Available online at www.scholar sresear chlibrary.com

Q\(@rma%(
Scholars Research Library Qa;g‘"b‘%_:
Scholars Research . » t@ (:
Der Pharmacia Lettre, 2015, 7 (10):178-184 * < »v *
(http://scholarsresearchlibrary.com/archive.html) 4
Library

I SSN 0975-5071
USA CODEN: DPLEB4

Phar macognostical and physio-chemical standardization of
Jasminum auriculatum Vahl leaves
Mittal Arun®, Sardana Satish®and Pandey Anima”

®Hindu College of Pharmacy Sonepat, Haryana, India
®Birla Ingtitute of Technology Mesra, Jharkhand, India

ABSTRACT

Jasminum auriculatum commonly known as Jhui; an evergreen shrub belonging to family Oleaceae, is traditionally
used in the treatment of urolithiasis, various skin diseases and wounds. Until date no scientific evaluation has been
reported on its leaves. Therefore, the present study is aimed to evaluate the pharmacognostic characters of an
important medicinal plant Jasminum auriculatum Vahl. Micro and macroscopic characters of fresh and dried |eaf
samples were analysed. Physciochemical studies and preliminary phytochemical investigation were performed using
WHO guidelines. The characteristic microscopic features of leaves were observed as multicellular trichomes, xylem
cells, phloem célls, collenchymas, spongy parenchyma and palisade cells. Physicochemical parameters such as
extractive values, ash values, foreign matter, loss on drying, volatile oil content, swelling index, foaming index,
crude fibre content, fluorescent behaviour, microbial contamination, aflatoxin content, heavy metal profile, pH
values of drug solution were also determined. Preliminary phytochemical screening showed the presence of
carbohydrate, terpenoids, steroids, saponins, flavonoids, tannins and phenolics compounds. This is the first report
on the pharmacognostic studies of J. auriculatum and the data thus generated may be used as an analytical feature
to ascertain the authenticity and quality of the crude drug.

Keywords: Jasminum auriculatum, Pharmacognostic character, Fluorescence analy&p®in content, Microbial
contamination.

INTRODUCTION

Standardisation of herbal medicines is the procédaying down a set of standards or inherent attersstics,

constant parameters, definitive qualitative andntjtetive values that hold an assurance of quadigyety, efficacy
and reproducibility. It is the procedure of devéhmpand agreeing upon technical standards. Spestdicdards are
laid by experimentation and observations, which lvdaad to the process of prescribing a set of attaristics

exhibited by a particular herbal medicine. Henemdardisation is a tool for the quality control gees [1].

Jasmine is a genus of shrubs and vines in the falindy Oleaceae with about 200 species througttwaitvorld, out

of which around 40 species are reported to be gmvim India [2]. Irrespective of the species, estsafrom
different parts such as leaves, stem, bark and mfotheJasminum plant have been used in ethno-medicines for a
long time. It is a large scrambling, sub erectning, evergreen shrub; native to Deccan Peningil@ars and
Carnatic extending south wards to Travancore. Itdmmercially cultivated for its fragrant flowersamly in
Ghazipur, Jaunpur, Farrukhabad and Kanauj distoitts.P, Bihar and Bengal. Its various parts hagerbreported
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to possess beneficial effects as aphrodisiac, egiics anthelmintic, aromatherapy, cardiotonic,neprdeobstruant,
diuretic, emollient, hyperdipsia, leprosy, nepttolisis, odontalgic, ophthalmopathy, stomatopattyangury,
suppurative, skin diseases, thermogenic, urolithiagcers and wounds [3].

Besides its uses in traditional system of medidere is a lack of information available in titerature regarding
pharmacognostical evaluation and standardisatideases ofJasminum auriculatum Vahl.. Therefore the present
study has been conceived with aim to estab$isindardisation parameters for the selected plarts @nd it
comprises of macroscopgicroscopy, determination of extractive values, aalues, loss on drying, crude fibre
content, volatile oil content, bitterness valuearfong index, swelling index, heavy metalalysis, total microbial
count and aflatoxin content.

MATERIALSAND METHODS

Plant collection and authentication

Leaves were collected from healthy plantsJaminum auriculatum Vahl. from the medicinal garden of Sri
Venkateswara University, Tirupati (Andhra Pradestgrbarium so prepared was authenticated by DB.+&ingh
(Scientist F and Head, Raw Materials Herbarium ldlndeum, NISCAIR, New Delhi) under voucher specimen
NISCAIR/RHMD/Consult/-2011-12/1763/63 dated June 211 and a specimen was deposited in the depairtme
The plant material was dried under shade and tbersely powdered.

M acr oscopy

Untreated sample was examined under diffused dgwy &nd the colour of sample was recorded. The powes
rubbed slowly between fingers and odour was exathifiaste of the powder was also checked. Surfacteriala
was touched to determine whether it was soft od

Microscopy

Thin transverse free hand sections of fresh leaxgse made with the help of sharp blade and cleaitdchloral
hydrate solution. The sections were stained witlorplglucinol and conc. hydrochloric acid and mounie
glycerine-water mixture. These were observed undempound microscope and photographed [5-8].

The powder microscopy was carried out after passiagpowdered drug through #60. The powder sorddavas
treated with chloral hydrate solution and staineth ywhloroglucinol and conc. hydrochloric acid amdunted in
glycerine-water mixture. This was observed undenpaund microscope and photographed [5-8].

Qualitative parameters

Extractive values and successive extractive vatdiglsminum auriculatum Vahl. leaves powder were determined
according to standard procedures using petroletner €¢60-80°C), chloroform, ethanol and water. Tatsth, water
soluble ash and acid insoluble ash values weréestatcording to standard procedures [8-13].

Preliminary phytochemical analysis of successiviagk of leaves extracts was performactording to standard
procedure [7, 12, 13].

Fluorescence analysis was condu@edording to standard procedure [14-15].

Quantitative studies

Loss on drying, foaming index, swelling index, wd&oil content, crude fibre content, aflatoxinntent, microbial
contamination, heavy metal analysis of powdereddsand pH values of 1% w/w and 10% w/w powder atew
were determined as per WHO guidelines [8-13].

RESULTS

M acr oscopy

Leaves are trifoliate and ovate in shape as dapiaté-igure 1. The terminal leaflet is bigger hay@-3cm length
and 1.5-2cm width. The basal lateral leaflets @@ taving 0.5-1cm length and 0.4-0.5cm width. Thexais acute,
margin entire, base symmetrical. The lateral veires 3-5 and not prominent on the upper surfaceteThigter,
odour faint and aromatic.
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Figure 1: Leaflets of Jasminum auriculatum Vahl

Microscopy
T.S of the leaflet passing through midrib showsfttlewing structure as shown in Figure 2(a).

The leaflet is dorsiventral with upper layer of @grimis having barrel shaped cells. It is covereth wery thin
cuticle and contains no stomata but the lower epigehas paracytic stomata. Both the epidermiggteasdular and
covering trichomes. Glandular trichomes have 14{Bdestalks with 4-8 celled head. The coveringhoimes are
warty, multicellular, uniseriate type.

Below the upper epidermis the laminar region h&sldyers of palisade cells. These cells have misette crystal
of calcium oxalate. Palisade is followed by 2-3elsyof spongy parenchyma; some of which have simiglech
grains.

In the midrib region upper epidermis is followed 2y layers of collenchyma. The vascular tissugrésent in the
centre. It is shaped like horse shoe and is sudedirby phloem cells; below which are present 3yérka of
collenchymas cells followed by lower epidermis.

Cuticle

Upper epidermis
Spongy parsnchyma
Htem

Phlpem

Pericyele

Collenchyma

i Trichoms

Figure 2: Transver se section of Jasminum auriculatum Vahl. leaf

Powder Microscopy
The powder microscopy of the leaf shows followingistures as shown in Figure 3(a, b, c, d). Povafdeaf
shows numerous simple thick walled warty, uniserianulticellular covering trichomes. Many of thenere
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attached to the epidermal cells. The upper andri@piElermis was seen in their surface view. Theslogpidermis
shows the presence of paracytic stomata. The laghfents showing palisade cells in surface viewewaso
visible. Fragments of vascular tissue were alsegire

Figure3: a) Coveringtrichomeat 100x; b) Paracytic ssomata at 100x;
¢) Vascular bundle at 40x; d) Palisade cells at 40x (surface view).

Qualitative Analysis

The ethanol soluble and water soluble extractiveeswere found to be 13.13% and15.33% w/w resgsygtiThe
leaves yielded successive extractive values of%,12853%, 12.43% and 13.38% w/w with petroleum e{6e-
80°C), chloroform, ethanol and water respectivéle total ash value of the crude drug was fourtokt8.28% w/w
while water soluble ash and acid- insoluble ashesWwere determined as 2.14% and 1.37% w/w, régplctThe
preliminary phyto-chemicabkxamination showed the presence of Steroids, Sapoiilavonoids, Tannins &
phenolics compounds. The fluorescence behaviotinepowder of leaves, moistened with solvents dreimical
reagents; under UV (long and short) and normalligiay is given in Table 1.

Table 1: Fluorescence analysis of Leavesof J. auriculatum

Observation under
Treatment of Powder with visible light UV light

254 nm 356 nm
As such Green Black Green
1IN HCI Light browr Black Dark creer
1IN H,SC4 Light browr Greenisl black Dark greel
1IN HNGy Brown Greenish black Greenish black
5% FeCj(Alc.) Black Greenish dark blu¢  Dark blue
5% FeCJ(Aq.) Greenish black Bluish black Greenish black
1N NaOH(Alc.) Blackish brown Black Greenish blac
1N NaOH(Aq. Yellowishbrown | Greenish blac Yellowish gree
1% nitrocellulose in amyl acet: Dark gree! Greenish tack Dark greel
1N NaOH(Alc.) +1% nitrocellulose in amyl acetate ofénish green Greenish blue Dark green
1N NaOH(Aq.) +1% nitrocellulose in amyl acetaje  &rish brown Black Dark green
1N HCI +1% nitrocellulose in amyl acetate Light wro Cherry brown Light green

Quantitative Studies

Loss on drying content and crude fibre content determined to be 6.20% and 6.27% w/w respectivihe drug
was devoid of volatile oil content and foaming irdeas found to be less than 100. The swelling inofegrude
drug was also found to be nil. Aflatoxin contentlamicrobial contamination of leaves powder wereficored to be
within limits as shown in Table 2. Heavy metal gs& revealed that each element was present wéihécified
limits as per Ayurvedic Pharmacopoeia of India lagws in Table 3. The pH values of 1% and 10% w/wgdr
solutions were found to be 7.2 and 6.5, respegtivel
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Table 2: Aflatoxin and Microbial Contamination Test

Parameter Value Specified limit
3 5

Total bacterial count 56 X 10 cfulg | 1 X 10c.f.u./g
Total yeast/mould count Nil 1X 1C3 c.fulc
E. coli Nil Nil
Salmonella sp. Nil Nil
S aureus Nil Nil
P. aeruginosa Nil Nil
Aflatoxin B, Absen 0.5ppr
Aflatoxin B, Absent 0.1 ppm
Aflatoxin G, Absent 0.5 ppm
Aflatoxin G, Absent 0.1 ppm

Table 3: Heavy Metal Content

Heavy metal | Result (ppm) | Specified limit (ppm)
Arsenic Nil 3.00
Cadmium 0.67 0.30
Lead Nil 10.0
Mercury Nil 1.00
DISCUSSION

Albeit the accessibility of contemporary analyticachniques, identification and evaluation of plaintigs by
pharmacognostical and physico-chemical paramateyyss still more reliable, accurate and inexpeasiccording
to W.H.O. the macroscopic and microscopic detertionaof the plant is the primary stride in the difen of
establishing its identity and purity and shouldcbeceded out before any tests are under taken [16].

In the present work the macroscopic and microscsipidy ofJ. auriculatum leaves was carried out. The results of
macroscopic study might be valuable for distingimgtit from its substitutes and adulterants.

Microscopic evaluation allows more meticulous exaation of crude drug and enables to identify thgaoized
structural features such as epidermis, trichomagrnehymatous cells.

The physico-chemical parameters are helpful inijuglghe purity and quality of the drugs. The foreigatter was
present in negligible amount in leaves. This maylbe to first hand collection of plant materialrfrmon polluted
area [17].

Loss on drying fod. auriculatum leaves was nearly 6%. It signifies the consideramhount of moisture in leaves.
The percentage of active chemical constituentherctude drugs is usually mentioned on air-driesisb&lence, the
moisture content of a drug should be determined @rdrolled to make the solution of definite strémgTrhe
moisture content of a drug should be minimized iideo to prevent decomposition of crude drug eitthee to
chemical change(s) or due to microbial contamimatio

The extractive values in different solvents giveiden about the chemical nature of the active dmesits present
in the drugs. The result suggests that the druchlggswater soluble extractive value compared haedl soluble
extractive value. The water soluble extractivesdatd the presence of water soluble constituentk as alkaloids,
amino acids, carbohydrates, mucilage and flavonditiese organic ligands possess promising biolbgicivities

and can be utilized to develop prospective theripeagents [18].

Ash values were used to detect the presence dfikogous contamination and water soluble saltesEhvalues are
important quantitative standards as it is usefudeétermining authenticity and purity of drugs [1Bgwer value of

total ash in the result signifies low level of camlates, phosphates, silicates and silica. The &sfalvalue for a
crude drug is not always reliable, since there asspbility of presence of non-physiological substs So,

authentication of acid insoluble ash was also peréal which showed low content of acid insoluble iasleaves.
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The result of fluorescence analysis of leaf powsl@wed their characteristic fluorescent color ififiedént organic
and inorganic solvents. The fluorescence behavidyrowdered drugs plays a vital role in the deteation of
quality and purity of the drug material. Fluoresuefis the phenomenon exhibited by various chengigastituents
present in the plant material. Some constituentsvstuorescence in the visible range of daylighteTultra violet
light produces fluorescence in many natural prodeg. alkaloids like berberine), which is not kisiin day light.
If the substances themselves are not fluoreschatet may often be converted into fluorescent dévies or
decomposition products by treating with differezigents. Hence, some crude drugs are often asspsslédtively
in this way and it is an important parameter ofrpfecognostical evaluation [20].

The outcome of preliminary phytochemical analy$ieveed the presence of various phytochemical conmgmim
the leaves which are known to have various salutalye in medical sciences. For instance sapot@gngenoids,
flavonoids, tannins, steroids and alkaloids haveundb healing and anti-inflammatory effects. Glycesid
flavonoids, tannins and alkaloids have hypoglyceattivities [21-22]. Saponins possess hypocholekeric and
antidiabetic properties [23]. The terpenoids haée #een shown to decrease blood sugar level marstudies.
Steroids and terpenoids showed the analgesic pgrep¢24]. The steroids and saponins are respanéiblcentral
nervous activities [25].

Medicinal plants are usually contaminated with mig@s. This blemish can arise during cultivation;vesting,
processing and storage. Hence the total microb#al fepresents the care taken during these praesdur

Microbes are mainly represented by bacteria andifdrhe materials of vegetable origin usually h&igher level
of microbial contamination compare to syntheticduets. The fungi can produce aflatoxin; some ofchhgan be
potentially dangerous. Even the bacteria can leagixb or endo toxins. The presence of microorgarieapled
with moisture can lead to enhanced enzymatic agtheénce transforming some of the active constitsiém other
metabolites which may be less or non potent. AB tiecessitate the control of microbial contamoratwith in
prescribed limits of pharmacopeia [26].

Heavy metals like lead, cadmimum, mercury and acsare natural constituents of environment (soiktev and
air). The medicinal plants accumulate these métaf their environment. The heavy metals are hgadttilous for
humans and animals. Hence their content in medipiaat is controlled with in prescribed limits pharmacopeia
[27].

So the leaves under study can be utilized as apiatesource of useful therapeutics and the daiaeat at will be
beneficial for quantitative and qualitative startization of herbal preparation containidguriculatum leaves.
Further studies are in progress on these leaveslar to isolate, identify, characterize and elatédthe structure of
bioactive compounds along with exploration of th@iarmacological activity.

REFERENCES

[1] OF Kunle; HO Egharevba; PO Ahmaduternational Journal of Biodiversity and Conservation, 2012, 4(3),
101-112.

[2] A Mittal; S Sardana; A Pandey. Pharmaceutical and Biomedical <ci., 2011, 11(05), 1-5.

[3] A Mittal; S Sardana; A Pandeht. J. Pharma. Innovation, 2011, 1 Suppl 4, 30-35.

[4] A Mittal; S Sardana; A PandeRer Pharmacia Lettre, 2015, 7(2), 65-70.

[5] M Bansal; A Mittal; S Aggarwal; AK Gupta; S Sardaitra. J. Pharma. Innovation. 2011, 1(1), 1-10.

[6] SK Sharma; N Kumad. Pharmacy Res. 2012, 5(2), 1116-1118.

[7] C. K. Kokate. Practical Pharmacognosy. Ist editialabh Prakashan, New Delti994; pp. 15-30.

[8] DJ Pandya; TR Desai; NP Nadpara; HA Mehta; MA Mauli. J. Pharmacogn. Phytochem. Res., 2010, 2(3), 1-
5.

[9] The Ayurvedic Pharmacopoeia of India, 1st ed., Btigi of Health and Family Welfare, Government adiln
Department of Indian Systems of Medicines and Hgratt, New Delhi1996; A53-A55.

[LOJWHO Geneva. Quality Control Methods for Medicindhui Materials. A.l.T.B.S. Publishers and Distritms,
New Delhi,2002; pp. 22-34, 46.

[11]A Sharma; A Mittal; S Aggarwal; AK Gupta; S Sardahdharmacy Res., 2011, 4(6), 1673-1674.

[12]D Kumar; K Kumar; S Kumar; T Kumar; A Kumar; O Peak.Asian Pacific J. Trop. Biomedicine. 2012, 2(3),
169-175.

183
Scholar Research Library



Mittal Arun et al Der Pharmacia Lettre, 2015, 7 (10):178-184

[13]PV Kadam; RS Deoda; RS Shivatare; KN Yadav; MJ.Haé&r Pharmacia Lettre, 2012, 4(2), 607-613.

[14]RJ Pratt; CR Chasd. Am. Pharm. Assoc., 1949, 38, 324-333.

[15]CJ Kokoski; RJ Kokoski; FJ Salmé&.Am. Pharm. Assoc., 1958; 47, 715-717.

[16]AG Patil; SP Koli; DA Patil J. Pharmacy Research, 2013, 1, 145-150.

[17]KR Khandelwal. Practical Pharmacognosy. Technigues Experiments. {7Edition, Nirali Prakashan, Pune,
2007.

[18]RSN Raj; PM Radhamangsian Pac. J. Trop. Biomed., 2012, 305-307.

[19]P Bigoniya; CS Singh; B Srivastavasian Pac. J. Trop. Biomed., 2012, 290-295.

[20]MB Wickramasinghe. Quality Control, Screening, Tatyi, and Regulation of Herbal Drugs.Wiley online
library. 2006; 25-57.

[21]1BO Obdoni; PO Ochukdslobal J. Pure Appl. Sci., 2001, 8b, 203-208.

[22]1 Orhan; E Kupeli; B Sener; E Yesiladh Ethnopharmacal ., 2007, 109, 146-150.

[23] B Sharma; C Balomajumder; P R&pod Chem. Toxicol., 2008, 46(7), 2376-2383.

[24]1HP Rupasinghe; CJ Jackson; V Poysa; BC Di; JD Bgwl Jenkinsorl. Agric. Food Chem., 2003, 51, 5888-
5894.

[25]M Srivastava; A Kumar; M Palnt. J. Pharm. Life Sci., 2010, 1(6), 357-362.

[26] KP Salna; K Sreejith; M Uthiralingam; MA Prince;MJohn Milton; AT Fleminglint. J. Pharm. Pharm. Sci.,
2011, 3(3), 291-292.

[27] U Gasser; B Klier; AV Kuhn; B SteinhoffPharmeuropa. 2009, 21(1), 37-49.

184
Scholar Research Library



