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Abstract

Background: Monodora myristica is one of the common herbal spices used in the ethnomedicine of the Igbo people of
Southeostern Nigeriaalternotive medicine. It is cloimed to possess volued therapeutic and nutritive properties.
Objective: The aim of this study wos to determine the nutrient ond phytochemicol components of M. myristica seed,
sold in Owerri, Imo Stote, Nigerio.

Methods: The seed wos processed into spice powder before subjection to proximate, minerals, phytochemicols ond
terpenes evoluations using stondord methods.

Results:The proximote composition found: Protein 3.85+0.10%, moisture 9.02+0.37%, fot 9.74+0.02%, osh
11.75+0.21%,crude fiber5.8540.41% ond corbohydrate64.65+1.31%. Vitomins present were Vitomin A 1.27+0.03%,
Vitomin .B 0.63+0.02% ond Vitomin C 0.3440.02%.The spice contained the mineral elements potossium, sodium ond
mognesium in high omounts, ond colcium, iron, mongonese, copper ond zinc in low amounts. Tonnins, olkaloids,
flavonoids, saponins, phytates, oxolates ond phenols were the phytochemicals detected. Delto 3 carene was the major
terpene detected ot 0.4231% followed by rho cymene (0.2506%), olpha pinene (0.1567%), beta myrcene (0.1102%).

Maojority of the terpenes were present in trace omounts. The spice powder is vitomins ond minerols rich.
Conclusion: The medicinal functions of the plont con be attributed to its diverse phytochemicalpotentiols.
Keywords: Monodora myristica,proximate, minerols, phytochemicals, terpenes.

Introduction

Monodora myristicais o. perennial tree of the family
Annonecea native thot thrives in evergreen forest. /t is
known colloquial as 'Ehuru’ (Igbo), 'Ariwo' (Yoruba),
'Awerewd (Houso) ond Africon nutmeg in Nigeria
generolly [1]. M. myristica is an important economic
tree used os timber becouse it is hard ond eosy to work
on [2]. The seeds which are embedded in awhite sweet-
smelling pulp of the sub-spherical fruit ore the most
economicolly importont [3]. Studies have shown that
the seeds are used as condiment for their aromatic
flavour ond medicinal potency. The kernel is obtoined
by crocking the hard nut ofter roosting ond ground into
powder for use os spice in traditionol cuisines in
Nigeria [4]. Ethnomedicinolly, M. myristica is used to
treot orthritis, rheumatism, haemorrhoids, cutoneous
ond subcutoneous infections [5]. The oromatic seeds
ore used widely os tonic, ontiemetic, operients,
stimulont, ond stomochic [6].

Spices contoin nutrients required for growth ond
normol body functions and os such add to the bulk of
nutrients in o diet to olleviate the effects of their
deficiencies [7]. Spices also contoin phytochemical
such os alkoloids, glycosides, flovonoids, tonnins,
soponin ond terpenes which are responsible for their
medicinol properties [8-10]. M. myristica considered os
o cheop substitute to nutmeg for the preporotion of
spicy meals contains several nutritionol ond non-
nutritional compounds /11].Plants produce
Phytochemicals which have o wide array of functions
both for the benefit of onimols ond humons [12].
Phytochemicals ore secondory metobolites found in
plonts that exert physiological ond metobolic effects on
humons, which might be beneficial for the prevention

ond monogement of severol diseases [13-15].
Beneficial effect of phytochemicals against concers,
coronary heort diseose, diobetes, high blood pressure,
infloammation, microbial ond porositic infections,
psychotic diseases, spasmodic conditions, ulcers hove
been reported [15,16]. Terpenes represent the lorgest
class of phytochemicols in several plonts with diverse
bioactive properties [17]. Spices ore increosingly
finding useful opplications in medicine aside their
common culinary usoge [8]. For the full nutritional ond
heolth benefits of ony spice to be harnessed, o
compositional study needs be carried out. Therefore,
the aim of this study wos to evoluate the nutrient ond
phytochemical contents of M. myristica spice powder
sold in Owerri, Imo Stote, Nigerio.

Materials and Methods

Sample Collection

Monodara myristica seeds were purchosed from Relief
Morket in Owerri Municipol, Imo state, Nigerio. The
somples were identified by plont toxonomists ot Imo
state Polytechnic Umuogwo.

Sample Preparation

The M. Myristica seeds were dried of room temperoature
ond in a cabinet oven ot temperature of 60°C for 30
minutes. The kernel wos removed before grinding with
Marlex electroline grinder to obtain a smooth powder.
The preporation process is shown in Figure 1.
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Ground with electric grinder

Figure 1: Flow chart for processing of M. myristica spice powder

Chemical analysis

The moisture, ash, fot, protein, crude fiber ond
carbohydrote content of M. myristica were determined
using stondoard AOAC methods [18]. Vitomins A, B,
ond C were determined by Peorson [19] method. The
atomic obsorption spectrophotometer (AAS) method
of AOAC [18] wos used to determine mineral (iron,
colcium, zine, copper, mongonese, sodium, mognesium
ond potossium) ond heavy metol content of the spices.
Terpene content was determined using FET headspoce
GC-FID occording to method of Hilliord et al. [20]. The
anolysis wos corried out by ANRESCO Loboratories
Inc., Son Froncisco, CA, USA.

Statistical Analysis
The doto obtained from different onalyses were

subjected to statistical onalysis using SPSS v20 to
obtain meon ond stondord deviation.

Results

The meon was calculated from duplicate
determination. Proximote composition of M.
myristica seed presented in Toble 1, revealed protein
content of 3.85+0.10%.,moisture 9.02+0.37, fat
9.74+0.02, osh 11.75+0.21, crude fibre 5.85.41 and
carbohydrate 3.85+0.10%.

Table 1: Proximate composition of M. Myristica spice powder

Property Percentage (%)
Protein 3.85+0.10
Moisture 9.02+0.37

Fat 9.74+0.02

Ash 11.75+0.21
Crude fiber 5.85+0.41
Carbohydrate 64.65+1.31

Table 2 shows the minerol contents (Potossium, sodium magnesium, colcium, iron, mongonese, copper ond zinc)

evaluated.

Table 2: Minerol composition of M. Myristica spice powder

Property Percentage (%)
Mg 0.266+0.02

K 1.1244+0.01

No 0.191+0.01

Ca 0.003+0.01

Mn 0.001+0.006

Fe 0.009+0.003

Cu 0.002+0.001

Zn 0.001+0.001
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Table 3 shows the vitomin composition M. myristica spice powder. Vitomins A, B, ond C were onalyzed, with
concentrations 1.27+0.03 %, 0.63+0.02 % ond 0.34+0.02 % respectively.

Table 3: Vitomin composition of M. myristica spice powder

Property Percentage (%)
Vitomin-A 1.27+0.03
Vitamin-B, 0.63+0.02
Vitomin-C 0.34+0.02

Toble 4 revealed the result for phytochemicals onolyzed; tonnins, alkoloids, flavonoids, saponins, phytotes, oxolates ond
phenols.

Property Result (mg/Kg)
Tonnin 1.20+0.01
Alkaloid 13.42+0.13
Flovonoid 3.10+0.02
Soponin 2.84+0.07
Phytate 15.20+0.05
Oxalate 0.79+0.01
Phenol 5.50+0.14

Table 5 shows the terpene profiling result of the M. myristica spice powder, camphene,
Table 5: Terpene profile of M. myristicaspice powder

Analyte Y%

a —Pinene 0.1567
Camphene ND
B-Myrcene 0.1120
[ —Pinene 0.0089
d 3-Corene 0.4231
Limonene 0.0798
a-Terpinene 0.0018
Ocimene | 0.0299
Ocimene 2 0.0366
p-Cymene 0.2506
Eucalyptol BLOQ
y-Terpinene 0.0020
Terpinolene BLOQ
Linolool 0.0628
Isopulegol ND
Menthol ND
(-)-Borneol BLOQ
Terpineol 0.0098
Citronellol 0.0332
Geroniol BLOQ
B —Coryophyllene 0.0049
o —Humelene 0.0031
Nerolidol 1 0.0060
Nerolidol 2 ND
Guoiol ND
Caryophyllene Ox ND

o -Bisabolol ND
Eudesmol ND
TOTAL 1.2212

ND = Not Detected; BDL = Below Detection Limit (0.0015%)
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Discussion

The form ond the analyticol methods used in anolysis
con octually affect quontitative components or octive
ingredients in plont samples. The proximate
composition of M. Mpyristica showed it contoined
protein 3.85+0.10%, moisture 9.02+0.37%, fot
9.74+£0.02%, ash 11.75+£0.21%, crude fibre
5.85+£0.41%, ond carbohydrate 64.65+1.31 %. The
protein volue (3.8540.10) waos significontly lower thon
previous findings[51] 12% ond [52] 14.02+0.87%.
This difference may be ottributed to the extroction
methods used [53].Soil content and period of harvest of
the somple may have affected the value. Although, M.
myristica is only added os o seasoning os such does not
contribute significontly to doily protein intoke. The
value of carbohydrate shows thot M. myristica seedis o
good source of carbohydrate. The fot (9.74+0.02%) ond
protein (3.85+0.10 %) contents were low compared to
volues of 12.35+0.05% ond 14.78 + 0.15% reported in
previous studies [21] while moisture ond crude fibre
contents ore comparoble to values of 8.78+0.02% ond
4.93+0.02% in the some study. The moisture content
wos low which implies thot the spice con be stored for o
long atime without deteriorotion in quality or microbiol
spoiloge. Dietary fibre helps in bowel movement to
prevent constipation [22]. Fibre also hove onti-
inflammotory function ond may contribute to reduce
symptoms or bring relieve from inflammotory bowel
discases [23].

The osh content 11.75+0.21% indicates high minerol
presence in the spice. Potassium, sodium ond
mognesium, calcium, iron, mongonese, copper ond zinc
were the minerals present in the spice powder. Minerols
constitute only 4-6% of the humon body but they play
critical roles in metobolism ond cellular function [24].
According to Sonchez-Costillo ef al. [25] consumption
of minerals such os sodium, potossium, mognesium,
colcium, mangonese, copper ond zinc could potentiolly
reduce risk of cordiovosculor ond other diseases.
Mognesium, potossium, ond sodium were the most
obundont ond they ore omong the mojor minerol
elements. Sodium ond potassium ore responsible for
osmotic equilibrium in the body [26]. Mognesium is on
essential cofoctor in mony enzymotic reoctions in
intermediory metobolism [27].

With the exception of colcium the other minerols
present in troce omounts ore omong the troce element.
Coalcium is essentiol for bone formation, musculor,
digestive ond circulotory system function. The mineral
also have regulotory effects on proteins ond enzymes
[28]. Zinc is on essential trace element needed for
proper centrol nervous system function ond for
hormonol bolonce in the body [29]. Zinc is a co-foctor
in the function of enzymes ond influence gene
expression for protein synthesis [30]. It hos thyroid
[31], nervous system ond hormonal bolonce functions
[29], ond ensures stronger immunity [32]. Speciol
interest is been poid to spice for their minerals ond
vitamin content to tackle the problem of deficiency in
diet [7]. Vitomin A is needed for good vision, growth
ond development, ond immune system function
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[33,34]. Vitamin B, is required for glucose, lipids ond
omino ocid metobolism [35]. Scurvy, a disease coused
by vitomin C deficiency con be prevented ond treoted
by eating vitomin C contoining diet spiced with M.
myristica.

Tonnins (1.20+0.01 mg/kg), alkoloids (13.42+0.13
mg/kg), flavonoids (3.10+0.02 mg/kg), soponins
(2.84+0.07 mg/kg), phytates (15.20+0.05 mg/kg),
oxalates (0.79+£0.01 mg/kg) and phenols (5.50+0.14
mg/kg) were the phytochemicals detected in the seeds
of M. myristica. Similar phytochemicals with the
exception of phytate were reported present in the seeds
of M. myristica in onother study in Umuchio, Abia
State [8]. Phytochemicals ore known to have
physiological ond metobolic roles in living system [35,
8]. Plont alkoloids have onolgesic, ontispasmodic ond
ontibacterial effect [36]; flovonoids have ontioxidont
properties [38]; plont phenolics hove ontioxidont
function [39]; soponins serve os expectoront ond
emulsifying ogent [35]; tonnins con inhibit microbial
growth ond metobolism [40] ond steroid have
cardiovasculor ond hormonol functions [41].

The M. myristica seeds contained Delta 3 carene, p-
cymene, olpha pinene, bete myrcene, beto pinene,
limonene, alpha terpinene, gommo. terpinene, linolool,
citronellol, terpineol, beto coryophylleneocimene 1,
alpha humelene, nerolidol 1, ocimene 2 ond ond p-
cymene. Nguefock [2] reported thot the seeds of M.
myristica contoined olpha phellondrene which was not
detected in this study ond olpha pinene, myrcene,
limonene ond betapinene which were detected.
Terpenes are the largest closs of chemical compounds
in plont [17]. They have gained much attention becouse
of their importance in plonts physiology os structurol
compounds ond for the defensive role they play in plont
ecology [42,43]. These volatile aromatic compounds
ore beneficiolly to mon industriolly os solvents,
cleaning ogents ond as flavour ond frogronce additive
[44, 45]. In medicine, alpho-pinine regorded as one of
the most potent ond widely distributed terpene among
plonts, functions os bronchodilotor, onxiolytic, onti-
concer, onti-inflammatory ond ontimicrobiol ogent
[46]. P-cymene is reported to have onti-inflammatory
ond ontidiobetic effect [47]. Limonene is used in
traditionol medicine to provide relieve from heartburn,
gollstone ond gostro-esophageal reflux diseose [48].
Intoke of 1000 mg of d-limonene hos been shown to
reduce symptoms of gostro-esophogeal reflux diseose
[49]. Safety and toxicity report suggest thot high doses
of terpenes con couse ollergic dermatitis [45], offect
fertility ond reproductive performonce [50].

Conclusion

From o nutritionol view point seeds of M. myristica is
rich in minerals ond vitomins which hove nutritionol
benefits. Though they ore port of the mojor stoples
consumed, their nutritionol quality mokes them
importont in supplementing the vitomins ond minerals
present in diets to which they are added. They also
contain several beneficiol phytochemicols which have
functionoal properties os ontioxidents. The chollenge in
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the use is to produce it in commerciol quontities ond
forms which will hove easy introduction in our delicocy
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