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In our day-to-day life, we used many spices in food as a
colouring agent, flavouring agent or as a preservative. These
spices are the rich source of chemical compounds. The study
was conducted to determine the concentration and identification
of biologically and chemically active compounds in daily used
spices. Gas chromatography is very effective method for
identification and with the mass detector, we can quantify them
as well. The previous report proved that spices have health
benefits against the various types of chronic disease like
Cancer, Alzheimer, Blood pressure and most of the infectious
diseases. Comparative study of biologically active components
of spices namely Garlic (Allium sativum), cardamom (Elettaria
cardamomum), Nutmeg (Myristica fragrans houtt), Cinnamon
(Cinnamomum zeylanicum nees) was investigated. Analysis of
these spices has shown that great source of biological and
chemical active compounds which are used for medicinal
purposes as well as in foodstuff for colouring and flavouring
agents.
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1. INTRODUCTION
Spices and herbs have played a crucial role in the civilization of humankind and in the history
of particular nations. The delightful flavour and pungency of spices make them indispensable
in the preparation of palatable food. In addition, they are reputed to possess several medicinal
and pharmacological properties and hence find the position in the preparation of a number of
medicines [2]. Spices are the dried substance or sometimes it's a fresh part of specific plants.
Spices either whole use or in the form of extract. It has been using frequently throughout
history in the Ayurvedic system (ancient Indian medicine system) and Traditional Chinese
medicine, for its good medicinal benefit. In ancient times, spices blend with other herbal
material depending upon the desired medicinal properties [4], [5].
The spices production and consumption rate in India is highest, usually Indian and Indian
sub-continent people, they like spices in their foodstuff, it increases the flavour, the texture of
the food and sometimes it used as a preservative [6], [7]. India is a leading edge in the
production of spices, most of the spices produced in only India, along with it few percentage
of India’s economy depends upon the spices. In the worldwide, they used some common
spices like Nutmeg, Garlic, Onion, Paper, Ginger, Cardamom, Cinnamon, Turmeric etc.
The spices which we used in our day to day life in food for colouring, flavouring and
increasing the food texture also it has some health benefits [3]. The spices have a lot of
biological and chemical active compounds, which is used in various diseases and disorders
like cardiovascular disease, cancer, diabetes, blood pressure, atherosclerosis, and
hyperlipidaemia and highly praised by several authors [8] as well as it is used as herbicidal
[9], [5].
The biological name of Garlic is Allium sativum and belonging to the family Amaryllidaceae,
the Garlic contains 33 types of sulphuric group mainly which is used as antimicrobial and
herbicidal [9], [3], also it has wide variety of antioxidant agents which is mainly used against
cancer [10],[11],[12]. The common pharmacological uses of Garlic is anti-hyperlipidaemic,
anti-hypertensive, reduce blood sugar level, atherosclerosis and various cardiovascular
diseases [8]. Moreover, the Nutmeg also has health benefits, The nutmeg contains myristicin
which is the active chemical ingredient and it is used as psychotropic agent

[13], [14].

Cinnamon and cardamom are world recognized spice in foodstuff and it has some good
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medicinal properties like anti-inflammatory, antioxidant, protect heart health etc.
[15],[16],[17].
It is the significant challenge to an analytical chemist to identify the biological and chemical
active compounds by using instrumental analysis. This spices having the very rich amount of
chemical compound with great biological activity and often used in pharmaceutical industry
for preparation of medicine.
MATERIALS AND METHODS
All chemicals and solvents obtained from the department of biology Vytautas Magnus
University Lithuania (Kaunas).


Methyl Alcohol



Distilled water

All the solvent and chemicals were analytical grade. The sample of spices was collected from
the local supermarket (Maxima, Kaunas, Lithuania).
Preparation of samples
The dried spices cardamom, nutmeg, cinnamon (0.5gm) and garlic (1gm) were crushed into
small pieces of 2-6 mm using cylindrical crusher
Analysis of listed spices
The spices contain volatile compounds were determined and quantified by using GC-MS. In
this method, we used spices in the powder form about 10 mg and put into the small bottles
which are dedicated for this instrument only. The analysis was carried out using a GC-MS
system (GCMS-QP2010, Shimadzu, Tokyo, Japan). A Restec (Bellefonte, USA) RTX-5MS
(30 m × 0.25 mm i.d. × 0.25 μm film thickness) GC column was used. The oven temperature
gradient was started at 30 °C and raised to 200 °C at 5 °C/min, and then raised to 280 °C at
20 °C/min and was held for 2 min. Helium (99.999%, AGA Lithuania) was used as carrier
gas with a constant flow rate of 1.2 mL/min. The injector temperature was kept at 230 °C in
split mode (1:10). The mass detector was operated in electron impact mode (70 eV). The ion
source and interface temperatures were set at 220 and 260 °C correspondingly. Identification
of compounds was performed according to their mass spectra (NIST v1.7). Positive
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identification was assumed when good matches (90% and more) of mass spectra were
achieved.
RESULT AND DISCUSSION
The total chemically active compounds in spices like Cinnamon, Nutmeg, Cardamom, Garlic
were determined using GC-MS. However around more than ten chemically active compounds
were found in each spice, among that most of volatile oils in various alpha and beta form.
They vary from the different concentration, some in very minute concentration and some of
them are in highest concentration. In this spices cinnamaldehyde, Linalool, terpinyl acetate,
limonene, sulfide, disulfide, propyl cyanide, butane, myristicin respectively. This chemically
active compound has a vitalness to the body as well as various health benefits against various
chronic disease and disorders like antibacterial, antifungal, anticholinergic agents, antiinflammatory etc. The second spice Nutmeg which has several clinical application. The
nutmeg contains Myristicin which is the active chemical ingredient and it is used as
psychotropic agent [15].
From the following result, there is the highest concentration of volatile oils in all spices.
From the below Chromatogram we can easily focus on active chemical compound, here
height indicates the concentration.
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It is difficult to part for the analytical researcher to identify and quantify all the active
chemical compounds which are present in spices, but we have successfully analysed this with
the help of GC-MS. In an average more than ten active chemical compound, we have
identified and quantified in each spice. The founded chemical compounds have
pharmacological property, the garlic has 33 types of sulphur compounds and this sulphur
compounds show anti-bacterial activity [5]. Meanwhile, in the future research purpose, we
can consider this data.
4. CONCLUSION
The study shows that GC-MS is the efficient and very successful method for the
identification and quantification of chemical active from the spice plant. From the identified
compounds, we can easily target particular one or more compounds, which has the more and
vital pharmacological effect.
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