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Abbreviations: GC, gas chromatography; GC-MS, GC coupled 
to mass spectrometry; FTC, ferric thiocyanate; DDPH, 2,2’-diphenyl-
1-picrylhydrazyl; BJEO, B.juncea; SANH, S.alba N-hexane; TBA, 
thiobarbituric acid; EDT, ethylene diamine tetraacetic acid; PG, 
propyl gallate; MTCC, microbial type culture collection; AITC, allyl 
isothiocyanate

Introduction 
Recently there has been a renewed interest in improving health 

and fitness through the use of more natural products. Herbs and spices 
have been used for thousands of years to enhance the flavor, color 
and aroma of food, also known for their preservative and medicinal 
value. Recent reports suggest that cruciferous vegetables act as a good 
source of natural antioxidants due to the high levels of carotenoids, 
tocopherols and ascorbic acid. In addition to carotenoids, tocopherols, 
and ascorbic acid, most of the antioxidative effect related to plant 
food intake is mainly due to the presence of phenolic compounds, 
which have been associated with flavour and colour characteristics of 
fruits and vegetables. In this aspect, the popularity and consumption 
of vegetable Brassica species is increasing because of their nutritional 
value. Brassica foods are very nutritive, providing nutrients and 
health-promoting Phytochemicals such as vitamins, carotenoids, fiber, 
soluble sugars, minerals, glucosinolates and phenolic compounds.1 
Brassica is one of the most ancient spices. It has 3 varieties namely 
black, brown and white/yellow. Brassica juncea (Brown mustard) is 
largely cultivated. Brown mustard plant produces tiny yellow colored 
flowers, which almost cover the plant. The plant is extensively 
grown for its mustard and as fodder crop. In addition, this species is 

known to be of great medicinal importance due to its antineoplastic, 
antimicrobial, and insecticidal activities. The plant is a folk remedy 
for arthritis, foot ache, lumbago, and rheumatism. Sinapis alba 
is an economically important plant of Brassicaceae, commonly 
known as yellow or white mustard, and growing well in hot and 
dry environments.2 However, there is limited published research 
on essential oil composition and activity of both species in spite 
of the historical and traditional knowledge of both oils’ medicinal 
importance. The popularity and consumption of vegetable Brassica 
species is increasing because of their nutritional value. Brassica crops 
have been related to the reduction of the risk of chronic diseases 
including cardiovascular diseases and cancer. Brassica foods are very 
nutritive, providing nutrients and health-promoting Phytochemicals 
such as vitamins, carotenoids, fiber, soluble sugars, minerals, 
glucosinolates and phenolic compounds.3

Materials and methods
Brown and yellow mustard seeds were purchased from local 

market of Gorakhpur. The fresh and mature berries of B.juncea and 
S.alba were washed; sun dried and pulverized into a fine powder. 150g 
of spice powder was subjected to hydrodistillation in a Clevenger’s 
type apparatus for 6h according to method recommended by European 
Pharmacopoeia4 to obtain B.juncea (BJEO) and S.alba (SAEO) 
essential oils. 30g of spice was loaded on the Soxhlet’s apparatus and 
extracted with the solvent for 3h to obtain an oleoresin. After complete 
extraction, the solvents were distilled off to obtain viscous B.juncea 
ethanol (BJET), B.juncea n-hexane (BJNH), S.alba ethanol (SAET), 
and S.alba n-hexane (SANH) oleoresins which were stored at 4±1oC. 
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Abstract

Many consumers are demanding foods without what they perceive as artificial and 
harmful chemicals, including many used as antimicrobials and preservatives in 
food. Consequently, interest in more natural, antimicrobials as potential alternatives 
to conventional additives to extend shelf life and combat foodborne pathogens has 
heightened. In the present study, phytochemical, in vitro antioxidant and antimicrobial 
potentials of essential oils and oleoresins of Brassica juncea and Sinapis Alba seeds 
were determined qualitatively. Presence of allyl isothiocyanates, alkyl isothiocyantes 
in essential oils and oleoresins was confirmed by using gas chromatography (GC) 
and GC coupled to mass spectrometry (GC-MS). Antioxidant effectiveness was 
examined by five different methods, namely the ferric thiocyanate (FTC) method, 
the 2,2’-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging method, determination 
of the metal chelating power, and determination of the peroxide and thiobarbituric 
acid values in mustard oil at 0.02% concentration. Food poisoned, inverted Petri 
plate, agar well diffusion and disk diffusion methods were employed for investigating 
antimicrobial potentials. Such results indicate that essential oils of B.juncea and 
S.alba can be possible candidates for further investigations to isolate and characterize 
their active principles as possible new natural preservatives. 

Keywords: in vitro antioxidant, essential oils, oleoresins, food poisoned, inverted 
petriplate

MOJ Food Processing & Technology

Research Article Open Access

https://creativecommons.org/licenses/by-nc/4.0/
http://crossmark.crossref.org/dialog/?doi=10.15406/mojfpt.2017.04.00100&domain=pdf


Comparison of chemical composition, antioxidant and antimicrobial potentials of essential oils and 
oleoresins obtained from seeds of brassica juncea and sinapis Alba

114
Copyright:

©2017 Singh et al.

Citation: Singh S, Das SS, Singh G, et al. Comparison of chemical composition, antioxidant and antimicrobial potentials of essential oils and oleoresins obtained 
from seeds of brassica juncea and sinapis Alba. MOJ Food Process Technol. 2017;4(4):113‒120. DOI: 10.15406/mojfpt.2017.04.00100

Reagents

Thiobarbituric acid (TBA), 2,2’-diphenyl-1-picrylhydrazyl radical 
(DPPH) and linoleic acid are of Across (New Jersey, USA); BHT, 
BHA, ethylene diamine tetraacetic acid (EDTA) and propyl gallate 
(PG) are of sd fine chemicals Ltd. Mumbai, India, Tween 20 and 
Ferrozine (Merck Pvt. Ltd. Mumbai, India) were used for antioxidant 
assays. Ampicillin was purchased from Ranbaxy fine chemicals (New 
Delhi) India. Crude mustard oil was obtained from local oil mill in 
Gorakhpur. All solvents used were of analytical grade.

Phytochemistry

The extracted essential oils and oleoresins were subjected to the 
Gas Chromatography (GC) and GC-Mass Spectroscopy (GC-MS) 
for analysis using Hewlett-Packard gas chromatograph (Model-6890) 
coupled with a Quadruple Mass Spectrometer 5973 and a Perkins 
Elmer Elite-5MS capillary column [5% phenyl methyl siloxane; 
( 30m×0.25mm×0.25µm)]. For the oil, oven temperature was 
programmed as: at 60°C for one min; then increased from 60 to 185°C 
at the rate of 1.5°C /min and held at 185C for one min; then again 
increased from 185°C to 275°C at the rate of 9°C/min and held at 275°C 
for two min. The oven temperature for oleoresins was programmed 
as follows: 80°C (zero min), increased from 80°C to 300°C at the 
rate of 3.5C/min and held at 300°C for 5 min. The components were 
identified on the basis of comparison of their retention indices and 
mass spectra with published data5 and computer matching was done 
with the WILEY 275 and National Institute of Standards Technology 
(NIST 3.0) libraries provided with the computer controlling GC-MS 
systems. 

Antioxidant assays

Sample preparation: The essential oils and oleoresins were added 
individually to unrefined crude linseed oil at the concentration of 
200ppm (v/v). Synthetic antioxidants such as BHA, BHT and PG 
were also added to mustard oil at the same concentration, i.e. 200ppm 
(v/v). A control sample was prepared under similar condition without 
any additive. They were subjected to the Schaal oven test6 in 100mL 
open beakers at 60°C. 

Lipid peroxidation assays: The antioxidant activity of essential 
oils and oleoresins in the oxidation of mustard oil was examined by 
comparing the activity of known antioxidants such as BHA, BHT and 
PG by the methods reported by Singh et al.7 for peroxide and TBA 
values.

Complementary antioxidant assays: Further determination of 
antioxidant activity of essential oils and oleoresins were determined 
by the methods reported earlier by Singh et al.8 namely; ferric 
thiocyanate method, metal chelating activity and radical scavenging 
activity on DPPH.

Antimicrobial investigations

All the fungal and bacterial strains for antimicrobial investigations 
were procured from Microbial Type Culture Collection (MTCC), 
Institute of Microbial Technology, Chandigarh, India.

Antifungal investigations: In order to determine the antifungal 
efficacy of the volatile oil and oleoresins, the pathogenic fungus 
Aspergillus niger (AN;1884), Aspergillus flavus (AF;2479), Fusarium 
monoliforme (FM;1893), Fusarium graminearum (FG;2088) and 
Penicillium viridicatum (PV;2007) were undertaken. Cultures of each 

of the fungi were maintained on Czapek dox agar media with adjusting 
pH 6.0-6.5 and slants were stored at 4°C. The antifungal activity of 
the volatile oil and oleoresins against fungi were undertaken using 
inverted petriplate9 and food poisoned techniques.10 

Antibacterial investigations: Four pathogenic bacteria Bacillus 
subtilis [BS;1790], Staphylococcus aureus [SA;3103] (gram positive), 
Escherichia coli [EC;1672], Pseudomonas aeruginosa [PA; 1942] 
(gram negative) were selected for present study. The agar well diffusion 
method10 was employed for the determination of antibacterial activity. 
Briefly, a suspension of the test microorganism (0.1ml) was spread on 
a previously prepared, dried nutrient agar plate by using a sterile bent 
rod. The wells were 10mm in diameter cut from the agar and different 
concentration of essential oils or extracts (5 and 10µl diluted in 1mL 
dimethyl sulphoxide) were delivered into them. The control plate 
without the addition of essential oil or extract containing DMSO was 
also maintained under the same conditions. After incubating for 24h 
at 37°C, all plates were examined for any zones of growth inhibition 
(in mm).

Statistical analyses

Experimental results were the means ± standard deviation of three 
parallel measurements (data are not shown). Significant differences 
between means were determined by Student’s t-test by using a 
Microsoft Excel (Microsoft Office, India) statistical analysis program 
and p<0.05 was considered as significant. Standard deviation bars has 
been provided in the figures.

Results and discussions
Phytochemistry

A detailed and careful interpretation of the experimental data (EM 
fragmentation and retention indices) obtained from GC-MS analysis 
resulted in the identification of a large number of components in the 
essential oils and oleoresins of B. juncea and S. alba (Table 1 & 2). 
Table 1 & 2 shows identification of 8 and 5 components in BJEO and 
SAEO representing about 96.4% and 98.5% respectively of the total 
amount. Table 1 & 2 also shows the chemical composition of ethanol 
and n-hexane oleoresins extracted from B.juncea and S.alba. A total of 
13 and 20 components were identified in BJET and BJNH representing 
about 62.1% and 78.6% respectively of the total amount whereas in 
SAET and SANH, a total of 13 and 16 components were identified 
representing about 63.7% and 77.2% respectively of the total amount. 
The major components in essential oils obtained from B. juncea and 
S. alba were allyl isothiocyanate, 1-butene-4-thiocyanate along with 
minor traces of thymol, 2-phenylethyl-isothiocyante. The oleoresin 
extracted in ethanol and n-hexane for B .juncea and S. alba contains 
5-hydroxymethylfurfural, palmitic acid, oleic acid and stigmast-5-en-
β-ol. Presence of allyl isothiocyanates, alkyl isothiocyantes in essential 
oils and oleoresins may be the results of hydrolysis of glucosinates.11 

These decomposition products are volatile and also play an important 
role in the characteristic aroma or off-odor of Brassicacae responsible 
for the pungent smell of the oil. The presence of oleic acid, linoleic 
acid, palmitic acid was well supported by the work of Joardar et al.12 
Phytosterols such as stigmast-5en-3β-ol, ergost-5en-3β-ol were also 
reported by some workers.

Antioxidant investigations

Lipid peroxidation assays: For the assessment of antioxidant activity 

of B. juncea and S. alba essential oils and oleoresins, crude linseed oil 
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having initial peroxide value 4.0meq kg-1 was selected. During this period, the peroxide value of the control increases to 221meq kg-1.
Table1 Brassica juncea essential oil and oleoresins composition

Compounds BJEO % MS* BJET % MS** BJNH % MS** RI# identificationΦ

Allylisothiocyanate 73.4 ---- ---- 890 MS, RI

butane-1-isothiocyanate tr ---- ---- 943 MS, RI

1-butene-4-isothiocyanate 19.1 ---- 0.5 978 MS, RI

5-hydroxymethyl furfural ----- 7.7 0.5 1020 MS, RI

p-cymene 0.3 ---- ---- 1019 MS, RI, co-GC

Limonene tr ---- ---- 1024 MS, RI, co-GC

1,8-cineole 0.3 ---- ---- 1026 MS, RI, co-GC

Thymol 1.4 0.6 0.3 1292 MS, RI, co-GC

E,E-2,4-decadienal ---- ---- 0.2 1314 MS, RI

3-methylthiopropyl-isothiocyanate 0.7 ---- ---- 1318 MS

benzyl-isothiocyanate tr ---- ---- 1361 MS

β-caryophyllene tr ---- ---- 1415 MS, RI, co-GC

2-phenylethyl-isothiocyanate 1.2 ---- ---- 1465 MS, RI

myristic acid ---- 0.5 0.3 1739 MS, RI, co-GC

palmitic acid ---- 13.4 12 1967 MS, RI, co-GC

ethyl palmitate ---- 0.3 ---- 1980 MS, RI, co-GC

linoleic acid ---- 3 6.4 2124 MS, RI, co-GC

oleic acid ----- 19.3 14 2128 MS, RI, co-GC

ethyl linoleate ---- ---- ---- 2141 MS, RI, co-GC

ethyl oleate ---- ---- ---- 2145 MS, RI, co-GC

stearic acid ---- 2 2 2157 MS, RI, co-GC

Monopalmitin ---- 1.3 ---- ---- MS

Heptacosane ---- ---- 0.7 ---- MS

Octacosane ---- ---- 1.2 ---- MS

Nonacosane ---- ---- 2.4 ---- MS

Triacontane ---- ---- 2.4 ---- MS

γ−τοχοπηεολ ---- 1 0.9 ---- MS

Hentriacontane ---- ---- 3.8 ---- MS

vitamin E ---- ---- 0.3 ---- MS

ergosta-5,22-dien-3-ol ---- 2.4 5.2 ---- MS

ergost-5-en-3β-ol ---- 2.7 5.7 ---- MS

Dotriacontane ---- ---- 2.3 ---- MS

stigmast-5-en-3β-ol ---- 7.9 17.5 ---- MS

Total 96.4 62.1 78.6

BJEO: Brassica juncea essential oil
BJET- Brassica juncea ethanol oleoresin
BJNH- Brassica juncea n-hexane oleoresin
 tr: trace <0.05
#: The retention index was calculated using a homologous series of n-alkanes C8-C22;
Φ Co-GC: co-injection with an authentic sample. Percentages are 
the mean of three runs and were obtained from electronic integration measurements using selective mass detector.
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Table 2 Composition of essential oils and oleoresins obtained from Sinapis alba

Compounds SAEO % MS SAET % MS SANH % MS RI# Identification Φ

Allylisothiocyanate 0.4 ---- ---- 890 MS, RI

butane-1-isothiocyanate 0.4 ---- ---- 943 MS, RI

1-butene-4-isothiocyanate 96.9 ---- ---- 978 MS, RI

5-hydroxymethyl furfural ---- 21 ---- 1020 MS, RI

2-phenylethyl-isothiocyanate 0.8 Tr ---- 1465 MS, RI

palmitic acid ---- 4.5 3.1 1967 MS, RI, co-GC

linoleic acid ---- 9.6 3.2 2124 MS, RI, co-GC

oleic acid ---- 6.4 7.8 2128 MS, RI, co-GC

ethyl linoleate ---- ---- 1.6 2141 MS, RI, co-GC

ethyl oleate ---- ---- 1.8 2145 MS, RI, co-GC

stearic acid ---- 2.2 ---- 2157 MS, RI, co-GC

monopalmitin ---- 2.7 tr ---- MS

Octacosane ---- ---- 1.2 2800 MS, RI, co-GC

nonacosane ---- ---- 2.2 2900 MS, RI, co-GC

Triacontane ---- ---- 1.8 3000 MS, RI, co-GC

γ−τοχοπηρολ ---- 0.7 1.3 3049 MS

hentriacontane ---- Tr 3 3100 MS

vitamin E ---- 0.6 1.7 ---- MS

ergosta-5,22-dien-3-ol ---- 2.9 9.4 ---- MS

ergost-5-en-3β-ol ---- 3.3 9.5 ---- MS, co-GC

stigmast-5-en-3β-ol ---- 9.8 29.6 ---- MS, co-GC

Total 98.5 63.7 77.2

SAEO: Sinapis alba essential oil

SAET- Sinapis alba EtOH oleoresin SANH- Sinapis alba n-hexane oleoresin

tr: trace <0.05

# the retention index was calculated using a homologous series of n-alkanes C8-C22

ΦCo-GC: co-injection with an authentic sample.Percentages are the mean of three runs and were obtained from electronic integration measurements 

using selective mass detector
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The peroxide value of samples containing essential oils were 
always lesser than the commercial antioxidant BHA but both the 
oils and oleoresins were not significantly (p>0.05) better antioxidant 
for linseed oil in comparison to PG. These results have been shown 
in Figure 1. The secondary oxidation products in linseed oil were 
measured using thiobarbituric acid value, the same trend was observed 
for the tested essentials and oleoresins as shown in Figure 2. The 
stability of linseed oil samples at 200ppm concentration in terms of 
formation of primary and secondary oxidation process can be ranked 
in the following descending order:

PG > BJEO >SAEO > SAET > BJET > BHA > BJNH > BJNH 
> SANH

Figure 1 Antioxidative effect of B.juncea and S.alba essential oils and 
oleoresins in terms of peroxide value in linseed oil.

Complementary antioxidant assays: The scavenging effect of the 
B. juncea essential oil (40.2-70.2%) and oleoresins (21.61-51.78) 
on DPPH radical linearly increased with increasing concentration 
whereas the scavenging activity of S. alba essential oils and oleoresins 
ranges in between 19.91-69.77%. The results are plotted in Figure 
3. Both essential oils showed moderate to good percent scavenging 
activity in comparison with BHA at 10, 15 and 20µg level. However, 
the scavenging ability of PG was best even at 5µg.

Figure 2 Antioxidative effect of B. juncea and S. alba essential oils and 
oleoresins in terms of TBA value in linseed oil.

The chelating effect of B. juncea essential oil on ferrous ions 
was 20.25% at 5μL and increased to 55.15% at 20μL and the similar 
trend has been observed for oleoresin (Figure 4). The chelating 
ability of S. alba essential oil on ferrous ions was 20.23% at 5μL and 
increased to 53.95% at 20μL and the similar trend has been observed 

for oleoresin. However, the chelating ability of EDTA was found 
to be 96.21% at 20mg. apparently, the essential oils and oleoresins 
could chelate ferrous ions but were not as effective chelators as 
EDTA. The moderate to high chelating effects of essential oils 
and oleoresins would be beneficial as the ferrous ions are the most 
effective prooxidants.13 The ferric thiocyanate method was used to 
evaluate the antioxidant potential of essential oils and oleoresins 
of B.juncea and S.alba and their lipid inhibitory activities were 
compared with selected standard antioxidants by using. It is believed 
that high absorbance is an indication of a high concentration of 
peroxides formed. The absorbance of linoleic acid emulsion without 
the addition of essential oils or oleoresins or antioxidants increased 
rapidly. There was a significant (p<0.05) difference between the blank 
and the tested essential oils or oleoresins. As can be seen in Figure 
5, the essential oils and oleoresins were able to reduce the formation 
of peroxides. Higher percentages of allyl isothiocyanates, 1-butene-
4-isothiocyanate, 5-hydroxymethyl furfural is responsible for the 
antioxidant actvity of B.juncea and S.alba.3,14 These isothiocyanates 
might be the hydrolysis product of glucosinolates which are water 
soluble anions. Many workers reported the antioxidant potentials of 
5-hydroxymethyl furfural using DPPH scavenging method.15,16

Figure 3 Percent radical scavenging activity of B.juncea and S.alba essential oils 
and oleoresins on DPPH.

Antimicrobial investigations 

The antifungal activities of B.juncea and S.alba essential oils and 
oleoresins were investigated using inverted petriplate and food 
poisoned method. In inverted petriplate method, the essential oils of 
B.juncea and S.alba exerted considerable zones of growth inhibition 
(ranges from 45-68%) against A. niger, P. viridicatum and Fusarium 
species at all tested doses (Table 3A). The zone of inhibitions showed 
in Food poisoned method (Table 3B) ranges from 40-60% for both 
essential oils against A.niger and Fusarium species whereas for 
Penicilium viridicatum it is only upto 35%. The oleoresins namely 
BJET and SAET showed moderate activity against only A.niger 
(ranges from 20-30%) in both methods whereas the n hexane 
oleoresins did not show any activity. Better activity is obtained at 
10µL concentration. The antibacterial activity was investigated using 
Agar well diffusion method (Table 4). Both essential oils showed 
strong antibacterial activity against S.aureus and B. subtilis whereas 
the zone of inhibition recorded for E.coli and P.aeruginosa were very 
minimal. Zone of inhibition ranges from 11-13mm for essential oils is 
obtained at 10µL concentration. The oleoresins were ineffective at all 
doses against tested bacteria. The values are found to be statistically 
significant (p<0.05) in all these investigations.
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Table 3A Antifungal activity (% zone of inhibition*) of essential oils and oleoresins of B.juncea and S.alba using inverted plate method.

Samples Doses (µl) AN* AF* FM* FG* PV*

BJEO
5 43.6±0.30 47.7±1.3 39.2±0.50 39.7±0.14 34.7±0.6

10 65.9±0.36 64.3±1.8 59.7±0.20 65.7±0.17 37.6±0.7

BJET
5 - 8.9±0.20 10.±0.20 - 9.9±0.36

10 11.2±0.30 13.2±0.30 11.3±0.14 21.5±2.1 13.7±0.40

BJNH
5 - - - - -

10 5.5±0.46 7.6±0.14 4.5±1.2 9.1±0.41 5.6±0.54

SAEO
5 29.8±0.20 21.2±0.7 - 21.3±1.5

10 45.2±0.26 26.4±3.6 30.1±2.1 45.6±1.3 20.9±0.8

SAET
5 - - - - -

10 - - - - -

SANH 5 - - - - -

10 - - - - -

Table 3B Antifungal activity (% zone of inhibition*) of essential oils and oleoresins of B.juncea and S.alba using Food poisoned method.

Samples Doses (µl) AF* AN* FM* FG* PV*

BJEO
5 31.2±0.50 43.6±0.30 45.7±1.3 39.7±0.14 14.7±0.6

10 39.7±0.20 60.9±0.36 60.3±1.8 59.7±0.17 17.6±0.7

BJET
5 17.8±2.4 5.7±0.20 8.9±0.20 10.±0.20 -

10 41.9±0.3 11.2±0.30 13.2±0.30 11.3±0.14 -

BJNH
5 54.5±1.2 0.2±0.44 4.3±0.17 2.4±0.36 5.6±0.54

10 39.8±0.1 5.5±0.46 7.6±0.14 9.1±0.41 11.7±0.6

SAEO
5 40.1±2.1 49.8±0.20 38.2±0.7 32.6±1.1 18.1±0.6

10 51.2±2.3 55.2±0.26 56.4±3.6 57.1±1.7 20.9±0.8

SAET
5 - - - - -

10 - - - - -

SANH
5 - - - - -

10 17.8±1.2 15.6±1.5 11.2±1.7 16.7±1.2 -

Table 4 Antibacterial activity of B.juncea and S.alba essential oils and its oleoresins against a few bacterial species using agar well diffusion method 

Samples Doses (ppm) BS SA EC PA

BJEO 1000 10.2±1.5 11.8±1.7 3.61.8 4.7±1.3
3000 13.6±1.3 12.3±2.3 4.5±1.6 5.9±1.5

SAEO 1000 11.3±0.9 14.3±1.4 4.4±1.4 3.4±1.7
3000 12.4±0.6 15.7±0.3 5.7±1.2 4.9±1.1

BJET 1000 - - - -
3000 - - - -

SAET 1000 - - - -
3000 - - - -

BJNH 1000 - - - -
3000

SANH 1000 - - - -
3000 - - - -

Ampicillin
1000 13.3±2.1 15.4±0.9 - -
3000 15.6±1.0 20.9±2.1 - 11.6±1.3

Diameter of inhibition zone (mm#)
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The results found in above investigation were well correlated 
with the previous work.17–20 The chemical composition revealed 
that isothiocyanates are the major components in both essential oils. 
Isothiocyanates arise in plants as a result of enzymatic cleavage of 
released glucosinolates from intracellular compartments by membrane-
bound myrosinase upon damage to the plant.21 Myrosinase promotes 
hydrolysis and intramolecular rearrangement of intermediates, 
resulting in the three main groups of substances: nitriles, thiocyanates, 
and isothiocyanates.22 Allyl isothiocyanate (AITC) in vapor and liquid 
forms has demonstrated high bactericidal activity against various 
food spoilage microorganisms and food pathogens.23 Nielsen et al.24 
showed the broad spectrum activity of allyl isothiocyanates against 
many fungi. The structure of isothiocyanates is responsible for their 
efficacy: the more volatile the compound, the greater its antibiological 
activity due to better distribution. The type of microorganisms being 
combated, and even the particular phase of their growth, is also 
important.25 The mode of action behind AITC’s antimicrobial activity 
is not yet fully understood, but since it might penetrate membranes 
and no single site of action has been described, it is generally regarded 
as a non-specific inhibitor of periplasmic or intracellular targets. The 
biocidal activity of isothiocyanates is comparable with the efficacy 
of synthetic pesticides, like methyl bromide, and some antibiotics 
(gentamycin).26 It has been already established that essential oils and 
oleoresins are complex mixtures of components that show usually 
higher activities than their isolated components; their final activities 
are due to the combined effects of several minor components. Thus, 
they contain multifunctional components that exert their activities 
through different mechanisms.27

Figure 4 Percent chelating power of B.juncea and S.alba essential oils and 
oleoresins.

It has been demonstrated that the antimicrobial effects of the 
essential oils acts by causing structural and functional damages to 
the bacterial cell membrane. It is also indicated that the optimum 
range of hydrophobicity is involved in the toxicity of the essential 
oils. Spices and herbs are mostly used in the range of 0.05–0.1% 
(500-1000ppm) in food systems. Some spices have stronger 
antimicrobial activity than others and can be effective at 1000ppm. 
However, some spices require higher concentrations.28 Application 
of antimicrobials by different exposure methods, such as vapor 
phase compared to direct contact method, of mustard and clove 
essentials oils showed noteworthy differences.29 The stereochemistry, 
lipophilicity and other factors affected the biological activity of 
these compounds which might be altered positively or negatively by 
slight modifications.30 It has been shown that plant substances affect 
microbial cells by various antimicrobial mechanisms, including 

attacking the phospholipid bilayer of the cell membrane, disrupting 
enzyme systems, compromising the genetic material of bacteria, 
and forming fatty acid hydroperoxidase caused by oxygenation of 
unsaturated fatty acids.31 Allyl isothiocyanate derived from mustard 
seems to have multi-targeted mechanisms of action in metabolic 
pathways generally; Gram-negative bacteria are less sensitive to the 
antimicrobials because of the lipopolysaccharide outer membrane 
of this group, which restricts diffusion of hydrophobic compounds. 
However, this does not mean that Gram-positive bacteria are always 
more susceptible. Gram-negative bacteria are usually more resistant 
to the plant-origin antimicrobials and even show no effect, compared 
to Gram-positive bacteria.32 

Figure 5 Inhibitory effect on primary oxidation using FTC method of B.juncea 
and S.alba essential oils and oleoresins.

Conclusion
As a conclusion all findings reported here that B.juncea and 

S.alba essential oils may be selected for the use as potentially food 
preservatives in fermented products and other foods, depending upon 
the desired flavor of the products.. This study is an attempt to gain 
a better understanding of the chemical profiles of the essential oils 
and oleoresins of Brassicaceae members. Therefore, it is of interest 
to proceed with research dealing with the pharmaceutical applications 
for the consumers.
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