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Abstract
The curative effects of some plants for curing various human diseases could be as a result of the presence
of bioactive constituents in them. The proximate composition and mineral composition of dried Myristica
fragrans (nutmeg) seeds were studied. The nutrients and minerals were analyzed by using different
biochemical methods and by using various titration methods. Myristica fragrans seeds showed the
presence of high contents of moisture (51.03± 0.25) mg/g and fiber (10.91± 0.3) mg/g. The mineral
content estimation indicated the major presence of calcium (30.95 ± 1.25). On dry matter basis, these
medicinal plants show high nutritive value with a maximum percentage of important minerals, which can
be used for health care during the anemic condition and as food and fodder for livestock. In the present
study Myristica fragrans was proved to have high nutritive and mineral composition.
Keywords: Myristica fragrans, ash, moisture, fiber, minerals.

1. Introduction
In the present pharmaceutical field, plants from the major sources for medicines, as the large
numbers of drugs in use are obtained from plants. The medicinal plants are rich in secondary
metabolites, which are potential sources of drugs and essential oils of therapeutic importance.
Medicinal plants are widely used in various ailments, because of their safety besides being
economical, effective and their easy availability [1]. According to a survey (1993) of the World
Health Organization (WHO), the practitioners of traditional system of medicine treat about
80% of patients in India, 85% in Burma and 90% in Bangladesh [1, 2].
Globally, the early part of the 20th century brought an evolution of the pharmaceutical
industry. With the progress of chemical techniques, crude drugs came to be replaced by pure
chemical drugs and the developed countries witnessed a decline in popularity of medicinal
plant therapy. However, during the recent part the interest has swung again and there is a
resurgence of interest in the study and use of medicinal plants.
Mixtures of medicinal plants are prescribed by the traditional healers for diseases ranging from
common colds to malaria, arthritis, ulcers, etc. [3]. Minor elements have very important
functions and it is believed a key component of proteins such as haem protein and hemoglobin,
which play a role in biochemical functions and essential enzyme system even in low doses.
Başgel & Erdemoğlu [4] reported the daily mineral intakes by consuming herbal tea for a 70 kg
person and the reported amounts of minerals per day are 500 mg Ca, 300 mg Mg, 15 mg Fe, 5
mg .Studies originally showed that optimal intakes of elements such as sodium, potassium,
magnesium, calcium, manganese, copper, zinc and iodine could reduce individual risk factors,
including those related to cardiovascular disease for both human beings and animals [5-7].
Minerals are obtained from the earth’s crust. Through the effects of the weather, rocks that
contain minerals are ground into smaller particles, which then become part of the soil. The
mineral content in the soil is absorbed by growing plants. The plants are consumed by both
animals and human beings as food. This mineral becomes part of the food chain. The plants
absorb much of the essential elements from the soil in which they grow and serve as indicators
of the materialization [8].
Calcium is the main component of bones and teeth. Their elementary function in cell
membranes and on muscles is by regulating endo- exoenzymes and blood pressure [8].
Throughout the world, there is increasing interest in the importance of dietary minerals in the
prevention of several diseases. Minerals are of critical importance in the diet, even though they
comprise only 4–6% of the human body. Major minerals are those required in amounts greater
than 100 mg per day and they represent 1% or less of bodyweight. These include calcium,
phosphorus, magnesium, sulphur, potassium, chloride and sodium. Trace minerals are more
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essential in much smaller amounts, less than 100 mg per day,
and make up less than 0.01% of bodyweight. Essential trace
elements are zinc, iron, silicon, manganese, copper, fluoride,
iodine and chromium [9].
The major minerals serve as structural components of tissues
and function in cellular and basal metabolism and water and
acid-base balance [10-12]. Trace metals constitute significant
health hazards for man and have become an area of particular
concern and high priority in environmental research [13]. Trace
elements can be directly taken up by the leaves of plants or
they are accumulated in the soil and reach the plants through
their roots [14]. Several studies have been carried out on edible
wild plants [15-21] but, limited studies on mineral contents of
condiments were made [22-23].
Proximate analysis in plants gives valuable information and
help to access the quality of the sample. It provide information
on moisture content, ash content, volatile matter, content, ash,
fixed carbon etc. Ash is the inorganic residue remaining after
water and organic matter has been removed by heating, which
provides a measure of the total amount of minerals within the
drug. Minerals are not destroyed by heating and they have a
low volatility as compared to other food components. Total
ash may vary within wide limits for specimen of genuine drugs
due to variable natural or physiological ash. Ashes give us an
idea of the mineral matter contained in a plant. Measuring it is
important, because mineral matter may be the cause of a
pharmacological effect [24].
The aim of this study was to determine the mineral contents of
ethanolic extract of Myristica fragrans which is a principal
member of Indian households. The proximate analysis was
determined using fresh, dried and powdered sample of the
seed.
2. Material and Methods
2.1 Plant material
Fresh seeds of Myristica fragrans were collected from Kerala.
Plant sample was washed and shade dried at room
temperature. The dried and ground plant part extracted with
ethanol by Soxhlet extraction. This was used for the estimation
of minerals.
2.2 Proximate Analysis
The parameters determined for proximate analysis include ash
value, moisture content and crude fiber content of the drug.
The moisture content was determined by keeping the dry and
ground samples in an oven at 105 ºC for 6 hours. The ash
content was estimated [25] by keeping 2 g sample in a muffle
furnace at 550 ºC for 3 hours and the crude lipid content was
determined by extracting the samples using ethyl ether in a
Soxhlet for 6 hours. Determinations of all parameters were
carried out in triplicate.
Table: 1 proximate analysis of Myristica fragrans
Parameters
Ash
Moisture
Fat
Crude Fiber

References
Raghuramalu, et al.,2003 [26]

2.3 Estimation of mineral content
Extract Preparation: Measured amount of the powdered

plant material was successively extracted in a Soxhlet
extractor at elevated temperature using ethanol. The extracts
were filtered through filter paper and poured on petri dishes to
evaporate the liquid solvents from the extract to get dry
extracts. This extract was used for the estimation of minerals
in the plant sample.
Table 2: Mineral content in Myristica fragrans
Parameters
Iron
Calcium
Magnesium
Phosphorus

References
Sadasivam and Manickam, 1996 [27]
Raghuramulu et al., 1983 [28]
Neil and Neely, 1956 [29]
Fiske and Subarrow, 1925 [30]

2.4 Estimation of mineral content in ash
Ash composition and the amount obtained by the plant
combustion material depend upon the age and the part of the
plant taken. Ash usually represents the inorganic part of the
plant. As minerals fall into this class of elements their amount
can be clearly scrutinized rather than in the extracted plant
sample. As the solvent extracted samples may be a mixture of
various other organic compounds, thus, causing hindrance to
the estimation of minerals in the plant sample standard
spectrometric methods were followed.
2.5 Statistical Analysis
All the analyses were performed in triplicates and the results
were statistically analyzed and expressed as mean (n=3) ±
standard deviation (SD).
3. Results and Discussion
3.1 Proximate Analysis
Proximate analyses were carried out of the selected spice to
know the nutritional significance of these frequently consumed
species in the traditional medicines. These analyses revealed
some interesting findings and the results obtained from are
presented in Table 4.
Ash content was found to be low (4.44 ± 0.11 mg/g) when
compared to the fibre, moisture and fat content in nutmeg. As
a nutritive value of food, fibers in the diet are necessary for
digestion and for effective elimination of wastes, and can
lower the serum cholesterol, the risk of coronary heart disease,
hypertension, constipation, diabetes, and colon and breast
cancer [31]. Intake of such medicinal plants in traditional
recipes showed evidence that dietary fiber is associated with
enhanced insulin sensitivity and therefore may have a role in
the prevention and control of Type 2 diabetes [32]. Thus, these
medicinal plants can be considered as a valuable source of
dietary fiber in human nutrition.
Moisture content depends on the environmental conditions
such as humidity, temperature, harvest time, and climate as
well as storage conditions. Thus, it is important for food
scientists to be able to reliably measure moisture contents. The
results (table: 3) indicated that 14.91 ± 0.3 mg/g of moisture
was present in nutmeg. Hussain et al. [33] suggested a strong
correlation between moisture contents and fiber, which could
be of interest to human health as the fibrous are easily digested
and disintegrated.
The results of the fat analysis indicated that the spice contains
a moderate amount of fat (31.37 ± 1.24) and the results are
represented in table: 3.
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maintaining the body’s acid-alkaline balance [39].
Myristica fragrans seeds have a good amount of fat and
sufficient amount of fiber and moisture with suitable mineral
element and showing high nutritive value. This in turn
indicates that nutmeg seems to be good for younger people and
anemic people.

Table 3: Proximate analysis of Myristica fragrans
Parameters
Amount (%)
Ash
4.44 ± 0.11
Crude Fiber
51.03 ± 0.25
Moisture
14.91 ± 0.3
Fat
31.37 ± 1.24
Values are expressed by mean ± SD of 3 Samples
Table 4: Mineral content analysis of Myristica fragrans
(ethanolic extract)
Parameters
Amount (mg/ 100 g)
Iron
43.19 ± 3.06
Calcium
452.95 ± 11.25
Magnesium
89.1 ± 6.3
Phosphorus
124.49 ± 7.06
Values are expressed by mean ± SD of 3 Samples
Table 5: Mineral content analysis of Myristica fragrans (ash)
Parameters
Amount (mg/g)
Iron
56.28 ± 3.03
Calcium
512.71 ± 7.48
Phosphorus
134.82 ± 4.05
Values are expressed by mean ± SD of 3 Samples

Calcium was high in Myristica fragrans seeds. Ca constitutes a
large proportion of the bone, human blood and extracellular
fluid; it is necessary for the normal functioning of cardiac
muscles, blood coagulation and milk clotting, and the
regulation of cell permeability. It also plays an important part
in nerve-impulse transmission and in the mechanism of the
neuromuscular system [33].
Magnesium was found to be moderate in nutmeg seeds. In
humans, Mg is required in the plasma and extracellular fluid,
where it helps maintain osmotic equilibrium. It is required in
many enzyme-catalyzed reactions, especially those in which
nucleotides participate where the reactive species is the
magnesium salt, e.g., Mg ATP2–.It can also prevent some heart
disorders and lower blood pressure. Lack of Mg is associated
with abnormal irritability of muscle and convulsions and
excess Mg with depression of the central nervous system [34].
Iron is an essential element for human beings and animals and
is an essential component of hemoglobin. It facilitates the
oxidation of carbohydrates, protein and fat to control body
weight, which is a very important factor in diabetes. It is
essential for hemoglobin formation, but excess is harmful [35].
Results in table-5 reveal that nutmeg seeds have 0.19 ± 0.006
mg/g of iron. The dietary limit of Fe in the food is 10-60
mg/day. Low Fe content causes gastrointestinal infection, nose
bleeding and myocardial infarction. The role of iron in the
body is clearly associated with hemoglobin and the transfer of
oxygen from lungs to the tissue cells. Iron deficiency is the
most prevalent nutritional deficiency in humans and is
commonly caused by insufficient dietary intake, excessive
menstrual flow or multiple births. In this case, it results,
especially an anemia [36, 37]. The element iron has many
functions in the body. This element is used by the body to
make tendons and ligaments. Certain chemicals in our brain
are controlled by the presence or absence of iron. It is also
important for maintaining a healthy immune system.
Phosphorous maintain blood sugar level, normal heart
contraction dependent on phosphorous [38] also important for
normal cell growth and repair, needed for bone growth, kidney
function and cell growth. It plays an important role in

4. Conclusions
Conservation and use of medicinal plants has taken
considerable amount of attention in recent years. The
indigenous and marginal communities for curing various
diseases from time immemorial have used it globally. Most of
the plant species are also used as food supplement along with
its oral decoctions. However, few have been done so far to
verify the uses in this regard. The present research is an effort
in doing so.
Medicines contain trace elements in a bioavailable form. The
data obtained in the present work on elemental compositions
of the medicinal plants will be useful in deciding the dosage of
the drugs prepared from these plants and thus will be helpful in
the synthesis of new drugs which can be used for the control
and cure of various diseases. Our current study on nutritional
evaluation of Myristica fragrans seeds have revealed that these
plants are good source of nutrients (moisture, ash, fats, fiber
and minerals) and can be used as substrates deficit in either of
these nutrients. Nutmeg seeds seem to have good nutritive and
suitable mineral element value.
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