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ABSTRACT 
Proximate, nutritional valuable minerals and functional properties of Monodora 
Mystistica seeds flour were determined using Standard Analytical Methods.  The 
means values of various parameters for proximate composition (%) were: 
moisture (4.88±0.13), fat content (34.40±0.1), ash (5.99±0.13), crude protein 
(10.79±0.10), crude fibre (35.85±0.10) and carbohydrate (8.05±0.01).  The 
valuable minerals in (mg/100g) were: K (353.95±0.10), Ca (121.45±0.02), Na 
(1264.19±0.03), Mg (13.90±0.02), Zn (21.50±0.02), P (17.20±0.20), Fe 
(13.70±0.20) and Cr (13.70±0.15). The results for protein functional properties in 
(%) were: loose bulk density (0.4348±0.02), pack bulk density (g/ml) 
(0.5714±0.00), Gelation Capacity (51.40±0.33), Water Absorption Capacity 
(121.50±0.05), Oil Absorption Capacity (182.50±0.20), Emulsion Capacity 
(55.77±0.02), foaming capacity (8.16±0.02), foam stability (1.92±0.02) and 
swelling capacity (6.60±0.01). The result suggested that Monodora Mysistica 
seed flour has high nutride values and may be used as food supplements for both 
domestic and industrial purpose. 
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INTRODUCTION 
At present, the desire to conserve resources spent on importation of flour for domestic and 
industrial use gave a renewed impetus in the search for novel sources to compliment the traditional 
ones.  There has been a focus on non-utilized seeds for possible development and use.  There are 
several of these under-utilized plant seeds in Nigeria.   
Monodora Myristica, commonly referred to as Calabash Jamaican Nutmeg is a tropical plant 
belonging to the family “Custard Apple” of flowering plants.  In Nigeria, it is known as “Arinwo” 
by Southwest people. The plants have many seeded berry that grows well in the evergreen forests 
of West Africa.  The tree is most prevalent in the Southern part of Nigeria (Adegoke and 
Akinsanya, 1987).  Investigation revealed that almost every part of the tree has economic 
importance. (Okafor, 1970).  The flowers of Monodora Myristica look very much like those of an 
Orchid (hence the common name of African Orchid nutmeg) and the fruits is nearly spherical drupe 
about the same size of an orange (Cetnel Spice Guide, 2008).  The fruits contain a number of these 
aromatic seeds embedded in a yellow pulp. 
Once the seeds are dried, they have aroma reminiscent of nutmeg. The seeds are ground and used as 
seasoning for West Africa soup or stews or used as flavor in cakes.  In Southwest part of the 
Nigeria, it is generally pounded to a fine powder and used as both thickener and flavouring agent 
for Nigerian stews. Therefore, this present study is aimed at investigating the proximate, minerals 
and protein functional properties of Monodora Myristica seeds produced in Nigeria.  Such 
information may further expand the scope of knowledge on the utilization and nutritional qualities 
of Monodora Myristica seed flour. 
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MATERIALS AND METHODS 
Collection and Sample Preparation: Dry Undehisced Monodora Myristica (African Orchid 
Nutmeg) pods were obtained from neighborhood market in Agege.  The seeds were carefully 
removed from the pods and deshelled. The dark brown cotyledons of Monodora Myristica seeds 
were sundried for three (3) days.  All chemicals used were of the analytical grade. 
Chemical Analysis:  The proximate analyses of the samples for moisture, total ash and crude fibre 
were carried out in triplicate using the Analytical Methods described by AOAC (1984).  The 
nitrogen was determined by Micro Kjedahl Method described by Pearson, D (1978) and the 
nitrogen was converted to protein by multiplying by a factor of 6.25 according to (Mestrallet, M. G. 
et al, 2004).  Carbohydrate content was estimated by difference of the mean values, that is, 100 – 
(sum of percentages) of moisture, ash, protein and lipids as described (Oderinde, R. A. et al, 1970). 
Data were expressed as percent of dry weight. 
Extraction of Oil:  250g of the seed samples were pulverized in Monilex blender into fine flour. 
The seed flour was transferred into a Thimble and oil extracted using Soxhlet extractor using 
petroleum ether of Analytical grade, boiling range of 60oC-80oC for 10 hours (EEC, 1990).  The 
extracting solvent was evaporated leaving the concentrated oil sample for analysis, extract oil was 
quantified gravimetrically. 
Mineral Analysis:  The valuable mineral constituent present in the seeds were analyzed by dry-
ashing at 55oC to constant weight and dissolved in volumetric flask using distilled water with drops 
of concentrated Hydrochloric acid (Hcl).  Sodium and potassium were determined by flame 
photometer. (Model 405, coming UK).  All other metals were determined by using Atomic 
Absorption Spectrophotometer (Hitachi Z6100, Japan). 
 
FUNCTIONAL PROPERTIES OF SEED FLOUR 
Water Absorption Capacity: WAC of the seed flour was determined using the Standard Procedure 
recommended by Sathe et al, (1982) and Sosulski (1962). 10ml of water was added to 1.0g of seed 
flour sample in a beaker, the suspension was then stirred using magnetic stirrer for 5 mins at 
1,000rpm on Galleukamp Magnetic Stirrer not plate. 
The suspension was centrifuge at 3,500rpm for 30 min. The volume of supernatant obtained was 
measured in a 10ml measuring cylinder.  The water absorbed by the seed flour was calculated as 
the difference between initial water used and the volume of the supernatant obtained after 
centrifuging and the result expressed in %. 
Oil Absorption Capacity:  1.0g flour in 10ml of oil were mixed using Magnetic Stirrer at 1,000rpm 
for 5 minutes.  The mixture was then centrifuge at 3,500rpm for 30 mins.  The amount of oil 
separated as supernatant was measured.  The difference in volume between the initial oil used and 
the supernatant was taken as the oil absorbed by the samples and expressed as % g/g of oil 
absorbed. 
Bulk Density Determination:  About 2.0g of flour sample was put into an already weighed 5ml 
measuring cylinder and the volume was noted to be volume of the sample used.  The new mass of 
the sample and measuring cylinder recorded (W2). Both the volume and he mass of the flour 
sample were determined.  
 
 It is expressed as: 
BD = W2 –W1 
  Vol of sample 
Emulsion Capacity: The procedure recommended by Inklaar and Fortuin (1969) was used.  2.0g of 
flour sample was made to flurry in 20ml distilled water in an Erlenmeyer Flask by stirring at 
1000rpm for 15 minutes with a magnetic stirrer.  5ml of Monodora Myristica oil was added and 
stirred for another 1min.  It is then centrifuge at 3500rpm until the volume of oil separated from 
emulsion was constant. 
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 Emulsion capacity (%) = Height of emulsified layer x 100 

   Height of the whole layer 
 
Least Gelation Capacity Determination (LGC):  The least gelation properties was determined by 
modifying the method of (Coltman and Garcia, 1977).  The sample suspension of 2-20% (M/V) 
was prepared in 10ml distilled water in test-tubes.  The test tubes containing the suspensions were 
then heated for 1hour in a gentle boiling water bath.  The tubes were cooled rapidly in water at 
40oC for 2 hours.  Each of the test-tubes was inverted one after the other starting from the test-tube 
containing the least sample concentration.  The LGC was taken as the concentration when the 
sample from the inverted test-tube did not fall or slip. 
Foaming Capacity Determination: 2.0g of flour sample was weighed into a 500ml beaker and 
100ml of distillled water was added.  The mixture was stirred at room temperature.  The slurry was 
then transered to 250ml measuring cylinder and whipped for 5 min using the homogenizer.  The 
initial volume before whipping and the final volume after whipping was recorded.  The foaming 
capacity was expressed as percentage volume increase due to whipping at zero time.  Find the 
volume of the foam was recorded at time interval over a period of 6 hours to obtain the foaming 
stability.  The above process was repeated for seed flower. 
 
Foaming capacity (%)  = volume after whipping – volume before whipping 
       Volume before whipping 
 
RESULT AND DISCUSSION 
Table 1 presents the result of the proximate composition of Monodora Myristica seed flour.  The 
mixture mean value of Monodora Myristica seed flour is (4.88±0.13), dry weight is somehow low 
when compared with the mean value of moisture of legumes ranging from7.0%-11% reported by 
Arkroyed, et al (1964).  However, this value is in close agreement with those reported by Oderinde 
et al, 2009 (3.00±0.13%) for Hura Crepitan seed.  The low moisture content obtained in this study 
will prolong the shelf life of this seed flour and prevent it against any microorganism attack during 
storage.  The value of crude protein content (10.79±.10) is lower compared with that Oladele 
(2005) (38.5±0.49 and those reported for some conventional seeds by Esuoso and Bayor (1998).  
The ether extract (crude fat) (34.44±0.11) obtained in this study is high which showed that the 
processing of the oil for industrial or edible purposes will be economical.  However, the value is 
lower when compared with report of Olatidoye, et al (2009) for Hura Crepitan seed oil.  Fat is 
important in diet because it facilitates the solubility of vitamin fat soluble vitamins (Bogert et al, 
1994). 
The ash content mean value is 5.99±0.13.  It has been recommended by Pomeranz and Clifton 
(1981) that the permissible limit for ash content of nuts, seed and tubers should not exceed 1.5-
2.5% in order to be suitable for animal feed.  Thus, this high content obtained in this study makes it 
unsuitable for animal feed.  The carbohydrate content is 8.05±0.01 and crude fibre was found to be 
35.85±0.10.  This low carbohydrate content might be due to its high fat contents.  The crude fibre 
value is higher when compared with that reported by Olatidoye et al (2009) (7.63) for Hura 
Crepitan seed flour and Oderinde et al (2009) (6.7±0.20%).  This high crude fibre values suggested 
that might be useful as food supplement to aid digestibility. 
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Table 1.0: Proximate Composition of Monodora Myristical Seed Flower 

COMPOSITION % 
Moisture 4.88±0.13 
Crude Protein 10.79±0.10 
Crude Fat 34.44±0.11 
Ash 5.99±0.13 
Crude fibre 35.85±0.10 
Carbohydrate 8.05±0.01 

 
Table 2.0: Mineral Composition of Monodora Myristica Seed Flower 

MINERALS Mg/100g 
Potassium (K) 353±0.10 
Calcium (Ca) 121.45±0.02 
Sodium (Na) 1264.19±0.03 
Phosphorus (P) 17.20±0.20 
Zinc (Zn) 21.50±0.03 
Iron (Fe) 13.70±0.20 
Nickel (Ni) 16.60±0.61 
Chromium (Cr) 13.70±0.15 
Copper (Cu) 0.09±0.00 
Lead (Pb) ND 

 
The mineral content (mg/100g) of Monodora  Myristica seed flour is shown in Table 2.  The least 
abundant minerals were Cu, Cr, Ni and Fe while sodium mean value of this present study is the 
most abundant mineral in the seed flour.  Generally, the minerals are important in the diet because 
of their various functions in the body.  They serve as co-factors for many physiological and 
metabolic functions.  Sodium is a macronutrient which constitutes 2% of the total mineral content 
ofhte body.  It plays a vital role in maintaining the body fluid volume, osmotic equilibrium and 
acid-base balance.  Calcium is important mineral required for bone and teeth formation and 
neurological functions was found to be present at the significant levels (121.45±0.02 mg/100g).  
however, the calcium mean value in this present study is higher than pumpkin and gourd seeds 73.2 
and 54.9mg/100g respectively reported by Olaofe et al, 1994.  The mean value of potassium 
(353.95±0.10mg/100g) is significantly higher than that reported for Hura Crepitan seed flour 
(62.17±0.1mg/100g) by Olatidoye et al, 2009.  The ratio of sodium to potassium in the body is of 
great concern for prevention of high blood pressure. Na/K ratio less than one is recommended by 
(Nierman et al, 1992).  However, Na/K ratio for Monodora Myristica seed flour will not reduce 
high blood pressure disease. PLow CalP ration facilitates calcinations of calcium in the bone. 
Table 3 presents the protein functional properties of Monodora Myristica seed flour (%).  The result 
for water absorption capacities is (121.50±0.1).  However, the result was lower compared to the 
values reported for defatted gourd seed, (199.00±0.01), white melon (221±0.3) and bulma cotton 
seed (2030±1.0) by Ogungbende 2004.  Water absorption capacity is a critical function of protein in 
various foods like doughes and baked products (bread and cakes).  Hence, Monodora Myristrica 
seed flour may be useful for these food formulations (Oshodi et al, 1999).  The foaming capacity 
for this seed flour is 8.16±0.02%.  This value reported in the present study is significantly lower 
than those of soybean flour (70.0%) sunflower flour (23.0%) reported by (Linn et al, 1974) and 
Pigeon flour (68.0%) reported by Oshodi and Ekperigin (1998).  This low value reported in this 
present study suggested that the seed flour may not be rich in flexible protein molecules which 
rapidly reduce the surface tension to give a foaming ability (Grahom and Philips, 1980).   
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The emulsion capacity value (55.77%) is lower than those of African yam bean flour (90.0%) 
reported by Oshodi et al (1997) and (95.10%) reported for sunflower flour by (Linn et al, 1974), 
pigeon pea flour (49.40%) reported by Fagbemi and Oshodi (1991) which suggested that Monodora 
Myristica seed flour may be a good substitute for wheat flour, soy flour and full-fat flutted pumpkin 
as meat additives/extender and binder formulation. 
The gelation capacity results for the seed flour is 56.20±0.01%).  This value is significantly higher 
when compared with the report of Ogungbende, 2004 for gourd seed flour (18.0%), yellow melon 
seed flour (12.0%), white melon (14.0%) and bulma cotton seed flour (18.0%) and (8.0%) obtained 
for lima flour (Oshodi, 1993). 
Finally, the oil absorption capacity for this seed flour is (182.50±0.20%).  This value is higher 
when compared with value (115.50±0.30%) reported for entanda gogas seed flour by Adeleke 
(2010).  However, this present result showed that Monodora Myristica seed flour has high oil 
absorption capacity and would be very useful in food formulation. 
 

Table 3: Protein Functional Properties of Monodora Myristica Seed Flour 
 

 

 

 
 
 
 
 
 
CONCLUSION 
This present study indicated that Monodora Myristica seed flour contained high nutritional 
components like crude fat, carbohydrate and valuable minerals (Na, K, Ca, P, Fe and Zn) which 
will make them to be more useful for both medicinally and nutritionally.  The results for protein 
functional properties suggested that high water absorption capacity, gelation capacity, oil 
absorption capacity and bulk density of this seed flour suggested that the flour of Monodora 
Myristica Seed Flour might be a good substitute for wheat flour, soy flour and full-fat flutted 
pumpkin as meat additives formulations, cakes, mayonise and milk. 
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