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1. INTRODUCTION

India has the most popular marketing country in all
over the world. So, consumers are the very midpoint of
our economics. Foods are very important to live in.
The incoming people are not balanced with producing
vegetables and other food products.

The middle brokers thought that they would gain more
money with less investment. So, they used adulterants

in the vegetables and other food items. Usually, adul-

ABSTRACT

Artificial green color (Malachite Green) in vegetables causes the Food adul-
teration. It decreases the quality and is highly hazardous to human health.
An attempt is made to remove the Malachite Green with nanoparticles
of ZnO NPs. Its catalytic activity and antibacterial activity reduces the Mala-
chite Green in vegetables. Nano ZnO NPs particles were prepared, added
to green peas . The Experiment was done by collecting samples of green peas
and washing four times by changing washing time . pH and total dissolved
substance were estimated in each wash. All samples of soaked green peas were
tested under UV spectroscopy. Therefore, the fall of Malachite Green is where
each sample was studied by analyzing the absorption of ultraviolet radiation
passing through the sample. Further, the antimicrobial susceptibility test was
done for ZnO NPs. Thus, concentrations of microbial organisms are estimated
at 5000 mg/ml. And, it is found that the nano ZnO NPs particles have effec-

tively removed the Malachite Green from vegetables.
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terants may be toxic and can affect health. Food adul-
teration can lower the quality of food to increase its

quantity [1]-[3]. In this soaked green pea's food con-
tamination of MG Dye. This MG dye highly solubility
capacity in water and highly toxic in human beings.
Such a type of highly toxic, water-soluble dye cannot
easily be removed from water. Being difficult to de-
compose biologically, dyes may have negative effects
on human health even at low concentrations [4],[5].

Also, some countries have been banned but it is still
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used by some people due to the attraction of color. It is

essential to eliminate MG from soaked green pea's

food adulterants before its discharge due to its toxic

potential [6]. Nowadays many analytical techniques

are proposed by reducing the dye like oxidation [7],

[8], adsorption [9], photo catalytic and SERS method

[10],[11], etc. Photocatalytic material should be used

to be nonhazardous, cheep, and highly effective. ZnO

NPs have been a good alternative compared to other

metal oxide nanoparticles due to its higher efficiency

[12],[13]. This problem can be overcome by using

ZnO NPs and also has proved against antibacterial

activity. This was a synthesized chemical precipitation

method, and biodegradable, cheap, low toxic, and had

no advance effect on human beings.

1.1 Types of Adulteration

There are three types of adulteration found in the

world.

1.1.1 Intentional Adulterants

The adulterant could be physical or biological property

like sand, stone, chalk powder, water, oil, and coal tars.
1.1.2. Metallic Contamination

The adulterant includes arsenic from pesticide, Lead

from water, Mercury from the plant effluent of chemi-

cal industries, etc.

1.1.3 Incidental Adulterants

These are pesticide residues and larvae in foods.

1.1.4 Microbial Organism

This type of contamination by microorganisms due to

food processing techniques like packing, processing,

[14],[15].

Food and Drug administration defined the adulterant as

[16],

1. An adulterant can be injurious to health

handling, and preparation

2. Cheaper quality item added to the food

3. Lowering the quality of the food

4. The substance can increase the weight of the stand-
ards

5. To make it as a valuable food to see the eye.
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Usually, adulterants can affect immediately like diar-
rhea, dysentery, and vomiting [17],[18].

Besides too long-term effects like cancer, liver failure,
kidney failure, and the risk of heart. Yet we have better
education and better knowledge will easily affect the
above disease [19],[20]. The present study aims and to
create the minimum awareness to our people to buy
and cook-soaked green pea in day-to-day life. Thereby
I collected soaked green peas in the Dharmapuri mar-
ket then washed them 5 times. The washed water and
washed water addition of ZnO NPs (malachite green
dye adulterated) examined UV and Fluorescence spec-
troscopy. Finally, the concentration of the malachite
green dye-soaked green pea and dry green pea have

been compared.

2. MATERIALS AND METHODS

Zinc Nitrate (> 98%) and peas are collected in the local
market of Salem. UV-Visible absorption spectropho-
tometer JASCO-V-750, Fluorescence spectrophotom-
JASCO-FP-8300.

2.1 Preparation of ZnO Nanoparticles

eter

Zinc nitrate was dissolved in double distilled water
while constantly stirring in two hours. The obtained
precipitate was washed several times using double
distilled water. The resulting solution was filtered and
dried to calcinated at 600 °C for 30 min.

2.2 Experimental Design

In this work comparison of soaked peas water and
soaked peas water with the addition of ZnONPs in
different time washings namely dry, wash-1, wash-2,
wash-3, and wash-4.

2.3 Washed Water Sample

Samples of soaked green pea 100g washed with vari-
ous 100 ml of distilled water then it Named as wash-1,
wash-2, wash-3, and wash-4, and at the same time 10
mg ZnO NPs add each washing-soaked green pea.

2.4 Sampling: Sampling Unit

To study-soaked green pea dye adulteration, we con-

sidered Dharmapuri local market as a sample unit.
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2.5 Sample Quantity

Most of the consumers buying daily usage of green pea
were 100 g per day. So, 100 g of green pea samples
have been for our study. The research article study is to
create awareness of consumers towards food adultera-
tion. They are by people who should know the quality
of food and also get awareness of the cooking methods
in vegetables.

2.6 Screening of Antibacterial Activity

Aspergillus Niger & Escherichia coli bacterial strains
were used to investigate. The bacterial cultures were
obtained from Microbial Type Culture Collection
(MTCC), Institute of Microbial Technology, Chandi-
garh, India. The younger bacterial cultures were pre-
pared for antibacterial activity.

2.6.1 Preparation of Inoculums

The standard stock cultures were maintained with nu-
trient agar at the temperatures of 4C. The test cultures
of the experiment were prepared from the stock cul-
tures in the test tube of Muller- Hinton younger cul-
ture. The young culture was incubated for 24 hours at
various temperatures (25°C and 37°C). The cultures
were diluted with fresh Muller-Hinton broth to achieve
optical densities corresponding to 2.0 x106 colony

forming units (CFU/mI) for bacteria.

3. RESULTS AND DISCUSSION

3.1 Collection of Washed Water

Soaked green peas were washed 4 times with every
100 ml of distilled water. While washing green pea
with distilled water we observed green color water but
this color concentration was decreased when washing
continuously the same quantity of water. The collected
water samples were studied under UV and Fluores-
cence spectroscopy method was used to check their
concentration of malachite green dye diluted solution.
3.2 pH and TDS Analysis

pH was analyzed by the Deluxe pH meter model ME
963P. The pH and TDS values are given in the Table:
1 and Figure 1&2.The PH and TDS values increase
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from soaked green pea water to additions of ZnONPs
Soaked green pea water. It is indicated ZnONPs are

mixed with soaked green pea water.

Tablel. pH and TDS parameters for soaked green pea
water with and without ZnO nanoparticles

Soaked Green Additions of ZnO
S.No | Sample Pea Water Nps Soaked
Name Green Pea Water
pH [TDS |pH TDS
1 Dry 7.00 | 86.95 | 7.25 88.46
2 Wash1l | 7.10 | 82.35 | 7.40 83.33
3 Wash2 | 7.35 | 7857 | 7.50 80.00
4 Wash 3 | 7.87 | 66.66 | 7.54 75.00
5 Wash 4 | 7.97 | 57.14 | 7.57 70.00
Soaked Green Pea Water
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Fig .1 Soaked green pea water
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Fig. 2 Additions of ZnO NPs
Soaked green pea water

3.3 UV Spectroscopy:

Selection of the detection wavelength: Both washed
water samples of green pea and ZnO NPs are mixed
with soaked green pea water was recorded using a
UV-Visible

absorption spectrophotometer
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JASCO-V-750 in the range of 200 to 800 nm. A peak
prominent absorption was observed and found it as 625
nm in the spectrum. As malachite green is a greenish
color that falls in the wavelength range 600-640 nm.
Various concentrations of washed water samples were
recorded at the wavelength of 625nm. These results
were compared with the standard malachite green

sample graph founded on Google [21].
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Fig.3 UV spectra of ZnO NPs

At the same time, dry green pea-washed water samples
are also recorded in the UV spectrum. So, it was ob-
served wavelength 625nm for determination of Mala-
chite Green adulterated in green pea for coloring pur-
pose. At the same time, ZnO NPs were recorded using
a UV-Visible
JASCO-V-750 in the range of 200 to 800 nm. A peak

prominent absorption was observed and found it as 355

absorption spectrophotometer

nm in the spectrum. All the UV-Visible absorption
spectrophotometer was carried out at room tempera-
ture.

From the Comparison of Fig.4 and Fig.5, the MG-dye
concentration has been decreased w.r.t Figure 5. The

three figs are attached below.
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Fig.4 UV spectra of soaked green pea water
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Fig. 5 UV emission spectra of soaked green pea water
and ZnO NPs
Fluorescence spectrum: Selection of the Detection
Wavelength for fluorescence intensity the washed wa-
ter sample of green pea and ZnO NPs are mixed with
Soaked green pea water was recorded using a Fluores-
cence spectrophotometer JASCO-FP-8300 was used to
record the Emission spectrum for soaked green pea
washed dye water in the range of 200 to 750nm. We
observed one prominent absorption peak 310 nm in the
spectrum. As malachite green is a greenish color that
falls in the wavelength range 300-340 nm. Various
concentrations of washed water samples were recorded

at the wavelength of 310 nm.
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Fig. 5 UV spectra of soaked green pea water and
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Fig. 6 UV emission spectra of soaked green
pea water

These results were compared with the standard mala-
chite green sample graph founded on google. At the
same time, dry green pea-washed water samples are
also recorded in the UV spectrum. So it was observed
to have a wavelength 310 nm for determination of
Malachite Green adulterer in green pea for coloring
purposes. From the Comparison of Fig.5 and Fig.6, the
MG-dye concentration has been decreased w.r.t Figure
6. The three figures are attached below

3.4 Antimicrobial Susceptibility Test

The Muller- Hinton plates were prepared as per the
procedure in molten media. The test plates are solidi-

fied for 5 minutes and plates were rinsed by in column
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suspension solution. Then the extracts were applied in
the plate at the concentrations of 40 mg/disc. The sam-
ple loaded disc was placed in incubator 37 °C for 24
hours. After 24 hours inhibition zones were measured
from the formed inhibition zone with a transparent

ruler in millimeters.

Fig.7 Anti-microbial activity of ZnO NPs

Table 2 : Anti-microbial activity of ZnO NPs

2 é 5 .
g 3 = = Concentrations (mg/ml)
3 © 2 |G
(@)
AN Asper- | 30 | 100 | 250 | 500 | 5000
gillus
Niger
EC Esche- | 30 | 100 | 250 | 500 | 5000
richia coli

4. CONCLUSION

Zinc is an indispensable inorganic element universally
used in medicine, biology, and food package materials.
Zinc metal needs for humans, plants, and animals. Its
daily intake is approximately 9-14 mg/day, and ap-
proximately 5 mg/day are removed from urine and
sweat, and also it is very less toxic. So it is used to
degrade the malachite green color in food material like
a pea. We have studied two types of spectral processes
to go through the process of detection of Malachite
Green color contaminated in the meaning of malachite
green color adulterated washed water of dry and
soaked green peas. These two experiments were per-

formed to detect and confirm malachite green adulter-
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ants presented in soaked green peas. So adulteration of
food can cause very serious effects on the human body
when daily consumption without our knowledge. It can
be prevented by the addition of ZnO NPs to be used.
Both, local and branded food items to be checked by
government bodies. This article has tried to create

awareness of our people.
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