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ABSTRACT: Heavy metals have been used in a number of pan masala/smokeless tobacco products. The
acid-digestion technique is used to prepare samples in the majority of examinations. Atomic Absorption
Spectrometry is the most commonly used confirmatory technique, while inductively coupled plasma Atomic
Emission Spectrometry was applied in some investigations. According to research, the use of certain cosmetic
items exposes consumers to small amounts of hazardous heavy metals, which may cause health problems if
they stay in biological systems over time. Certain businesses went above the limits and used large amounts of
heavy metal impurities, creating toxicity. The research investigated the concentrations of different metals as
well as the concentration of a metal in various brands. The studies conducted to assess the health risks
associated with its toxicity. It was also discovered that, while the use of heavy metals in certain brands is
below the legal limit, they still pose a significant danger to individuals. Both of these studies are being
conducted in order to determine which brands of pan masala sold in our market are in violation of the rules
and to bring to the attention of the authorities. As well as teaching young people, both men and women, of
the dangers it poses to their health.
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1. INTRODUCTION

Forensic investigation is the study of crime utilizing empirical ideas, techniques, and
processes. Anything controversial or contested is a lesser known meaning of the word
forensic. Some concepts in forensic science include (Fig. 1):

» The application of science to the solving of legal problems.

» A scientific research for the aim of reaching a decision in a court of law. Saying
something was forensically determined, for example, implies that the evidence was
gathered scientifically with the aim of being scrutinized (and contested) in a court of
law [1].
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Fig. 1: Heavy Metal Poisoning Caused By Cigarette Smoking Is A Significant Problem
In Environmental Pollution And Human Health Risk.
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Forensic chemistry uses chemical principles and concepts in a legal context to analyze
forensic evidence. Forensic chemistry is concerned with the physical and chemical properties
of a material. Unknown materials discovered at a crime scene may be identified with the help
of a forensic chemistry specialist. To help in the identification of unknown compounds,
experts in this area use a variety of techniques and equipment. Examples of these methods are
superior fluid chromatography, gas chromatography, mass spectrometry, nuclear ingestion
spectroscopy, Fourier change infrared spectroscopy, and thin layer chromatography. Because
of the potentially dangerous nature of certain devices and the large number of unknown
substances that may be found at a scene, it is necessary to utilize a variety of techniques. In
order to preserve evidence, forensic chemists prefer non-destructive techniques. Chemistry
researchers, particularly their forensic colleagues, testify in court as expert witnesses to their
findings [2].

Areca nut, slaked lime, catechu, and other taste components are combined in Pan Masala
(PM) (PM). It is widely available and used by people from all walks of life in India. Since it
promotes sibling chromatin exchange and chromatin abnormalities. It is a significant cause of
oral sub mucous fibrosis in humans, which also leads to oral cancer. It causes neoplastic
tumors in the lungs, liver, and stomach in experimental animals. It is hepatotoxic, causing a
rise in enzyme levels as well as incorrect glucose and lipid metabolism. It causes increased
creatinine and sperm abnormalities in the kidneys and testes, respectively. PM is a very
dangerous chemical that affects nearly all organ systems, thus a national policy prohibiting
the manufacture, transportation, selling, and marketing of PM is urgently needed. Betel quid
pan masala (PM) is betel leaves coupled with areca nut, whereas pan masala is tobacco mixed
with areca nut, catechu, and lime then blended. This medications are commonly used by both
young and elderly people. To investigate the connection between long-term PM intake and
health problems, a preliminary toxicity and chemical analytical evaluation was [3].

A major example of Indian PM included 13 polycyclic sweet-smelling hydrocarbons (PAHS),
Benzene Hexa Chloride (BHC), I,I-trichloroethane, and 2, 2, bis-pchlorophenyll isomers.
Furthermore, nitrosamine, heavy metals (lead, cadmium, nickel), and pesticide toxins have
been proven to be harmful in PM. An increase in the rate of sister chromatid exchange (SCE)
and chromosomal aberrations in mouse bone marrow cells from the Chinese hamster ovary
(CHO) cell line suggests PM components' geno-harmful potential. Different PM brands'
aqueous and ethanol extracts were shown to have mutagenic potential. According to early
research, PM has the potential to be carcinogenic, tumorigenic, teratogenic, and mutagenic.
As a result, the toxicology of PM effects on unadulterated purebred Swiss mice was
investigated using different PM brands. The use of smokeless tobacco, which is widely used
all over the globe, causes oral sub mucosal fibrosis (OSMF), a long-term and severe disease
of the oral cavity with the potential for hazard. This research will focus on the consumption
of smokeless tobacco, such as dish and gutkha, as well as the role of these chemicals in the
recruitment of OSMF and, ultimately, oral malignant development. The list of publications to
be evaluated was generated using PubMed, Scopus, and Google Scholar's reference finding
tools. The fibrosis of the submucosal tissue is generated by continual biting of the dish and
gulping of gutkha. OSMF is caused by a variety of reasons, the most well-known of which
are smokeless tobacco and its additives, such as betel quid, areca nuts, and slaked lime, which
are used in container and gutkha tobacco [4].

In South Asian nations, women are more likely than males to develop oral cancer. For human
oral epithelial cells, the slaked lime in the betel quid, whether with or without areca nut,
shows cancer-causing effects. In smokeless tobacco, substances such as 3-
(methylnitrosamino) - proprionitrile, nitrosamines, and nicotine cause fibroblast,
deoxyribonucleic corrosive (DNA), and deoxyribonucleic corrosive (RNA) annihilation, as
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well as cancer-causing effects in tobacco users’ mouths. The metabolic enactment of
nitrosamine in tobacco by cytochrome P450 molecules may result in the improvement of N-
nitrosonornicotine, a major cancer-causing agent, and micronuclei, which are indications of
genotoxicity. These outcomes result in increased DNA damage and, eventually, oral disease.
The betel leaf is used to package a variety of fixings. Tobacco, nuts, stale lime, flavors, and
areca nut wrapped in betel quid are the most commonly used container fixes. In both
developed and developing nations, tobacco is commonly taken with other medicines. A
tobacco company established in India about three decades ago, manufacturing gutkha, which
is created comprised of catechu, spices, chewing tobacco, areca nut, and slaked lime wrapped
in pouches or tins [5].

2. LITERATURE REVIEW

J. Vini Mary Antony et al. stated that the investigation's main goal was to find clue metals in
the greatest typically names were chosen based upon people's frequent use of publicly
available goods on the Internet. All cases were tested for follow metals, such as Cadmium
(Cd), Nickel (Ni), Chromium (Cr), Lead (Pb), and Arsenic (Ar), using an AES technique. The
total metal focuses for cadmium, chromium, arsenic, nickel, and lead were all less than 0.1
mg/kg in each of the four instances. The tests may indicate that the levels of following metals
in the examples above, such as Cadmium (Cd), Nickel (Ni), Chromium (Cr), Lead (Pb), and
Arsenic (Ar), are significantly less hazardous and unlikely to cause illness [6].

S. K. Nigam et al. stated in the paper that tobacco is mixed with areca nut, catechu, and lime
in betel quid dish pan masala (PM), while skillet masala is tobacco coupled with areca nut,
catechu, and lime then blended with gulkhand. This medicine is often used by both young
and older people equally. A preliminary chemical analysis and poisonousness evaluation of
PM in mice were done to investigate the link between long-term PM exposure and health
problems. Compound evaluation of different kinds of PM was done using HPLC, GLC, AAS,
ES, TLC, GCMS, and sequential extraction for PAH, toxins, metals and minerals,
electrolytes, medications, and xenobiotics. Throughout the IP and PO regimens, trained Swiss
mice were used to assess ethanolic PM extricates. In Rajaniganda and Pan Parag Zarda,
which are considered xenobiotics for pre-harmful damage, PAH levels were slightly greater
(p<0.01). High fixations (p<0.01) of DDT and BHC isomers, which primarily affect nerves
and muscles, were also observed in PM. The increased metal and mineral content of PM
causes significant oral fibrosis. PM has a high concentration of chemicals, especially
nicotine, which may cause problems in the gastrointestinal system. In mice given different
doses of simple and mixed PM for 16 and 90 days, researchers found no effect on blood and
organ burdens (kidney, heart, spleen, and liver), although they did find limited testis. The
mice who were given the PM-Zarda combination and cared for it for 90 days had the highest
chromosomal damage in their bone marrow. Among the chromosomal anomalies discovered
were ploidy, misfortune, portions, openings, erasures, and trades in ring chromosomes. The
PM produced sperm head abnormalities (limited, obtuse, three-sided, and banana
morphologies), as well as strange, undefined, tailless, and simple sperm, with the highest
effect in the three-month-care group. The levels of glucose, cholesterol, and protein in the
testis were all shown to be significantly greater (p<0.01). In the 16-day local region, red
blood corpuscles (RBC), white blood corpuscles (WBC), hemoglobin, and erythrocyte
sedimentation were unaffected [7].

S. Verma et al. articulated that convergences of seven major metals, namely Zn, Fe, Cu, Cr,
Pb, Ni, and Cd, were resolved in 30 samples of different brands of five unique tobacco item
categories readily available in Indian commercial sectors. Cigarettes, stogies, and bidi are the
three types of tobacco eaten by smoking, whereas biting tobacco and snuff are taken
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separately by biting. The metal material was designed to accommodate both smoking and
non-smoking types, brands, and components. In the non-smoking region, biting tobacco
samples revealed higher heavy metals than snuff samples. When compared to cigarettes and
stogies, Bidi contains the least amount of metal content of all the smoking techniques. This
may be attributed to the inclusion of metal to finished objects throughout both material and
actual processing; bidi is the most basic and smallest component. Because each brand's
assembly innovations are unique and identifiable, intra-brand variances frequently indicate
something quite similar. With a few exceptions, the results are essentially identical from prior
data. Creator realize that, notwithstanding the harmful effects of direct tobacco smoking on
human health, the smoke and debris generated may be a major booster of metal load in the
ground, air, and water [8].

O. E. Orisakwe et al. alluded to the fact that smokeless tobacco is gaining popularity as a
better alternative to smoking. Data on the harmful effects of smokeless tobacco is sparse in
Nigeria, as it is in most of Sub-Saharan Africa. This research examines the major metal risks
of the smokeless tobacco kinds commonly available in Nigeria. A commercial container
convention was used to examine thirty Nigerian smokeless tobacco variations. By adding 10
mL of a mixture of nitric and hydrochloric acids (HCIl: HNOg3, 3:1) to the blend and drying it,
assimilation was improved. After that, the mixture was mixed and separated with 20 mL
deionized water. The groups of lead, cadmium, chromium, cobalt, and nickel in the filtrate,
which was set up in a standard volumetric carafe, were determined by nuclear ingestion
spectrophotometry. The dietary admission and the goal risk remaining were both managed.
Nickel, cobalt, besides chromium had convergences of 0.02-0.07 g/g, 0.01-0.03 g/g, then
2.77-11.40 g/g, respectively, whereas cadmium with lead had convergences of 0.00-2.48 and
0.01-0.17 g/g, respectively. Individual admissions for nickel, cobalt, besides chromium were
from 2-7 g/day, 1-3 g/day, and then 277-1140 g/day. Lead and cadmium admissions were
typically 0-248 and 1-17 g/day, respectively. Even though there was no obvious risk when
each element was assessed and handled separately, the perceived hazard may be raised when
all heavy metals are taken into account. Heavy metal is prevalent in Nigerian smokeless
tobacco, which may be detrimental to people's health [9].

3. DISCUSSION

Metallic components with a thickness greater than that of water are referred to as important
metals. Due to the notion that substantiality and poisonousness are linked, heavy metals too
include metalloids like arsenic, which may cause harm at low levels of exposure.
Environmental poisoning of these metals has recently been a growing concern for the
environment and global well-being. Human openness has also increased as a result of a
significant expansion in their use in a variety of commercial, agricultural, domestic, and
specialized applications. The climate has identified gelogenic, mining, ranger service,
synthetic, indigenous effluents, and air sources as wellsprings of heavy metals. Mines,
foundries, and smelters, as well as other metal-based assembly operations, are particularly
contaminated. According to studies, metals like copper (Cu), cobalt (Co), iron (Fe),
chromium (Cr), manganese (Mn), magnesium (Mg), nickel (Ni), molybdenum (Mo), zinc
(Zn) and selenium (Se) are essential nutrients for a variety of biochemical and physiological
activities. Insufficiency infections and illnesses are caused by a lack of essential
micronutrients. Fundamental heavy metals serve biochemical and physiological functions in
plants and animals.

They are essential components of many fundamental compounds and play a crucial role in
oxidation-decrease processes. Copper is required as a cofactor for a few oxidative pressure-
related proteins, including superoxide dismutase, catalase, cytochrome oxidases, peroxidase,
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monoamine oxidase, ferroxidases, and dopamine-monooxygenase. As a result, it's a
necessary complement for metallic enzymes involved in hemoglobin creation, carb digesting,
catecholamine biosynthesis, and collagen, elastin, and hair keratin cross-connection. Cu
proenzymes involved in redox reactions take use of copper's tendency to cycle between an
oxidized state, Cu (Il), and a deficient form, Cu (I11). Nonetheless, because the transition
from Cu (I1) to Cu (I) would usher in the age of superoxide and hydroxyl radicals, is it
possible that copper is poisonous? Excessive copper poisoning has also been linked to cell
damage in humans, resulting to Wilson disease. A few additional essential components, like
as copper, are needed for normal function; nevertheless, excessive amounts of these metals
harm cells and tissues, resulting in a variety of negative effects and human illnesses. There is
a limited range of fixations among favorable and detrimental consequences for specific
components, like chromium and copper. Different metals with no realized organic capacities
incorporate uranium (U), vanadium (V), titanium (Ti), tin (Sn), thallium (TI), tellurium (Te),
strontium (Sr), silver (Ag), platinum (Pt), mercury (Hg), lithium (Li), lead (Pb), indium (In) ,
nickel (Ni) , gold (Au), germanium (Ge), gallium (Ga), cadmium (Cd), bismuth (Bi),
beryllium (Be), barium (Ba) , arsenic (As) , antimony (Sb), and aluminum (Al) have no
settled natural capacities and are considered as superfluous metals.

Various instruments, some of which are not well-known, combine heavy metal-induced
damage and cancer-causing characteristics. Each metal, on the other hand, is thought to
guarantee distinct characteristics besides physical including chemical components which
contribute to its own toxicological systems of utilization. The study concentrates at the
environmental impact, development, and use of arsenic, cadmium, chromium, lead, and
mercury, as well as the potential for mankind permeability plus atomic routes of genotoxicity,
toxicity, plus cancer-causing nature. As toxic centralizations of heavy metals build in the
body's sensitive tissues, severe metal damage follows. Depending on the metal burned-
through, the side symptoms and real aftereffects of significant metal harmfulness differ.
Several essential metals, such as zinc, copper, chromium, iron, and manganese, are required
in small amounts for physical labor. Nonetheless, if the metals accumulate in the body in high
enough amount to cause harm, severe injury will ensue. Pollution, air or water pollutants,
food variations, medications, improperly covered food holders, and the usage of hazardous
paints are all capable of causing serious metal harm.

Lead manufacturing line representatives, welders, battery plant employees, then fastens may
be exposed to Pb if appropriate insurance is not acquired. While Pb is contained in the bones,
it may harm the structure of any organ. Lead poisoning has different effects depending on the
age of the person and the amount of lead they've been exposed to. The severity of lead
poisoning in children covers a wide range of symptoms. Individuals who have been poisoned
are unable to show any indications or symptoms. Side effects usually appear after three to a
month and a half of treatment. Overexposure to lead causes adolescents to become less
energetic, rebellious, argumentative, and moderate (lazy). Migraines, fatigue, stomach pain,
anorexia, obstruction, slurred speech, alterations in renal capacity, particularly high quantities
of protein in the blood, plus a strangely insipid complexion (paleness) due to a lack of iron in
the red platelets are only a few of the symptoms (pallor). Neurological symptoms associated
with lead poisoning include a decreased capacity to control intentional signals (ataxia),
expansion of the optic nerve, seizures, spasms, cerebrum damage, and poor cognition. Any of
the children who are impacted have learning or behavioral problems, as well as mental
barriers and specific deficits in language, perception, coordination, conduct, and academic
performance.

In some situations, manifestations may be hazardous. Lead poisoning in adulthood may cause
higher circulatory strain and damage to the reproductive systems. Fever, migraines, sickness,
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lethargy (fatigue), regurgitating, anorexia (a lack of hunger), stomach pain, clogging, knee
pain, loss of recently learned abilities, incoordination, languor, trouble sleeping (a sleeping
disorder), fractiousness, hindered cognition, mental trips, or seizures are a few of the
additional signs that can occur. Low iron levels in red platelets (paleness), fringe neuropathy,
and, in rare cases, cerebrum pain may also be symptoms of the disease (encephalopathy).
Individuals who have been impacted have suffered reduced endurance besides muscular
strength, renal disappointment, wrist drop, plus social alterations like anger, sadness, or
discomfort. In certain cases, the unwanted consequences may be dangerous. It's also found in
things like blood, nails, perspiration, spit, and bosom milk.

4. CONCLUSION

The findings of all investigations on heavy metal toxicity in pan masala/smokeless tobacco
show that dangerous heavy metal content was discovered in pan masala in various quantities,
with certain items exceeding the WHO's allowed limit, potentially having deadly effects on
human health. Pan Masala, on the other hand, is just as dangerous, according to health
experts, to a human body, if not more. The only difference between the two is that gutka
includes tobacco in it while pan masala does not. Experts say that approximately 40
compounds included in these products, in addition to nicotine, are regarded to be hazardous.
These materials, according to research, contain large quantities of harmful heavy metals such
as lead, copper, and zinc, which are potentially more dangerous than cigarettes. Many of
these heavy metals damage the kidneys and the liver. A person may possibly develop liver
cirrhosis or acute tubular necrosis, a kidney disease characterized by tubular cell destruction.
Precancerous lesions (small white spots) and ulcers in the mouth or on the tongue are signs of
chronic copper poisoning, opening the mouth fully.

But are not only carcinogenic, but also have the potential to cause heart issues. Additionally,
pregnant women who consume these foods may have a shorter gestation period, a higher risk
of stillbirth, and a lower birth weight for their child. Toxic metals may harm DNA directly or
indirectly, increasing the risk of cancer. Heavy metals wreak havoc on physiological
processes in two ways: first, they build up and hinder functioning in critical organs and
glands, and second, they displace dietary components that are essential for biological
function. The poisonous component of pan masala is more dangerous than cigarettes. Pan
Masala products should be prohibited because heavy metals are readily absorbed by the skin
after long term consumption. As a result, it is strongly advised that smokeless cigarette
products be tested for heavy metal requirements prior to commercialization.
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