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Abstract. The practice of Yagya, a traditional Vedic ritual
involving the combustion of specific materials, has significant
therapeutic potential through its fume. We examined the Yagya
fume for particulate matter (PM) and various gas levels. In
the open-room environment (n= 40) PM1, PM2.5, and PM10
levels exceeded 1000 µg/m3. However, these levels returned
to the baseline of 250 µg/m3 just after the Yagya. Carbon
dioxide (CO2) remained consistent, with median concentrations
of 2000 ppm with or without Yagya. Carbon monoxide (CO)
levels increased to 20 ppm during the Yagya but remained
at 0.4 ppm after the Yagya, like normal air conditions. In
the closed-room environment (n= 3), immediate increases in
PM levels above 1000 µg/m3 were observed, which gradually
decreased to 250 µg/m3 after around 15 hours of Yagya. CO2

and CO levels initially rose and decreased to normal levels
after 6 to 7 hours. Nitrogen oxides (NOx) and Ozone (O3)
exhibited slight increases during Yagya, while Sulfur Dioxide
(SO2) levels remained unchanged. We suggest that the high PM
levels during Yagya are unique to the source, viz., medicinal
wood, Ghee, and Hawan samagri (herbal mixture), necessitating
further investigation.
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Introduction
Yagya is a traditional Vedic ritual involv-

ing the combustion of specific medicinal herbs
(Hawan samagri: a mixture of sacred herbs and
other ingredients), Ghee (clarified butter), wood,
etc. in a controlled environment. It is also
commonly known as Agnihotra or Hawan, has
been performed in India for centuries, and is
believed to have both spiritual and therapeu-
tic benefits [1]. It is traditionally conducted in
a Yagyashala or Yagya room, which typically
has an open setting that allows for the release
of emissions generated during the ritual. The
fume produced during Yagya is considered to
have therapeutic and purifying properties. Ex-
perimental studies show that the incidences of
physical ailments, sickness, and/or diseases de-
crease in houses where the Yagya or Agnihotra
is regularly performed [2]. It is also reported
to purify the blood and prevent the growth of
pathogenic bacteria [3]. The therapeutic ad-
vantages of Yagya are believed to significantly
arise from the specific composition of the herbal
medicinal fumes and their interaction with the
environment and living organisms [4]. While
Yagya has been revered for its potential health
benefits and environmental purification (antimi-
crobial effect), there is a need to evaluate its
impact on air quality and human health sci-
entifically. Previous studies have explored the
effect of Yagya on air quality parameters such
as particulate matter and gases, but a compre-
hensive understanding of Yagya fume emission
and its implications is still lacking [5, 6]. Fur-
thermore, the unique composition of the emitted
particulate matter, derived from the combustion
of medicinal wood, Ghee, and Hawan samagri
(a medicinal herb mixture), requires further in-
vestigation to determine its chemical properties
and potential health effects. We aimed to exam-
ine the levels of PM1, PM2.5, PM10, CO2, CO,
NO2, O3, and SO2 in both open and closed-room
settings.

Materials and Methods
Materials

The materials used for the experiment in-
cluded a square-shaped Yagyakund, 200 gms

of mango wood with bark, 40 gms of Ghee,
and 75 gms of Hawan samagri. The Hawan
samagri (herbal mixture) consisted of Giloy
(Tinospora cordifolia), Bakuchi (Psoralea coryli-
folia), Cheed (Pinus roxburghii), Kapoor kachari
(Hedychium spicatum), seeds of Palash (Butea
monosperma), and Nagarmotha (Cyperus scario-
sus) in equal quantities, with a smaller percent-
age (approximately 2%) of castor oil and cam-
phor.

Room (Yagyashala)
The experimental room (Yagyashala) had a

volume of 120 m3. The room’s opening area, in-
cluding doors and windows, was approximately
50 square feet, allowing air exchange in the open
room setting.

Experimental Design:
a: Open-room environment

In the open-room settings, a total of 108 of-
ferings were made using the Gayatri Mantra.
Yagya was performed [7] daily between 8:00 a.m.
and 10:00 a.m. for 40 days. Air quality read-
ings were taken continuously for 24 hours each
day, measuring PM1, PM2.5, PM10, CO2, CO,
NO2, O3, and SO2 using a sensor-based air qual-
ity monitor (Prana Air). Standard air monitor-
ing was carried out without Yagya for 14 days in
the open room setting as the control.

b: Closed-room environment
This involved burning wood, Ghee (clarified

butter), and Hawan samagri (a herbal mixture).
The burning of Hawan samagri in the closed
room was conducted at 4:00 p.m., and air qual-
ity readings were taken from 3:00 p.m. to 6:00
a.m. on the following day, totalling 15 hours
of monitoring. After the monitoring period, the
room was ventilated. This process was repeated
three times. The same air quality parameters
were measured using a sensor-based air quality
monitor.

Results
The experiment was conducted in both open

and closed-room settings to evaluate the impact
of Yagya on air quality with and without ven-
tilation. The particulate matter (PM) levels in
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the open room settings during Yagya increased
significantly—above 1000 µg/m3 during the pe-
riod when Yagya was performed (8 a.m. to 10
a.m.), while the PM levels decreased and re-
mained around 250 µg/m3 during the rest of
the day, that was similar to the levels taken in
the normal air without Yagya (Figure 1). In the
closed-room setting, the PM levels immediately

rose above 1000 µg/m3 and started to decrease
after 8 hours, reaching around 250 µg/m3 after
around 15 hours. The PM levels might have
started decreasing steadily in the closed room,
but were only observed when they dropped be-
low the sensing levels of 1000 µg/m3 after 8 hours
(Figure 2).

Figure 1: Particulate Matter of Yagya fumes in an open room setting. Left Panel A, C, and E represent
particulate matters (PM1, PM2.5, and PM10) in Yagya fumes in open room settings (n = 40); fire is lit
between 8 and 10 hours; right Panel B, D and F represent particulate matters (PM1, PM2.5, and PM10) of
normal air (without Yagya) in the same open room settings (n = 14). 1000 ug/m3 is the sensor’s limit.
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Figure 2: Particulate Matter of fumes of wood, Ghee and hawan samagri (W+G+H) in a closed-room
setting. A, B and C represent particulate matter (PM1, PM2.5, and PM10) of W+G+H fumes in closed-
room settings (n = 3); the dotted line at 1.25 hours indicates the start of the fire in the closed room. 1000
ug/m3 is the sensor’s limit.
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Although Carbon monoxide (CO) increased
to 20 ppm (median) during the Yagya period
from 8 a.m. to 10 a.m. in the open room set-
tings, it remained similar to normal air levels
(0.4 ppm) during the rest of the day. In the
closed room, CO levels went above the sensor’s
detection limit (above 40 ppm) immediately af-
ter the fire was lit and started decreasing after 6
to 7 hours, returning to normal levels around 15

hours later (Figures 3 and 4).
The carbon dioxide (CO2) levels remained

consistent with or without Yagya in the open
room settings, with a median of 2000 ppm dur-
ing Yagya and 2100 ppm during normal air. In
the closed room, the peak median CO2 level was
3000 ppm, and the highest was near 6000 ppm
which was reached after the burning of Hawan
samagri (Figures 3 and 4).

Figure 3: Carbon dioxide (CO2) and Carbon monoxide (CO) of Yagya fumes in an open room setting. Left
Panel A and C, represent Carbon dioxide (CO2) and Carbon monoxide (CO) in Yagya fumes in open room
settings (n = 40); fire is lit between 8 and 10 hours; right Panel B and D represent Carbon dioxide (CO2)
and Carbon monoxide (CO) of normal air (without Yagya) in the same open room settings (n = 14)

The Nitrogen oxide (NOx) levels were
slightly increased during Yagya in the open room
settings, reaching 0.06 ppm (median) compared
to the normal air range (i.e. before and after
Yagya) of 0.02 to 0.04 ppm. In the closed room,
the NOx levels increased to a little less than 3
ppm for approximately 2 hours, which is inter-

esting considering that PM and CO took around
10 to 15 hours to return to baseline levels in the
closed room. Ozone levels followed a similar pat-
tern to Nitrogen oxide. In the normal air, Ozone
ranged from 0.01 to 0.04 ppm, while during the 2
hours of Yagya, it slightly increased to 0.06 ppm
in the open room settings. In the closed room,
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Figure 4: Carbon dioxide (CO2) and carbon monoxide (CO) fumes of wood, Ghee and hawan samagri
(W+G+H) in a closed-room setting. A and B represent Carbon dioxide (CO2) and carbon monoxide (CO)
of W+G+H fumes in closed-room settings (n = 3); the dotted line at 1.25 hours indicates the start of the
fire in the closed room.

Ozone levels increased for 2 hours, with a peak
of 1.5 ppm.

The Sulfur Dioxide (SO2) levels remained
unchanged throughout the day with or without
Yagya in the open room settings (Figure 5).

Discussion
The findings of our study shed light on the

impact of Yagya fumes on air quality, with a spe-
cific focus on particulate matter (PM) and vari-
ous gases in open and closed room settings. Dur-
ing Yagya, there was a significant increase in PM
levels, while the levels of Carbon dioxide (CO2),
Carbon monoxide (CO), Nitrogen oxide (NOx),
Ozone (O3), and Sulfur dioxide (SO2) fluctuated
but remained generally within permissible lim-
its [8, 9] which are consistent with findings from

other studies [5, 10, 11] suggesting that Yagya
does not have a significant adverse impact on
these gas levels. The increase in PM levels dur-
ing Yagya can be attributed to the burning of
Mango wood, Ghee and Hawan samagri. PM
is a mixture of heterogeneous components that
varies substantially by place, source and season.
Organic carbon (OC), elemental carbon (EC),
Nitrate, Sulfate, and trace elements are among
their constituents. These chemical substances
come from various anthropogenic and natural
sources, including sea salt, road dust, biomass
gasification, automobile exhaust, and forest fires
[12]. A study of the effect of Yagya on air qual-
ity found that SO2, NOx, O3, NH3, CO2, O2,
and the values of PM decreased [10]. We consis-
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tently found that the PM increases in both the
open and closed-room settings. However, it is
important to note that the specific composition
of the Hawan samagri, which includes medicinal
herbs and other ingredients, may have further in-
fluenced the nature and composition of the emit-
ted particulate matter [13].

Regarding the levels of other gasses, we found
that CO2 levels remained consistent with or

without Yagya in the open room settings, while
in the closed room, the peak median CO2 level
was higher after the burning of Hawan sama-
gri that took longer to come to normal levels
evidently due to lack of ventilation as was ob-
served for all the emissions. This observation
aligns with previous research indicating that the
burning of organic materials results in the release
of Carbon dioxide [14].

Figure 5: Nitrogen oxide (NO2), ozone (O3), and sulfur dioxide (SO2) of Yagya fumes in an open room
setting. Left Panels A, C, and E represent (NO2, O3, and SO2, respectively) in Yagya fumes in open room
settings (n = 40); fire is lit between 8 and 10 hours; right Panels B, D, and F represent (NO2, O3, and SO2,
respectively), of normal air (without Yagya) in open room settings (n = 14).
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Figure 6: Nitrogen oxide (NO2), ozone (O3), and sulfur dioxide (SO2) of wood, ghee, and hawan samagri
(W+G+H) in a closed-room setting. A, B, and C represent NO2, O3, and SO2, respectively, of W+G+H
fumes in closed-room settings (n = 3); the dotted line at 1.25 hours indicates the start of the fire in the
closed room.

The increased CO levels in the closed room
suggest the unavailability of Oxygen due to a
lack of ventilation. A study observed the NO2

and SO2 levels before, during and after the
Yagya were, respectively, 0.61 ppm, 0.6 ppm and
0.54 ppm, and 1.27 ppm, 1.07 ppm and 0.31 ppm
[15].

We observed that the SO2 levels remain un-
changed, whereas the NO2 level increases during
Yagya in both the open and closed-room settings.
The sudden decrease in SO2 level after the initia-

tion of the Yagya in closed-room settings was not
understandable and required more repetitions to
confirm (Figure 6).

In the case of Yagya, the particulate matter
is likely to consist of organic compounds, trace
elements, and potentially bioactive substances
derived from the burning of medicinal wood,
Ghee, and Hawan samagri. These factors may
contribute to the therapeutic benefits associated
with Yagya and could have implications for hu-
man health [13]. Future studies should consider
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analyzing the chemical composition of the emit-
ted particulate matter, including the identifica-
tion of organic compounds, trace elements, and
potential bioactive substances. Furthermore, as-
sessing the size distribution and morphology of
the particulate matter would provide insights
into its behaviour in the atmosphere and its
potential to penetrate the respiratory system.
While this study focused on one aspect of Yagya,
namely its fumes’ impact on air quality, it is im-
portant to consider further studies to understand
its chemical composition [16, 17]. Yagya has
been practised for centuries and is deeply rooted
in ancient Indian traditions and culture. It has
been revered for its potential therapeutic ben-
efits, environmental purification, and spiritual
significance. Given its time-tested nature and
potential applications, Yagya warrants a com-
prehensive evaluation encompassing various as-
pects, including its impact on air quality, chem-
ical composition of fume, human health, and
overall well-being.
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