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                                            ABSTRACT 

There are quite a few herbs, vegetables, fruits, and spices that can be used as hair dye. 

Many of these herbs and spices have been acclaimed to have healing properties. In this 

research, Lawsonia inermis (henna) and Beta vulgaris (Beet root) were used to change 

the color of a white synthetic hair material to red, Camellia sinesis (Black tea) and 

Coffee Arabia L.(Coffee) changed the color of the material to brown, and Citrus lemon 

(Lemon) and Helianthus annuus (Sunflower) changed the white material to blonde. 

There were three sets, A, B and C. In set A, 100g of Lawsonia inermis ,  was thoroughly 

mixed  with 150ml of water and allowed to stay for 30minutes.It was applied on the 

synthetic hair material and allowed to stay for5hrs before washing with water.60mls of 

Beta vulgaris was mixed with 30mls of coconut oil and was applied on the material and 

was allowed to set for 2hrs and was washed. In set B, 5bags of Camellia sinesis was 

soaked in 200ml of hot water and was allowed to cool and the extract was applied on 

the material and was left for 5hrs.50g of dark roasted coffee Arabica L. was brew in 

150ml of water for 2hrs.It was mixed with 50g of hair conditioner and was applied on 

the material. In set C, 300g of Citrus lemon peels was boiled with 500ml of water for 30 

minutes and was allowed to simmer. It was strained and the white hair material which 

was earlier mordanted with was alum soaked in the stock for an hour.200g of 

Helianthus annuus petals was boiled in 300ml of water in a pot and 50ml of  palm wine 

was added. This paper recommends that more work should be done on local hair 

dyeing to ascertain its safety. 

mailto:arimangba@yahoo.com
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1.0       Introduction 

A dye is a colored substance that has an affinity to the substrate to which it is being 

applied. Plants have been used for natural dyeing since before recorded history. The 

staining properties of plants were noted by humans and have been used to obtain and 

retain these Colors from plants throughout history. Native plants and their resultant 

dyes have been used to improve economic activities and beauty of people's lives 

through decoration of animal skins, fabrics, crafts, hair, and even their bodies ( Bryan 

and Young, 2002). 

Hair dye is one of the oldest known beauty preparations, and was used by ancient 

cultures in many parts of the world. Records of ancient Egyptians, Greeks, Hebrews, 

Persians, Chinese, and early Hindu peoples all mentioned the use of hair colorings 

(Flint, 2008). 

 Hydrogen peroxide was the first modern chemical hair colorant (hair lightener), after it 

was exhibited at the Paris Exposition in 1867. Advances in chemistry led to the 

production of more hair dyes in the late nineteenth century. The first synthetic organic 

hair dye developed was pyrogallol, a substance that occurs naturally in walnut shells. 

Beginning in 1845, it was often used in combination with henna to dye hair brown. So-

called amino dyes were developed and marketed in Europe in the 1880s. The earliest 

was p-phenylenediamine, patented in Germany by E. Erdmann in 1888 as a dye for fur, 

hair, and feathers (Gillow and Sentance, 1999). 

A French hairdresser, Gaston Boudou, first marketed a standardized range of hair dyes 

in 1910. Further advances in hair dye chemistry were made by the makers of Clairol. 

Clairol produced the first one-step hair dye in 1950. This eliminated the time-

consuming preliminary shampoo and pre-lightening  protocol. The one step dye was 

easy-to-use product, so the percentage of women in the United States who dyed their 

hair grew from approximately 8% to almost 50% by 1973 (Chancey, 2005). 

 

https://en.wikipedia.org/wiki/Color
https://en.wikipedia.org/wiki/Chemical_affinity
https://en.wiktionary.org/wiki/substrate
http://www.madehow.com/knowledge/Hydrogen_peroxide.html
http://www.madehow.com/knowledge/Amine.html
http://www.madehow.com/knowledge/Clairol.html
http://www.madehow.com/knowledge/Shampoo.html
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1.1 Statement of the Problem 

Not only does conventional hair dye destroy your hair by turning it into Swiss cheese, 

but the use of conventional hair dye has been linked to cancer, allergic reactions, and 

respiratory disorders. They can contain hazardous chemicals such as resorcinol, 

ammonia or peroxide, and paraphenyldiamine (PPD). PPD is widely known to damage 

the DNA of human cells and often causes allergic reactions in even mildly sensitive 

individuals. Studies have shown that those who use conventional hair dyes are at 

anincreased risk of developing Hodgkin’s lymphoma, multiple myeloma, and leukemia 

(Cardon, 2016).  

1.2 Significance of the Study 

Most of the herbs used in this research work are commonly used by our local people 

but they have not been properly harnessed, and identifying new opportunities for the 

use of these plants is more than necessary as a new source of hair dye which may be 

cheaper since they are readily available. They may also be safer since they are organic 

in nature. 

1.3  Characteristic of dyes 

A dye must get completely or at least partially soluble in which it is being put to. Just 

like other chemicals, certain kinds of dyes are toxic, carcinogenic or mutagenic and 

pose as a hazard to health (Chancey, 2005). 

1.4  What makes a dye colored 

 

A dye is colored due the presence of a substance called chromophore. The aromatic 

compounds have aryl rings (ArX, where Ar = phenyl, substituted phenyl or a group 

derived from other system such as naphthalene, X = halogen atom such as Br, Cl, I, F ) 
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with delocalized electron system which are said to be responsible for absorption of 

electromagnetic radiation that has varying wavelengths based on the energy of the 

electron clouds. Chromophores do not make dye colored, rather it makes dyes in their 

proficient to absorb radiation. It acts by making energy changes in the delocalized 

electron cloud of the dye. This alteration invariably results in the compound absorption 

within the visible range of colors and human eyes detects this colors and responds to 

the colors (Gillow and Sentance, 1999). 

Chromophore is responsible for n→π⃰, π⃰ →π⃰ absorption mainly in the near U.V and 

visible regions. The five organic compounds that can flourence are; 

(i). Ethylene   C=C (ii). Acetone   -C=O, (iii). Azomethane  -N=N -  

(iv). Nitrosobutane -N= O, (v) Benzene  

2.0 LITERATURE REVIEW 

2.1 Dye 

A dye is a colored  an aqueous solution, and may require a mordant to improve the 

fastness of the dye on the fiber (Cannon, 2002).  

Both dyes and pigments are colored, because they absorb only some wavelengths of 

visible light. Dyes are usually soluble in water whereas pigments are insoluble. Some 

dyes can be rendered insoluble with the addition of salt to produce a lake pigment.  

The majority of natural dyes are derived from plant sources: roots, berries, bark, leaves, 

and wood, fungi, and lichens. Most dyes are synthetic, i.e., are man-made from 

petrochemicals. Other than pigmentation, they have a range of applications including 

organic dye lasers, optical media (CD-R) and camera sensors (color filter array).  

Dyes are produced by plant pigments. Some plants, such as indigo and madder (which 

are perhaps the two most famous dye plants), contain far greater amounts of pigment 

https://en.wikipedia.org/wiki/Color
https://en.wikipedia.org/wiki/Aqueous_solution
https://en.wikipedia.org/wiki/Mordant
https://en.wikipedia.org/wiki/Light
https://en.wikipedia.org/wiki/Pigment
https://en.wikipedia.org/wiki/Precipitation_(chemistry)
https://en.wikipedia.org/wiki/Salt_(chemistry)
https://en.wikipedia.org/wiki/Lake_pigment
https://en.wikipedia.org/wiki/Root
https://en.wikipedia.org/wiki/Berry
https://en.wikipedia.org/wiki/Bark_(botany)
https://en.wikipedia.org/wiki/Leaf
https://en.wikipedia.org/wiki/Wood
https://en.wikipedia.org/wiki/Fungi
https://en.wikipedia.org/wiki/Lichen
https://en.wikipedia.org/wiki/Organic_dye_laser
https://en.wikipedia.org/wiki/CD-R#ORGANIC_DYE
https://en.wikipedia.org/wiki/Camera_sensors
https://en.wikipedia.org/wiki/Color_filter_array


LAJAST: Journal of Engineering, Science and Technology  

ISSN: 2545 - 5583 (online) Vol. 4 No.3, October, 2020.  

www.asuplafia.org.ng/journal 
 

22 | P a g e  
 

than others. The amount of pigment in each of plant is dependent not only on the 

genetics of each plant, but also the stage of development, and growing conditions 

(Hofenk, 2004). 

2.2 Native North American Plants Used for Dyes 

European settlers in North America learned from Native Americans to use native plants 

to produce various colored dyes some of the plants used most commonly by Native 

Americans for dyes are as follows; Mountain Alder, Red Alder, Rubber Rabbitbrush, 

Smooth Sumac, Canaigre dock, Eastern cottonwood, Black walnut and Skunkbrush 

sumac (Kerridge, 1988). 

2.3 Quality Assessment of Local Dyeing Process 

(b) Fastness Test. This is the resistance of material to change any of its color 

characteristics or extent of transfer of its colorents to adjacent white material in 

touch. The color fastness is usually rated using grayscale either by loss of depth 

of color in original sample or by staining adjacent white material (Cardon, 

2007). The test was carried out as follows; 

i. Wash Fastness-Dyed hair was washed with cold water for 5 minutes and 

excess water removed and air dried at room temperature .Fastness was 

observed. 

ii. Light Fastness-Dyed hair was washed with distilled water for 5minutes, excess 

water removed and it was dried in direct sunlight for 2hrs. 

In further treatment, the dyed sample was taken and washed in soap solution at 

1:50 liquid to material ratio for another 5minutes. Excess water removed and 

washed with cold water and dried in direct sunlight for 2hrs. 
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3.0  Materials and Methods: 

3.1.  Plant sources: 

i.        Lawsonia inermis ii. Beta vulgaris  iii.Camellia sinesis iv.Coffee Arabica L. 

v.Citrus lemon vi.Helianthus annuus 

 

 3.2  Apparatus/Reagents 

 i. Water ii. Stirrer iii. Conical flasks iv. Beakers v.  Blender vi. 

 Coconut oil vii. Synthetic hair viii. Morta and pistle viii.  Hand gloves 

vii. Shower cap viii. Alum ix. Stainless steel pot x.        Hair conditioner  

 

3.3  Method 
 

3.3.1.    Collection and Processing of Samples 

The raw materials i,e Lawsonia inermis, Beta vulgaris, Camellia sinesis, Coffee 

Arabica L. and Citrus lemon were bought from Modern Market Lafia, and  Helianthus 

annuus  was collected from Dr. Partrick Okolo’s garden, Naspoly lafia, Nasarawa State, 

Nigeria. 
 

The extraction of the samples was done by local methods, the leaves of  Lawsonia 

inermis  were dried at room temperature, powdered using morta and pistle and was kept 

in sealed container.The  Beta vulgaris juice was extracted using a blender. The 

Camellia sinesis and Coffee Arabica L.were soaked in hot water in two different cups to 

obtain the extract. The Citrus lemon and Helianthus annuus  extract were obtained by 

boiling them in hot water. 

 

3.3.2 (SET A) Formulation for Red Color Hair  

100g of Lawsonia inermis was thoroughly mixed with 150ml of water and allowed to 

stay for 30minutes.It was applied on the synthetic hair material and allowed to stay for 

5hrs before washing with water. 60ml of Beta vulgaris was mixed with 30mls of 

coconut oil and was apllied on the material and was allowed to set for 2hrs and was 

washed.  
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3.3.3 (SET B) Formulation for Brown Color Hair  

In set B, 5bags of Camellia sinesis was soaked in 200ml of hot water and was allowed 

to cool and the extract was applied on the material and was left for 5hrs.50g of dark 

roasted coffee Arabica L. was brew in 150ml of water for 2hrs.It was mixed with 50g of 

hair conditioner and was applied on the material. 

3.3.4 (SET C) Formulation for Blonde Color Hair  

For this colour, 300g of Citrus lemon peels was boiled with 500ml of water for 30 

minutes and was allowed to simmer. It was strained and the white hair material which 

was earlier mordanted with alum was soaked in the stock for 2 hrs. 200g of Helianthus 

annuus petals was boiled in 300ml of water in a pot and 50ml of palm wine was added 

and the material was soaked in it for 1hr. 

4.0 RESULTS AND DISCUSSIONS 

4.1 Results 

Table1.  Results of Analysis for the Formulations of Various Hair Dye  

S/NO                   Colour source             Sample       Duration (Hrs)        Colour 

Set A                  Lawsonia inermis           WA             5                                Red 

                           Beta vulgaris                      √               2 

 Set B                 Camellia sinesis              WA            5                              Brown 

                          Coffee arabica L                √                2 

  Set C               Citrus lemon                    WA             2                                  Blonde 

                           Helianthus annuus           √                1 

           Where WA= White Hair Material 
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4.2 Discussion  

Historically, Lawsonia inermis    ( henna) has been used for severe diarrhea caused by a 

parasite (amoebic dysentery), cancer, enlarged spleen, headache, jaundice, and skin 

conditions. These days, people take henna for stomach and intestinal ulcers. 

Henna is sometimes applied directly to the affected area for dandruff, eczema, scabies, 

fungal infections, and wounds. 

In manufacturing, henna is used in cosmetics, hair dyes, and hair care products; and as a 

dye for nails, hands, and clothing. People also use henna on the skin as temporary 

“tattoos” (Cannon and Cannon, 2002)
 

Henna contains substances that might help fight certain infections. There is also some 

information that henna might decrease the growth of tumors, prevent or reduce spasms, 

decrease inflammation, and relieve pain. 

From table 1 above the result of local dye formulation was tabulated. From the table, set A 

gave a red color hair after combining the formulation of Lawsonia inermis and Beta 

vulgaris, set B gave a brown color when treated with Camellia sinesis and Coffee 

Arabica L. while set C gave a blonde color after boiling in Citrus lemon peels  and 

Helianthus annuus petals. Here it can be noted that the color of the dyed material will 

continue to improve if the dyeing process is repeated twice or more. This method of 

dyeing is in comparison to natural hair dyes. 

 

Synthetic hair dyes are reported to cause skin and other skin related diseases. The 

manufacturing process is hazardous to health of the people involved in the process and 

its applications leads to environmental pollution and also causes potential side effects to 

the consumers of the product. The fear of side effects from the synthetic dyes has 

limited its use by health (Cardon, 2007). 

 

 

 

 

https://www.webmd.com/digestive-disorders/digestive-diseases-diarrhea
https://www.webmd.com/skin-problems-and-treatments/ss/slideshow-pictures-of-parasites
https://www.webmd.com/cancer/
https://www.webmd.com/digestive-disorders/enlarged-spleen-causes-symptoms-and-treatments
https://www.webmd.com/migraines-headaches/default.htm
https://www.webmd.com/skin-problems-and-treatments/picture-of-the-skin
https://www.webmd.com/digestive-disorders/picture-of-the-stomach
https://www.webmd.com/skin-problems-and-treatments/dandruff-13/understanding-dandruff-basics
https://www.webmd.com/skin-problems-and-treatments/eczema/
https://www.webmd.com/skin-problems-and-treatments/tc/scabies-topic-overview
https://www.webmd.com/beauty/makeup/rm-quiz-makeup
https://www.webmd.com/skin-problems-and-treatments/picture-of-the-hair
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5.0  CONCLUSION AND RECOMMENDATIONS 

5.1    Conclusion 

The majority of natural dyes are derived from plant sources: roots, berries, bark, leaves, 

and wood, fungi, and lichens. Most dyes are synthetic, i.e., are man-made from 

petrochemicals. Other than pigmentation, they have a range of applications including 

organic dye lasers, optical media (CD-R) and camera sensors (color filter array).  

Dyes are produced by plant pigments. Some plants, such as indigo and madder (which 

are perhaps the two most famous dye plants), contain far greater amounts of pigment 

than others. The amount of pigment in each of plant is dependent not only on the 

genetics of each plant, but also the stage of development, and growing conditions 

(Hofenk , 2004). 

From the formulations of natural hair dyes, the researcher was able to formulate dyes in 

three sets where set A gave red color hair, set B gave brown color while set C gave a 

blonde color hair. 

5.2  Recommendations  

The following modalities are hereby recommended  

I. The local people should be enlighten on ho to utilize henna and other plants 

used in this research for dyeing their hair and other materials. 

II.  The local people should be encouraged to put more interest on the use of 

natural dyeing because it is safe and easily accessible. 

III. Government should create an awareness campaign programme on effectiveness 

and use of local dyes. 

IV. More research work should be carry out by other researchers to explore more 

sources of local dyes and their safety. 

 

https://en.wikipedia.org/wiki/Root
https://en.wikipedia.org/wiki/Berry
https://en.wikipedia.org/wiki/Bark_(botany)
https://en.wikipedia.org/wiki/Leaf
https://en.wikipedia.org/wiki/Wood
https://en.wikipedia.org/wiki/Fungi
https://en.wikipedia.org/wiki/Lichen
https://en.wikipedia.org/wiki/Organic_dye_laser
https://en.wikipedia.org/wiki/CD-R#ORGANIC_DYE
https://en.wikipedia.org/wiki/Camera_sensors
https://en.wikipedia.org/wiki/Color_filter_array
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