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ABSTRACT

Aim: To evaluate the effects of radiation on oil and fatty acid content of cumin by irradiating seeds
with varied doses of gamma rays viz.,100 Gy, 125 Gy, 150 Gy, 175 Gy.

Study Design: Oil and fatty acid content was estimated by gas chromatography mass
spectroscopy.

Results: The result reveals that oil and fatty acid quantity were significantly changed upon
radiation. Oil amount was increased in irradiated seeds whereas fatty acid content was decreased
except petroselinic acid and linoleic acid which was increased in comparison to control. In contrast
to non irradiated seeds, the lowest dose of gamma found beneficial as oil content and majority of
fatty acids were increased.

Conclusion: Therefore, irradiation of cumin seeds for protection and preservation purpose could
significantly affect the fatty acid content of cumin as seeds are prone to fungal infections.
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1. INTRODUCTION

Cumin is generally known as ‘Jeera’or ‘Zeera’ is
an imperative and vital ingredients used in Indian
kitchens. Cumin is inhabitant of Egypt, despite of
the fact it is majorly produced in India. India is
the main producer of cumin in the world. Earlier
in Egyptians civilization cumin was used in
preservation of mummies. The Romans and
Greeks used it medicinally and cosmetically to
induce a whitish facial appearance. Because of
its characteristic aroma, C. cyminum seeds are
popularly known as a spice in the food industries
of India, Pakistan, North Africa, Middle East, Sri
Lanka, Cuba, Northern Mexico, and the Western
countries [1].

In conventional medication, the C. cyminum
seeds used for curing of digestive disorders,
dyspepsia, flatulence, diarrhea, toothache,
epilepsy, jaundice and colic in Iranian
traditional medicine [2,3,4,5,6,7,8] It also has
diuretic, cytotoxic, anti-tumor, anti-inflammatory,
emmenagogic, anti-fungal and antispasmodic
properties [1,9,10,11,12,13].

Cumin seeds are nutritionally prosperous; they
supply high amounts of fat, protein, and
nutritional fiber. Vitamins B and E and numerous
food minerals, particularly iron, are also
substantial in cumin seeds [14].

Cumin seed contains 8% moisture, 7% crude
fiore, 9.5% total ash, 0.5% acid insoluble ash,
2.3% to 4.8% volatile oil and 25% total ether
extract. The flavoring feature of cumin is because
of aromatic crucial oil, which can be effortlessly
steam distilled. The main constituent of cumin oil
is cumin aldehyle, which shows strong antifungal
action. The distinctive cumin aroma is due to the
presence of cuminaldehyde p-menth-3 en-7-al
and p-menth, 1,3 dien 7al. The oil moreover
possesses numerous other hydrocarbons and
oxygenated compounds [15]. Pandey and
Goswami [16] detect the existence of 15
compounds in the cumin oil of which 12 have
been identified that constitute 86.4% of the oil.
The major compounds were cuminaldehyde
(32.6%), p-cymene (14.7%), p-mentha 1,4 dien -
7 al (13.5%) and beta-pinene (12.7%).

Monoterpene hydrocarbons are an additional
most important constituent of the oil;
sesquiterpenes are inconsequential component
[17].

Though cumin possesses enormous
pharmaceutical properties but seeds are also
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prone to various microorganisms’ capable
spoilage or more often human diseases. Even
though used in minimal quantity, spices are a
source of food contagion, therefore it is utmost
important to prevent and eliminate the
pathogenic microflora in the spices. The cumin
plant is greatly sensitive to rainfall and rain at
some point in harvesting time significantly affects
the yield and crop value. Crop eminence is
poorly exaggerated by diseases and is reflected
in lesser cost once the seeds turned black. Due
to evaporableness or heat sensitiveness of the
fragile essence and fragrance components of
spices and herbs, standard high temperature
sterilization cannot be completed without
unfavorably disturbing flavor and color [18]. The
decontamination method which utilizes rays with
high-energy electrons has recently been getting
consideration.

Irradiation processing is mostly used to broaden
the shelf-life and lock the prominence of foods by
reducing the microbe infections which induce the
spoiling of food. It is a suitable step towards the
disinfection of cereals, spices, dried fruits and
nuts [19,20]. Radiation not only identified for its
effectiveness to check disinfection but also for its
effect on physicochemical properties and natural
distinctiveness of food [21,22]. Gamma rays are
identified to influence the plant development by
stimulating cytological, genetic, biochemical,
physiological and morphogenetic alteration in
cells and tissue [23]. Gamma radiation has been
generally useful in medication and natural
science in conditions of genetic effects induced
by a counteract instinctive substitute from low
dose stimulation to elevated doses inhibition
[24,25].

Essential oils and fatty acids have become a
subject of significant economic importance, with
a constantly escalating market whose fields of
importance are straight connected to individual
consumption. Therefore, the purpose of this
investigation to observe the consequences of
gamma radiation on oil and fatty acid
composition of cumin.

2. MATERIALS AND METHODS

2.1 Procurement of Seeds

Fresh and healthy seeds of C. cyminum L.,
variety GC- 4 (Gujarat Cumin 4) were supplied

by Sardar Krushinagar Dantiwada Agricultural
University (S.D.A.U), Jagudan Gujarat.
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2.2 Gamma Irradiation

Air tight packets containing cumin seeds were
prepared. Gamma radiation was performed using
a 60Co source at National botanical Research
Institute (N.B.R.1) with effective dose rate of 5.59
KGy/ hr inside gamma chamber -1200 model.
Seeds were irradiated with graded doses of
gamma rays viz., 100 Gy, 125 Gy, 150 Gy and
175 Gy.

2.3 Estimation of Fatty Acids Content in
Gamma Rays

Seed samples were crushed and oil was
extracted with solvent extraction method. For
GLC analysis, fatty acid methyl ester has been
prepared. The test method adopted was IS: 548-
(P-111)-(2009) using gas chromatography analysis
(GC analysis) from well cleaned and dried seed
samples (5 g). For fatty acid analysis seed
samples were sent to Mustard Research
Promotion Consortium (MRPC), New Delhi.

2.4 Chromatographic Details (Provided by
MRPC, New Delhi)

FAME samples were analysed on a Netel Gas
chromatograph 9100 equipped with flame
ionization detector (FID). Fatty acids were
separated with packed SS column, 2 meters x1/8
0O.D., chromosorb WHP 100/120 (0.25 mm i.d. 2
m in length, 0.25 pm film thicknesses). The
carrier gas was Nitrogen at flow rate of 30 ml
min-1, with air 400 ml min~'. The column was
temperature programmed at 5°C min~" to 240°C
with initial temperature 70°C. The injector was
place at 230°C with split ratio of 50:1 and the
detector was locate at 240°C.

2.5 Estimation of Oil
Samples

Content of Seed

Cumin is basically demanded for its oil contents.
To ascertain the percentage of oil content, the

analysis has been analysed by Mustard
Research Promotion Consortium (MRPC), New
Delhi. The test method adopted was IS: 7874 —
P-1: 1975 for oil estimation.

3. RESULTS AND DISCUSSION

The mean oil content in control sets was 3.38%
there is variation in oil content in gamma rays
treated seeds. At 100 Gy and 125 Gy an
increase in oil content i.e., 6.64 and 5.13 was
observed which later found decline up to 3.15 at
150 Gy. Again increase in oil content of 5.02 was
noted at 175 Gy and at the maximum dose of
gamma rays oil content recorded were 4.77
which were slightly lower than previous dose and
higher than control sets. However, most gamma
treated seeds show increment in oil content
except one.

The fatty acid biosynthesis pathway is a principal
metabolic pathway in oil-bearing plants. Acetyl-
CoA is the vital constituent of the fatty acid chain,
involved in the synthesis of 16- or 18-carbon
products, which are the major (up to 90%) fatty
acids in plants. Various desaturases located in
the plastids and the endoplasmic reticulum are
accountable for catalyzing these fatty acids to
become monounsaturated (palmitoleic acid,
C16:1, and C18:1) or polyunsaturated ones
(C18:2 and C18:3). The fatty acid report of cumin
seeds after treatment with gamma rays
deciphers considerable variations represented in
Table 1.

Results revealed that petroselinic acid and
linoleic acid were predominated while myristic
acid, palmitic acid and stearic acid were found
in moderate ratios. In control sets, fatty acid
profile represents 4.54% Myristic acid, 5.19%
Palmitic acid, 0.69% Stearic acid, 59.23%
Petroselinic acid, 29.11% Linoleic acid and
1.24% supplementary minor fatty acids
respectively.

Table 1. The fatty acid report of cumin seeds after treatment with gamma rays deciphers
considerable variations

Treatment Oil Myristic Palmitic Stearic Petroselinic Linoleic Other
content acid acid acid acid acid minor
(%) (C14:0) (C16:0) (C18:0) (C18:2) (C18:2) fatty acid

Control 3.38 4.54 5.19 0.69 59.23 29.11 1.24

100 Gy 6.64 2.16 4.58 0.51 62.93 25.67 415

125 Gy 5.13 5.34 4.76 0.66 58.53 29.93 0.78

150 Gy 3.15 3.41 517 0.86 59.38 29.87 1.31

175 Gy 5.02 3.55 4.21 0.66 59.35 29.57 2.66
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Irradiation caused a noteworthy steady diminish
in the unsaturated fatty acid amount and an
important saturated fatty acid content augment
as irradiation application amplified [26]. Gamma
irradiation with different stages of water shortage
(modest and harsh water deficit) drop off the fatty
acid amount and unsaturation as confirmed by a
significant reduction in oleic, linoleic, and
linolenic acid proportions and the disappearance
of palmitoleic acid [27] as reported in our study
Irradiation caused a noteworthy steady diminish
in the unsaturated fatty acid amount and an
important saturated fatty acid content augment
as irradiation application amplified [26]. Gamma
irradiation with different stages of water shortage
(modest and harsh water deficit) drop off the fatty
acid amount and unsaturation as confirmed by a
significant reduction in oleic, linoleic, and
linolenic acid proportions and the disappearance
of palmitoleic acid [27] as reported in our study.

In present investigation, fatty acid profile of
gamma irradiated seeds showed variation from
control seeds. Highest amount of myristic acid
5.75% was recorded at highest concentration of
gamma radiation followed by 5.34% at 125 Gy.
Maximum content of palmitic acid was noticed at
150 Gy i.e., 5.17%. Among all the reported fatty
acid, amount of petroselinic acid was at peak
proportion. At 100Gy dose of Gamma rays,
maximum petroselinic acid (62.93%) content was
registered followed by 59.38% at 150 Gy of
gamma dose. Cumin seeds contain oils with a
high concentration of the monounsaturated fatty
acid, petroselinic acid. Petroselinic acid could be
oxidatively splited to create a combination of
lauric acid, which is helpful in the manufacture of
detergents, and adipic acid, a six carbon
dicarboxylic acid which can be employed in the
creation of nylon polymer [28].

Linoleic acid was the second most major fatty
acid to be reported. At 125 Gy, highest
percentage of linoleic acid (29.93%) was
reported which was more than control followed
by 29.87% at 150 Gy dose. Additional minor fatty
acids were detected in highest proportion at 100
Gy dose (4.15%) which was higher than control.

In this case gamma irradiation caused
modifications in both saturated and unsaturated
fatty acids of the oil, which revealed

enhancement and declining in the comparative
quantity of a number of fatty acids present. The
findings are in support with preceding studies, in
which it was documented that irradiation
decreased and amplified some fatty acids [29].
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4. CONCLUSION

In conclusion, irradiation of spice seeds is
commonly used eliminate microorganisms which
on other side brings about some biochemical
changes in it. lonizing radiation might affect the
amount of oils by escalating the degree of
oxidation. Some fatty acid contents of the cumin
samples increased and some decreased with
extra radiation dosage.
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