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ABSTRACT

Phytochemical screening was conducted on its lgabask, seed, and fruit skin of the Avocado. Theivac
ingredients in the avocado plant part were extracte three solvents- Distilled water, 70% ethanalaacetone.
Qualitative tests were conducted on the supernatattacted from the different plant parts of theofado using
different chemical tests to detect and identify Wheous classes of phyto chemicals present. Theesing revealed
presence of Alkaloids, Flavonoids, Terpenoids, 8&px tannins etc. The phenolics and flavonoidsewerther
studied to analyses them quantitatively. As seethbyphyto chemical tests conducted on the varjarss of the
avocado (Persea Americana), the plant parts of dkecado showed good results for the presence afitanand
hence this study ascertains the use of these matracts as a dye on fabrics. Most extracts alsowsd some
amount of phenolic and flavonoid content, so theyla also play a significant role in enhancing therformance of

textiles as health benefitingeco-friendly finishes.
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INTRODUCTION

Plants and plant parts have been used in texiitee $me in memorial. Before 1850, Natural dyesrirplant, animal and
minerals were the main sources of obtaining cotwuthe various fabrics. Traditional approach ohgsiatural dyes was one
that improved by repeated trial and error methamslacted over many years, with the progress imsejenow empirical
approaches have been created to build an unddrgjaofca relevant lead molecule that can then bbdu studied and thereby

obtain more standardised methods of obtaining cetbcompounds from plant sources.

Phytochemical analysis is an empirical method usedetect and document the various phyto constttuen
present in the planPhytochemicals are chemical compounds producedldytq generally to help them thrive or
thwart competitors, predators, or pathogens. Thmenaomes from the Greek worphytord, meaning plant.
Phenolic compounds are the most abundant secomdaetgbolites in plants and are generally involvediéfence
against ultraviolet radiation or aggression by pg#ns, parasites and predators as well as corgritsuthe plant
colour. There are more than 8000 phenolic strustaeterently known. They are aromatic benzene ricapounds
with one or more hydroxyl group. Flavonoids are ofi¢he important contributing compounds of coleairthe plant
and hence also important for the use as dye. Flaidsnare very effective antioxidants (Yanishlievad¥arova-

2001) other phenolic compounds are Alkaloids, TaenSaponins and Terpenoids.
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In this study the researcher, carried out phytodb@inanalysis on the various plant pants of the dado (Persea

Americana), to determine which part of the plartiést suited to be used as a fabric dye.

Avocado (Persea Americana) is a plant that beaverg large fruit, resembling a huge berry. Avocado,
Butterfruit, or Alligator pear is a native tree bfexico and belongs to the family of flowering planauraceous.
There are several wild speciesRérseain Central America. Varieties being cultivated aychad been developed by
people in the region of modern Mexico and Guatentatausands of years ago. (Seeds found in the caféise
Tehuacan Valley, south of Mexico City, have beetedurined to be nearly 10,000 years old and arel @geproof of

the early use of the avocado fruit by humans.)

The British introduced the Avocado to India from Sanka, in the early part of the $0Century. They
planted it in hill stations of South and centratlim like Tamilnadu, Kerala, Karnataka and Mahanashds it grew
well in Tropical or semi tropical areas experiergcgsome rainfall in summer. Avocado was not a conuiaéifruit
crop until a few years ago, with the advent of Maxi restaurants and juice bars around cities thdyme of the
avocado plant has been in demand.The three varibgéng grown in India are ‘Western India’, ‘Guatdan’ and

‘Mexican’.

MATERIALS AND METHODS

Materials

Bark, Leaf, Seeds and Fruit Skin of Avocad®efsea Americara Ethano] Acetone and Distilled Water. Wagner's
reagent- An aqueous solution of iodine and potassiwlide, Sodium Hydroxide (NaOH) Dilute Hydrochtoacid (HCI),
Ferric chloride(FeG), Gelatine, Lead Acetate (Pb(gEDO), Chloroform and Concentrated Sulphuric aci,38;),
Folin- Ciocalteu reagent, Sodium Carbonate,(I¢g), Gallic acid standard. Aluminium Chloride, Rusitandard, Sodium

Nitrite (NaNGQ,). All chemicals used for the study were of anabftigrade.

Methods

Plant Preparation: The leaves of the Avocado plant were plucked hefbre the shedding season, the leaves were
washed in distilled water, air dried at room tenapemre and then ground into a fine powder. Durinig theriod fruit
bearing trees are also pruned, for better yield,ltark obtained from these cut branches was us#teinesearch. The
Seeds and fruit skin which were collected from asi eateries around the city were scrapped, cleaveeshed and air

dried. Then they were ground into fine powder.

Extraction: this is the first important step to extractthe\eetngredients from the plant parts. 2gms of theugd powders
of each plant part was taken and dissolved in 28 different solvents- Distilled water, 70% atbhand acetone.
These samples were transferred into centrifugestainel incubated for 24 hours at room temperaturéC)2 Then they
were agitated in a shaker for 3 hours at 150 rpavatentigrade. The mixtures were then placed in &rifege machine
for 20 minutes at 4centigrade at 4000 rpm. Supernatant liquid thatisgpd out was filtered from the extract residue
using what man filter paper. To the residue 25mtanof each of the solvents was added once agairthtenshaking,
centrifugal process repeated. This was to ensumplete extraction of the active ingredients frora filant parts. The
Supernatant fluid from the two extractions was mixad stored in refrigerated conditions &tcéntigrade, for further

analysis as suggested by Yun Shenet al, (2008).
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Qualitative Photochemical Screening

Qualitative tests were conducted on the supernatardcted from the different plant parts of theodado using different
chemical tests to detect and identify the variolasses of phenolics present in the extract- egalaléds, Flavonoids,

Terpenoids, Saponins etc,

Tests for Phenol Compounds and TanninsTannin produce colour as well as are anti-microipianature. Tannins are

used in the dyestuff industry as caustics for cétidyes (tannin dyes), and also in the produatitinks (iron gallate ink).

Gelatine Test: 2ml of 1% solution of gelatine containing 10% Na€ladded to 1 ml of the extract, presence of white

precipitate confirms presence of phenolic compounds

Lead Acetate Test:3ml of 10% lead acetate solution was mixed with #xtract. Bulky white precipitate confirms

presence of Phenolic compounds.

Ferric Chloride Test: 1ml of extract was separately stirred with 10 fdlistilled water and then filtered. A drop of 5%

FeCkwas added to the filtrate. Blue-Black or blue-Greelouration or precipitation indicates the pregeotTannins.

Tests for Alkaloids: Alkaloids are significant for the protecting angnsval of plant because they ensure their survival
against micro-organisms (antibacterial and antiflrartivities), the use of alkaloids containingnitaas dyes can be

traced back almost to the beginning of civilization

Wagner's Test: Few drops of Wagner's reagent are added to 1 nthefextract, a reddish brown precipitate confirms

presence of Alkaloid.

Tests for Flavonoids: Flavonoids are water soluble Polyphenolic compsuresponsible for the colour of fruits and

vegetables.

Ammonia Test: a few drops of ammonia NHvere added to 1ml of the extract, yellow colounatshows presence of

Flavonoids.

Sodium Hydroxide Test: Few drops of 20% NaOH solution were added to Ifnthe extract, it turns yellow, then HCl is

added to this mixture and if the mixture turns coless, it depicts the presence of flavonoids.

Tests for Terpenoids: They are a combination of 5 carbon precursoredalioprene and are used for moth proofing,
especially in the art of textile conservation. Tarpids are commercially interesting because of thet as flavours and

fragrances

Salkowski Test: 1 ml of the extract was mixed with 0.5 ml of ckdéorm, 1ml of concentrated J30, was slowly
added to this to form a layer, if a reddish browroaration at the interface is formed, it shows firesence of

Terpenoids.

Tests for Saponins:Saponins are glucosides with foaming charactesisfihe foaming ability is formed by a hydrophobic

(fat part) and a hydrophilic (sugar part). Sapomireshbitter to taste.

Foam Test 1 ml of extract was boiled in 20 ml of distillechter in a water bath and filtered. 10 ml of thigdie was
mixed with 5ml of distilled water and mixed vigody for 15 minutes. Formation of a persistent foafter 5 minutes

shows the presence of Saponins.
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Quantitative Analysis: to Analyse the QuantitativeContent of Phenolics and Flavonoids in the Given Bht Parts.

Total Phenol Content or TPC is determined usingnFGlocalteu assay method (Singleton and Rossi J19&h a little
modification of using Gallic acid as the refereistandard. All the solvents extracted were dilutedgpropriate volumes
and 100ul of Folin Ciocalteu Reagent was addeth@éonmixture. This was then incubated for 3 minutes1t2 ml of 10%
NaCO; solution was added. This mixture was incubatedeumtdrk conditions at room temperature for 60 n@sufhe
absorbance is measured at 765nm using a UV-Vigrgpdotometer. TPC is expressed as a Gallic aaiivatpnt (GAE)

in milligrams per gm of sample.

Total Flavonoid Content or TFC is determined byokidmetric method with minor modification. 1 ml efch
Aliquots from the diluted plant extracts is pipetiato a 15ml polypropylene conical flask sepasattiis is mixed with
2ml double distilled water, 0.15ml of 5% Sodium ii@&(NaNG,). After incubating for 5 minutes 0.15ml of Alumim
Chloride Hexahydrate (AlGI6H,)) is added and the mixture is incubated for anokheinutes, after which 1 ml of 1M
Sodium Hydroxide(NaOH) was added. The mixture wirsesl well to ensure through mixing and kept aside 15
minutes. The absorbance was measured using UVést®photometer. TFC is calculated using Rutithastandard. A

Rutin curve is formed and expressed as ‘mg’ Rugimalent (mg RE) per gram of sample.
RESULTS AND DISCUSSIONS

Qualitative Photochemical screening tests conduatedarious extracts of leaf, bark, and seed amitl $kin of Avocado

plant are recorded in Table 1 and explained thereaf

Phenolics and Tannins:the leaf extracted in Acetone showed the maximuesgnce of tannins and phenolics using
Ferric Chloride (FeG) test. Using gelatin test, the acetone leaf ekshowed the least amount of tannins and phenolics
but the other two extracts showed high presendkeoT annins and phenolics, Lead acetate test htsoesl high presence

of tannins and phenolics in all three solvents.

The bark extracted in all three solvents in theriEechloride test showed marginal presence of ts@End
phenolics. Only in the lead acetate test did the lextract in the three solvents showed a highges of tannins or

phenolics, there was no change in reaction usitagigdor the bark extract.

The seed extract in water as solvents showed npiremence of phenolics and tannins in the ferrioridhé test
and Lead acetate test, no presence with gelatinB#sanol and acetone solvent extracts of the shedied more amounts

of phenolics and tannins in ferric chloride tesll éaad acetate test and no presence using gelatin.

Water extract of the skin showed the least, yetdgamount of tannins and phenolics in all threestestd skin
extracted in ethanol and acetone showed largesepce of tannins and phenolics. Presence of taimmditates that they
could be used as dyes and anti-microbial agergsptésence of Phenolic compounds indicates goddnaiatrobial, anti-

fungal properties.

Alkaloids: As seen there is a more presence of Alkaloidéiénléaf and Fruit skin of the plant as compareth&d in
the bark or seed, extracted using any solvent. éPis of alkaloids indicates good antibacterial amdifungal

activities.

Flavonoids: the leaf extracted with ethanol showed changelour and precipitation with Ammonia test. And algben

tested with HCI and NaOHit showed more presend@webnes.

Impact Factor (JCC): 5.9238 NAAS Rating 3.73



Phytochemicals Analysis of Various Parts of the Avocado Plant (Persea Americana) 55

Bark extracted in water and ethanol showed goodemee of flavonoids when tested with ammonia asdele
amount in the acetone extraction. The bark extdast®wed more presence of flavones in the ethatida when tested

with HCI and NaoH as compared to when extractesdter and acetone.

The seed, in all the three solvents showed margiredence of flavonoids when tested with ammona vaith
HCI and NaoH.

The fruit skin extracted in the three solvents skdvarge presence of flavonoids using the ammarstaand the skin

extracted in water and ethanol showed large presefitavonoids.

Terpenoids: In the leaf extracted in water no presence wasctied of Terpenoids, moderate amount in the etrexiodct

and large amounts in the acetone extract.

The bark too showed no presence of Terpenoids fanextract, but moderate amounts in the etharblaetone

extracts.
Seed also did not show any presence in water égttaolvent, but marginal amounts in ethanol ardoae.

Skin showed maximum amount of presence of Terpsneften extracted in ethanol, little less in acetame the

least amount when extracted in water.
Presence of Terpenoids means the extract coulddmbas a fragrance provider to the textile.
Saponins: The leaf in all three solvents showed high presafSaponins, Bark showed negligible amounts.

Seed showed a large amount when extracted usiag@ttand moderate amounts when extracted usingr \wat
acetone.

Skin too showed maximum Saponins when extractell atihanol and negligible amounts when extractett wit
water and acetone. Many Saponins are known to bmiarobial, to inhibit mould, and to protect planfrom insect

attack. Saponins may be considered a part of pldatsnce systems.

Table 1

hemi Avocado Leaf Avocado Bark Avocado Seed Avocado Fruit Skin
< ! A A Aq Aq
i Results Aqn:ms Ethanol Acetone Aqngom Ethanol | Acetone A Ethanol | Aceton A Ethanol | Acetone
Test Expected AVLL AVL2 AVL3 AVBL AVE2 AVEB3 AVSL AVS2 e AVS3 < Avskl Avsk2 Avsk3
Alkaloids
Wagner's E.edchsh B B i ~ B I . -
Reagent test m“.ﬂ. o o o o
precipitate
Flavonoids
Yellow
colouration
Ammoniatest | and darker ++ +++ ++ + ++ + + + + e+ - ++
with
precipitate
Sodium Changes from
. Yellow to + — + + +— + + + + — . L
Hydroxide test
colourless
Tannins and
Phenolics
Ferric
Chloride test Dark green
Gelatine Test Whl[.e . +++ +++ ++ - - - R _ _ ++ ++ +
precipitate
Lead Acetate | Bulky white L L N o . . N . _ _ . .
test precipitate
Saponins
Foam Test persistent N L N N _ N N o . - o ~
foam
Terpenoids
Reddish
Salkowski test | brown - ++ +++ - + ++ R + + + A .
precipitate
Key*+=Presence of compound, *++=Dark colour, *+++=Dark colour and precipitate, *-*=absence of compound.
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Total Phenolic Content: substance which shows goodPhenolic properties rhigée good anti-bacterial properties.

0.3 o
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Figure 1: Total Phenolic Content.
Below the Table 2 the amount of TPC, estimatedgufiolin Ciocalteu assay (FC) method (Singleton Rodsi
1965) with a little modification of using Gallic idlcas the reference standard (Table 2). Total Aleecantent ranged from
0.491 to 4.790 pg Gallic Acid Equivalent. (GAE).fsamples extracted in Acetone had the highest Gsing second
in leaf extracted in 70% ethyl alcohol. The Skimpées extracted in Acetone and Ethyl Alcohol showes next best
readings, followed by Seed samples in both thelseists. Most extracts showed some amount of phegolitent, so they
could be used as eco-friendly anti-microbial agents

Table 2: Total Phenol Content (TPC) Values in GAENIg / G) of
Various Parts of the Avocado Plant

Sample Solvent Concentration GAE* (mg / g)
Leaf Water 1.460
Leaf 70 % Ethyl alcoho 4.631
Leaf Acetone 4,790
Bark Water 0.491
Bark 70 % Ethyl alcoho 0.645
Bark Acetone 1.499
Seed Water 0.846
Seed 70 % Ethyl alcohal 1.890
Seed Acetone 2.481
F.Skin Water 1.871
F.Skin 70 % Ethyl alcoho 3.579
F.Skin Acetone 3.829

(GAE):Gallic Acid Equivalent.

Total Flavonoid Content: Flavonoids have been reported to exert multiplelogical property including
antimicrobial, cytotoxicity, anti-inflammatory
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Figure 2: Total Flavonoid Content.

Table 4: Total Flavonoid Content (TFC) Values Inre{Mg / G) of
Various Parts of the Avocado Plant

Sample Solvent Concentration RE* (Mg / G)
Leaf Water 1.460
Leaf 70 % Ethyl alcohol 5.971
Leaf Acetone 2.432
Bark Water 0.869
Bark 70 % Ethyl alcohol 1.379
Bark Acetone 1.379
Seed Water 0.961
Seed 70 % Ethyl alcohol 2.068
Seed Acetone 1.253
F.Skin | Water 3.406
F.Skin | 70 % Ethyl alcohol 3.722
F.Skin | Acetone 2.666

RE*:Rutin Equivalent

Below the Table 4 Total Flavonoid content of thévent extracted from the leaf, bark, seed and Siithe
avocado were as shown in table 4, the range ofmgadjot was from 5.971 mg / g RE for leaf extrddte 70 % ethyl
alcohol, followed by 3.722 mg / g RE skin extracted70 % ethyl alcohol. Acetone and ethyl alcohautons used as
extracting solvents showed better results as cosdptr water as a solvent, other than for the &kih samples where

water too gave high readings. TFC values were ritnzme the TPC values.

Substance that have Phenol and Flavonoid contergesn to be good anti-microbial agents as thepmigtcurb

Microbial growth on the fabrics but also add adxfiil healing powers to the fabric.

CONCLUSIONS

Worldwide the need of the hour is to find newer &gendly plant products for textile applications there would
lower adverse reactions and would be sustainaldleAs seen by the phyto chemical tests conductethervarious
parts of the avocado (Persea Americana), the pants of the avocado showed good results for tlesence of
tannins and hence this study ascertains the usieest plant extracts as a dye on fabrics.Most etdralso showed
some amount of phenolic and flavonoid content, ls@ytcould also play a significant role in the penfanceof
fabrics as eco-friendly health finishes.
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