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ABSTRACT

The present study was performed for the development of physico-chemical parameters of Carica papaya Linn.
leaves belonging to family Caricaceae. The study comprises physico-chemical and phytochemical evaluation to
confirm purity and authenticity of Carica papaya leaf based on WHO guidelines. Microscopy of the leaf showed
presence of epidermis, collenchyma, and parenchyma, scellerenchyma, xylem, phloem and pith was found to be
absent. Successive extractive value is found highest in petroleum ether extract 20.44 % (on dry weight basis). Mean
ash values (%) are 16.72 (total), 3.25 (acid insoluble ash), and 6.05 (water soluble ash) and moisture content is
found to be 7.77 % and the phytochemical analysis indicate the presence of carbohydrates, terpenoids, flavonoids,
phenolic compounds in different extracts of C.papaya L. leaf. TLC fingerprinting profile of different extract was also
devel oped which exhibited presence of several medium polar compounds.
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INTRODUCTION

Carica papaya Linn belonging to family Caricaceae is commonlywm as papaya in English, Papita in Hindi and
Erandakarkati in Sanskrit [1, 2, 3]. The plant &ive to tropical America [4] and was introducedindia in 16"
century. The plant is recognised by its weak anghllg unbranched soft stem yielding copious whitex and
crowded by a terminal cluster of large and longksthleaves, is rapidly growing and can grow uf@a2tall [5, 6].
Traditionally leaves have been used for treatméra wide range of ailments, like in treatment oflana [7],
dengue, jaundice [8], immunomodulatory and anthaivity [9].

Young leaves are rich in flavonoids (kaempferol amgricetin) [10], alkaloids (carpaine, pseudocanpai
dehydrocarpaine | and Il) [11], phenolic compoufi@sulic acid, caffeic acid, chlorogenic acid), tbgnogenetic
compounds (benzylglucosinolate) found in leaved.[B&th leaf and fruit of the&C.papaya L. possess carotenoids
namelyp- carotene, lycopene [13], anthraquinones glycofi@% as compared to matured leaves and henceg®ss
medicinal properties like anti-inflammatory [14] goglycaemic [15], antifertility [16], abortifacienf17],
hepatoprotective [18], wound healing [19], receiiyantihypertensive [20] and antitumor [21] aitiés have also
been established. Leaves being an important partsesferal traditional formulations are undertakem fo
standardization for various parameters like mogstiontent, extractive values, ash values, sweilllidgx, etc.

MATERIALSAND METHODS

Plant collection

Young leaves o€arica papaya Linn were collected in the month of July 2012 frdamia Hamdard campus, New
Delhi, authenticated by Dr. H. B. Singh, Scienfistand Head, Deptt. of Raw material and Herbal museu
NISCAIR, Pusa Campus, New Delhi. A voucher specinfidiSCAIR/RHMD/Consult/-2012-13/2158/164) was
deposited in the same department, NISCAIR, New Delh
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The leaves were washed with water, shade driedvielll by drying in oven at 35°C for two days. Thaglwas
then powdered removing the stalk and woody paen tkept in air tight container at room temperatungy from
moisture for further study.

Morphological studies

Papaya fruits were examined to study morphologigad organoleptic characters. Sample for microsowpse
prepared by embedding in formalin, glycerine, wg8:1) for a week. The sections were cut by raZte cut
sections were seen under microscope (Motic of Bieseat 10x, 40x, 100x after staining with Phldrminol and
HCI [22].

Physicochemical standar dization

Extractive values were determined for cold, hot andcessive extraction methods where 4 gm of cqauseler
sieved with 40 mesh size was dissolved in 100 méad¥ent (from non polar to polar). Standard methadre
followed to determine the total ash, acid-insoluddé and water soluble ash values, loss on dryiag,determined
according to WHO guidelines [22].

Deter mination of pH

pH 1% solution

Accurately weighed (1 gm) powder drug was dissolvegiccurately measured 100 ml of distilled wafi#tered and
checked the pH of filtrate with a standard glasstebde.

pH 10% solution
Accurately weighed (10 gm) powder drug was dissblveaccurately measured 100 ml of distilled watitered
and the pH of filtrate was checked with a standgads electrode.

Losson drying

An accurately weighed (2 gm) shade dried leaf povedeC. papaya L. was taken in tarred evaporating disc. The
crude drug was heated at 105°C in an oven till mstamt weight was obtained. Percentage moistureecbmwas
calculated with reference to the shade dried nadtg8].

Deter mination of foaming index

About 1 g of plant material was reduced to a coprseder, weighed accurately and transferred at nadeldoiling
for 30 minutes. Cooled and filtered into 100 mluoktric flask. The detection was poured into 1Garmd adjusted
the volume of liquid in each tube with water to b0 Stoppered the tubes and was shaken them ingihleise
motion for 15 sec; two shakes per second. Alloveedtand for 15 minutes and the height of foam weeasured
[22].

Deter mination of swelling index

Specified quantity of the plant material (3 gm) cemed previously reduced to the required finem@slsaccurately
weighed taken into 25 ml glass stopper measuridigpdsr. 25 ml of water added and the mixture waaksh
thoroughly every 10 minutes for 1 hour. It wasakal to stand for 3 hours at room temperature. Teamvalue of
the individual determinations was calculated relatel gm of the plant material [22].

Deter mination of Resin content

The accurately weighed leaf drug (5 gm) was rapidijuxed with acetone (3x 200 ml) for 6 hours ahe drug
was exhausted for resin content. The excess soWwastremoved by distillation on a water bath. Tésidue so
obtained was suspended in water and transferrgejg@arating funnel repeatedly extracted with sole¢imer (2x 200
ml) to extract all resin. The ether extract wasledmver anhydrous sodium sulphate and excess etimeaved over
water bath. Residue was transferred to a weighakldneand final weight was noted with referenceitaged drug
material.

Fluorescence Analysis

The fruit powder was subjected to fluorescenceyaimlafter being separately treated with water, Na8,SQ,,
HCI, HNG;, chloroform, ferric chloride, ammonia solution apitric acid. Since many herbs fluorescence when
powder is exposed to UV light and this can helghigir identification method. The fluorescence chtaof the
plant powder was studied both in day light and ig¥itl (254 and 366 nm) [24].
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Powder drug reaction with different reagents

The powdered drug was treated separately withréiftereagents and acids like water, NaOES®,;, HCI, HNG;,
chloroform, ferric chloride, ammonia solution andrjz acid, the colour shown by that treatment wated as such
and under the microscope [25].

Phytochemical screening

The phytochemical evaluation of drug was carriedasuper the method described. Previously drieddeoed fruits
(5 gm) were extracted in a Soxhlet apparatus wétigleum ether, ethyl acetate, chloroform, acetomethanol,
hydroalcoholic and water successively. The extragse evaporated to dryness under vacuum. Thesacextere
used for the analysis of different phyto-constitgeviz. alkaloids, carbohydrates, phenolics, fladide, proteins,
amino acids, saponins, mucilage and resins andkligic [23].

TLC/HPTLC fingerprinting

TLC finger printing profile was done for petrolewsther, ethyl acetate, chloroform, acetone and altwlextracts
to find out the nature of compounds present. Tieesbd system used wasHexane: Acetone (8.5:1.5), 10mg/ml of
leaf sample of different extracts was procured fiooh extraction method and stock solution of 100mlgf B-
carotene (Sigma Aldrich, New Delhi) using chlorafoias a solvent was prepared. Test solution andiatdn
solution was applied on a precoated silica gel 80 H.C plate and run in the previously saturated sof\system.
After development the plates are visualized afpeagng with Anisaldehyde in Conc,BO, followed by heating at
105°C for 5 min [26].

RESULTSAND DISCUSSION

M acroscopic characters

Physical examination of the untreated sampl€arfica papaya L. leaves was carried out under diffused sunlight
and artificial source similar to day light. Morpbgical examination revealed that the leaves of yagae usually
larger and arranged spirally having long stem @L{8. and their blades are split into 7-11 maindskare usually
veins are deeply palmated and serration are shallb stem have a green to dark green colour viddlees are
green with yellow ribs and veins. The petiole depsllast in leaf is solid and cylindrical but helloAccording to
pinnate or palmate type of veination the incisimurfd to be palmatipartite shown in Fig la and Hy 1
Organoleptic property of leaf powder is green tokdgreen in colour, with smooth surface. The drogvger is
irritating with characteristic odour and bittertaste.

VENTRAL VIEW

DORSAL VIEW

(fig.1a) (fig.1b)

Fig 1: Macroscopic characters of Carica papaya L. leaf

Microscopy of leaf

Transverse section of the leaf shows a well defimpder and lower epidermis surrounded by well defis-7

layers of collenchyma and scellerenchyma. The epideis composed of very large round cells with wand

refractive walls. The inner walls of the cells ateongly but unevenly thickened. The endodermisoisiposed of
parenchymatous cells with moderately thickened svalhd are found usually attached to the portionghef
parenchyma the cells of which are small, thin whled polygonal. The pith is found to be absenhasstalk is
hollow from inside. A middle portion is covered Wwixylem and phloem surrounded by parenchymatouishalin

turn surrounded by scellerenchyma cells (Fig. 2,22, 2d, 2e). The observed characteristics olghees were
found to be in complete agreement with previoudifig.
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Fig 2: Transver se section of Papaya leaves

(abbreviations: up epi: upper epidermis; pt abgh @gbsent; vasc bdl: vascular bundle; low epi:dowpidermis;
paren: parenchyma; scel: sclerenchyma; endo: emdust xyl: xylem; phl: phloem; coll: collenchyma)

Extractive value
The extractive values were studied on dried leaidmr as per the procedure described above. AlVdhges were

taken in triplicate (Table 1 & Fig 3).
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Table 1: Extractive values of Carica papaya Linn. L eaf

Extractive values PE EA CHL; | ACT | Alc Hyd-Alc | Ags

Cold maceration 16.88 | 14.97| 12.67 | 12.26| 15.66 | 13.43 10.58
Hot extractive 25.36| 10.08| 25.07 | 17.28 | 20.46 | 50.15 25.51
Successive extractive | 20.44 | 05.00] 10.92 | 15.85| 10.75| 20.04 19.18

60 -

40 -
B Cold maceration
30 -

20 -

10 A .

0 A T .
PE EA

Fig 3: graphical representation of different extractive values of Carica papayalL . leaves

M Hot extractive value

Successive extractive value

d ] dl

AQs

CHL3 ACT Alc Hyd-Alc

Ash values

The total ash value, acid insoluble ash value aamsoluble ash value weficund to be 17.23 %, 3.25 % and 6.05
% w/w respectively. Ash value is useful in deterimgn authenticity and purity of drug and these valuge
important quantitative standards.

Fluor escence analysis
The powder of the fruit of. papaya L. (mesh size 40) was examined under day lightldvidight (Table 2).

Table 2: Fluorescence analysis of leaf powder

S.no | Chemical treatment | day light UV 254nm | UV 366nm

1 Distilled water Green Dark greer Brown

2 NaOH (1N) Light green Dark greer Green

3 Conc HSO Brownish green| Dark brown Green

4 Conc HCI Green Black Dark greer

5 Conc HNQ Brown Black Dark green

6 Ferric chloride (5%) | Yellowish greepn  Black Lidgimown

7 Petroleum ether Dark green Green Dark green
8 Picric acid Light green Green Dark greep
9 KOH (1%) Light green Black Light brow

Table 3: Treatment of leaf powder with different reagent

Scholar Research Library

S.no | Treatment with reagent | Colour analysis | Sno | Treatment with reagent | Colour analysis
1 lodine Brown 6 Conc HNQ Reddish brown
2 Ethanol Green 7 Conc HSO, Brown
3 Ferric chloride (5%) Light brown 8 Conc HCI Green
4 KOH (1%) Green 9 Petroleum ether Green
5 NaOH (1N) Green 10 Picric acid Green
Table 4: Phytochemical screening of leaf using different extracts

SNO | TESTS PE | EA | CHCI; | ACE | MeOH | HA | AQS

1 Alkaloids _ + + ++ _ ++ |+t

2 Carbohydrates | _ + _ _ _ + +

3 Saponins _ + _ + + + ++

4 Glycosides + + _ + + + _

5 Proteins _ + _ + + _ _

6 Steroids + + + + + + _

7 Phenolics + + ++ ++ +++ ++ +

8 Flavonoids _ + _ +++ ++ + _

9 Terpenoids ++ + _ ++ + + _

10 Tannins + _ _ _ + + +

(Note: +++: strongly present; ++: present; +: poorly present; - : absent)
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Foaming index
The heighbf the foam in every test tube was found to betless 1 cm, so the foaming index was less than

Swelling index
The swelling index was found to be less than

Losson drying
The mean loss on drying was found to be %.

Resin content
The mearresinous matter was found to be 1( %.

pH values
The mean pH value of 1 % solution and 10 % solutias found to be 6.78 and 5.60, respecti

TLC/HPTLC fingerprinting

The weighed quantity of fruit was extracted in &l8et apparatus for 6 using twice the amount of solvent (|
ether, ethyl acetate, chloroform, acetone and methat a controlled temperature. The extract wiasaved in the
respective solvent (thg/ml). The spots were applied with the help ofdrrat syringe using Linom applicator and
developed in optimized solvent systein-hexane: acetone :: 8.5:1.5). Develop@dte was erivatized with
anisaldehydesulphuric acid reagent, dried at 105 °C for 5 neswincobserved in dy light and UV (Fig 4 & Tabl
5a, 5b).

Before Day light

derivatizatiol

Fig 4: HPTLC plates before and after derivatization in day light, 366 nm, 245 nm.

Table5 (a): TLC fingerprinting profile of Carica papaya leaf extracts before derivatization

S.no | Extract No of spots | rf values

1 PL (pet ether leaf) 0.16, 0.24, 0.30, 0.36, 0.71

2 EL (Ethyl acetate leaf) 0.12, 0.160.24, 0.30, 0.36, 0.45, 0.64, O
3

4

5

CL (chloroform leaf) 0.10, 0.16, 0.24, 0.30, 0.36, 0.71
AL (acetone leaf) 0.16, 0.23, 0.31, 0.36, 0.44
ML (methanol leaf) -

[=1F N[ ]fec] [é)]

Table5 (b): TLC fingerprinting profile after derivatization in day light, 254 nm and 366 nm

S.no | Extract (No of spots) R values in day | (No of spots) R value at 254 | (No of spots) Rsvalue at 366 nm
light nm

1 PL (pet ether leaf) | (6)0.16, 0.24, 0.30, 0.36, 0. (4) 0.24,0.36, 0.44, 0.72 (6)16, 0.24, 0.30, 0.36, 0.48, 0

2 EL (Ethyl acetate | (8) 0.12, 0.16, 0.24, 0.30, 0.2 | (8) 0.12, 0.24, 0.30, 0.36, 0.45,(8) 0.16, 0.24, 0.30, 0.35, 0.49, 0.
leaf) 0.45,0.64, 0.7 0.49, 0.64,0.72 0.64,0.7.

3 CL (chloroform (6) 0.10,0.16, 0.24, 0.30, 0.3 | (8) 0.12, 0.16, 0.23, 0.30, 0.36,(10) 0.10, 0.16, 0.23, 0.29, 0.36, 0.
leaf) 0.71 0.44,0.64,0.72 0.49, 0.62, 0.64, 0.

4 AL (acetone leaf) (5)0.16, 0.23, 0.31, 0.36, 0. (7) 0.16, 0.23, 0.31, 0.44, 0.5,(8) 0.16, 0.3, 0.30, 0.36, 0.45, 0.49,

0.63, 0.71 0.63, 0.7.

5 ML (methanol (4)0.30, 0.36,0.44, 0. (1)0.35 (3)0.10, 0.16, 0.2

|eaf)
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DISCUSSION

Carica papaya Linn was evaluated for physico-chemical and physmgical analysis by using different organic
solvents to determine the type and amount of selwanstituents present in given amount of medicpiaht
material. Phytochemical analysis was performed ifierdnt leaf extracts confirmed the presence d&kaklids,
glycosides, saponins, tannins, flavonoids, phenghioteins, amino acids etc. TLC fingerprinting ges in
conformation of presence of different constituespehding on the polarity of the constituents whach exhibited
as number of resolved bands.

CONCLUSION

This research report will envisage the existingwedge regardingCarica papaya L. leaves to develop quality
control of various herbal formulation containinga¥es as main ingredients. This information can beful in
distinguishing and determining type of compoundsspnt in papaya leaf as well as set the standardfutiure
researches.

Acknowledgement
The authors are grateful to the Department of Pheognosy and Phytochemistry, Faculty of Pharmaamia
Hamdard, New Delhi for providing valuable support.

REFERENCES

[1] Anonymous,Ayurvedic Pharmacopoeia of India, Part 1; Vol 1V, Government of India, Ministry éfealth and
Family Welfare, Department of Ayurveda, Yoga & Nafpathy, Unani, Siddha and Homeopathy (AYUSH), New
Delhi.

[2] R.D. ChaudhariHerbal Drug Industry. Eastern publishers New Delhi996, Page 45-78.

[3] WC Evans, Trease and Evans Pharmacognosy., WB 8@, heéndon]1997, 14th Edn

[4] P. Milind, Gurditta,Int Res J Pharm., 2011, 2(7), 6-12.

[5] A.K. Banerjee, |. Banerjed,Econ Tax Bot., 1986, 8, 271-290.

[6] B.V. Owoyele, O.M. Adebukola, A.A. Funmilayo, A.Soladoye]nflammopharmacol., 2008, 16, 168-173.

[7]1 R.N. Bennett, G. Kiddle, R.M. wallsgrovehytochem., 1997, 45,1, 59-66.

[8] N. Ahmad, M. Fazal, M. Ayaz, B.H. Abbasi, |. Mohamd) H. FazalAsian Pac J Trop BioMed., 2011, 1, 330-
333.

[9] F. Ishikawa, S. MiyazakRak J Biol Sci., 2005, 8, 940-948.

[10]K.U. Miean, S. Mohamed) Agric food Chem., 2001, 49, 3106-3112

[11]V.U. Khuzhaev, S.F. Aripova&hem Nat Comp., 2000, 36, 416.

[12]E.S. Olafsdottir, L.B. Jorgensen, J.W. Jaroszevidkitochem., 2002, 60, 269-273

[13]Y. Baqi K. Atzler, M. Kose, M. Glanzel, C.E. Muller Med Chem., 2009, 52, 3784-3793.

[14]A. Herzog, U. Siler, V. Spitzer, N. Seifert, A. DeavasFASEB Journal., 2005, 19, 272-274.

[15]A.A. Adeneyea, J.A. Olangunjjol and Med., 2009, 1(1), 1-10.

[16]N.K. Lohiya, B. Manivannan, P.K. Mishra, N. Path&k,Sriram, S.S. Bhande, S. Panneerd&sisn J Androl
.,2002, Mar, 4,1, 17-26.

[17]R.D. Pokharkar, R.K. Saraswat, S. KotkhHerb Med Toxicol., 2010, 4,2, 71-75.

[18]J.A. Olangunju, A.A. Adeneye, B.S. Faghohunka).eBiol Med., 2009, 1,1, 11-19.

[19]A.A. Mahmood, K. Sidik, I. Salmalint J Mol Med Adv Sci., 2005, 1,4, 398-401.

[20]N. Koffi, T.M. Solange, A.A. Emma, Z.G. Nodturopean J Sci Res., 2009, 35,1, 85-98.

[21]N. Otsuki, N.H. Dang, E. Kumagai, A. Kondo, S. laa€. Morimoto,J Ethnopharmacol ., 2010, 127, 760-767.
[22] Anonymous Quality control methods for medicinal plant materials, World Health OrganizatiorGeneval998.
[23]C.K. Kokate, A.P. Purohit, S.B. Gokhale. Pharmacagn Nirali Prakashan, Pur@2)08, 42 Edn, pp. A.1-A.2
[24]J.A. Chase, R.J. Praft American Pharmaceut Assoc., 1949, 38, 324-331.

[25]V. Sama, M.M. Swamy, S. Vijayalakshme, Y.S.R. RedglySuresh, A reportndian Drugs, 1994, 3,4, 421-
429.

[26]E. Stahl. Thin Layer Chromatography: A Laboratorgnidbook. Springer (India) Private Limited, New Delh
110001.2005 pp. 52-105.

376
Scholar Research Library



