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ABSTRACT

The most widely used method for fumigationsieg the fumes of formaldehyde along
with potassium permanganate, although thishogtis the most accepted, it is the cause
of several health hazards. In this studyherbal based incense stick was formulated
using authentic samples of herbal powdersvaifious woods, barks , gums along with
volatile oils using mould method, the herb@micense sticks were evaluated for its
antimicrobial activity and appearance. The rnfalated herbal based incense stick not
only showed good antimicrobial activity agdirerborne microbes but also these incense
sticks were easy to prepare , user friendgconomical and did not lead to health

hazards as observed with the fumes of fm@hgde. Thus it was concluded that herbal
incense sticks can be comfortable used fwnigation of hospital wards, microbiological

labs as well as homes.

Key words: Herbal incense stick, FumigatiorDhoops antimicrobial activity, Bacteria,
airborne pathogen.

INTRODUCTION

The concerns about microbiological hazardsthie health of laboratory workers in lab

activities has persuaded the government ded dfficial bodies to investigate the causes
of these infections aswell as the prophyladieps that can be taken against common
laboratory infections[1], such as tuberculosigghtheria and streptococcal infections[2].
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Generally the fumigation of microbial labomgtocan be done with formaldehyde along
with potassium permanganate, this destroysmatlrobes present in the lab effectively but
it has several adverse reactions such dgtion to the eyes, sulphydryl poisoning,
protein aggregation and the effects can #soresponsible for inducing cancer [3].

Since ancient times human beings have usewke of medicinal plants for curing
disorders. The great saints used to perfotoals to purify the environment by burning
wood and odoriferous medicinal herbs [4].

Throughout the medieval period, including thmes of the bubonic plague caused by
Yersinia pestthe main prophylactic measure against infestidiseases was fumigation by
burning incense herbs and aromatic essentes [5

Recent studies have proven the efficacy ofy hstick fumigation against infectious
bacteria [3] as well as efficacy of medicirehoke on airborne bacteria [4], in spite of
the positive results of these studies formma of antimicrobial incense sticks for
fumigation has not been carried out.

In this study we have formulated herbal basedense sticks made from powders of
wood, barks, gums and essential oils, weehavaluated the efficacy of this stick as a
mode of fumigation in laboratories, the effexf adding different oils in the formulatio
on the antimicrobial effect has been repotiedenable a comparative study.

EXPERIMENTAL SECTION

Formulation of Herbal Incense stick:

The experimental work started with first ecling the raw materials which were
purchased from local market. The general cgulare followed for the formulation of
herbal based incense sticks having antimiefobctivity was as follows:

The base material (sandalwood powder, charqualder, jigit powder, white wood
powder) was mixed, quantity taken accordingtwo formulations, v.i.z, A & B (Table 1
& 2) with water. Pure ghee was added te® arfi the formulations to see if it has any
effect on the activity. After getting a wetass, volatile oils [neem oil, eucalyptud, oi
lavender oil] were added after making thmegual parts of the wet mass. Different oll
was added to each part. Perfumes used dosines for good fragrance were added in
one of the formulations. Thus with two fadations, six sets of incense sticks were
obtained. After adding volatile oils, incenssticks were prepared by using Mould
method. In this method, the wet mass wéedfiinto the cone shaped mould, which is
made of plastic. The mould was kept aside dJome time and then the open end of the
mould was tapped on a flat surface. Theecshaped incense stick, which is still wet,
comes out. The stick was kept in sunlight 2 days for drying.

The incense sticks thus formulated were atatli for their appearance by taking into
account the evenness of the surface ana Hieipe.
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Table: 1 Formulation (A) of Herbal Incense Stick

Formulation A ( for 25 @)

Ingredient Quantity Taken
Charcoal powder 59

Jigit powder 59

White wood powder 10g
Sandalwood powder 29

Benzoin (crushed, passed through #36) 1lg

Gum benzoin (crushed, passed through #36) 19
Sohra (crushed, passed through #36) 1lg

Table: 2 Formulation (B) of Herbal Incense Stick

Formulation B (for 25 g)

Ingredient Quantity Taken
Charcoal powder 59

Jigit powder 59

White wood powder 10g
Sandalwood powder 39

Benzoin (crushed, passed through #36) 05¢g
Gum benzoin (crushed, passed through #36) 0.59
Sohra (crushed, passed through #36) 1lg

NOTE- Formulation B without perfume, Formulati® without ghee.

Evaluation of antimicrobial activity:

The evaluation of the herbal incense stiéds their antimicrobial activity was carried
outin a smoke chamber taking into considenathe size and capacity to produce fumes
of these sticks, 90mm petri plates were useith nutrient agar (from Hi-MEDIA
Laboratories Pvt. Ltd, Mumbai, India), an a&ampler was prepared as described in the
study conducted by Nautiyal et al on thdeaf of medicinal smoke on air borne
bacteria[4], this was placed in the pathsaofoke produced by the incense sticks terfil
the carbon content and nullify the antimicabbeffect produced by it. An agar plate
was exposed to the smoke in the smoke cblarfdr 10 minutes . It was then removed
and incubated for 48 hours at°G8(pre exposure plate) . After 10 minutes thindows
were closed and the incense stick was btontl0 minutes, the fumes of the stick ever
allowed to fumigate the chamber for 10 masut After 10 minutes a new agar plate
was exposed to the fumes of the incensgk s the chamber for 10 minutes, after 10
minutes the plate was taken out of the diwmand incubated for 48 hours at°G8
(post exposure plates). The difference in thierobial counts of the plates indicatee th
antimicrobial activity of the incense stick&valuation was carried out for 6 sets of
incense sticks.

RESULTSAND DISCUSSION

From the results it was found that formwati A containing Lavender oil showed
maximum inhibition ( 70.35%) while the leasikctivity was shown by formulation B
containing Neem oil (48.38%), the formulatidn & B containing Eucalyptus oil showed
intermediate activity which was almost themeafor both formulations (54.69 % &
54.679 % respectively).
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Thus from the observations it was concludhat fumigation with formulations containir
Lavender oil had the highest percentage rdfibition followed by Eucalyptus oil ani
then Neem oil.

Formulation A containing ghee showed bettetividy compared to formulation Ewhich
was prepared without ghee, thus implyingt theesence of ghee plays a significant |
in enhancing activity. The antimicrobial adirs of the 6 sets of incense sticks dBn
shown in the form of graph (Fig, while the results are stated in Tab

Fig:1 Percent inhibition of Formulations A & B containing Lavender oil, Neem oil and Eucalyptus oil
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X-axis represents volatile oil contained in tineense stick wittFormulation type, while
Y-axis represents % antimicrobial activity exteid by the fumes of incense st

Table:3 Results of Microbiological evaluation

Sr. No| Formulatior Microbial Count ( CFU) % Antimicrobial activity
Pre-exposure Post-exposure

Formulation /

1 Lavender o 145 43 70.35%

2 Eucalyptus o 128 58 54.69 %

3 Neem oi 29 15 48.27 ¥
Formulation

4 Lavender o 47 23 51.07 %

5 Eucalyptus o 150 68 54.675 9

6 Neem oi 189 107 43.38 %

The study of the ethnopharmacological aspedtsmoke by Nautiyal et al showed th
a room fumigated with medicinal smoke shovadasence of pathological bacteria such
Corynebacteriumurealyticum, Curtobacteriumflaccucigas, Enterobacteraerogent
(Klebsiellamobilis), Kocuriarosea, Pseudomonas rgyaepvpersicae, Staphylococcus lent
and Xanthomonascampestris, Tardicreseven after 30 days in an open roon
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A study carried out showed that dhoop sticksvarious combinations produce fumes of
sweet aroma to inhibit levels of contaminatiand risk of infections , these were found
to be effective against pathogens lilRseudomonas aeruginosa, Streptococcus aureus ,
Escherichia col[3].

Another study has reported antifungal activitf plant extracts and smoke on fungal
pathogens such aBipolarissorokiniana, Fusariumoxyspor{#h this was found to have
several advantages over the conventional rdetbb disease control caused by fungal
pathogens.

Inspite of these studies the formulation hedfrbal incense stick for the specific purpose
of fumigation had not been carried out. Faldehyde fumigation is a simple and easy
procedure for fumigation but is inherentlyzhedous to health.

The incense sticks formulated showed satisfgctdegree of inhibition along with the
advantages of these being non-toxic, econdmical easy to prepare thus these can
effectively replace the more hazardous method$umigation.

The Future scope of this study will enablere accurate scope of the utility and o$e
herbal incense sticks, this includes isolataond identification of the bacteria inhibitdxy
these herbal incense sticks along with tlemmercialization for use in sterilization of
microbiological laboratories, in hospitals fomaintaining well-being of patients in wards
and even for maintaining general health aigkase free atmosphere.
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