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Abstract: Pharmacognosy is the simple and reliable tool by which complete information of the curd drug can be
obtained. In this context, authentication and quality assurance of medicinal plants, pharmacognostic,
physicochemical, fluorescence analysis, extractive value and organoliptic characters were determined. Studies of
three different spp. of Opuntia were carried out. The macroscopic evaluation revealed characters that are of
diagnostic value and useful in authentication of the plant. The Physicochemical analysis reveals values for moisture
content, organic solvent extractive, water extractive and total ash. Information obtained from these studies can be
used as markers in the identification and standardization of these plants as an herbal remedy.
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1. INTRODUCTION

Plants are used as medicine to maintain human health from ages [1]. Plants are also major natural sources of medicinal
compounds in current pharmacopoeias [2]. Indian Materia Medica includes about 2000 drugs of natural origin and most of
them are derived from different traditional systems and folklore practices [3]. However, there are large numbers of plants
which have not been mentioned in these reports, in spite of their usage in the traditional and folk medicinal systems.
However a key obstacle, which has hindered the promotion in use of alternative medicines in the developed countries, is
no evidence of documentation and absence of stringent quality control measures. There is a need for the record of all the
research work carried out on traditional medicines in the form of documentation. With this drawback, it becomes
extremely important to make surety about the standardization of the plant and parts of plant to be used as a medicine. For
the process of standardization, we can use different techniques and methodology to achieve our goal in the stepwise
manner e.g. pharmacognostic and phytochemical studies. These steps and processes are helpful in identification and
standardization of the plant material. Correct characterization and quality assurance of starting material is an essential step
to ensure reproducible quality of herbal medicine which will help us to justify its safety and efficacy [4-7]. For this
purpose we have done pharmacognostic studies of three different spp. of Opuntia. Opuntia belongs the family Cactaceae
is a xerophyte represented with about 200 — 300 species worldwide mainly grown in arid and semi-arid zones. Due to
their remarkable genetic variability, the plant shows a high ecological adaptivity and therefore, encountered in places of
virtually all climatic conditions North, Central and South America, the Mediterranean, North, Central and South Africa,
the Middle East, Australia, and India [8,9]. Traditionally, cactus plants serve as the sources of fruits and vegetables,
medicine and cosmetics, forage, building material and natural colors. However, their uses are still mainly restricted to the
countries of origin [10-14]. Opuntia fruits also known as cactus pears or prickly pears are regionally consumed in the
form of fruit and juice and also exported to the European market [15,16]. Recent investigations anticipate the use of fruit
juice as the functional ingredient for the soft drink market and betalainic coloring foodstuff [17,18]. The reports also
reveals the presence of natural cactus molecules have a high potential interest in human health and medicine
[19,20].Hence there is no reports on this plant with regards to pharmacognosy, so present study were carried out.
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2. MATERIALS AND METHODS
Collection and identification of plant material

All the three different spp. namely Opuntia Cochenillifera, Opuntia Ficus indica and Opuntia Elatior were collected
from Hyderabad Karnataka Region. The Plant species were identified with the help of the Digital flora of Karnataka,
Flora of Presidency of Madras, Flora of Gulbarga district and the Flora of Karnataka [21-23].

Physical evaluation

The ash value, extractive value, loss and drying value were performed according to the methods prescribed in Indian
pharmacopeia (24) and WHO (25) guidelines of quality control methods for medicinal plants materials. Fluorescence
analysis was carried out according to the methods of Chass and Pratt (26) and Kokoski (27).

3. RESULTS
Organoleptic studies
Opuntia Cohenillifera

The physical evaluation of drugs is an important parameter in detecting adulteration or important handling of drug.
The following Soxhlet extracts i.e. petroleum ether, chloroform, ethyl acetate, methanol and aqueous extracts of O.
cohenillifera yields were determined for both parts, cladode as well as fruit and their differential values are recorded in the
table I.

The weight of cladode extracts are 4.5 (pet. ether), 1.8 (chloroform), 2.2 (ethyl acetate), 5.9 (methanol) and 4.2 (water)
grams respectively. And the weight of fruit extracts are 2.2 (pet. ether), 0.8 (chloroform), 3.2 (ethyl acetate), 6.2
(methanol) and 5.6 (water) grams respectively. It is evident from these results, that the methanol solvent has higher
extractive values in case of both cladode and fruits as compared to other extracts.

The crude extracts of cladode and fruit of O. cohenillifera have shown a wide range of colour. In case of cladode, the
petroleum ether, chloroform, ethyl acetate, methanol and aqueous extracts shows dark green, dark green, coffee, chocolate
and green colours respectively. However in case of fruit part, the petroleum ether, chloroform, ethyl acetate, methanol and
aqueous extracts shows yellow green, coffee, brown, dark brown and red colours respectively.

Cladode extract of O. cohenillifera exhibits same taste of bitterness for all solvents. While the fruit extracts exhibit salty
taste for petroleum ether and chloroform, sweet taste for methanol and water whereas ethyl acetate extract shows bitter
taste.

Further the nature of these extracts varies from solvent to solvent. In case of cladode, petroleum ether and aqueous
extracts are in dry powder form, chloroform and ethyl acetate extracts are waxy in nature whereas methanol extract show
sticky nature. In case of fruit, petroleum ether, chloroform and ethyl acetate are waxy in nature whereas methanol and
water extracts are sticky in nature. Similarly, the extracts were exhibiting variety of odour as shown in following table.

Table 1: Extractive values and organoleptic characters of O. cohenillifera

Solvents Weight of the Colour of Taste of Nature of Odour of
extract (g) the extract the extract the extract the extract
Cladode | Fruit | Cladode Fruit cladode | Fruit | Cladode | Fruit Cladode Fruit
Petroleum 45 2.2 Dark yellow Bitter Salty Dry Waxy | Aromatic | Aromatic
ether green green powder
Chloroform 1.8 0.8 Dark Coffee Bitter Salty Waxy | Waxy | Aromatic Sweet
green
Ethyl acetate 2.2 3.2 Coffee Brown Bitter | Bitter | Waxy | Waxy | Aromatic Sweet
Methanol 59 6.2 Chocolate Dark Bitter | Sweet | Sticky | Sticky Sweet Sweet
brown
Water 4.2 5.6 Green Red Bitter | Sweet | Powder | Sticky Sweet Sweet
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Opuntia ficus indica

The following Soxhlet extracts i.e. petroleum ether, chloroform, ethyl acetate, methanol and aqueous extracts of O. ficus
indica yields were determined for both parts, cladode as well as fruit and their values are recorded in the table 11

The weight of cladode extracts are 2.6 (pet. ether), 1.2 (chloroform), 1.6 (ethyl acetate), 4.6 (methanol) and 4.4 (water)
grams respectively. And the weight of fruit extracts are 2.8 (pet. ether), 1.3 (chloroform), 2.2 (ethyl acetate), 4.2
(methanol) and 3.8 (water) grams respectively. It is evident from these results, that the methanol solvent has higher
extractive values in case of both cladode and fruits as compared to other extracts.

The crude extracts of cladode and fruit of O. ficus indica have shown a wide range of colour. In case of cladode, the
petroleum ether, chloroform, ethyl acetate, methanol and aqueous extracts shows light green, dark green, black, brown
and green colours respectively. However, in case of fruit part, the petroleum ether, chloroform, ethyl acetate, methanol
and aqueous extracts shows light brown, brown yellow, dark brown, red yellow and dark red colours respectively.

Cladode extract of O. ficus indica exhibits same taste of bitterness for all solvents. While the fruit extracts exhibit salty
taste for petroleum ether, bitter for chloroform and sweet taste for methanol ethyl acetate and aqueous solvents.

Further the nature of these extracts varies from solvent to solvent. In case of cladode, petroleum ether, chloroform and
aqueous extracts are in dry powder form. Ethyl acetate was sticky and methanol was waxy in nature. In case of fruit,
petroleum ether and aqueous extracts are powder in nature, ethyl acetate and methanol extracts are waxy in nature
whereas chloroform extract was having sticky nature. Similarly, the extracts were exhibiting variety of odour as shown in
following table.

Table I1: Extractive values and organoleptic characters of O. ficus indica

Solvents Weight of the Colour of the Taste of the Nature of the Odour of the extract
extract (g) extract extract extract
Cladode | Fruit | Cladode | Fruit | Cladode | Fruit | Cladode Fruit Cladode Fruit
Petroleum 2.6 2.8 Light Light Bitter Salty Dry Dry Aromatic | Aromatic
ether green brown powder | powder
Chloroform 1.2 1.3 Dark Brown Bitter Bitter | Powder | Sticky | Aromatic | Aromatic
green yellow
Ethyl 1.6 2.2 Black Dark Bitter | Sweet | Sticky Waxy Pungent Pungent
acetate brown
Methanol 4.6 4.2 Brown Red Bitter | Sweet | Waxy Waxy Pungent Sweet
yellow
Water 4.4 3.8 Green Dark Bitter | Sweet | powder | powder | odourless | odourless
red

Opuntia Elatior

The following Soxhlet extracts i.e. petroleum ether, chloroform, ethyl acetate, methanol and aqueous extracts of O. elatior
yields were determined for both parts, cladode as well as fruit and their values are recorded in the table 111

The weight of cladode extracts are 4.3 (pet. ether), 2.3 (chloroform), 1.8 (ethyl acetate), 4.5 (methanol) and 4.2 (water)
grams respectively. And the weight of fruit extracts are 5.5 (pet. ether), 1.8 (chloroform), 1.2 (ethyl acetate), 8.4
(methanol) and 7.1 (water) grams respectively. It is evident from these results, that the methanol solvent has higher
extractive values in case of both cladode and fruits as compared to other extracts.

The crude extracts of cladode and fruit of O. elatior have shown a wide range of colour. In case of cladode, the petroleum
ether, chloroform, ethyl acetate, methanol and aqueous extracts shows light green, dark green, brown, chocolate and green
colours respectively. However in case of fruit part, the petroleum ether, chloroform, ethyl acetate, methanol and aqueous
extracts shows yellow green, brown, dark brown, chocolate red and red colours respectively.

Cladode extract of O. elatior exhibits same taste of bitterness for all solvents. While the fruit extracts exhibit sweet taste
for ethyl acetate, methanol and aqueous solvents. However petroleum ether and chloroform extracts were tasteless.

Further the nature of these extracts varies from solvent to solvent. In case of cladode, petroleum ether and aqueous
extracts are in powder form. Ethyl acetate, chloroform and methanol were sticky in nature. In case of fruit, petroleum
ether was waxy in nature, chloroform, ethyl acetate and methanol extracts are sticky in nature whereas aqueous extract
was powder in nature. Similarly, the extracts were exhibiting variety of odour as shown in following table.

Page | 390
Research Publish Journals




ISSN 2348-313X (Print)
International Journal of Life Sciences Research  ISSN 2348-3148 (online)
Vol. 7, Issue 2, pp: (388-395), Month: April - June 2019, Available at: www.researchpublish.com

Table 111: Extractive values and organoleptic characters of O. elatior

Weight of the Colour of Taste of Nature of Odour of
Solvents extract the extract the extract the extract the extract
Cladode | Fruit | Cladode Fruit Cladode Fruit Cladode | Fruit Cladode Fruit
Petroleum 4.3 55 Light Yellow Bitter | Tasteless | Powder | Waxy | Aromatic | Aromatic
ether green green
Chloroform 2.3 1.8 Dark Brown Bitter | Tasteless | Sticky | Sticky | Aromatic | Aromatic
green
Ethyl 1.8 1.2 Brown Dark Bitter Sweet Sticky Sticky | Aromatic Sweet
acetate brown
Methanol 4.5 8.4 | Chocolate | Chocolate | Bitter Sweet Sticky Sticky Sweet Sweet
red
Water 4.2 7.1 Green Red Bitter Sweet powder | Powder | odourless | Odourless

Total ash, water soluble and acid insoluble values

The ash values, acid insoluble, water insoluble, alcohol insoluble, fiber content and moisture content values in cladode
and fruit of all three species of opuntia were determined and the results are shown in table IV

Total ash value, in case of cladode, was significantly high in species O. elatior (4.19g) followed by O. ficus indica
(2.458g) and O. cohenillifera (1.745g). However in case of fruit, total ash value was high in O. cochenillifera (3.992g)
followed by O. ficus indica (2.123g) and O. elatior (1.759).

Fibre content, in case of cladode, was considerably high in O. elatior (0.95g) followed by O. ficus indica (0.58g) and O.
cohenillifera (0.45g). However in case of fruit, it was high in O. elatior (0.37g) followed by O. ficus indica (0.32g) and O.
cohenillifera (0.22g).

The moisture content, in case of cladode, was noticeably high in O. ficus indica (0.66g) followed by O. elatior (0.58g) and
O. cohenillifera (0.53g). But in case of fruit, it was high in species O. ficus indica (0.32g) followed by O. cochenillifera
(0.31g) and O. elatior (0.280).

Table 1V: Physicochemical parameters of all three opuntia species

Total ash | Acid insoluble Water Alcohol Fibre Moisture
Type of Species Part for 10g ash content insoluble ash insoluble content content
Used powder (500mQ) content ash content | (900mg) (500mg)
(500mg) (500mg)
O. cochenillifera | Cladode 1.745 54 92 72 45 253.4
Fruit 3.992 36 164 12 22 161.8
O. ficusindica | Cladode 2.458 52 92 66 58 226.2
Fruit 2.123 74 88 23 32 136.6
O. elatior Cladode 4.190 40 136 98 95 218.4
Fruit 1.75 66 90 45 37 123.7

Fluorescence analysis

Fluorescence analysis is the tool to determine the kind of nature of the drug. The fluorescence analysis of the plant
powder was done by treating it with various chemical reagents and separate observations were made under normal
light and UV light. The changes in colour due to treatment of different solvents with powder of three different species of
Opuntia was recorded and presented in the tables V, VI and VII
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Fluorescence analysis O. cochenillifera

Cladode dried powder with petroleum ether, chloroform, ethyl acetate, methanol, ether, acetone, ethanol, benzene,
concentrated HCI, concentrated H,SO, appears as light green, dark green, green, dark green, green, light green, yellow
green, yellow, brown, black under normal light and light green, yellow green, yellow green, yellow green, light green,
light green, light green, transparent, black, black under UV light respectively.

Similarly, fruit dried powder with petroleum ether, chloroform, ethyl acetate, methanol, ether, acetone, ethanol, benzene,
concentrated HCI, concentrated H,SO, appears as dark brown, red, dark red, light red, brown, pink, red, black, black under
normal light and blue, dark red, light red, brown, pink, blue, dark blue, blue, black, black under UV light respectively

Table V: Fluorescence analysis of O. cochenillifera

Visible light UV 365
Solvent treatment

with powder Cladode Fruit Cladode Fruit
Only Powder Light green Brown White White
Petroleum ether Light green Dark brown Light green Blue
Chloroform Dark Green Red Yellow green Dark red
Ethyl acetate Green Dark red Yellow green Light red
Methanol Dark Green Dark red Yellow green Brown
Ether Green Light red Light green Pink
Acetone Light green Brown Light green Blue
Ethanol Yellow green Pink Light green Dark Blue
Benzene Yellow Red Transparent Blue
Conc. HCI Brown Black Black Black
Conc. H,SO, Black Black Black Black

Fluorescence analysis O. ficus indica

Cladode dried powder with petroleum ether, chloroform, ethyl acetate, methanol, ether, acetone, ethanol, benzene,
concentrated HCI, concentrated H,SO, appears as green, dark green, green, dark green, yellow green, light yellow, yellow
green, black, black under normal light and transparent, transparent, transparent, yellow green, transparent, white, light
green, green, black, black under UV light respectively.

Similarly fruit dried powder with petroleum ether, chloroform, ethyl acetate, methanol, ether, acetone, ethanol, benzene,
concentrated HCI, concentrated H,SO, appears as dark orange, light yellow, dark yellow, light yellow,yellow, yellow
orange, grey yellow, light yellow, black, black under normal light and light blue, blue, dark yellow, blue, white, blue,
light yellow, yellow, black, black under UV light respectively.

Table VI: Fluorescence analysis of O. ficus indica

Research Publish Journals

Visible light UV 365
Solvent treatment

with powder Cladode Fruit Cladode Fruit
Only Powder Green Light Orange White White
Petroleum ether Green Dark orange Transparent Light blue
Chloroform Dark green Light yellow Transparent Blue
Ethyl acetate Green Dark yellow Transparent Dark yellow
Methanol Dark green Light yellow Yellow green Blue
Ether Yellow green Yellow Transparent White
Acetone Light yellow Yellow orange White Blue
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Ethanol Yellow green Gray yellow Light green Light yellow
Benzene Yellow green Light Yellow Green Yellow
Conc HCI Black Black Black Black
Conc H,S0O, Black Black Black Black

Fluorescence analysis O. elatior

Cladode dried powder with petroleum ether, chloroform, ethyl acetate, methanol, ether, acetone, ethanol, benzene,
concentrated HCI, concentrated H,SO, appears as dark green, yellow green, light yellow, yellow green, green, dark green,
green, light yellow, black, black under normal light and dark green, yellow green, yellow green, yellow green, light
green, light green, light green, transparent, black, black under UV light respectively.

Similarly, fruit dried powder with petroleum ether, chloroform, ethyl acetate, methanol, ether, acetone, ethanol, benzene,
concentrated HCI, concentrated H,SO, appears as brown, dark brown, red, dark red, dark red, light red, brown, red, black,
black under normal light and orange, red, dark red, blue, dark blue, dark blue, light blue, orange red, black, black under
UV light respectively.

Table VII: Fluorescence analysis of O. elatior

Visible light UV 365
Solvent treatment

with powder Cladode Fruit Cladode Fruit
Only Powder Light green Light red white White
Petroleum ether Dark green Brown Dark green Orange
Chloroform Yellow green Dark brown Yellow green Red
Ethyl acetate Light Yellow Red Yellow green Dark red
Methanol Yellow green Dark red Yellow green Blue
Ether Green Dark red Light green Dark blue
Acetone Dark green Light red Light green Dark blue
Ethanol Green Brown Light green Light blue
Benzene Light yellow Red Transparent Orange red
Conc HCI Black Black Black Black
Conc H,S0, Black Black Black Black

4. DISCUSSION

The total ash is particularly important in the evaluation of purity of the drugs, i.e. the presence or absence of foreign
organic matter such as metallic salts and/or silica [28]. In the present study, the total ash content found was high in
O. elatior (41.9%) and O. cochenillifera (29%) in cladode and fruit respectively compared to remaining two species.
Ash content of a drug indicates the presence of various impurities like carbonates, oxalates and silicates present along
with the drug. The water soluble ash is used to determine the amount of inorganic compounds present in herbal
drugs. Acid insoluble ash gives an idea about the amount of silica present and indicates contamination with earthy
material [29].

Estimation of moisture content is significant for the material which absorbs moisture easily or deteriorates quickly in
the presence of water. Thus the moisture content is a parameter for checking the purity of the drug. In the present
study, moisture content found was high in O. cochenillifera (51%) cladode compared to other two species. While Hemil
Patel et.al [30] evaluated and obtained 74.16% maoisture content in fruit of O. elatior Mill.

Fluorescence analysis

The fluorescence study of powder under UV light is useful in establishing the purity of the drug. It can be checked
by observing the change in color of powder under UV light after treating the powder with different chemicals. Many
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phytocompounds will fluoresce when suitably illuminated. The fluorescence color is specific for each compound. The
non fluorescent compound may be fluorescent if it is mixed with impurities that are fluorescent. The fluorescent
method is effectively sensitive and enables the precise and accurate determination of analyze over an adequate
concentration range without several time consuming dilution steps earlier to analysis of pharmaceutical samples [31].

In the present study, the powdered cladodes and fruits of three Opuntia spp. emitted wide range of colours under
daylight and UV light. Fluorescence analysis of different plant parts in powder form provides a clue that if powder is in
adulteration, so can be used as a diagnostic tool for testing the adulteration. Presence or absence of certain main
compounds in an extract is determined by colour reactions of the compounds with specific chemicals which act as
dyes. This procedure is requirement before going for detailed phytochemical investigation. Therefore, some crude drugs
are often assessed qualitatively in this way and it is a key parameter of pharmacognostical evaluation [32].

5. CONCLUSION

Opuntia spp. are widely grown in India for its various purposes. The pharmacognostic investigation on physicochemical
characteristics and fluorescence analysis shows that authentic botanical of this crude drug will prevent adulteration
substitution and has a crucial role in standardization of crude drug. By above all these parameters we can build up a
suitable plant profile which paves way for further studies on the plant for the presence of active compounds and their
biological activity. Therefore development of authentic analytic methods including pharmacogonostical physicochemical
parameter is established to ensure the safety, efficacy and purity of these important plants.

REFERENCES

[1] Upadhya V, Hegde HV, Bhat S, Hurkadale PJ, Kholkute SD, Hegde GR. Ethno medicinal plants used to treat bone
fracture from North-Central Western Ghats of India. J Ethnopharmacol 2012;142:557¢e62.

[2] Kingston DG. Modern natural products drug discovery and its relevance to biodiversity conservation. J Nat Prod
2011;74:496e511.

[3] Narayana DBA, Katayar CK, Brindavanam NB. Original system: search, research or research. IDMA Bull
1998;29:413¢6.

[4] Ahmad I, Agil F, Owais M. Modern phytomedicine: turning medicinal plants into drugs. New York: John Wiley &
Sons; 2006.

[5]1 Willow JH. Traditional herbal medicone research methods: identification, analysis, bioassay and pharmaceutical and
clinical studies. New York: John Wiley & Sons; 2011.

[6] Benzie IF, Wachtel-Galor S. Herbal medicine: biomolecular and clinical aspects, oxidative stress and disease. 2nd
ed. Florida: CRC Press; 2011, p. 499.

[71 Odugvemi T. A textbook of medicinal plants from Nigeria. Nigeria: Tolu Odugbemi; 2008.

[8] Mohamed-Yasseen Y, Barringer S A, Splittstoesser W E, (1996)A note on the uses of Opuntia spp. in Central/North
America. J Arid Environ, 32:347 — 353

[91 Nobel P S, Barbera G, Inglese P, Pimienta-Barrios E. (1995) Agro-ecology, Cultivation and Uses of Cactus Pear,
FAO-Plant Production and Protection Paper, Rome 132 : 36 — 48.

[10] Cruse R R, (1973) Desert Plant Chemurgy: a current review Econ Bot 27 :210 — 230.

[11] Donguez Lpez A, (1995) Revisin: Empleo de los frutos y de los cladodios de la chumbera (Opuntia spp.) en la
alimentacion humana. Food Sci Technol Int 1: 65 — 74.

[12] Hamdi M, (1997) Prickly pear cladodes and fruits as a potential raw material for the bioindustries. Bioprocess
Engineer. 17: 387 — 391.

[13] Meyer B N, McLaughlin J L, (1981) Economic uses of Opuntia. Cactus Succulent J, 53: 107 — 112
[14] Vigueras G A L, Portillo L, (2001)Uses of Opuntia species and the potential impact of Cactoblastis cactorum
(Lewpidoptera: Pyralidae) in Mexico. Florida Entomol 84: 493 — 498.

Page | 394
Research Publish Journals




ISSN 2348-313X (Print)
International Journal of Life Sciences Research  ISSN 2348-3148 (online)
Vol. 7, Issue 2, pp: (388-395), Month: April - June 2019, Available at: www.researchpublish.com

[15] Mizrahi Y, Nerd A, Nobel P S, (1997) Cacti as crops. Hort Rev. 18: 291 — 320

[16] Senz-Hernndez, C, Corrales-Garcia J, Aquino-Prez G, (2002) Nopalitos mucilage, fiber, and cochineal, in: Nobel, P.
S. (Ed.), Cacti. Biology and Uses, University of California Press, Berkeley, Los Angeles, London pp. 211 — 234

[17] Castellar R, Obn J, M, Alacid M, Fernndez-Lpez J A, (2003)Color properties and stability of betacyanins from
Opuntia fruits. J Agric Food Chem 51: 2772 — 2776

[18] Stintzing F C, Schieber A, Carle R, (2001) Phytochemical and nutritional significance of cactus pear. Eur Food Res
Technol 212: 396 — 407

[19] Stintzing F C, Schieber A, Carle R, (2003)Evaluation of colour properties and chemical quality parameters of cactus
juices. Eur Food Res Technol 216:303 — 311

[20] Alimi H, Hfaiedh N, Bouoni Z, Hfaiedh M, Sakly M, Zourgui L, Rhouma K B (2010) Antioxidant and
antiulcerogenic activities of Opuntia ficus indica f. inermis root extract in rats. Phytomedicine 17:1120-1126.

[21] Sreekanth D, Arunasree M K, Roy K R, Chandramohan Reddy T, Reddy G V, Reddanna P, (2007) Betanin a
betacyanin pigment purified from fruits of Opuntia ficus-indica induces apoptosis in human chronic myeloid
leukemia Cell line-K562. Phytomedicine 14:739-746.

[22] Gamble J S, & Fisher C E C, (1957) Flora of the Presidency of Madras, Reprinted Edition, Vol. 1111,(B S I, Culcutta)
[23] Seetharam Y N, Kotresh K, &Uplaonkar S B, (2000) Flora of Gulbarga district, (Gulbarga University, Gulbarga)

[24] Indian Pharmacopoeia, Government of India, Ministry of Health and Family Welfare,Controller of Publication, 4th
ed, New Delhi, 4(11);1996, A53-A54.

[25] WHO/PHARMY/92.559/rev.1, Quality Control Methods for Medicinal Plant Materials .Chase C R and Pratt R S.,
Fluorescence of Powdered Vegetable drugs with particular reference to Development of a System of Identification. J
Am Pharmacol Assoc. .1949; 38:32.

[26] Kokoshi CJ, Kokoshi RJ and Sharma FT. Fluorescence of powdered vegetablerugs under Ultraviolet radiation. J
Pharm Asses.. 1958; 47:715-717.

[27] Kokate CK, Khandelwal KR, Pawar AP, Gokhale SB, Practical Pharmacognosy,Nirali Prakashan;1995; 1:11-19

[28] Musa ky, Katsayal AU, Ahmed A, Mohammed Z, Danmalam UH, (2006) pharmacognistic investigation og leaves of
Gisekia pharmacioides, African journal of biotechnology, 5: 95

[29] Ranjeet singh Gurpaul Singh, dhingra Richa shri, (2014). A comparative study of taxonomy, physicochemical
parameters, and chemical constituents of Ganoderma lucidum and G. philippii from Uttarakhand, India Turk J Bot
38: 186-196

[30] Hemil Patel, Shashikant Prajapati (2015) A preliminary phyto-pharmacognostical evaluation of Opuntia elatior Mill.
(Nagaphani or Hathalo-thore) fruit International Journal of Ayurvedic Medicine, 2015, 6(4), 310-316

[31] Banoti A, (1980) Problems relating to the preparation and use of extracts from medicinal Fitoterapia, 51;5-11

[32] Gupta MK, Sharma PK, Ansari SH, Lagarkha R, (2006)Pharmacognostical evaluation of Grewia asiatica fruits. Int J
Plant Scil (2):249-251.

Page | 395
Research Publish Journals




