
EXECUTIVE SUMMARY

1. INTRODUCTION

The art of making vegetable dyes is one of the oldest known to man and

dates back to the dawn of Civilization. In India, it was sidely used for

colouring of fabrics and other materials. Though the very earliest dyes

were discovered by accident using berries and fruits. With the

experimentation and gradual development the vegetable dyes have

resulted into a highly refined art.

India's expertise in vegetable dyes dates back to ancient times. Using

mordants to hold fast the dye or resists to selectivity prevent them from

touching the cloth were printed bales of whisper soft textiles. From 15th to

19th centuries, block printed resist dyed textiles from Gujarat and Deecan

adorned Europeans and their homes. The discovery of synthetic dyes in

the west in 19th century dealt a massive blow to Indian Textile Industry.

Some of the chemical dyes earlier found associated with hazards

effecting human life creating skin diseases and lungs problems. The

environmentalist, therefore, started searching the substitute of synthetic

items which has led the use of more & more natural dyes. In recent days

the inherent advantages of vegetable dyes has resulted in the revival and

use of vegetable dyes. The study aims to identify the various

manufacturers, present status and to identify the measures for

upgradation of this industry.

2. Sources of Vegetable dyes

The natural dyes are classified as monogenetic and polygenetic dyes.

Monogenetic dye materials produce only one colour on textiles

irrespective of mordants. Polygenetic dye matters develop different

colours according to the mordant applied before dyeing.



The common sources of vegetable dyes are as under:

(i) Parts of Plants such as leaves, flowers, fruits, seeds, barks, roots of dye

yielding plants.

(ii) Minerals such as prussion blue, red ochre and ultramarine blue,

(iii) Animal origins such as Lac, cochimeal and kermes.

The cultivation of trees in unused lands will yield dye matters and the fuel

wood for the villages. Thus, the encouragement of cultivation of dye

yielding plants and trees will boost agro-based activity in rural areas

leading to rural development and employment.

3. Advantage

India is being one of the country, which possesses the natural wealth in

the form of plantation in plenty. This has provided relatively better

opportunity for the development of this industry in the country. The

following are the major advantage for the use of vegetable dyes.

The raw material for production of vegetable dyes are plentifully available.

Vegetable dyes do not cause any harm to human skin and no hazards are

anticipated in their manufacturing, rather some of the dyes act as health

cure.

The chemical reaction is almost absent in the manufacture of vegetable

dyes and no pollution problem.

All these dyes are harmonized with nature.

4. Limitations

Inspite of inherent advantages, the vegetable dye industry has also some

limitation which leads some bottelnekness in the development.
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The yield of colour from vegetable dye plants is very low. The research

shows that yield of colouring matter varies from 0.3% to 4% in the plant.

The process of dyeing is complicated mainly due to non-availability of

technical know-how and trained personnel.

The non-reproduction of some shades is one of the drawback of these

dyes due to variation in colouring matter present in the plants.

The problem of blending of dyes to get secondary colours is main

drawback to restrict versatile use. Only few dyes can be blended.

Due to use of heavy metals in the form of mordents, the discharge from

the unit is enriched with heavy metals and huge amount of organic

contents causing pollution and disposal problems.

5. Major Concentration

Although, the vegetable dyes are used all over the country, but in some of

the states extensive use of these dyes has been found due to their

traditional occupation. The major concentration in the use of vegetable

dyes in the country is given as under:-

Vegetable Dyes in Rajasthan

The natural dyes are primarily used by the block printing units in Jaipur

since very long time and mainly concentrated in Sanganer & Bagru block.

There are about 60 units in Jaipur City distributed in Kaladera, Bara Gaon

Jalota and Jai Rampur.
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Jodhpur

There are 750 units, which are involved in dyeing and printing of fabrics by

using natural dyes. The main concentration of the units is in Barmer.

Their annual production is around 58 lakhs metres. The charges for

dyeing and printing vary from Rs 3/- per metre to Rs. 10/- per metre. The

cost of the natural dyes varies from Rs. 30/- to Rs. 100/- per kg for raw

dyes and Rs. 400/- to Rs. 2000/- per kg for refined dyes. Most of the

suppliers of natural dyes are operating on cottage scale.

The list of the progressive Tie & Dye craftsmen using natural dyes in

Rajasthan is enclosed at Annexure-Ill.

Units Using Vegetabie Dyes in Raiasthan

Place Total
Nos.
Of unit

A. JAIPUR

1. Jaipur

2. Sanganer

3. Bagru

TOTAL:

B. JODHPUR

C. Barme;

D. Bikaner

TOTAL:

(A+B+C+D)

300

500

200

1000

100

500

70

1670

%Of
units
using (N)
Dyes

20%

40%

80%

90%

40%

60%

Nos. of
units
using (N)
dyes

60

200

160

420

90

200

40

750

Estimated
production
(in MtrJday
@ 80 mtr/unit

4800

16000

12800

29280

7200

16000

3200

55680

Annual
production
(In lacs Mtr.)

1.44

48.00

38.00

87.84

21.60

48.00

9.60

167.04

Source: UPlCO's Survey



Vegetable Dyes in Orissa

Like other parts of India, in Orissa there are few handloom concentrated

areas, e.g., Kotapad, Nuapatana, Berhampur, etc., where natural dyeing is

still in practice by the handloom weavers. The vegetable dyes commonly

used in Orissa are Bixa seeds, rust iron solution, catachue, Ala, Lac and

Jackfruit wood. The Ala & Jackfruit possesses an important place because

of their tonal value.

UNITS USING VEGETABLE DYES IN ORISSA

Place

1.

2.

3.

4.

mtr)

Kotapad

Nuaputana

Berhampur

Cuttack

Total No. Of
Units
production

160

180

55

135

530

% of units
using veg.

Dyes

20%

20%

30%

10%

No. Of Units
using veg.

dyes

32

36

16

13

187

Estmated
Production

(in mtr/day

@ 60 mtr/day

1920

2160

960

780

Annual

(in lac

5.76

6.48

2.88

2.34

Source: UPlCO's Survey

Vegetable Dyes in North Eastern Region

Some of the places in this region, where natural dyes continued to be

extracted or used in some form or other are Imphal, Kadampapi (Manipur),

Kensa and Akoya (Nagaland), Bhoi Area (Meghalaya) and few places of

Arunachal Pradesh. KUM (Khum, Khuma), dyeing is in practice in

Manipur. Indigo (Indigofora tinctoria) blue is well known and the indigo

dyeing process is fairly known and so also the process of madder dyeing.

Cassia Tora (Chakunda) a very cheap substitute for Indigo blue is also
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used but its dyed material is not of good quality. Kum (Strobilanthes

flaccidifolius) is another plant which yields blue and blue black colour.

This dye is used in Manipur, Nagaland, and few other parts of the North

east Hill region.

UNITS USING VEGETABLE DYES IN NORTH EASTERN REGION

S.No.

1.

2.

3.

4.

Place

Assam

Meghalaya

Manipur

Aninachal Pradesh

Total no.
of units

350

250

300

150

1050

% of units
using
vegetable
dyes

15%

20%

25%

15%

No. of units
using
vegetable
dyes

52

50

75

22

199

Estiamted
production
50Mt/day

2600

2500

3750

1100

Annaul
production
(In lac MT)

7.80

7.50

11.25

3.30

Source: UPlCO's Survey

6. International Demand

The total size of the world market for dyes, pigments and intermediates is

estimated at around US $ 23 billion in 1999. Dyes and pigments constitute

the largest segment with a market size of 1.3 million tonnes and a market

value of US $ 16 billion. The vegetable dyes constitute US $ 0.03 billion

and is expected to grow in coming years.

In year 1998, Europe had imported US $ 53 million worth of "colouring

matter of animal or natural origin". The major importing countries were the

Germany (32%), France (17%), Italy (14%) and the U.K. (10%). The

largest suppliers were Mexico and Peru each with about US $ 15 million

exports to Europe. Imports from India were less than US $ 3 million

(approx 5%). The US imports of natural colorants are worth over US $ 4

million (Rs. 180 crores).
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7. Indian Scenario

The application of natural dyes in textile industry is in the form of (a)

Dyeing of yarns, which are then woven into cloth, carpet or any other

usable form (b) Dyeing of clothes woven earlier (c) Block Printing, where

the Textile materials are printed with the help of printing blocks and (d)

Kalamkari where the "Kalam" or pen is used to draw beautiful designs on

the cloth.

Some of the Important Natural Pves Manufacturers in India

M/s. ALPS Industries Ltd.
(100% EOU)
57/2, Site-4, Shahibabad
Industrial Area,
Ghaziabad-201010
Phone:- 772565,66,67,68
Fax:-7704426, 772810

2. M/s. Prerena
Reg. Office 5th Floor
Sanam Chamber-I
5, Park Road
Lucknow
Phone:- 238577, 239047
Unit
B-81,Vibhutikhand
Gomti Nagar,
Lucknow
Phone:-392480,300411

5. M/s. Gupta Brothers ( Shellac)
P.O. Bindu
District. - Ranchi
Bihar-325 304
Phone:- 2240
Fax:- 06530-2240, 30894

Mr. M.C. Jain
Sam Veg. Colours Pvt. Ltd.
B-90 Ghandhinagar,
Moradabad-244001.
Phone:-4910872,491027

Sh. Yawar Alisha
Director
AMA Herbal Laboratories
Pvt. Ltd.
Corp. Office: 352/116-G,
Talkatora Road,
P.O. Rajajipuram
Lucknow-226 017
Phone:-417610(o)
397543 ( R)
Fax:-412713, 218227

Rohini Herbal Pvt. Ltd.
220A, Bansi Trade Centre
581/51, M.G. Road, Indore
Phone:-0731-282664
Fax:-0731-702018
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6. Padmavati Group 8. M/s. Delux India Pvt. Ltd.
llnd Floor, 13, No. 2/C Kula Sekara
Dr. Thirumoorthy Nagar Perumal Street
1, Street, Nungambabbam Sripirumbudur- 602105
Chennai-600 034 Kanchipuram (T.N.)
Tel:- 044-8264481 Phone:- 044-236343
Fax:- 044-8270438
Email:- padmavati@epages.webindia.com

Source : Compiled by Study Team

In India, Alps Industries is a leading natural dye producing company. The

company is located at Ghaziabad and started R&D project under the

guidance of Shri K.K. Agarwal, Chairman of the Company. The company

put up a pilot plant for the extraction, concentration and spray drying of

natural dyes. It is offering natural dyes (water extract) without using any

solvent. It is producing natural dyes by extracting coloring matter from

leaves, fruits, rind, bark etc.

Deluxe International, Chennai is a Company, which produces natural

indigo. The capacity of the plant is 5 tones per month. They claim purity

content of 36% and ash content 36% and the rest is filler. The price

offered by the Company is around Rs. 600/- per kg.

The team has visited Rajasthan, Madhya Pradesh, Orissa, northern

states, Chhattisgarh and Jharkhand. There are number of dyers and

printers who are using vegetable dyes for dyeing of cotton fabrics.The

total production of the vegetable dye-stuff is estimated at about 2 to 2.54

tonnes per day in there regions.
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It is further found that vegetable dyeing is carried out in a big way in

Himachal Pradesh. It is also observed that 11000 tonnes of Rheum Emodi

is also being used in the manufacture of vegetable dyes in nearby regions

of Kangra and Kullu Manali. Such dyes are used for dyeing of wool for

used.

8. Prices

The price of vegetable dyes varies from manufacturer to manufacturer.

Actually, there is no fixed formula to calculate the price of the vegetable

dyes. It depends upon the availability of raw material and the processing

facilities required to produce individual dyes and also their demand.

9. Demand

The major consumers of vegetable dye-stuff are (a) Carpet industry

located at Bhadoi and nearby areas, (b) Silk producing areas scattered in

and around Varanasi, (c) Kanjivaram, (d) Madhya Pradesh and (e) west

Bengal. The sector wise consumption of vegetable dyes is given as

under:-

VEGETABLE DYE CONSUMPTION STATEWISE

S.No.

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

State

Andhra Pradesh
Orissa
Assam
Arunachal Pradesh
Manipur
Meghalaya
Rajasthan
Karnataka
H;machal Pradesh
Uttaranchal

No. of
artisans

engaged in
vegetable

dyeing
350
550
600
400
300
300
1000
400
250
150

4300

Expected
lakh metres

of cloth
dyed/annum

10.50
16.50
18.00
12.00
9.00
9.00

30.00
12.00
7.50
4.50

127.00

Qty. Of dye
used
(tonnes)

52.50
82.50
105.00
75.00
45.00
45.00
150.00
60.00
37.50
22.50

675.00

Require-
ment of raw

material
(tonnes)

2620
4120
5250
3750
2250
2250
7500
3000
1870
1120

33730

Source: UPlCO's Survey



10. Brief description of Vegetable dyes

The vegetable dyes are broadly used in colouration of textile fabric, edible

items, Pharmaceuticals and cosmetics goods. The dyes used for dyeing

purposes are given below: Based on end usage, a brief note on vegetable

dyes have been given as under:-

I TEXTILE

Following dye stuffs are used in the coloration of wool, silk, cotton and

synthetic fabric:

i. Lac Dye:

It is extracted from lacifer lacca insect. It is used for dyeing of wool, silk

and cotton fibers. It gives reddish with tin mordant and purplish with

copper mordant.

Lac dye is also a derivative of lac and is similar to cochineal dye and has

been in use for coloring food and fabrics since ancient times. Being

protein in nature the dye is most suitable for dyeing different types of

natural fiber like silk, wool, cotton, etc. Different shades like Olive Green

Ruby Red, Amethyst, Yellow, Black, Purple, Steel, Gray, etc., can be

obtained by using various mardants.

The forest area nearby Ranchi has a big potential of insect Kerria Lacca.

Lac is a natural red dye with good light, wash and rubbing fastness. The

dyes are obtained as a by-product of Shellac industry.



XI

ii Annatto:

It is prepared from the seed of annatto. It is used in the dyeing of silk and

wool. It gives orange and peach colour. Its botanical name is bixin.

iii Harda:

It is prepared from fruits of Harda and it yields yellow and gray colours

with aluminum and ferrous mordants respectively. It can be used in

coloration of wool and silk.

iv Himalayan Rhubard:

It is manufactured from Himalayan sherb. The roots of this plant is used

for the manufacture of dye stuff. It gives yellow and orange colours. It

can be used directly and with Alum Mordant on wool/silk.

v Indigo Blue:

It is a fermented dye of leaves of indigo ferra tinctoria. It gives blue colour.

It can dye cotton, wool and silk.

vi Kamala Dye:

It is prepared from the deposits on flowers of Kamala tree. It gives yellow

colour on wool and silk. It can be used directly or with mordant also.

vii Manju Phal:

It is manufactured from the nut galls of Manju Phal tree. It is used for

dyeing of silk and wool, both directly or with mordant. It is gives cream and

grey colours with alum and iron mordants.
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viii Gum Arabic:

It is manufactured from the bark of Indian Gum Arabic tree. It is used for

dyeing of cotton with mordants. It yields brown shade having very good

fastness.

ix Trigonella foenum graecum:

It is prepared from the fenugreek seeds. It is used in the dyeing of cotton

fabrics. It gives yellow shade with metallic mordents like copper sulphate

and ferrous sulphate.

x Golden Dock:

It is prepared from rumexmaritinus seeds. It yields brown colour on cotton

with alum, copper sulphate and ferrous sulphate mordants.

II COSMETICS

The vegetable dyes from dolu and rind of pomegranate are used in

coloration of lipsticks and other cosmetics. They are manufactured by

water extraction method. The coloring matter can be extracted with Super

Critical Fluid Extraction Method .

III EDIBLE DYES

Most common dye, which can be used for coloration of the edible items,

are annatto seeds. The water soluble extract can be used for coloration of

butter and oil soluble extract can be used for colouration of ghee & ice

cream, etc. They are simple extracts of annatto seeds, which give 55 to

60% yields when their extract is prepared. Lac dye is also a derivative of

lac and is similar to cochineal dye and has been in use for coloring food

besides fabrics since ancient times.
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11 Preparation of Vegetable Dye

The basic raw materials required for manufacturing of vegetable dyes are

natural produce and requires following steps for manufacturing of

vegetable dyes.

i Collecting the parts of the plants (leaves, barks, stems, flowers, fruits,

seeds).

ii Testing of raw material for assessment of colour contents,

iii Dyeing.

iv Size reduction by pulverizing

v Separation of different size by vibrating screen,

vi Extraction of colouring component

vii Phase separation

viii Fine filtering

ix Drying of coloring matter (Dyes) in spray dryer,

x Packing:

Liquid form

Paste form

Power form

12. Extraction

The vegetable dyes extraction is broadly divided into extraction method &

extraction technology.

I Methods of Dye Extraction

The extraction methods of vegetable dyes basically depends on medium

in which the dye is extracted. There are mainly four methods used in

extraction of natural dyes.
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i. Aqueous Method:

Boil known amount dyestuff in 100 ml. of soft water at 100 C.

Filter the dye solution

Record the optical density

ii Alkaline Method:

Prepare 1% alkaline solution with addition of 1 g. Socium

carbonate/Sodium hydroxide in 100 ml. of water.

Enter the dye material and boil at 100 C.

Filter the dye solution

Record the optical density

Hi Acidic Method

Prepare 1% of acidic solution by adding 1 ml. of HCL in 100 ml. of

Soft water.

Enter the dye material and boil at 100 C.

Filter the dye solution

Record the optical density

iii. Alcoholic Method

Add 50 ml. of alcohol to 50 ml. of water

Enter the dye material and boil

Filter the dye solution

II Extraction Technology

The extraction can be carried out in aqueous, acid or alkaline medium. At

present, in India mostly small scale producers/manufacturers are using
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this, method. Even the local dyers using more crude method for extraction

using metallic flax and crude process in refined way using blender

condenser, distillation plant and drier and crystallization unit with the

capacity of 300 tonne per year.

The modern techniques of extraction are carried out with the use of

extraction plant, reverse osmosis process and the latest is supercritical

fluid extraction method. This method is very common in developed

countries.

Ill Solvent Extraction

This technique was developed just before the dawn of twentieth century.

Now it has been commercialized in recent years. This technology has

been improved to reduce waste generation and eco-effectiveness of

extraction methodology. Ultrasonic extraction followed by micro-wave

extraction of solid finds extensive use mainly based on organic solvents

extraction.

Super Critical Fluid Extraction is a further advancement making significant

step over the use of conventional solvent extraction technology. It uses

CO2 as extraction media. It is non-hazardous and subject to minimum

waste generation. This technique is used for the extraction of natural

products in food, Pharmaceuticals and chemical industries too.

Advantages of Supercritical CO? extraction technique:

It makes it possible to work at moderate temperature without effecting the

organoleptic qualities and the active ingredients of the extracts obtained.


