volumetric 

flask and the volume completed with 95% ethanol/1.5 M 

HCl.  The absorbance was measured at 535nm using 

Genesys 10 UV spectrophotometer, model 2G21144001. 

Total anthocyanin content was determined by applying the 

Lambert–Beer law, calculated as mg/100 g of Fresh Weight, 

through the formula: A535 dilution factor/E1%1cm; 535 

(Francis, 1982) 

 

Determination of anti-oxidant activity: DPPH free radical 

scavenging assay standard method was used to determine 

antioxidant activity (Simirgiotis & Schmeda-Hirshmann, 

2010 and Xu et al., 2010).   Pulp methanol extract  (20 - 100 

µl)  were  mixed with 3.9 ml of freshly prepared DPPH 

solution (25 mg L-1) in methanol, allowed to incubate for 30 

minutes . The absorbance was measured at 517 nm (UV-

visible spectrophotometer). The capability to scavenge the 

DPPH radical was calculated, using the equation:  

 

 

 

Where Ac is the absorbance of the control reaction and At 

is the absorbance in presence of the sample of the extracts. 

The antioxidant activity of the extract was expressed as IC50.  

 

 Extraction of the Vegetable Oil from the Seeds 

200 g of seed powder was extracted with hexane (2500 ml) 

using Soxhlet apparatus at 40-60oC for 6 hours. The hexane 

extract was concentrated using a rotary evaporator and later 

dried by heating in a vacuum oven at 50oC for 60 minutes. 

The percentage of the crude oil was determined 

gravimetrically as percentage content (AOAC, 1997). The 

extracted oil samples were stored in the refrigerator at 4oC 

until laboratory analysis was completed.  

 

     

                  

DPPH scavenged (%) = Ac-At ×   100

Ac 
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Chemical Analysis of Seed Oil

The physico-chemical characteristics of the extracted seed 
oil of M. holstii including; colour, refractive index, and acid 
value were  determined using  standard  methods  in AOAC

(1997).

Determination of colour: The oil sample (10ml) was placed in 
a cuvet and analysed using a lovi bond –Tintometer (model 
E,  S.  No.  5064E, United  Kingdom. The  colours  of  red, 
yellow  and  blue  units  were adjusted  until  a  perfect  colour 
match was obtained. The value of the colour with the lowest 
unit  was subtracted from  the  colours  leaving  two  units 
which were then used to describe the colour of the sample.. 
Determination of refractive index: The oil samples was analysed 
directly using  Bellingham  +  Stanley  refractometer  (Model 
No. A86006) (AOAC, 1997, United Kingdom. Determination 
of acid value: The oil sample (2g) was dissolved in  neutral 
diethyl  ether (25ml),  ethanol (25ml) and 1% 
phenolphthalein solution (1ml).  The  solution was titrated 
with 0.1M NaOH until a pink colour that persisted for at

least 15 second was obtained.  

 

Fatty acid profile:  The fatty acid profile of the oil as methyl 

esters was determined with a GC-MS (Okullo et al., 

2010b).The oil sample (10.0 mg) was mixed with 1ml 

anhydrous methanol containing 2M HCl  and heated in an  

oven for 2 hours at 90oC. The methanol was evaporated 

down to about 0.5 ml by a stream of nitrogen gas and 0.5ml 

distilled water added followed by hexane (1ml). The solution 

was  centrifuged and the hexane layer was pipetted  and 

transferred to the vial. One microlitre of hexane layer was 

injected splitless into  GC-MS (An Agilent 6890 N , USA)  

with  column (CP-WAX 52CB Chrompack 25 m x 0.25 mm 

(1.d.) with hydrogen as mobile phase. Injector and detector 

temperature were set at 260oC and 330oC respectively. The 

oven temperature was programmed as 90oC for 4 minutes 

and electron impact (EI) ionisation was  at 70 eV . The ion 

source temperature  was at 230°C. The components eluting 

from the column as chromatographic peaks were identified 

by comparison with the standard chromatograph of the 

mixture of 20 fatty acids methyl esters, GLC reference 

standard 68D Nu-Check –Prep (Elysian , Minn., USA).. The 

amount of each fatty acid in the sample was expressed as 

percent of the sum of all fatty acids in the sample. 

 

Data analysis 

The data for physical characteristics was summarized using 

descriptive statistics of range, mean and standard deviation. 

Student t -test was used compare the physical parameters  

and Pearson’s correlation was used to obtain relationship 

between these physical characteristics. The data for 

chemical characteristics were summarized as mean and 

standard deviation. The nutritional contribution per 

nutrient was computed as a percent of the Recommended 

dietary allowance (RDA) standards for children (4-8 years) 

and female adults (19-50 years) (National Academy of 

Science, 1989). The RDA value of M. holstii were compared 

with that of mango pulp (Maldonado-Celis et al., 2019) 

Results and discussion 

 

Physical characteristics  

The results for physical parameters of M. holstii of Rwanda 

is presented in table 1. Although a  significant different  

(P≤0.05) was observed for fruit weight, seed weight, seed 

breath;  fruit  length, fruit width, pulp content. number of 

seeds and seed diameter of M. holstii fruit  collected from of  

ranged from Uwinkingi  and Musebeya Sector, Nyamagabe 

District, Rwanda . 

Acid value       =      

    

Titration (ml) X 5.61

Weight of sample  
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 The ratio of  fruit length to fruit width and seed diameter 

and seed breadth  of M. holstii  indicate  round shaped fruits 

and oval shaped seeds.  Knowledge of weight and size of 

fruits to farmers, processors, plant breeders and traders is 

essential for selection of propagation seed, processing 

technologies, breeding purposes and pricing respectively 

(Shahbazi and Rahmati, 2013). In marketing, consumers 

physically tend to prefer fruits that are big in size with equal 

weight and uniform shape (Demirsoy and Demirsoy, 2004; 

Usenik et al., 2005).  Based on current size and weight 

measurements, fruit of M. holstii can be described as heavy 

fruits that can attract the attention of consumers and can 

also fetch high market prices.  Nonetheless, high pulp 

content (84-87%) of M. holstii fruit can be essential to 

consumers for processing products like juice, wine, jelly and 

jam.  Assessment of relationship of the physical parameters 

is important for plant breeders. In this study, a strong 

positive correlation (R2=0.833) was observed for fruit 

weight and fruit width, implying that with increase in width 

of the fruit the weight automatically increases . 

 

 

Chemical characteristics  

pH, titratable acidity(TA) and total soluble solids (TSS)  are 

important chemical parameters for fruit pulp as they 

determine its quality . The pH of M.  holstii pulp (3.38±0.04) 

in this study (Table 3) can be regarded as low  and acidic in 

in nature. This is also  reflected  by its high titratable acidity. 

The ratio of TSS: TA  indicates that M. holstii has acidic 

properties which are important in preservation and 

contributing to its sour taste. Such fruits with acidic 

properties like that of M. holstii are recommended for 

production of juice and jam.      
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Proximate Composition 

The pulp of M. holstii contained crude protein (8.03 ± 0.95 

g/100g) and dietary fibre (25.64 ± 0.06 g/100g). Therefore, 

100g of   M. holstii    in this study can contribute 42% of the 

RDA for proteins for children of 4 - 8 years and 18% for 

adults of 19 - 50 years, and 103% of dietary fibre for both 

children and adults (National Academy of Science, 1989).   

This makes M. holstii fruit pulp a good source of both plant 

protein and fibre, respectively. Nutritionally, proteins are 

known to reduce risk of stunting and diseases like 

Kwasiakow and marasmus. Dietary fibre   is essential in 

aiding absorption and re-absorption of cholesterol and bile 

acid, lowering incidence of constipation, preventing obesity 

and development diabetes, and reduce chances of 

developing colon and breast cancer ( Cogoi et al., 2013)  

 

The vitamin C of M. holstii pulp (19.80±2.13 mg/100g) was 

remarkable. Nutritionally, 100g of the pulp can contribute 

79% and 22% of the RDA for vitamin C for children 4-8 

years and 19-50 female adults respectively.  Vitamin C acts 

an as an antioxidant in the diet, and may reduce the risk of 

arteriosclerosis, cardiovascular diseases and cancer (Lim et 

al., 2007; Chalise et al., 2010; Isabelle et al., 2010).  The pulp 

of M. holstii also contained β- carotene (0.933 ± 

0.014mg/100g)  that was exceptionally high  since 100g of 

pulp can contribute 233% and 133% of the RDA for beta 

carotene RDA for 4-8 years and 19-50 adults, respectively 

(Table 3). β- carotene has ability to convert to retinal 

(vitamin A) that is associated with reducing risk of 

developing cancer, age-related macular degeneration, 

cataracts, and cardiovascular diseases (Wang et al., 2007; 

Tarwadi and Agte, 2007). β- carotene also functions in gene 

activation, inflammation and immune processes (Setiawan et 

al., 2001). Since in most developing countries, vitamin A 

deficiency is a serious public health concern, M. holstii can 

provide   a cheap alternative source of vitamin A. 

 

The concentration of iron (16.262±0.576 mg/100g) in the 

pulp of M. holstii was exceptionally high because 100g of 

pulp  is able to meet 163 % and 90% of the RDA for iron 

for 4-8 year and 90% in female adults respectively.   Iron is 

a constituent of hemoglobin, myoglobin, and a number of 

enzymes that play a role  of transporting oxygen from the 

lungs to the cells  in the body(Shetty, 2010). Deficiency of 

iron is associated with anemia in children and expectant 

mothers (National Academy of Sciences, 1989). Therefore, 

diet  with M. holstii fruit can be used to replace lost iron in 

female due to menstruation and malaria infected children 

(Shetty, 2010).   
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Zinc concentration(2.327±0.034 mg/100g) reported  in the 

pulp of M. holstii in this study was generally high as  100g of 

pulp can nutritionally meet 46% and 29% of the RDA for 

4-8 year and female adults (19-50years).  Zinc plays an 

important role in the body in DNA synthesis and 

replication, cell division and cell growth and differentiation; 

body defense mechanism and an anti-oxidant Zinc.

deficiency is reported to be associated with loss of appetite, 

growth retardati immunologicalchanges,skinon,

abnormalities,   hypogonadism and dwarfism  (National 

Academy of Sciences, 1989) and increased risk of infections 

(Shetty, 2010), Therefore M. holstii fruit pulp can improve 

the health of people by preventing infection and number of 

health conditions associated with zinc deficiency. 

 

The copper concentration (0.573±0.011mg/100g) in the 

pulp of M. holstii pulp  (Table 3)   can contribute 143% and 

63% of the RDA for 4-8 years and adults (19-50 years), 

respectively. Although copper is considered a toxic element, 

its concentration at low concentration is essential for human 

nutrition. copper functions as a cofactor in cellular 

metabolic reactions and copper-dependent enzyme catalytic 

reactions that involve molecular oxygen species (Shajib et al., 

2013) 

 

Bioactive Compounds 

The pulp of M. holstii was found to contain phytochemicals 

ingredients with biological activity like volatile oil 

compounds, reducing compounds, saponins, alkaloids, 

anthracenocides, coumarins, sterols and triterpenes, 

flavonosides and anthocyanocides. Quantitative analysis of 

bioactive compounds showed that the total phenolic 

compounds, total flavonoids, total anthocyanins and 

antioxidant activity were 995.19±48.43 (mg/100g GAE), 

9.06±0.64 mg/100g as rutin, 0.37±0.13 mg/100g pigment 

and 8.49±0.01 mg/g AAE respectively (Table 3). The total 

phenolic value of M. holstii (995 mg/100g)  can be have 

biological activities including antimicrobial, anti-

inflammatory (Chalise et al., 2010), anti-cancer (Ajila et al, 

2007) and anti-hypertensive and anti-diabetic (Isabella et al., 

2010).  With the growing interest for natural antioxidants 

(Huang et al., 2004), M. holstii fruit   can be an alternative 

fruit source for preventing age related diseases like cancer 

and cardiovascular diseases.  

Physico-chemical characteristics of Seed oil 

Apart from the fruit pulp, fruits seeds are also very 

important in extraction of vegetable oil for food, cosmetic, 

pharmaceutical and biofuel applications. More often than 

not, seeds of M. holstii are normally discarded after eating 

the pulp.  In this study, the seed of M. holstii had the oil yield 

of 37.67±1.53%, liquid oil at room temperature with yellow-

orange colour (Table 4).  This finding was 35.2%  M. holstii  

seed oil yield  that was reported by Mitzangi et al.,(2011) .  

The oil yield of M. holstii seed was considerably high enough 

to make it suitable crop for vegetable oil production. Plant 

seeds with about  20%  or more oil yield  content are suitable 

for commercial production of vegetable oil (Varzakas 

andTzia, 2015). 

 

The physical and chemical characteristics of M. holstii seed 

oil in this study were within the United National Food and 

Agricultural Codex Alimentarius standards for vegetable oil 

(El-Adawy and Taha, 2001; Prescha et al., 2014).    Analysis 

of fatty acid profile showed five major acids with  omega 6 

(linoleic fatty acid ) being the most dominant. 

 
 In fact, 78% linoleic acid in  M. holstii  seed oil was 

comparable to value of  80.2% report for M. holstii seed oil 

samples from the Democratic Republic of Congo as 

reported by Minzangi et al. (2011). Nutritionally, linoleic acid 

is important in the   prevention of cardiovascular disorders, 

atherosclerosis, cancer and hypertension.  
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The total unsaturated fatty acids (UFA) in M. holstii seed oil 
was  90.91%  with  the  total  poly  unsaturated  fatty  acids

(PUFA) being 78.92%. The high level of un-saturation in

M. holstii oils demonstrated by ratio of PUFA: SFA (8.5:1.0)

has health  promoting properties  of  preventing 
cardiovascular  diseases  and  lowering  serum cholesterol  in

the body.

Conclusion

Myrianthus holstii fruit pulp is rich in micro nutrients like iron, 
zinc, copper and beta carotene, and the seed oil in omega 3. 
These nutrients are  essential  in  nutrition  and  health.

Therefore, fruits can be consumed as a snack or processed 
into food products like  fruit  juice,  wine, jelly, jam and 
vegetable oil can  enhance nutrition, health and income of

most households The nutrients from M holstii fruit can be. .

used to supplement micronutrient deficient staple foods like 
plantain, cassava, potatoes and sorghum. Furthermore, the 
establishment of a processing facility for M. holstii fruit into 
juice, jam and wine, farmers with fruits can generate

additional income by selling their harvest.
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