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ABSTRACT 

Medicinal plants contain a variety of biologically active chemicals 

with therapeutic characteristics that have been used to cure a variety of 

diseases and conditions over time. It is used as a single drug as well as 

an aromatic spice in a variety of therapeutic formulations such as vati, 

syrups, lozenges, and avaleha. In addition to bringing flavour, colour, 

and odour to food, spices from India have a variety of therapeutic 

properties. It is in high demand as a spice, as well as a pharmaceutical 

and dietary supplement, both regionally and overseas. Diarrhoea, 

dysentery, sleeplessness, inflammation, heart disease, and impotency 

have all been treated with Myristica fragrans (Houtt) family 

(Myristicaceae) for generations. Essential oil, myristicin, fatty acids, 

alkaloids, and flavonoids are all said to be present. M. fragrans extract 

can be found in a variety of herbal treatments on the market today Essential oil, myristicin, 

fatty acids, alkaloids, and flavonoids are all said to be present in it. Spices have enormous 

culinary, medical, and other benefits, as well as commercial significance. 

 

INTRODUCTION 

The nutmeg tree, Myristica fragrans (Houtt), is a bushy, evergreen tree usually 9-12 m tall or 

more. When fully ripe, the fruit has the shape of an apricot, being yellow, smooth, and 

mushy. The rind rips open as the seed matures, exposing a bright crimson, fringed fleshy 

coating on the outside. This coating, when dried, is known in commerce as mace and used for 

culinary purposes throughout the world. Nutmeg is used not only as a spice and a medicine, 

but as a foodstuff from nutmeg rind.
[1]

 Myristica fragrans (Houtt), is still widespread and 

abundant. Nutmeg can be used for medication, sweets, and jam, in addition to being a classic 

culinary spice. Past medicinal use of nutmeg to alleviate stomach disorders, rheumatism, 

nervousness, vomiting, sprains, and headaches are still practiced.
[2]
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Synonym
[3]

 

Nutmeg, Semen myristicae, Myristica, Nux moschata, Myristica aromata. 

 

Taxonomical Classification
[4] 

Kingdom – Plantae. 

Phylum – Tracheophyta. 

Division – Magnoliophyta. 

Class – Magnoliopsida. 

Order – Magnoliales. 

Family – Myristicaceae. 

Genus – Myristica. 

Species – Fragrans. 

 

Geographical distribution 

The nutmeg tree requires a hot, humid climate, and is widely cultivated in the tropics, 

particularly on the Spice Islands (the Moluccas) Indonesia. Now it is widely cultivated in the 

West Indies, South Africa, India and other tropical areas.
[5]

 

 

In India, it is grown in Nilgiri, Tirunelveli, Kanyakumari and Madurai districts of Tamilnadu 

a few trees are found in various localities of Kerala, Karnataka, Assam and some other states 

also.
[6]

 

 

Botanical Description 

Tree 

The tropical evergreen tree Nutmeg, 20–25 feet high, which have brown-red bark which is soft, 

smooth and flakes off in thin layers or large plates. The branching pattern is such that 

horizontal branches radiate in whorls from the trunk.
[7] 
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Fig. 1 

 

Leaves  

The leaves (5 to 15 cm × 2 to 7 cm) are simple, entire, 2 ranked and alternately arranged on 

branches. Leaf veins are pinnate and free. Leaf blades may be densely pubescent or totally 

glabrous, Myristica fragrans (Houtt) plants are usually dioecious, with the exception of a few 

monoecious.
[8] 

 

 

Fig. 2 

 

Flowers  

Flowers are unisexual, inconspicuous, small in size <4mm composed of three sepals (rarely 

4) that are fused to varying degrees and exude a strong fragrance. Female flowers (up to 1 cm 

long) are unicarpellate and uniovulate, and they show very little morphological differentiation 

within the family. Male flowers (5 to 7 mm long) are composed of 2-60 anthers which are 
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fused to various degrees to a central column. Flowers are borne on racemose or thrysoidal 

paniculate inflorescences, which themselves originate within leaf axils. Once fertilized, the 

uni carpellate ovary develops into an elliptical fruit called a follicle.
[9] 

 

 

Fig. 3 

 

Fruit  

The fruit is a fleshy pericarp with a fairly spherical form, about the size and shape of a small 

pear. The flesh is astringent, yellowish, and nearly white on the inside, with four or five lines 

thick and two longitudinal valves that are approximately equal in size.
[10] 

 

 
Fig. 4 

 

Seed  

The seed (kernel) is ovoid or ellipsoidal, 3 to 3.5 cm long and 2 cm thick. The seed is 

wrapped in a ribbon-like lacinated aril that is linked to the seed's base. The seed has shallow 

longitudinal furrow which represents the raphe. The seed consists of thick seed coat 

measuring 140 µm in thickness along the ridges. The seed coat comprises epicarp (epidermis) 

which includes tiny, squarish cells with prominent cuticle. The inner epidermis of the seed 

coat includes radially elongated palisade like compact, thin walled cells.
[10]
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Fig. 5 

 

Aril 

The arillus (mace) is thick, horny and fleshy, strongly laciniated, folded and anastomosing 

toward the end, nearly encircling the nut so tightly that inequalities occur on its surface. 

When fresh, it is brilliant scarlet, when dry, it is much more horny, of a yellowish-brown 

colour, and very brittle.
[11] 

 

 

Fig. 6 

 

Phytochemical Constituents 

Parts   Chemical constituents  

Leaves   Myristica fragrans (Houtt)    leaf contributes ~94% of compound 

that are monoterpenes (~91%) predominated. These contain major 

compounds:  α-pinene (18.04%), sabinene (19.07%), 4-terpineol 

(11.83%), limonene (8.32%) and β-pinene (7.92%). Minor 

compounds include β-myrcene, α-phellandrene, δ-3-carene, α-

terpinene, α-terpinolene, α-terpineol, t-2-menthen-1-ol 

andmyristicin.
[8]  

Fruits   The main chemical components existing in the essential oil derived 

from nutmeg fruit flesh include αpinene (14.2%), α-terpineol 

(13.6%), myristicin (13.1%), terpinene-4-ol (12.4%), limonene 
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(10.9%), β-pinene (8.2%), α-terpinolene (7.5%), and δ-terpinene 

(7.3%).
[12]

 

Seeds (kernel)  The major compounds in the oil were sabinene (21.38%), 4-

terpineol (13.92%) and myristicin (13.57%). allylbenzene and 

propyl benzene derivatives (myristicin, safrole, eugenol, and 

derivatives thereof) were the predominant compounds in nutmeg 

seeds.
[13]

 

Mace  51.2% monoterpenes, 30.3% oxygenated monoterpenes and 18.8% 

phenyl propanoid ether.
[14] 

 

Traditional Uses  

Myristica fragrans Houtt. (Myristicaceae) has long been used as an herbal spice to treat 

various disorders. In general traditional medicine, it is mostly used two parts i.e. seed and 

aril. The seed (nutmeg) is widely used as carminative, astringent, hypolipidemic, 

antithrombotic, antiplatelet aggregation, antifungal, aphrodisiac, anti-flatulence, anti-nausea, 

and anti-dyspepsia agents. Mace (aril) is a flavouring agent, hair dye, and folk medicine that 

is extensively used. It also possesses antipapillomagenic, anticarcinogenic, anti-bacterial and 

anti-inflammatory activities.
[15] 

 

1. Antioxidant activity 

Nutmeg possesses antioxidant activity due to the presence of various  compounds including  

β-caryophyllene and  eugenol,  having  hydrogen  atoms  in  the  allylic  or benzylic  

positions.  Eugenol  in  nutmeg  favors  the  antioxidant  property  by promoting  the activities  

of superoxide  dismutase, catalase, glucose-6-phosphate dehydrogenase, glutathione 

peroxidase and glutamine transferase enzymes.
[16]

 

 

Some spices' antioxidant activity was compared to that of food antioxidants such as Propyl 

gallate, butylated hydroxyanisole (BHA), and butylated hydroxytoluene (BHT). Anise, 

Liquorice and Nutmeg showed good performance in the deoxyribose assay. Propyl gallate, 

Liquorice, Ginger, and Nutmeg boosted the stability of several fixed oils such as olive, 

sunflower, and corn oil, as well as fats such as margarine and butter, and inhibited oxidation 

at 110 degrees Celsius. In the Trolox equivalent antioxidant capacity (TEAC) experiment, 

nutmeg was found to have better antioxidant activity than BHT(butylated hydroxytoluene).
[17]

 

 

2. Antimicrobial activity  

The essential oil and different extracts of aromatic plants have shown strong antimicrobial 

activity against variety of fungi as well as bacteria
18

. In a study involving 25 distinct bacterial 

strains, the antibacterial activity of the volatile oil derived from the seeds of Myristica 
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fragrans (Houtt) was examined, and it was discovered that it was equally efficient against the 

majority of gram positive and gram negative bacteria.
[19]

 

 

3. Hypoglycemic and antidiabetic activities  

It  was  observed,  that  when  rats  were  given  pre-treatment  with  petroleum  ether  (60-80º  

C)  extract  of  Myristica fragrans(Houtt)  seed, at  dose  of  200  mg/kg,  a  significant  

decrease  in  blood  glucose  level,  (P<0.05), was  obtained,  i.e.  blood  glucose  level  

reduced  from  145.75±9.65  to  81.5±4.03  mg%  in  oral  glucose  tolerance  test  (OGTT)  

after  30  min compared  to  control  group  of  glucose-fed  rats. The nutmeg extract has 

significant peroxisome proliferator-activated receptor (PPAR) α/γ dual agonist activity, but 

its potency is less than PPAR α and PPAR γ full agonist. Therefore, nutmeg (Myristica 

fragrans (Houtt)) extract being a natural dual agonist PPAR α/γ can be developed as a 

potential anti-diabetic agent for the treatment of type 2 diabetes.
[20]

 

 

4. Hypolipidaemic and platelets anti-aggregatory activity  

In albino rats, it was shown that an oral dose of 500 mg/kg of ethanolic extract of Nutmeg for 

60 days dramatically lowered total cholesterol in the heart and liver. The levels of low-

density lipoproteins (LDL) and very low-density lipoproteins (VLDL) were also lowered 

dramatically. The toxicology analysis revealed that no harmful effects on major 

haematological and biochemical parameters were observed.
[21]

 

 

5. Hepatoprotective activity 

The key ingredient of Myristica fragrans (Houtt), myristicin, has been shown to prevent the 

lipopolysaccharide plus d-galactosamine-induced enhancement  in serum TNF-alpha values 

in mice. Therefore, it was recommended that the hepatoprotective activity of Myristicin could 

be due to the inhibition of tumour necrosis factor (TNF)-alpha release from macrophages.
[22]

 

 

Another modern study revealed that mace lignan isolated from Myristica fragrans (Houtt) 

had a hepatoprotective effect on cisplatin-induced hepatotoxicity in mice.
[23]

 

 

6. Anti-inflammatory activity 

By blocking the generation of inflammatory cytokines and nitric oxide, an ethanolic extract 

of nutmeg seed exhibited impressive anti-inflammatory effect. The active ingredient 

responsible for the anti-inflammatory properties was discovered to be quercetin.
[24] 
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7. Anticancer activity     

By down regulating SIRTI mRNA, the methanol extract of Myristica fragrans (Houtt) 

triggered cell death in Jurkat leukaemia T cells. At a dose of 100g/ml, an ethanolic extract of 

the plant showed anti-cancer activity against human cancer cell lines, inhibiting proliferation 

by more than 70%.
[25]

 

 

8. Memory enhancing activity   

Anticholinesterase inhibition is used to treat Alzheimer's disease by slowing cognitive 

deterioration caused by cholinergic deficiencies. In one study, it was discovered that a 

hydroalcoholic extract of Nutmeg showed considerable (50 percent) suppression of 

acetylcholinesterase for the treatment of Alzheimer's disease.
[26]

 

 

9. Anti-diarrhoeal activity 

The anti-diarrheal action of Nutmeg crude suspension and petroleum ether extract was tested, 

and it exhibited a decrease in the mean number of loose stools and an increase in the latency 

period. Nutmeg in a crude suspension had a strong anti-diarrheal effect.
[27]

 

 

10. Osteoblast proliferation stimulation activity 

Components from M. fragrans have been shown to induce osteoblast differentiation. The p38 

mitogen-activated protein (MAP) kinase was activated by Machilin A from Myristica 

fragrans (Houtt), which accelerated osteoblast differentiation. Other lignans found in M. 

fragrans, such as safrole, myristargenol, mace lignan, nectandrin B, mesodihydroguaiaretic 

acid, machilin F, licarin B, and licarin A, have similar anabolic effects in bone 

metabolism.
[28] 

 

11. Anti-obesity activity 

In  one  study,  it  was  found  that  tetrahydrofuran  (THF)  type  lignans  isolated  from 

Myristica fragrans (Houtt)  showed  an  anti-obesity  effect  in  high fed diet (HFD) induced 

mice due to Adenosine Monophosphate (AMP)-activated   protein   kinase   activation 

mechanism. The   THF   prevented  the  increase  in  adipose  tissue  mass,  body  weight, 

LDL  levels and glucose in THF treated mice as compared to HFD group of mice.
[29]

 

 

CONCLUSION 

Nutmeg is an important element in a wide range of industrial applications, which include 

food and cosmetics. Because of its antioxidant and antibacterial characteristics, its medicinal 
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products are remarkably significant. Experimental and clinical research has also proven the 

medicinal efficacy of these distinct spices for distinct pharmacological activities. Modern 

pharmacological and experimental approaches have substantiated the traditional medical 

properties linked to Indian spices, providing a scientific justification for their traditional 

therapeutic use. 
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