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Abstract: Incense sticks have been widely used in religious, cultural, and domestic settings for centuries, emitting pleasant aromas
when burned. While their fragrances offer a sense of calm and spiritual connection, burning incense can release harmful substances
into the air, which may pose health risks. Incense sticks are often made from a combination of natural ingredients like wood, herbs, and
resins, but synthetic additives such as fragrances, colorants, and combustion aids are also commonly used to enhance their appearance
and performance. When burned, these additives can release toxic substances including particulate matter (PM), volatile organic
compounds (VOCs), and polycyclic aromatic hydrocarbons (PAHSs). Exposure to these emissions has been linked to a range of health
problems, from respiratory irritation and asthma to more severe conditions like cardiovascular diseases and cancer. This review paper
examines the toxicological aspects of incense sticks, focusing on the analysis of additives, combustion by - products, and their health

impacts.
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1. Introduction

Incense has been used for thousands of years across different
cultures and civilizations for various purposes, including
religious  rituals,  spiritual  practices,  purification,
aromatherapy, and even medicinal applications. While the
symbolic and cultural importance of incense is undeniable,
the increasing use of synthetic additives and the widespread
burning of incense in enclosed spaces have raised concerns
about its potential health impacts. In recent years, forensic
toxicology has become an important tool in assessing the
potential risks associated with the use of incense,
particularly —concerning the additives used in its
manufacturing and the harmful by - products released during
combustion.

a) History:

The history of incense dates back to ancient times, with
evidence of its use in Egypt, India, China, and Mesopotamia.
Ancient Egyptians used incense for religious ceremonies and
to ward off evil spirits, while in India, it became an integral
part of Hindu and Buddhist rituals. Incense is also
mentioned in ancient Chinese texts, where it was used to
communicate with the spiritual realm. In the Middle East,
incense was often burned to create a pleasant atmosphere
and for medicinal purposes, and it even played a role in trade
routes, particularly the famed “Incense Route” that
connected the Arabian Peninsula to the Mediterranean.
Incense has also been mentioned in sacred texts such as the
Bible, Quran, and Vedic scriptures, further highlighting its
religious significance. In these ancient civilizations, incense
was made from natural ingredients such as aromatic woods,
resins (e. g., frankincense and myrrh), and herbs, which
produced a pleasant scent when burned. These natural
ingredients were prized for their spiritual and medicinal
properties, and their use continued to evolve over centuries.

b) Modern usage and additives:

In modern times, the use of incense has expanded beyond
religious and spiritual purposes, becoming a popular item in
homes, offices, spas, and meditation centers. With this

widespread use, the commercial production of incense has
shifted from using primarily natural ingredients to
incorporating synthetic additives. Modern incense sticks are
often manufactured with a variety of chemicals, including
synthetic fragrances, colorants, binders, and combustion
enhancers, which ensure consistent burning and stronger
aromas. However, this shift has also introduced a range of
potential toxicological hazards. Unlike the natural resins and
herbs used in ancient times, these synthetic additives can
release harmful chemicals when burned. The combustion of
these materials produces a complex mixture of particulate
matter (PM), volatile organic compounds (VOCs),
polycyclic aromatic  hydrocarbons  (PAHSs), carbon
monoxide, and other potentially toxic substances. Long -
term exposure to these emissions, particularly in poorly
ventilated environments, has been linked to adverse health
effects, including respiratory diseases, cardiovascular
problems, and even cancer.

c) Forensic toxicology and Incense related investigation
Forensic toxicology has played a key role in identifying the
harmful substances emitted from incense sticks and
assessing their potential health impacts. In cases where
individuals have developed health problems after prolonged
exposure to incense smoke, forensic toxicologists may be
called upon to analyze air samples, incense products, and
biological samples (such as blood and urine) to detect the
presence of harmful chemicals. In some cases, forensic
toxicology has also been used in legal investigations related
to workplace safety and environmental exposure. For
example, in industries where incense products are
manufactured, workers may be exposed to high levels of
toxic substances on a daily basis. In such cases, forensic
toxicologists may be asked to assess the air quality in the
workplace and determine whether the levels of harmful
substances exceed permissible exposure or not.

Composition of Incense Stick
a) Common ingredients:

Incense sticks are composed of various organic and
inorganic materials, such as aromatic resins, essential oils,
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wood powder, and binders. The base of an incense stick
often includes bamboo or wood dust, while binders like
charcoal and gum arabic help maintain the shape and ensure
steady combustion. Fragrances may be derived from natural
sources such as sandalwood, frankincense, or synthetic
chemicals to enhance the aroma.

b) Additives:

To enhance their appeal and burning properties, incense
sticks often include additives that may pose toxicological
risks. Some of the common additives are:

Synthetic fragrances: These are added to produce strong
or specific aromas, but they can release harmful VOCs,
such as formaldehyde and benzene.

Colorants: Chemical dyes, which give the incense its
aesthetic appeal, can release heavy metals and other
harmful substances when burned.

Combustion aids: These chemicals ensure that the
incense burns evenly, but their combustion can produce
toxic by - products like carbon monoxide and nitrogen
oxides.

Preservatives: To extend shelf life, incense sticks may
contain preservatives like parabens or phthalates, which
are known endocrine disruptors and may contribute to
chronic health conditions.

Toxicological aspect of Incense burning
When incense sticks are burned, they release a variety of

harmful

substances. Studies have shown that incense

burning can produce:

Particulate matter (PM2.5 and PM10): Fine particles that
can penetrate deep into the lungs, causing respiratory
issues.

VOCs (Volatile Organic Compounds): Including
benzene, toluene, and formaldehyde, which are known
carcinogens and can cause headaches, dizziness, and long
- term neurological damage.

PAHs (Polycyclic Aromatic Hydrocarbons): These are
released during the incomplete combustion of organic
materials and have been linked to cancer, particularly
lung and bladder cancer.

Heavy Metals: Incense sticks containing colorants may
release lead, cadmium, and other heavy metals into the
air, which can have neurotoxic and carcinogenic effects.

Health Impact

The health risks associated with incense burning vary
depending on the duration and frequency of exposure, as
well as the ventilation conditions of the space. Common
health impacts include:

Respiratory Issues: Chronic exposure to the particulate
matter and VOCs in incense smoke has been linked to
asthma, bronchitis, and reduced lung function, especially
in children and the elderly.

Cardiovascular Effects: Fine particulate matter from
incense burning has been associated with an increased
risk of cardiovascular diseases due to its impact on blood
pressure and heart function.

Carcinogenicity: PAHs and certain VOCs, such as
formaldehyde and benzene, are known to increase the
risk of cancers, particularly in individuals with prolonged
exposure.

Neurological and Developmental Effects: Heavy metals
like lead and mercury, often present in incense additives,
can affect cognitive development in children and
contribute to neurodegenerative diseases in adults.

2. Forensic Implications

a) Toxicology analysis:

Forensic toxicology plays a critical role in assessing the
health risks posed by chronic exposure to incense smoke. In
cases where prolonged incense use is suspected to contribute
to illness or death, forensic investigators may analyze air
samples from the environment or biological samples (blood,
urine) from affected individuals to detect the presence of
toxic compounds such as PAHs, VOCs, and heavy metals. In
some cases, forensic evidence can be crucial in civil
litigation related to environmental exposure or occupational

health claims. Workers in

industries that manufacture

incense, for example, may be at risk of chronic exposure to
harmful substances, necessitating toxicological evaluations
in workplace injury claims.

b) Analytical methods:

The detection of hazardous substances from incense smoke
can be achieved through various analytical techniques,
including:

Gas Chromatography- Mass Spectrometry (GC - MS):
Used to identify and quantify VOCs and PAHSs in air
samples.

Inductively Coupled Plasma Mass Spectrometry (ICP -
MS): Effective in detecting heavy metals in biological
and environmental samples.

High- Performance Liquid Chromatography (HPLC):
Utilized for the detection of organic compounds,
including synthetic additives, in incense formulations.

Regulatory frameworks

Despite the widespread use of incense, there is a lack of
comprehensive regulation regarding the permissible levels of
toxic substances in incense products. Regulatory bodies such
as the Environmental Protection Agency (EPA) and the
World Health Organization (WHOQO) have established
guidelines for indoor air quality, but these often do not
account for incense burning in domestic or religious settings.
There is a need for stricter regulation and labeling of incense
products to ensure consumer safety.

3. Recommendation for Reducing Exposure

To mitigate the health risks associated with incense smoke,
the following recommendations are suggested:

Improved Ventilation: Ensuring adequate airflow in areas
where incense is burned can help disperse harmful
pollutants.

Use of Natural Ingredients: Opting for incense sticks
made from natural, non - toxic ingredients can reduce
exposure to harmful chemicals.

Limiting Exposure: Reducing the frequency and duration
of incense burning, especially in enclosed spaces, can
help minimize the health risks.
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4. Conclusion

Incense sticks, while culturally significant, pose potential
health risks due to the additives used and the toxic
compounds released during combustion. Forensic toxicology
provides valuable insights into the long - term effects of
incense smoke exposure, with implications for both public
health and legal investigations. As the use of incense
continues in many parts of the world, it is essential to
promote awareness of these risks and encourage safer
practices to protect public health.
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