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1 THE CRAFT

Attar is a natural perfume oil derived from botanical sources. Most commonly these oils are
taken from the botanical material through hydro or steam distillation. The oils obtained from
the herbs flowers and wood are generally distilled into a wood base such as sandalwood and
then aged.

Kannauj called the 'perfume city', is a small but one of the historically oldest towns in India
located near the confluence of the Ganges and Kali River in Central Uttar Pradesh. For
centuries, it has been preserving the fragrance of nature. The issues of commerce and
livelihood apart, the Attar industry of Kannauj is also part of India’s exotic history.

History: The history of natural Attar is very much associated with the history of Kannau;j.
The town was on the routes that brought perfumes, spices, metals, silks and gems from India
and China to the Middle East. It reached the climax of its glory during the 7th century AD
when it was the capital of the empire of King Harsha Vardhan. It is during this period that
Kannau;j started to play an important role in Indian perfumery, perhaps deriving the know-
how from the ancient Indian texts like Charak Samhita and Gangadhara’s Gandhasara.

In the medieval period, the perfumers of Kannauj provided the Mughal emperors with
scented oils. The range of such materials and essential oils were further enriched during
the Mughal era when new plants were brought by the Mughals from Central Asia to this
country. This led to the discovery and development of a process for the preparation of Attar
from Roses by Noorjahan, the Mughal queen. Thus, Kannauj became a perfume city just like
Grasse of France emerged as the world's leading producer of perfumes because of King Louis
XIV's passion for it.

Perfume-makers: Nearly one-third of the town's 1.5 lakhs population is engaged in the Attar
distillation. With simple tools and native ingenuity, they bring out of locally available
materials/equipment delightful fragrant products.

Nature of Industry: Kannauj’s Attar industry is majorly a cottage industry with the presence
of very few large-scale units. Many people practice this traditional craft in home
environments due to the existence of the Attar industry. Here, every second house is engaged
in extracting essential oils and producing attars. In Kannauj, there are about 300 registered
small, medium, and large units and Rs 1,000 crores worth of Attar is produced annually here.

Kannauj produces perfumes from natural oil, while the perfume industry the world over
produce synthetic oil-based perfumes. Kannauj is also known as the ‘Grasse of East’, but
many of the perfume manufacturers in France’s Grasse use the essential oils supplied by its
attar industry. But in India, ethanol or alcohol-based international brands of perfumes are
popular, some of which are manufactured by the multinational FMCG companies operating
in the country, while the genuine oil-based Kannauj fragrances have a small market.

Kannauj has made the country a world leader in the production of raw materials of some of
the fragrances like menthol mint, spice oils, oleoresins and some floral extracts.



The annual attar exports are around Rs 100 crores, mainly to West Asia and European
countries like Spain. The Middle East remains its biggest export market because Muslims do
not use alcohol-based perfumes.

2. TYPES AND USES OF ATTARS PRODUCED

An Attar is the essence of a flower (of a root, or even earth) that is captured in 100%
sandalwood oil. Sandalwood oil is used as a base material because it has a strong fixative
property and can keep the floral essence over a long period of time.

Box 1.1: The Science of Essence

Each organism has an essence. This essence is essentially a form of Essential Oil. Essential oils
are mainly Alcohol, Ether or Aldehyde. The industry aims to capture the essence of different
organisms. Initially, this essence was taken out in its condensed form only, i.e. directly essential
oils were the end product of the distillation process. However, with time, it was observed that
since the condensed form of the essential oils was very expensive, so not everyone could afford it.
Also, since the condensed form was very strong so the smell stayed on for months after being
applied even once. Thus, the practice of diluting the condensed form of essential oils was started.

For this purpose, other essential oils were searched. The characteristics of other oils had to be such
that its essence should not be so strong to lose the essence of the main oil. Also, it had to be such
that it has an affinity with the main essential oils (to react). It was seen that Oilseed Oil (7illi ka
Tel) had a strong affinity for Jasmine essence and thus, could act as a base oil for carrying its
essence. Also, Sandalwood oil had an affinity for almost all essences and its essence was easily
lost upon reaction. Thus, it was found to be the most suitable as the base oil.

"Head-space" aromatic molecules are the most subtle and refined of all the fragrant molecules
exhaled by a plant during its life. The heat of even the most refined steam or hydro-distillation
invariably destroys the finest of these molecules as they exist only at normal environmental
temperatures and even then at a certain time of day.

The Kannauj extractors were perhaps the first to know the importance of "head-space” aromatic
molecules.

Perfume Ingredients

The perfume is a mixture containing aromatic substances, and these oils may be natural
or synthetic essences; a solvent which can be solid or liquid (alcohol in most cases); and a
fastener used to provide a lasting pleasant aromato different objects but mainly to
the human body. Three essential constants things are present in an Attar/Perfume. These are:

e Major Ingredient 2> 99%
e Minor Ingredient = 0.8% (usually kept secret and varies from business to business)

e Trace Ingredient = 0.2% (It is widely believed that Bamboo is the trace ingredient).



The most basic perfumes like Rose Water have two ingredients and on the other extreme,
some Shamamas (type of perfumes sold widely in Gulf countries) have more than 122
ingredients of essential oils.

Perfume Solvent

The fasteners that bind the various fragrances include balsams, ambergris and
glandular secretions genets and musk deer. Since these animals are protected in most
countries, manufacturers use synthetic musk fragrances.

Types of Attars

There are 300 types of fragrant raw materials. Of these, 50% are cultivated and the rest are
found in nature. The Attars are generally categorised into the following types based on raw
materials used:

I. Floral Attars: These Attars are manufactured from single species of flower. These are:
Gulab (Rosa damascensa)

Keora (Pandanus odoratissimus)

Hina (a combination of many herbs, spices and oils)
Champa (Michelia champaca)

Bakul (Mimopsus elengi)

Parijatak (Nycanthes arbortristis)

Chameli (Jasmin graniflorum)

Motia (Jasmin sambac)

Genda (Tagetes erecta)

Ratrani (Cestrum nocturnum)

Kadam (Anthocephalus cadamba).

I1. Herbal and Spicy Attars: These Attars are manufactured from a combination of floral,
herbal and spicy materials. They include Hina and its various forms viz., Shamama,
Shamam-tul-Amber, Musk Amber and Musk Hina.

III. Attar Mitti: Mitti Attar made from half-baked clay is just one of the lovely essences in
the Indian perfumers' repertoire.

Production Time: Depending on the kind of attar, time taken for production can take
anywhere between three months to a couple of years.

Uses of Attars

The Indian Attars in the past has been utilized by the elite class of the society. A mere 5 per
cent is used in the form of perfume by traditional diehards who have steadfastly refused to be
seduced by the synthetic fragrances in vogue now.
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Today, the attars are being used in the following areas:

» All the Attars are used as perfumes. It is used by people as a personal perfume,
particularly by Muslims due to the absence of alcohol.

» Pan Masala and Gutka are the largest consumer of Indian Attars and consume nearly
90 per cent of all the Attar manufactured. The reason for this use is its extraordinary
tenacity along with the characteristic to withstand tobacco note. The Attars used
are Rose, Kewra, Mehndi, Hina, Shamama, Mitti, Marigold, etc.

> Betel net is a relatively smaller segment for Attar consumption as compared to the
above two industries. The Attars used are mainly Kewra and Rose.

» The Attars are used as raw materials for agrabatti (incense stick), dhoopbatti and
hawan samigree, pan masala, soap industries and the cosmetics, spa and
aromatherapy sectors.

» Attars find applications in the pharmaceutical industry as basic ingredients to
Ayurvedic medicine manufacturers such as Dabur and Patanjali,.

» Attars are used as raw materials to FMCG giants like Procter and Gamble, DS Group
and Emami that include the essential oils of flowers, floral water and floral absolutes.

» Attars of Rose and Kewra is used in traditional Indian sweets for imparting flavour.

Attar is an expensive item with prices ranging from Rs 1,500 per kg to as much as Rs 10
lakhs per kg, and therefore, its market is very limited. These all-natural perfumes are offered
in decorated crystal cut type bottles or small jewelled decanters. The most expensive
Essential Oil is that of Oudh. This is made from the infected bark of the Oudh Tree. The bark
of this tree when infected upon by a fungus becomes disintegrated. This is then used for this
purpose. This takes around 3 months to mature.

3. ATTAR TECHNOLOGY: WATER OR HYDRO-DISTILLATION PROCESS

Most of the cottage industry follows the water distillation process for making Attar. Very few
industries (mostly the bigger ones) have adopted the steam distillation process.

RAW MATERIALS

Base Material: Sandalwood oil, Di-octyl Phthalate (DOP) and Liquid paraffin are used for
the manufacture of cheaper Attars.

Floral Material: Flowers of Gulab, Kewra, Bela, Mehndi, Kadam, Chameli, Marigold,
Saffron and Maulshri. Industries collect fresh flowers from a 30 km radius of the city.

The best quality flowers are available in the pre-monsoon season. This is because the water
content of these flowers is 6 to 7 per cent but in the post-monsoon period, it is around 30-40
per cent. This results in a more concentrated fragrance. It requires a minimum of 80-100 kg
of flowers per kg of sandalwood oil for a kg of Attar. To make 0.5 gram of rose oil, 100 kg of
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rose or jasmine flowers are needed. Thus, the Attar production efficiency is very low — 0.01
or less.

Herb and Spices: Several herbs and spices are used in this industry which includes
Oakmoss, Sugandh mantri, Laurel berry, Juniper berry, Cypriol, Indian valerian, Jatamansi,
Hedychium spicatum, Daru Haldi, Sugandha Bala, Sugandha Kokila, Kulanjan, Javattari/
Jaiphal, Cardamom, Clove, Saffron, Ambergris and Musk.

The above materials are obtained from the following parts of the country:

Sandal Wood Oil: South India

Rose: Aligarh (Uttar Pradesh), Palampur (Himachal Pradesh)

Kewra: Ganjam (Odisha)

Maulshri, Jasmine, Marigold, Chameli, Kadamb, Mehndi: Kannauj (Uttar Pradesh)
Spices and herbs: North-East, South India, Madhya Pradesh

Saffron: Jammu and Kashmir.

EQUIPMENT: DEG AND BHAPKA SYSTEM

The Attar manufacturing for floral type takes place
in remote places because the flowers are required to
be processed quickly after plucking. The apparatus ?ﬁ
and equipment’s used for the manufacture of Attar
are light, flexible, and easy to repair with a fair
degree of efficiency. Keeping because of the above
facts, the traditional Deg and Bhapka process is
being used for centuries and even now (Figure 1.1). Figure1.1: Deg and receiver placed in water bath
The details of the equipment are as follows:

Deg

Deg or Still: The process is carried out in copper stills called Degs. These are semi-spherical
kinds of structures constructed from bricks and clay. The lid of the still is called Sarpos and is
also made of copper, having an opening for connections to one or two receivers. Degs usually
vary in quantity they can hold from business to business. The average ones can hold 60-70 kg
of material.

Bhapka or Receiver: The receiver is built of copper and it is known as Bhapka and acts as a
condenser as well. Its features are:

1. It is an earthen vessel of round shape with a long neck, for case in connection with
Deg via Chonga, wherein the process of condensation takes place and, the vapours of
essential oil and base get collected. It is connected to the bamboo through which
vapours enter it.

2. A Bhabka has to change once every few hours as enough steam gets collected.

3. The same Bhabka is used again and again till the required maturity of the product
(Attar) is obtained.



4. Copper has been the main structural material for Deg and Bhapka because it is
malleable, a good conductor of heat and easy to repair. Also, one Deg generally
supplies essence to 2-3 Bhabkas.

Chonga or Bamboo Connector: The still and receiver are connected by a Chonga. It is a
hollow bamboo pipe wrapped with twine for insulation. It allows the passage of the heated
vapours carrying the essence of floral/other material from the Deg to the Bhabka.

Traditional Bhatti or Furnace: Normally wood or coal is used for heating. Heat is
controlled manually.

Gachchi or Cooling Water Tank: This is the place where Bhapka or receiver is kept and
used for cooling the distillate from Deg.

Kuppi or Leather Bottle: These are the bottle made from leather of animals. The reason for
making these bottles is their semi-permeability towards the water. It is used for the removal
of moisture from Attars. The leather allows water to move out and Attar to remain, as such,
thereby separating the moisture from Attar.

FRAGRANCE EXTRACTION

1. Initially, the material whose essence is to be extracted is put in the Deg. The materials
may be more than one.

2. Water is added to the Deg. The quantity of water depends on the quantity of material.

3. The Deg is sealed from the top using Multani Mitti and firewood is set on fire to heat
it and thus, start the process of distillation.

4. The odoriferous molecules from the plant material vapourise along with the water.

5. When the desired quantity of vapours has condensed, a wet cloth is rubbed around the
body of the still for a temporary pause in distillation and the filled receiver is replaced
by another receiver.

6. The receiver is then allowed to cool and may remain idle for one or two days
depending on the pressure of work.

7. The mixture of oil and water is then separated either directly from the receiver
through a hole at the bottom for pouring the whole mixture in an open trough,

8. After the oil and water have separated into two layers, the water is removed from an
opening in the bottom, and the same is cohobated. The base material remains in the
receiver.

9. After desired concentration of the Attar has been reached, the same is poured into
leather bottles for sedimentation and removal of moisture.

10. The mouth of the receiver is now sealed by wrapping coarse cloth around the bamboo
pipe and pushing it inside the condenser. The receiver may contain up to 5-10 kilos
of base materials and is kept in a small water tank.

6



The water bath in which the receiver sat needed to be kept at a certain temperature so that
proper condensation of the aromatic vapours would occur. As soon as the surrounding water
became too warm, fresh cool water was added.

The distillation is managed by highly skilled/experience, workers called Digha. He knows
when the correct quantity of vapours has condensed inside the receiver by feeling the round
part of the receiver under the water. He must keep the boiling in the still at a level that
matches the condensation in the receiver, to keep the pressure under control.

The temperature and speed of the distillations are controlled by regulating the fire. Fires are
tended by people who had to monitor the production of heat by observation and experience.
This important task is entrusted to people with many years of experience in "Attar" making
because if the heat would go too high it water in the deg to evaporate too swiftly causing the
flowers to "burn" which would ruin the odour in the sandalwood.

The process of flower distillation takes a maximum of seven hours (just one flower) and that
of Heena and Herbs takes around 12-18 hours.

Some of the Attars may take as much as a year to mature. By mature here, it means to
undergo a complete and proper reaction between the different ingredients. The value of Attar
increases with the time given to it to mature.

This industry has very little wastage. The floral parts which are left after the process of
distillation are used to make agarbattis.

EXTRACTION OF RUH (ESSENCE)

The very same equipment is used to produce what is called a "ruh". The only difference in the
procedure is that the receiving vessel holds no sandalwood oil. The bamboo pipe connecting
the Deg to the Bhapka is also longer. It is in this way pure Khus oil is made. The procedure is
as follows:

1. Before placing the roots in the Deg, they are first chopped in a hand-operated
machine.

2. They are then pre-soaked for 10-12 hours before placing in the Deg.

3. The long, slow process is then initiated by which the oil sacks in the roots would get
opened by low pressure and low heat generated within the still.

4. The seal between the main body of the Deg and the lid is made with a clay snake that
surrounds the lip.

5. The lid is then forced down upon this clay snake by slipping a simple hooked piece of
metal under the rim of the main body of the still and over the lid and then driving a
wooden wedge in the open space over the lid to force it down.

6. The bamboo pipe which comes out of the lid is held in place only by strong twine.
The place where it enters the lid and the seal is made is with cotton and clay.



7. When the process has completed the liquid in the receiver is saturated with the
fragrance of Khus and after proper cooling, the oil separates from the water and is
collected by moving special brushes over the surface of the water to absorb the oil.
The oil is then squeezed out into bottles that house the precious "ruh".

8. Once the distillation is over, the odoriferous oil trapped in the sandalwood oil is
placed in the sun in a leather bottle. The bottles used to be made out of camel skin, but
now they are made out of buffalo skin. And therefore, the water is being evaporated
through the buffalo skin.

A typical distillation of this sort goes on for 12-24 hours or until all the essence is extracted
from the vetiver roots.

Plate 1.1: Production of Attar

Setting up the Deg for the process. The | Here, the worker is fixing the Deg’s cover
worker is opening its cover to put in | back on after the raw material has been
floral parts and water. fed into it.

A worker looks up after setting up a | A worker looks on while the furnace is
Bhabka being lighted. It is necessary to ensure that
the right amount of firewood is put in else
it will burn the floral material.




Settling the firewood after the fire has
been lit in the furnace.

Keeping a check on the furnace after it
has been lighted

A worker is re-checking the bamboo for
potential leaks. Leaks lead to a loss in the
essence and are closed usually by the use
of Multani Mitti or Clay.

A worker changing the Bhabka after it
has been filled up with enough steam for
a day. The process here is of making
Shamama, wherein two Bhabka’s are

attached per Deg.

Here, the process of changing a Bhabka is
shown. The worker is splashing water on
the Deg to cool it and stop distillation
while the Bhabka is being changed, to
prevent the loss of any essence.

Here, a worker is seen removing the brick
from the cooling tank to let out the hot
water. The water becomes hot due to the
gain in the steam inside the Bhabka and it
is exchanged from time to time.




A worker is seen opening the bamboo | Here, a worker is seen removing the old
connectors before initiating the process of | bits from a furnace for the process of
changing the Bhabka. Choya Nakh.
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A worker handling the furnace for the | Leather bottles where residual water is
process of Choya Nakh. dried from the final product
MAKING MITTI ATTAR

When the earth becomes depleted of moisture, the soil organisms, numbering 10 million say
in a teaspoon, become inactive but as soon as the soil receives the rain they are activated
again and this activity causes exquisite rich, deep, mysterious smell created by the activity of
the micro-organisms. The procedure of making mitti Attar is as follows:

1. The earth extracted from dried up lakes, ponds or wells is the finest for producing the
aroma.

2. The potters pound the large pieces of dried earth into pieces that can be moistened and
formed into a dough which the potter then moulds into coarse vessels.

3. The vessels are stacked in the central concave openings of small ovens.

4. When all vessels are in place bricks are stacked with several tiers high around the
perimeter of the oven.
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5. Straw is packed above the vessels to the top of the bricks and the whole thing is then
sealed with clay. A fire is ignited beneath the vessels and they are gently half-baked
and are removed and transported to the distillery.

6. At the distillery, the half-baked vessels are transported to the large copper Degs and
the same procedure is adopted as for the floral Attars.

7. Once the water touched the earth, the micro-organisms would become active without
the presence of heat. By placing the water in the chamber sealing it at the last minute,
these aromatic molecules are forced to pass into the bamboo pipe and onto the
sandalwood oil where traces of the essence could become absorbed.

CHOYA NAKH

Choya Nakh is another product of the perfume industry. It is made by a very few of the
businesses though, due to the lengthy process and also, the non-availability of the raw
material. The raw material is the bones of a fish Choya and is brought from Singapore.

The bones of the fish are burnt and then put in a handi. Some chemicals are then added to the
handi to aid in the disintegration of the bones. An oil base is added to carry the essence. The
handi is sealed and heating is started using firewood or coal. The oil comes out one drop at a
time and the entire process takes around 2-3 months.

The oil obtained through the process of Choya Nakh has medicinal properties and is used
extensively by Ayurvedic practitioners for the treatment of pain.

QUALITY STANDARD

The quality of Attars depends upon:
(a) The quality of the flowers
(b) The time duration between the plucking of flower and charging into the stills
(c) The process parameters of distillation.

The quality of Attars can be ensured by:

(a) Controlling the qualities of raw material, i.e. flowers and base materials like
sandalwood oil, etc.

(b) Standardization of process parameters.

The BIS specification is available for the analysis of Sandalwood oil. Most of the species
which are used in the manufacturing of Indian traditional fragrances for example Sugandh
Mantri, Sugandh Bala, Kapoor Kachri, Jatamansi, Nagarmotha, etc. have no specification for
their quality assessment.

PROJECT COST
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The cost of one unit capacity of 100 kg. the raw material would be around Rs. 40,000. This
unit consists of one Deg and three receivers (Bhapkas) with a capacity of 15 litres each.

4. PROBLEMS BEING FACED BY ATTAR ARTISANS
Obsolete technology

The technology employed for the extraction of essential oils from aromatic plants is primitive
and obsolete. This results in low yield and poor quality of essential oils. The sandalwood oil
extraction itself takes a week. Thus, there is a great need for attaining adequate technological
capability in the area of processing essential oil plants. Despite being aware of the latest
advancements, the industry is not keen on any modernisation and still uses the age-old, slow,
laborious and labour-intensive process.

Lack of standardization

The industry has been very reluctant to introduce any standardisation procedures and depends
on smell alone. As a result, even within the same variety of flowers, there will be a difference
in the aroma due to varying climatic and geographical conditions. standardisation products
are not available in the perfume market, which hampers export as buyers abroad want exactly
similar quality products every time they buy.

Lack of documentation
Proper documentation in this area has not been done.
High cost of sandalwood and shortage

As already seen, Kannauj is particularly popular for its attars that are made on a base oil of
sandalwood. But as the cost and scarcity of sandalwood are becoming many-fold, Kannauj
perfumes find it difficult to maintain their elite market of connoisseurs of traditional
perfumes in India and abroad. Currently, sandalwood oil costs Rs 1 lakh a kg used to cost Rs
40,000/kg in 2011-2012, In 2002-03, the prices were Rs 5,000-6,000. the price of one kg of
any attar to Rs 1.5 lakh a kg. The industry stopped importing this oil from Australia as its
quality was very poor.

Unavailability of herbs and other forest products

The Kannauj industry is facing a shortage of herbs and other forest products, which are used
as ingredients for making Shamama, the most popular product of Kannauj’s Attar industry.

Low quality of crop yield

There have not been notable efforts towards upgrading aromatic crop yield and quality
through concerted agricultural research.

Piped-gas connection

The Attar Association has also been pleading for the piped-gas connection to be provided to
them as it will give a big boost for their industry and stop harms the environment as being
caused by the burning of wood.
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Competition from modern chemical perfume makers

Mounting costs of sandalwood oil and consequently Attar is forcing pan masala and the
tobacco industry to substitute it with synthetic perfumes made from aromatic chemicals and
synthetic resins. Since these are not edible and even dangerous to health. Over 85% of the so-
called Attars now produced are either wholly partially adulterated with synthetic chemicals.
Synthetic (petroleum derived) oils and plasticisers are being used as base oil.

Some of the synthetic oils such as DOP (dioctyl phthalate, a chemical compound) in use are
known carcinogens, but they are used nonetheless in the pan masala industry due to their
being a cheaper alternative. Ironically, the rate of VAT (value-added tax) on Attar is 12.5 per
cent against only 4 per cent in the case of chemical perfumes.

Competition from modern fragrance makers

There is fierce competition from modern fragrance makers. This fight, between small
businesses of Kannauj and global groups such as Armani and Chanel, reflects the emerging
conflict between ancient practices and the forces of modernity.

High GST

Kannauj’s Attar and Perfumers Association has asked the authorities from the Centre and the
State to reduce the GST on Attar to 12 per cent as their products are mostly used in
medicines. But the government considers this as a luxury product

The livelihood of workers and farmers

The adversity being faced by Kannauj's Attar industry has not only affected the livelihood of
those directly engaged in it but also lakhs of farmers from far-flung places throughout the
state who supply the flowers and herbs for making exotic perfumes. The average wage of the
workers is Rs 2,500 per month and that too without any compensation.

Occupational health

Workers get exposed to a heterogeneous mixture of steam and fumes from the wood charcoal
throughout the day. As already said, liquid paraffin or DOP is can also cause cancer if for a
long time.

Lack of human resource

The industry faces huge problems due to the non-availability of personnel. There are no
undergraduate or postgraduate programs available in this field. Some foreign universities
offering undergraduate courses in this field are the University of Plymouth, UK and Grasse
Institute of Perfumery, France.

Lack of a common brand

The lack of a common brand has been impacting the growth of the industry very badly. But
according to most manufacturers, a common brand will not serve any purpose because even
within the same variety of flower, there is a difference in the aroma due to varying climatic
and geographical conditions and also that the high-value sandalwood oil-based attars are
made largely on demand, where any branding will have no meaning.
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Poor packaging and marketing

The Kannauj industry lags because of its poor packaging and marketing of the product.

Dependence on tobacco sector for survival

The industry has been sustaining by supplying Attar to select industries, notably incense stick
manufacturers and soap makers and the tobacco industry. But the government's campaign
against the tobacco and gutka industry - which consumes 90 per cent of their produce — may
hit them hard. the attar makers have realised the danger of heavy dependence on one sector.

5. MAIN TECHNICAL PROBLEMS BEING FACED BY ARTISANS

Deg

1. Heat has to be balanced out. If the temperature is more due to extra firewood, the
material will burn and thus, lose its essence and if the temperature is less, the
distillation will not be proper.

2. Heat near the furnace is tremendous so it gets very difficult to work at times.

3. When there is a lot of wind outside, smoke fumes pile up in the closed room and this
leads to breathing problems.

4. 1If the heat becomes more, then Deg blows up at times leading to huge damage and
burns.

5. If water put in the Deg is less with the material, then it will burn the material up
leading to a loss in the essence.

6. Due to unskilled labour, there is an inappropriate amount of water monitoring. Quality
gets affected due to inconsistency of putting in water. The workers at times add more
or less water leading to a fall in the quality of the final product which results in non-
standardized products, thus reduced demand and sale.

Bhabka

1. There is too much smoke.

2. Water gets hot in the cooling tank and so one has to be very careful while taking the
Bhabka out. The hot water has to be let out very carefully as it causes burns.

3. Constant attention has to be given as steam starts leaking from time to time so has to
be re-sealed using Multani Mitti or Clay.

Choya Nakh

1. Raw material is only available abroad and hence expensive.

2. No standardisation is available.

3. The process is slightly longer and since Attars is a medicinal product, quality control

is very necessary otherwise it loses its medicinal powers.
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Shamama

1.

Difficult to get firewood and herb.

2. Difficult to get sandalwood.
3.
4

Extremely long process; difficult to maintain similar quality.

Some steam gets lost while Bhabkas are being changed.

6. INITIATIVES SO FAR

L. INITIATIVES BY INDUSTRY

1.
2.

Liquid paraffin as an alternative to sandalwood oil as their base material.

Experimentation with industrial burners was done, but it not only turned out to be
more expensive due to the cost of the gas cylinders but their flame often burnt the
contents inside.

The fragrance of musk deer, an endangered species, is removed by injecting it out
through its stomach without having to kill it.

During the survey, it was found that the perfumers are not much enthusiastic about
any innovation for they feel that the end quality of the product has dropped whenever
the process of distillation is tampered with. The quality of essence according to them
is best obtained from the ancient methods.

The whole apparatus was replaced with a glass version (instead of bamboo) but that
did not work well as was seen in the low quality of the end product.

Bolts were used on the cap of the Deg but they were a failure due to low life and high
Ccosts.

According to industry sources, they have been approached by some US research institutes
who want to study the therapeutic aspects of the attar industry extensively.

II. FRAGRANCE AND FLAVOUR DEVELOPMENT CENTRE, KANNAUJ

FFDC was set up in collaboration with UNIDO.

Technologies developed:

Traditional hydro-distillation

Steam distillation (charge capacity: 200 kg. of planting material; capacity: gross
volume 750 litres; herb volume 250 kg.)
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Fractional distillation as applied to essential oils: lab-scale; Mint/Palmrosa; pilot-
scale; Cattaronella/Palmrosa

Value addition in essential oils (Cattaronella, Lemongrass, Basil, Mint and Palmrosa)
The basic principle of solvent extraction techniques

Development and scaling-up of a process for extraction of "Resinoids from Refused
Sandalwood Powder" for adding value to the sandalwood oil industry

Development of nearly 300 fragrance/flavours a sponsored project for the industry as
skincare cream, toothpaste, Gum Paint, cough drop, pain balm, syrup, Herbal Gulal,
hair oil, cough syrup

Development of a process for extraction of "Neem Bitters" on Azadirachtin rich
isolate from Neem Seed

Development of herbal Neem-based products as a face pack, mouth wash, soap &
shampoo

Development of Neem pesticide and Neem coated urea
A project on 'Studies on Negative Fragrances carried out for DRDE, Gwalior.

Production of Mint oil: The plant was brought from Japan in 1987-88 and now the
country produces 80% of the world production.

Standardisati

Preparation of standard for BIS of Bela Attar, Demetholosed oil, Sandalwood oil,
Rose oil, Palmarosa oil, Kewra oil, Tagetes oil.

Standardisation of new essential oils, Attars and herbal cosmetics

Facility creation

Testing facility for essential oils & other products

Aromatic farm for improved agronomical practices

Herbarium to study and introduce improved aroma bearing plants.
Essential oil Centre at Bhutan & also at Kannauj to their staff.

For providing technical support service to industry a Post Graduate Diploma in
Aroma Technology in Collaboration with FRI University Dehradun has been started
since 2009 and all the passed out has been successfully placed into the industry.

Technology transfer

The technology of blend for herbal masala (HMB/BSA/CH/S2) transferred to M/s.
BSA Pharma, Ahmedabad.

The technology of Shampoo Formulation transferred to M/s. Sanjay Gramodyog
Sewa Sansthan, Kannau;j.
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® A report for getting Geographical Indicator to Kannauj Attar
¢ Developed sandalwood protocol for nursery growing at Kannauj for northern India.
e Adopted village Fatwapur for the cultivation of Lemongrass under MNARGEA.

e Gram Swarozgar Yozna for installation of two-tone capacity field distillation unit on
turnkey basis and supply of lemongrass slips with the transfer of agro-technology.

¢ Introduction of Aromatic crops in tribal areas of district Valsad, Surat, Bharuch,
Dahod and Khedbrahma of Gujarat sponsored by Government of Gujarat.

Services Offered:
® Quality assurance and analytical services
¢ Production/processing facilities on job work/loan Basis
¢ Training in various disciplines of the essential oil and perfumery industry
e Supply of planting materials/seeds.
e Sale of Essential Oils and their Fractions.
e (reation and sale of fragrance and flavours for various end-users.

® Application of fragrances in end-products.

Box 1.2: Training Course Offered by FFDC

Course Title: Value Addition in Essential Oils and Aroma Chemicals and Creation
Methodology for Fragrances and Flavours:

This course is designed to enable the participants to understand the value addition of some
essential oils and their isolates by fractionation and reaction and about the application of their
isolates in fragrance and flavour creation.

Course Contents:

Indian and world scenario of Essential Oils

Fundamental of fragrance and flavours creation methodology.
Classification of odours

Familiarization with fragrant raw materials

Memorization of odours.

Creation of fragrances and practical demonstration

Creation of flavours and its practical demonstration

Application of fragrances in Agarbatti, Soap, Cream, Talcum Powder, etc.
Application of flavours in soft drinks, tooth powder, jam, ketchup, etc.

7. TECHNOLOGY-DRIVEN PRODUCTIVITY AND COMPETITIVENESS

If the productivity and competitiveness of the perfumers are enhanced through a mix of
ancient and modern technologies, they could continue living in small villages and towns
where they can remain close to the land and their families as opposed to moving to big cities
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life. A model operation needs to be evolved where technologies of both ancient and modern
worlds are implemented so that India can emerge as a leader in this fascinating fragrance
domain.

I. WATER AND STEAM DISTILLATION

The world-renewed natural perfume expert,
Ramakant Harlalka of Nishant Aromas,
Pune, has promoted several simple and
cost-effective methods in Attar technology.
To eliminate some of the drawbacks of
water distillation, he has developed a
directly fired type distillation unit (FDU)
according to the principle of water and
steam distillation.

Lo . . 'igure 1.2: Local type field distillation unit
A perforated grid is introduced in the still to

support the plant material and to avoid its direct contact with the hot furnace bottom. When
the water level is kept below the grid, the essential oil is distilled by the rising steam from the
boiling water.

The operation of the FDU is as follows:

1. It consists of a still or tank made of mild stainless steel with a perforated grid and is
fitted directly to a brick furnace.

2. A chimney is connected to the furnace to minimise the pollution at the workplace and
also to induce proper firing and draft.

3. The plant material is loaded on the perforated grid of the tank and water is filled
below it. The tank is connected to the condenser through a vapour line.

4. The water is boiled and the steam vapours pass through the herb, vapourise the oil and
get condensed, mostly in a coil condenser by cooling water.

5. The condensate (oil-vapour mixture) is now separated in the oil separator.

These FDUs generally can hold 100-2000 kg plant material. The total time for distillation
with these units is about 6-8 hours. A local FDU currently being used by rural farmers in
India for the distillation of mint oils is shown in Figure 1.2.

Advantages of Water and Steam Distillation:
This unit is simple to fabricate and can be installed in the farmer’s field.
1. It does not require more capital expenditure than water distillation.

2. Due to their simple construction, low cost and easy operation, FDUs are extremely
popular with essential oil producers in developing countries.

3. The furnace is fueled by locally available firewood or straw. This also helps in
reducing transportation costs in the production of essential oils.
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4. This process, to some extent, controls the loss of dissolved oxygenated constituents in
the condensate water because the re-used condensate water will allow it to become
saturated with dissolved constituents, after which more oil will dissolve in it.

FDUs are currently finding application in the distillation of patchouli oil, aromatic grass and
mint oil and citronella oil.

I1. DISTILLATION WITH COHOBATION

This is an improvised method of the directly fired-type steam and water distillation units for
oils that have partial solubility in water like those of Rose, Lavender and Geranium. In such
extractions, the loss of oil with the outgoing water of distillation can become alarmingly high.

To overcome this problem, the condensate water from the
separator is returned to the still; this is known as
cohabitation. This cannot be done with steam distillation as
the water level in the still will keep building up due to
continuous steam injection. It can be used for water
distillation or water and steam distillation.

In a further improved version, a packed column is placed on
top of the column for providing mass transfer to the oil-water
vapours, to increase the concentration of the outgoing
condensate and to coalesce the oil droplets in the oil
separator (Figure 1.3).

X Figure 1.3: Distillation unit
The condenser is placed above the column so that the with cohobation

condensate water from the separator can be recycled back to the still using gravity.
Additional heat, if required, can be provided by a closed steam coil immersed in the tank
bottom. The condenser is moved above the distillation still so that condensed water from the
separator can flow using gravity to the still. By limiting the total quantity of water in this
closed-cycle operation, it is possible to obtain increased yields of essential oils that are more
water-soluble.

II1. CIMAP’S IMPROVED FIELD DISTILLATION TECHNOLOGY

Due to the limited heating surface available, the rate of steam production in the FDU is
always insufficient. This results in:

i) prolonged distillation periods
ii) lower oil yields

iii) refluxing of oil back into the still due to inadequate steam rate leads to decomposition
reactions and poorer oil quality.

Studies have shown that firewood consumption in a conventional field still may be up to 2.5-
times greater than that of a modern steam distillation unit operated by an external boiler.
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To overcome the above handicaps, the Central Institute of Medicinal and Aromatic Plants
(CIMAP), Lucknow, has designed economical and improved FDU units with capacities of
500-2000 kg per batch (Figure 1.4). The units are fabricated with high quality mild stainless
steel, keeping in view the plant materials to be distilled. Its operation is as follows:

1.

The improved distillation unit consists of a cylindrical distillation tank fitted on a
square inbuilt boiler (calandria) having smoke pipes that reduce the heating time of
the water, resulting in a high rate of steam generation and lower fuel consumption
(20%-30%).

Hot flue gasses of the furnace are led through the smoke tubes where they impart heat
to the water, thus raising additional steam.

The tank is fitted on a specially designed furnace having a fire grate, flue ducts and
fire door for proper controlling of the firing and draft.

The furnace is connected to a chimney of optimum height to maximise the air draft
and control the pollution by smoke in the workplace.

A similarly designed stainless steel shell and tube-type condenser having higher
condensation capacity are used for cooling the vapours. It prevents loss of oil due to
improper condensation.

The condensed oil-water mixture is then allowed to pass through a specially designed
stainless steel oil separator. The separator has an inbuilt baffle to maximise the
retention time of the mixture, thereby resulting in no loss of oil with the outgoing
water from the separator.

The unit also has a chain pulley hoist system with a support structure that makes work
easier and saves time during the discharge of the distillation waste material from the
tank.

The CIMAP has designed, fabricated and supplied these improved units to entrepreneurs and
farmers in different parts of India.

Pl N

Distillation tank

Figure 1.4: CIMAP’s improved field distillation unit
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IV. STEAM DISTILLATION

In steam distillation shown in Figure 1.5, the procedure for Attar extraction is as follows:

1.

Steam is generated separately in a steam boiler and is passed through the distillation
tank through a steam coil.

The plant material is tightly packed above the perforated grid above the steam inlet.

Steam containing the oil vapour is condensed in a tube condenser and is separated in
the oil receiver.

The steam in a typical FDU is at atmospheric pressure and hence its maximum temperature is
100° C. But, steam in a modern pressure boiler operating at, for example, 50 psi pressure will
have a temperature correspondingly higher. Moreover, there is no limitation to steam
generation when an external boiler is used as a source of steam. The still capacities range

from 1 to 3-tonne plant material per batch.
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Figure 1.5: Boiler-operated steam distillation unit

Advantages of Direct Steam Distillation:

The modern steam distillation method has the following advantages:

1.

The amount of steam can be readily controlled. Because steam is generated in a
satellite boiler, the plant material is heated no higher than 100° C and, consequently, it
should not undergo thermal degradation.

The use of high-pressure steam in modern steam distillation units permits much more
rapid and complete distillation of essential oils.

There is no thermal decomposition of oil constituents.

Steam distillation also reduces the time required for the extraction of oils. A charge of
Java cattaronella, which takes up to 5 hours in an FDU, is processed within two to 3
hours in a steam distillation still.
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5. For distillation of high boiling oils and hardy materials such as roots and woods like
sandalwood, cedarwood and nagarmotha, steam distillation is more efficient.

6. Thermal efficiency and hence production efficiency get increased. Fuel costs are
generally lower in modern steam distillation units due to the higher thermal efficiency
at which most of the boilers operate.

7. Quality of product increases at reduced production cost.
8. Production time and drudgery reduce.

9. Because of the use of the boiler, there is no need to give the heat from the down site
continuously for about 7 to 15 days.

10. Due to water accumulation devices in the traditional method, there is a danger for the
workers to get malaria, typhoid, loose motion etc. In modern distillation unit, water is
regularly get replaced, and therefore prevent above diseases and helps in promoting

occupational health.

Disadvantages of Direct Steam Distillation:

1. Steam distillation is preferred when a lot of areas is under cultivation and more than

one unit is to be installed.

2. Capital cost is higher.

Box 1.3: Principles of Steam Distillation

The choice of a particular process for the extraction of essential oil is generally dictated by the
following considerations:

a) Sensitivity of the essential oil to the action of heat and water
b) Volatility of the essential oil
¢) Water solubility of the essential oil.

Essential oils are a mixture of various aroma chemicals, basically, monoterpenes, sesquiterpenes
and their oxygenated derivatives having a boiling point ranging from 150° to 300° C.

Essential oils with high solubility in water and those that are susceptible to damage by heat
cannot be steam distilled. Also, the oil must be steam volatile for steam distillation to be
feasible. Most of the essential oils in commerce are steam volatile, reasonably stable to heat and
practically insoluble in water; hence they are suitable for processing by steam distillation.

When the plant material is subjected to heat in the presence of moisture from the steam, these
oils are liberated from the plant. For the oil to change from the liquid to the vapour phase, it
must receive latent heat that, within the tank, can only come from condensing steam.
Consequently, the temperature of the steam within the still must be higher than the temperature
at which the oil boils in the presence of water on the surface of the plant material, otherwise
there would not be a temperature gradient to take the latent heat from the condensing steam to
vapourise the oil droplet.

Thus, the energy from the steam in form of heat as latent heat of vapourisation converts the oil
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into a vapour. But as the boiling point of the oil is higher than that of water, the vapourisation
takes place with steam on the basis of their relative vapour pressures. It is imperative to note that
a liquid always boils at the temperature at which its vapour pressure equals the atmospheric or
surrounding pressure.

Thus, any essential oil having a high boiling point can be evaporated with steam in a ratio such
that their combined vapour pressures equal the atmospheric pressure; the essential oil can be
recovered from the plant by the wet distillation process.

V. SOLVENT DISTILLATION

The method uses a separation solvent, which is generally non-volatile, has a high boiling
point and is miscible with the mixture, but doesn't form an azeotropic mixture. The solvent
interacts differently with the components of the mixture thereby causing their relative
volatilities to change. This enables the new three-part mixture to be separated by normal
distillation. The original component with the greatest volatility separates as the top product.
The bottom product consists of a mixture of the solvent and the other component, which can
again be separated easily because the solvent does not form an azeotrope with it. The bottom
product can be separated by any of the methods available. This process is said to be in use in
the Bangaluru area.

VI. SOLID-PHASE MICRO-EXTRACTION

The traditional methods by which the analytes of interest are isolated are typically time and
labour-intensive and involve multistep procedures, which could reduce sensitivity. Also, the
use of solvents can be hazardous to the operators’ health and can damage the environment.
The solid-phase micro-extraction (SPME) is a technique used in the quantitative analysis of
analytes in aqueous and gaseous phases. This novel technology captures aroma molecules
surrounding flower petals without touching the flower or other parts of the plant.

SPME has gained widespread acceptance as the technique of choice in many fields of
application, including forensics, toxicology, and the analysis of flavours, fragrances, and
environmental and biological matrices. SPME is ideal for field monitoring. Its features are:

1. After contact with the sample, analytes are absorbed or adsorbed by the fibre phase
(depending on the nature of the coating).

2. After the extraction step, the fibres are transferred, with a syringe-like handling
device, to the analytical instrument, for separation and quantification of the analytes.

3. This technique integrates sampling, extraction and sample introduction, and is a
simple way of performing on-site monitoring.

4. Applications of this technique include environmental monitoring, fragrance drug
analysis, and in-laboratory and on-site analyses.
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8. TECHNICAL NEEDS OF ARTISANS

1.
2.

Firewood should be replaced by gas as the latter is more reliable and trouble-free.

Method for controlling the quality of Attars by quantifying the amount of odoriferous
materials distilled over it and the amount of distillate it has received.

Measuring system for knowing the exact amount of water to be put in and also to
ensure correct temperature and pressure are maintained.

Measuring system for an exact melting point at which a flower loses its essence so
that correct temperature can be maintained.

The wild herbs and spices used in the industry should be changed to the cultivated
raw material on a large scale. This will help in improving the quality of the product
and production efficiency.

Technical assistance to farmers for cultivating aromatic crops.

9. STANDARDISATION AND QUALITY

1.
2.
3.

Standardisation of new essential oils, Attars and herbal cosmetics.
Digital album on natural aroma bearing materials.

Library of standard fragrant raw materials as per FEMA and IFRA guidelines.

10. NEW SCENARIO: NEED TO CREATE RENAISSANCE IN THE REALM OF
NATURAL PERFUMERY

1.

The worldwide interest in natural fragrant materials is increasing amongst perfumers,
aromatherapists, aromachologists, and herbalists. If properly packaged and marketed
in the name of natural fragrance there does exist a market potential in other countries
as well.

A growing number of consumers are becoming more aware of numerous benefits of
using or producing natural perfumery products like perfumes, cosmetics or
aromatherapy products.

The Indian aroma industry can become globally more competitive.

Building of an interface between laboratory research and industry and to assist both to
tap global market opportunities.

Independent facilities should be set up where true Attars can be produced of the
highest quality which can be certified pure and authentic through modern quality
control analysis equipment.

Therapeutic and cosmetic uses of Attars: The concerned research institutes should study
the therapeutic aspects of the Attar industry and thus create a market for Attars in the
pharmaceutical sector.
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Anti-air pollution fragrances: These research institutes should study this emerging area and
thus create a new market for Attars.
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Kannauj Attar (Perfume) Making

ACTION PLAN

The Creation of Markets

Marketing intervention

Promoters

1. Build and popularise a common brand of
Indian fragrances (say organic-Kannauj-
perfumes to carve a niche in the country
and abroad

2. Build awareness at the world level that
Kannauj attars are oil-based organic
perfumes that are very safe and work
better and last longer in our hot tropical
weather

3. Make Vocal for Local as the thrust in
marketing campaigns

4. Make the packaging modern and as
attractive as that of the European ones (as
Patanjali has already done).

5. Make Kannauj perfumes as part of the
package being marketed by Patanjali, Sri
Sri Fab-India and other such venues.

6. Promote participation of Kannauj attar
units in Perfume haats and Hunar haats
regularly

The Handicrafts and Handlooms
Export Corporation of India Ltd.
Fragrance and Flavour
Development Centre, Kannauj
Attar and Perfumers Association,
Kannauj

Patanjali, Sri Sri, Fab-India
Amazon Isha Foundation

Indian Institute of Packaging,
New Delhi

Khadi Village Industries
Commission (KVIC)

Ministry of Micro, Small &
Medium Enterprises (MSME)

S&T Interventions and Potential Delivery Systems

S&T intervention Potential Potential
technology developer technology disseminator
CIMAP’s  Improved | Central Institute of Medicinal | e Fragrance and Flavour
Field Distillation | and Aromatic Plants, Lucknow Development Centre,
Technology Kannauj

e Attar and Perfumers
Association, Kannauj
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Steam Distillation e RRL, Bhubaneswar e Fragrance and Flavour

e Fragrance and Flavour Development = Centre,
Development Centre, Kannauj
Kannauj e Attar and Perfumers
e Ramakant Harlalka, Association, Kannauj
Mumbai
. err e e RRL, Bhubaneswar ® Fragrance and Flavour
Solvent distillation e Fragrance and Flavour Development Centre,
Development Centre, Kannauj
Kannauj e Attar and Perfumers

e Ramakant Harlalka

Association, Kannauj

Distillation with | ¢ RRL, Bhubaneswar e Fragrance and Flavour
Cohobation e Fragrance and Flavour Development Centre,
Development Centre, Kannauj
Kannau;j e Attar and Perfumers
e Ramakant Harlalka, Association, Kannauj

e Nishant Aromas, Mumbai

Unaddressed Technological Needs and Potential Technology
Developers

S&T intervention

Potential technology developer

Development of a natural substitute to
sandalwood oil on an urgent basis

e C(Central Institute of Medicinal
and Aromatic Plants (CIMAP),
Lucknow

e Fragrance and Flavour
Development Centre, Kannauj

Attar instrumentation: (1) Method for
controlling the quality of Attars by quantifying
the amount of odoriferous materials distilled
over it and the amount of distillate it has
received.

(2) Measuring systems for knowing the exact
amount of poured water; ensuring correct
temperature and pressure, and exact melting
point at which a flower loses its essence so that
correct temperature can be maintained

e C(Central Institute of Medicinal
and Aromatic Plants (CIMAP),
Lucknow

e Fragrance and Flavour
Development Centre, Kannauj

e RRL, Bhubaneswar

e Ramakant Harlalka, Nishant
Aromas, Mumbai

Standardisation

Fragrance and Flavour
Development Centre, Kannauj
Attar and Perfumers Association,
Kannauj

Promoting cultivation of raw materials
among farmers

ICAR

Central Institute of Medicinal and
Aromatic Plants (CIMAP),
Lucknow
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e SEED-DST

Common facility centre for small Attar
makers

e Fragrance and Flavour
Development Centre, Kannauj

e Attar and Perfumers Association,
Kannauj

Digital album on natural aroma bearing
materials

Fragrance and Flavour Development
Centre, Kannauj

Library of standard fragrant raw materials
for reference as per FEMA & IFRA
guidelines

Fragrance and Flavour Development
Centre, Kannauj

Complementary Interventions

1. Convert industry from firewood to gas

2. Build an interface between laboratory research and industry to tap global market
opportunities in growing worldwide interest in natural fragrant materials among
perfumers, aromatherapists, aromachologists, and herbalists.
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ANNEXURE

INSTITUTIONS, EXPERTS AND CRAFT-PERSONS CONSULTED

The information for this study was obtained from the following institutions, experts

and craft-persons:

INSTITUTIONS
Fragrance and Flavour Development | Central Institute of Medicinal and
Centre Aromatic Plants
Kannauj Lucknow
Uttar Pradesh Uttar Pradesh
Fragrances and Flavours Association of | Regional Research Laboratory
India Bhubaneswar
Kannauj Odisha
Uttar Pradesh
EXPERTS
Ramakant Harlalka Jagat Narain Kapoor
Nishant Perfumeries Jagat Aroma Industries
Mumbai Kannauj
Maharashtra Uttar Pradesh
CRAFTS-PERSONS
Shiv Saran Ram Ratan Ram Dhar
Mohalla Kanpatiya Village Dhaniyapur Gram Ludhpuri
Post Makrand Nagar District Kannauj District Kannauj
Kannauj Uttar Pradesh Uttar Pradesh
Uttar Pradesh
Dharmendra Singh Praveen Kumar Sneh Kumar
Gram Choudhary Sarai Village Barwlli Village Barwlli
District Kannauj District Kannauj District Kannauj
Uttar Pradesh Uttar Pradesh Uttar Pradesh
Rajesh Kumar Nanhe Pappu
Gram Choudhary Sarai Mohalla Ala-ud-dinpur Mohalla Kanpatiya
District Kannauj Post Makrand Nagar Post Mahrand Nagar
Uttar Pradesh Kannauj Kannauj

Uttar Pradesh Uttar Pradesh
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