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SUMMARY

Crude methanolic extract (Crd. MeOH Ext.) and different fractions ofS. saligna fruits

were investigated for various pharmacological / biological activities; Antimicrobial

(Antibacterial and Antifungal) Brine-shrimplethality, Phytotoxic, Heamagglutination,

Insecticidal, Anti-termites, Diphenyl Picryl Hydrazine (DPPH) free radical

scavenging assay, Acute toxicity, Analgesic, locomotr, Antidepressant and Gastro

Intestinal Tract Motility (GIT). These pharmacological activities revealed that the

plant possess good antibacterial, anti-termite, analgesic activity and GIT Motility.

Moderate phytotoxic activity was shown bythe test samples at higher concentration

(1000p:g/ml). Low antifungal, insecticidal, cytotoxic, locomotor and antidepressant

activity was shown by various fractions of this plant. A concentration dependent

DPPHfree radical scavenging activity was shownby the test samples and moderate

ECso (58.61pg/ml). Fruits of the plant lack phytolectin as no heamagglutination

activity was observed against human erythrocytes. The S. saligna fruits extract

significantly inhibited the germination of wheat seeds (20g/72hrs). S. saligna fruits

showed the presence of carbohydrates, proteins, alkaloids, sterols and triterpenoids,

phenols, flavonoids, tannins and saponins. Elemental analysis showed the presence of

Sodium (Na), Magnesium (Mg), Zinc (Zn), Potassium (K), Nickel (Ni), Copper (Cu),

Lead (Pb), Manganese (Mn), Cobalt (Co), Cadmium (Cd), Iron (Fe) and Chromium

(Cr ). The proximat analysis showed carbohydrate, proteins, fibers, fats and moisture

contentin fairly large amounts. The Scanning Electron Microscopy (SEM) technique

was used to determine the morphology ofthe S. saligna fruits powder. The Energy

Dispersive X-rays (EDX)technique was utilized to determine elemental composition.

Maximum number of oil component were identified through GC-MSanalysis.
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ary,

Part B describes extraction, isolation and structure elucidation of isolated

compounds, Pharmacological and Biological investigations of the Crd. MeOH Ext.

and various fractions of A. anisacanthus. The aerial parts ofA. anisacanthus possess

significant anti-termite, cytotoxic and percent radical scavenging activity. Good

antibacterial, Analgesic, GIT Motility, Locomotor, Antidepressant and Insecticidal

activity was shown by the Crd. MeOH Ext. and variousfractions ofA. anisacanthus.

Moderate antifungal and phytotoxic activity was shown bythetest sample. The plant

showed moderate haemagglutination activity against O+ive and Ative respectively.

Toxicological studies showed that plant is safe for humman use (1000 mg/kg). A.

anisacanthus aerial parts showing the presence of carbohydrates, proteins, alkaloids,

sterols and triterpenoids, phenols, flavonoids , tannins and saponins. Thenutritional

analysis of A. anisacanthus showing moisture contents 9.5%, ash 7. 4%, fats 7%,

fibers 23.21%, protein 8% and carbohydrates 48.73% and gross energy 51.27

cal/100g. Elemental analysis showed the presence of Zn, K, Ni, Cu and Pb, Mn, Co,

Cd, Fe and Cr. The SEM technique was used to determine the morphology of the

synthesized A. anisacanhus aerial parts. The EDX technique was utilized to determine

the amount as well as to identify elementary composition of A. anisacanhus aerial

parts. The EDX pattern of spectrum recorded high signals for C and oxygen QO).

During isolation and characterization of chemical constituents Octadecan-1-ol

(Stearyl Alcohol), 4-(methoxy methyl) benzoic acid (Phenyl methanoic acid),

Heptadecanoic acid (Margaric acid) Di-hydroxy benzoic acid, Kaempferol-3-B-D-

glucopyranoside(astragalin) and stigma sterol was isolated in pure form.
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Chapter # 1 Part-A Introduction & Literature Review

—————————— —

——————

1.1 GENRAL INTRODUCTION

Plants either medicinal or non-medicinal have an importantrole in a country’s

economy. Mucheffort has been made to promote the traditional medicine especially;

World Health Organization (WHO)is encouraging its use because low income South

Asian countries rely mostly on it [1]. Out of 8,000 medicinal plant species exist in

South Asia, more than 2,000 are exist in Pakistan, widely distributed in northern

regions [2]. Our country has a rich store of medicinal flora which is still undiscovered.

This huge store of medicinal flora attains much more importance when matters come

to country like Pakistan where there is poverty. By the year 2050,it is being expected

that the global market would rise to 5.0 trillion [3].

Plants are the richest source of drugs by bringing new chemotherapeutic

agents. Traditional medicines are the economical source oftherapy to the population

[4]. On micro level in Pakistan the import bill of medicinal plants is just US $ 6.0

million. On the macro level, 30% of the total medicines are being prepared from

herbs. It is the need of the dayto let the medicinalflora playits role in the local and

global market. Therefore, the medicinal plants of northern area of Pakistan have great

potential in local and global market andit is important to explore the natural resources

of phytomedicineofthis area.

Relationship between man,life and nature is very old and time tested. Human

being right from the beginning had three basic requirements. They need food to eat, a

place to live and to remainfit ie. to cope successfully with all the ailments disease

and injuries. So we can saythat man needed food shelter and treatment of diseases

right from the dawn of human history.

These basic needs force human being to achieve them. As man is inquisitive in nature

and wants to knowabout everything. Therefore this nature of man helped him to

e
e
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fulfill these basic needs. It was the surrounding, that man had, upon whichit started

pondering. So plants were the first source that man found to fulfill these basic needs.

The first human activity regarding to the nature was the study of plants and animal

particularly for food. By constant observation man was able to know that not all

plants are beneficial but some of them are harmful. So man was able to distinguish

between nutritional and poisonous plants. Some plants were found to have specific

pharmacological properties such as cathartic, purgative, analgesic. Consequently these

plants were grouped into specific classes in various pharmacopeias. Thus, drugs like

henbane, poppy and garlic were in use since 6000 B.C. This was how knowledge of

drugs cameinto being and propagated [5]. One ofthe basic reasonsofthis fact is that

the natural products have a very good potential of having good pharmacological

activities. There are certain reasonsbehindit that plant is used as a major source of

drugs, firstly plants produce various bioactive and secondary metabolites, secondly

plants provides plate form for synthetic chemist to discover new molecules or modify

the existing molecules into more effective drugs. So plants form a basis for a large

number of pharmaceuticals [6, 7]. A strong part played by natural product is that

many life saving drugs such as digoxin, morphineaspirin and emetineare still used

with the same vigour as used at the timeofit discovery. There are some drugs which

have been derived from plants butstill they have not been synthesised as given in

Table 1 showsvarious plant species that showing different therapeutic activities under

different groups[8].
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Table 1.1 Plant species with therapeutic value under different plant groups

 

 

 

 

 

 

 

 

 

S. no Name Number

1 Thalophytes 230

2 Bryophytes 39

3 Pteridophytes 382

4 Gymnosperm 382

- Angiosperm:

Sa a) Monocotyledones 676

5b b) Dicotyledones 3495

Se Total 4877     
When natural products are defined it is found that anything which is obtained

either from plants or animals. In other words we can say which is natural, not

artificial, which is pure and good as the namenaturalindicates [9]. Nowadays many

stuffs are included in natural products such as herbs, plant preparation, extracts,

tincture, dietary supplements and Chinese herbal medicines [10]. Natural products

(NP) chemistry has been continuously developed during the past 4 decades. Thefirst

commercialnatural product familiarized for therapeutic use is generally considered to

be the narcotic, morphine, marketed by Merck in 1826 [11]. Thefirst semi-synthetic

pure drug based ona natural product, aspirin, was introduced by Bayer in 1899 [12].

1.1.2 Medicinal plants

Theplants which havingpotentially active constituents used to cure illness or

pain are called medicinalplants [13]. Plants are considered to play very importantrole

in health care system. That s whyin many developing countries herbal medicines are

ev
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still in practices for curing diseases and complications. In spite of their importance,

medicinal plants are rarely handled within an organize manner and most of them are

broken little for the future [14]. By recording the use of medicinal plants it is

considered that there is a continuous increase both for pharmaceutical industry and

traditional uses. Medicinal plants provide opportunities for biological screening and

trends and method used in the pharmacological and phytochemical investigations of

natural plants constituent [15]. There is a need to discover new drugs byusing plants;

we need to explore the biological potential of plants, medicinal plants are important

for the livings of poor populationsall over the world [16]. In the world, Pakistan is the

9" country where transitional system of medicine is practiced as a major health care

system. The widely used system of medicine in Pakistan is called Greek medicine or

Unani system of medicine[17].

Even though the medicinal plants are worldwide in distribution and herbal

medicines are the world primary source oftherapeutics to fight against the diseases, a

large number of medicinal flora remain unexplored still now. Only 35,000-70,000

plant species out of 400,000 higherplants have beenuse as medicine[18].

From a survey of naturally occurring plants of Pakistan which distributed in

Malakand, Kuram Agencies, Hazara, Muree Hill, Azad Kashmir and in Northem

areas or on the farm land of Punjab, Sindh and Baluchistan, there is rich floral

diversity in Pakistan due to the unique geography. There are 39,584 hakims, 130,000

homoeopaths and 455 vaids registered in Pakistan where about 457 Tibia dispensaries

and clinics provide medication to the public. Regional department of Local Bodies

and Rural Development have been established 95 dispensaries. Pakistan is one of the

leading countries distributing pharmaceutical plants [19].
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1.1.3 History of medicinal plant

The people have used plants as medicines, since the beginning of human

civilization. Perhaps as early as Neanderthal man (extinct species of human), herbal

plants have therapeutic power. The most primitive uses are found in Babylonian

around 1770 BC in the code of Hammurabiandin ancient Egypt around 1550 BC.In

LL
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fact, ancient Egyptians had beliefthat therapeutic plants to have effectiveness even in

the after-existence of their kings. Florae have been recorded from the Gaza pyramids

and can be discovered on put on view in a dark angle ofCairo Museum [20].

Old and wise Unani medicalactivity is a part ofour values and Pakistan is one

of those countries where traditional Unani medicine is popularly practiced among the

huge part ofits population. It originated in Greece, founded by old ancient Greek

philosophers and was used/documented by Mohamed supporters during the glorious

period of very beautiful,first-rate stage in time of Mohamed following society in high

stage of development. It was brought to the Indo-Pak subcontinent by Mohamed

supporting learners and done expertly here for centuries. The ayurvedic system of

medication was an important componentofhindu society. Traditional Unani medicine

greatly hang on herbal medicine, animals and minerals. Pakistan is relatively rich in

medicinalplants. All the plants are growing wild and no systematic attempt has been

madeto carry out their pharmacognostic study of medicinal plants [21].

In Pakistan medicinalplants are firstly used by tibia dawakhanas. Unfortunately, very

little devotion has been paid to the ethno botanical and pharmacognostic aspect of

plants, as hakims are only concerned with the sexual and asexualparts of medicinal

plants without any regard to their botanical characteristics or distribution in the

different environmental zones of Pakistan. Herbs are not only used in the ayurvedic

system oftreatmentbutin the preparation of many allopathic and homeopathic drugs,

no wonder these herbs are now being commercially exploited for the extraction of

numerous constituents [22].

Hakims or Tabibs are using medicinal plants without anyscientific rationale,

therefore it is extremely important to provide scientific backgrounds to these

treatments. Besides the pharmacological screening of medicinal plants using different

TE
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in-vivo and in-vitro protocols, the isolation of therapeutically active molecules is also

required to augment pharmacological screening andto discover lead compounds.

In Pakistan majorresearch activities on medicinal plants are conducted atinstitutional

levels. These activities are mainly of two type i.e. pharmacological screenings and

isolation of pure compounds. The pharmacological screening is totally dependent on

the folkloric uses of these medicinal plants. Different localities of Pakistan have

different type of medicinal plants and the peoples of those localities have centuries

old information about these herbal remedies. These ethnomedicinal knowledge

transfers from generation to generation. The researcher working on the screening of

indigenous plants for various biological activities have totally ignored those plants

which have no known folkloric uses. A large number of plants have proved good

remedy for the treatment of various ailments, due to such research effort on a large

numberofplants [23, 24].

During the current study, biological/pharmacological and phytochemical

investigations were carried out for the selected plants, S. saligna and A. anisacanthus

members of Buxaceae and Febaceae family, respectively.
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1.2 BUXACEAE(FAMILY)

1.2.1 Description

Buxaceaeis a small family, it consist of 4-5 genera, 90-120 flower producing

species. The members ofthis family are mainly herbs, shrubs, small trees and rarely

perennial herbs, monoecious and diecious. The fifth genus (Notobuxus) ofthis family

is included within the Buxus now. This family is also known as Box family [25]. The

leaves are simple, alternate / opposite andspiral. Inflorescence is axillary. Flowers are

unisexual, male flowers are smaller than female flowers, actinomorphic andsessile.

Petals are absent in flowers, stamens and sepals are equal in numbers. Carpels are

syncarpus and 2-4 in numbers. Fruits of this family when ripe having persistant style,

smooth and blackish in colour seeds are 2-3 in numbers [26].

1.2.2 Distribution

This family is distributed in Kashmir and throughout the northern region of

Pakistan atthe altitude of 5000-9000 fts [27].

1.2.3 Importance

The plants of Buxaceae family are good source of a large number of new

steroidal alkaloids [26]. The species of this family have potential for treatment of

different diseases; fever, rheumatism, liver diseases, hyperactive states of the

gastrointestinal tract, infections, syphilis, pain and inflammation [28]. The wood of

this family is well known throughout as diaphoretic in native countries and used for

treatment of venereal disease. Theplantofthis family is used as narcotic and sedative

in full dose. The wood ofthe plantof this family used for curing leprosy. The volatile

oil distiled from plants are used in cases of epilepsy. The oil has been employed for

piles and also for toothache. Powdered Box leaves used for bot-worm in horses. The

TS
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active ingredients of this plant used for the bite of mad dogs [29]. Most ofthe plants

of this family used as anti acne agents bythetribal and nontribal people ofthe India.

Mostofthe plants ofthis family are used for cholinesterase inhibition and inflamation

treatment [30].

Page 10



 

 

Chapter #1 Part-A Introduction & Literature Review

1.3 SARCOCOCCA (GENUS)

Sarcococca is a genus of Buxacea family. It is also known as sweet box or

Christmas box. It is flower producing genus of this family. Sarcococca is a small

shrub having scally bud. Racemose type of inflorecense is present. Male and female

flowers are towards the apex andbase, respectively. Stamen andsepalsare 4, free,

inserted on receptacle around vestiges of ovary, exerted, oblong anthers and recurved.

Ovary is 2-3 loculed with 2 ovules per locule, syncarpous.It is an ever green and slow

buddingshrub. Leaves ofthis genusare alternate, range in size 3-12cm in length and

1-4cm broad. In winter it produces sweet smelling flowers.Its fruits are red or black

drupe with 2-3 seed [31].

1.3.1 Distribution

The genus is native to Eastern and South Eastern Asia and Himalaya.

Afghanistan through Indo-Pakistan sub-continent to Central China and Sri Lanka

(Ceylon) to South-East Asia and Philippine Isles [32].

1.3.2 Importance

This genus yields about 200 steroidal alkaloid. This genus is mostly used for

omamental purposes than that of medicinal, although it has potent for curanine like

action and is useful in tuberculosis [33]. Manyalkaloid isolated from this genus has

been used as antileishmanial agent [34]. Genus Sarcococca possesses different

chemicalconstituents includingsteroids, alkaloids, glycoside, triterpenoids, sugar and

their alcohol. Crude extract, fractions and isolated secondary metabolites of genus

Sarcococca have shown a wide range of pharmacological activities including

antibacterial, antifeedant, antifungal and cholinesterase inhibiting activities [35].

Page 11



 

Chapter #1 Part-A Introduction & Literature Review

1.4 SARCOCOCCA SALIGNA

Kingdom: Plantae

Phylum: Magnoliophyta

Class: Magnoliatae

Order: Euphorbiales

Family: Buxaceae

Genus: Sarcococca

Specie: Saligna

Plant: Sarcococca saligna

S. saligna is a shrub having rough buds with scale. It has alternate leaves and

glabrous petiole. This plant show axillary racemes or clusters inflorescence, with male

and female flowers. The female flowers at the base and male towards apex. Calyx

consists of 4 free sepals. Androecium consist of 2-3 stamens, anthers are oblongin

shape and dehiscent. Gynoecium consists ofbi or tri carpilary ovary, syncarpus with 2

ovules in each and 2-3 styles which are free. Fruits are fleshy and somewhat dry with

1-2 seeds,it is globose in shape. Seeds are hemispherical and withoutcaruncle [36].

1.4.2 Distribution

The plant is distributed in shady and moist places in Himalayas from

Afghanistan to Kumaon[37].

1.4.3 Importance

Localpeople use the dried branches ofthe plants in the roofas suthra. Locally,

S. saligna leaves aqueousextract is used as anti-pyretic, calmative and have probable

effect against rheumatism, pain and fever [38]. The plant is used for syphilis

treatment, pain, liver disorders, the gastrointestinal tract hyperactive states, infection

and inflammation [36, 37]. The plant has also been reported for its antiulcer,
ES
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antitumor, anti-diarrheal, acetyl cholinesterase inhibitory and anti-secretory activities

[39].

The plant possesses blood purifying, laxative and muscular pain relief potential. The

methanolic extracts have potential to block ganglion by lowering the nicotine’s effect

on blood pressure. The different alkaloids obtained from S. saligna suggesting

discovery for nervous system disorder [40].
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1.5 Aims and objectives

Aimsand objectives ofthe currentstudy are;

» To screen the Crd. MeOH Ext. and various fractions for pharmacological

activities. |

¢ In-vitro pharmacological activities: The selected plant species will be screened

for; antibacterial, antifungal, phytotoxic, heamagglutination, cytotoxic,

antitermite, allelopathy insecticidal and antioxidantactivities. |

¢ In-vivo pharmacologicalactivities: The selected plant species will be screened

for; analgesic, acute toxicity, locomotor, gastrointestinal tract motility and

antidepressantactivity.

» To screen the plant material for nutritional analysis, Scanning Electron

Microscopy, Energy Dispersive X-rays, for determination of the concentration of

the elements and chemical characterization of test sample and preliminary

phytochemical analysis.

» To subject the active fraction(s) of the selected plants to column chromatography

for isolation of active constituents. The structure of the isolated compound(s) will

be identified / elucidated by using analytical techniques such as TLC, IR, UV,

GC/MSand NMR,where applicable [40-43].
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2.1.3.2 Thin-layer Chromatography (TLC)

Pre-coated silica cards (E-Merck PF-254, Type-60) of 20x20cm and 0.5mm

thickness were used for to perform preparative TLC

2.1.4 Spot Locating Reagents

For visualization of spots on TLC cards, various spot locating reagents

(vanillin-phosphoric acid, dragendorff, iodine and ceric-sulphate-sulphuric acid) were

used.

2.1.4.1 Vanillin-Phosphoric Acid (VPA)

1g vanillin was dissolved in 50% aqueous phosphoric acid. When the TLC

cards sprayed with VPA and heated upto 100°C, terpenes and steroids gave intense

blue or light pink and purple color, respectively. Spots of terpenoidal and steroidal

glycosides also appear pinkin color after spray and heating.

2.1.4.3 Dragendorff’s Reagent

(i) 8g of potassium iodide dissolved in distilled water (20 ml).

(ii) 0.85g of basic bismith nitrate was dissolved in a mixture of water (40ml) and

acetic acid (10 ml).

(iii) For stock solution the above(i and ii) were mixed in 1:1.

(iv) For working reagent 10% (V/V) acetic acid was used to dilute the stock solution.

The presence of alkaloid is indicated by appearance oflight brown, light pink, dark

blackish or brown color. Appearance of light pink to light yellow confirms the

presence of highly oxygenated terpenoids and steroids.

2.1.4.4 Iodine Solution

Few crystals of iodine were placed in TLC tank and warmed upto 45°C for 4-5

minutes. Appearance of respective spots will appears for secondary metabolites after

placing the TLC in tank.

eee
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2.2.1 Collection of plant

The fruits ofS. saligna were collected from Abbottabad, Khyber Pakhtunkhwa

(KP), Pakistan, in the month of September 2011. The collected fruits were identified

by Prof. Dr. Farrukh Hussain, plant taxonomist, Department of Botany, UOP.

2.2.2 Extraction

The collected fruits of S. saligna were shade dried and grounded to fine

powdered material with the help ofgrinder. The fine powdered materials (10Kg) were

soaked in commercial grad MeOH for 10 days, two times at 27£1°C with vigorous

shaking. After 10 days the MeOHsoluble material was filtered offand the filtrate was

concentrated at 40°C (under vacuum)by using a rotary evaporator. A blackish Crd.

MeOHExt. of Ikg was obtained.

2.2.3 Fractionation

The Crd. MeOH Ext. (850g) was suspended in distilled water (400ml) and

partitioned with n-hexane (3 x 400ml), CHCI; (3 x 400ml), EtOAc (3 x 400ml) and

acetone (3 x 400ml) to yield; n-hexane (10g), CHCl; (80g), EtOAc (140g), acetone

(80g) and aqueous (155g) fractions (scheme-1). About 50g of Crd. MeOH Ext. was

reserved for other pharmacological/biological screenings.
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Scheme 1. Fractionation ofCrd. MeOH Ext. ofS. saligna fruits
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2.3 PHARMACOLOGICAL / BIOLOGICAL INVESTIGATIONS(In-vitro)

2.3.1 Antibacterial activity

Due to the increasing incidents of infections and evolution of the new

pathogens which showsresistance to present antibiotics, various decoctions of plants

materials are used for the treatment of injuries and burns relief. In the tropical region

of the world, approximately one half of the deaths are occurs due to infections [41].

Here we performed our screening keeping in view the clinical significance of various

pathogens.

Materials

Methicillin resistant Staphylococcus aureus (MRSA), E. coli, Methicillin

sensitive Staphylococcus aureus (MRSA), Pseudomonas aeruginosa and Salmonella

typhi were used, available at Center of Biotechnology and Microbiology, University

of Peshawar. Other materials included test tubes, beakers, micropipettes, incubator,

petri dishes, sterile cork borers, autoclave, dimethyl sulfoxide (DMSO), nutrient agar,

nutrient broth and test samples (Crd. MeOH Ext. andfractions)

Procedure

For determination ofthe antibacterial activity of the test samples against the above

mentioned pathogens, the following steps were carried out [42].

1. Nutrient broth medium was prepared and autoclave. Then poured intosterile test

tubes and to checkthesterility, incubate for 24 hrs at 37°C.

2. The test organism were transferred to the sterile medium and incubated for 24 hrs

at 37°C.

3. On the same day of experiment nutrient agar medium was prepared and poured

into the sterilized petri dishes. For sterility test these plates were incubated

overnightat 37°C.

NS
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4. After sterility check, 18-24 hrs old test culture from the nutrient broth, under

laminar air flow, were transferred to each plate, to prepare bacterial lawn.

. After introducing thetest culture to plates, well (6mm) were made, usinga sterile

borer.

3mgofthe test sample was dissolved in 1 ml of DMSO (<1%)for preparing the

stock solution.

1001 oftest sample from the stock solution was transferred to the respective well

and incubated at 37°C for 24 hrs.

DMSO (<1%) and Amoxicillin were also transferred to wells along with test

sample as negative and positive control respectively.

The following formula was used to determine the percent zoneofinhibition after

incubation.

PercentInhibition = Zone of inhibition of test sample x 100
Zoneofinhibition ofstandard

After measurementofthe percent inhibition we preceded the experiment to determine

the MICso according to the procedure of salmon et al, [43].
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2.3.1.1 Minimum Inhibitory Concentration (MICs)

With slight modification, following steps were carried for determining the MICso.

1. Transfer 4mlofthe prepared nutrient broth into the sterile test tube and incubate at

37°C for 24 hrs forsterility check.

2. After 24 hrs the test bacteria was transferred to the test tubes.

3. 900, 700, 500 and 300l from the stock solution were transferred to the test tubes

containingtest bacteria.

4. After incubation at 37°C for 24 hrs the results were recorded.

2.3.1.2 Minimum Bactericidal Concentrations (MBCs)

Due to low inhibitory effect of the test samples and higher MICso values

obtained against the test pathogens the MBCswere not calculated.
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2.3.2 Antifungal activity

Materials

Antifungal screening was performed against various fungal species;

Aspergillus oryzae, Fusarium fumigatus, Fusarium solanum, Aspergillus flavus,

Aspergillus niger and Penicillium notatum.

Other materials included test tubes, micro pipettes, magnetic stirrer, autoclave,

incubator, Sabouraud Dextrose Agar (SDA), dimethyl sulfoxide (DMSO), test

samples (Cr. MeOH Ext. and fractions) and Miconazole.

Procedure

The test samples were screened for anti-fungal activity, using tube dilution

method [46]. 24mg of the test samples was dissolved in Iml to prepare the stock

solution. Sabouraud dextrose agar (SDA) medium, for the growth of fungal specie,

was prepared as per reported procedure [44]. 4 ml of the sterilized medium was

poured to test tubes and allowed to cool upto 50°C. From the stock solution, 66.7p1 of

the test samples was transferred through a micro-pipette and ten allowed solidifying in

slanting position with final concentration of 400ug/ml SDA.Fresh fungal culture was

inoculated to test tubes. Other test tubes supplemented with negative (DMSO) and

Positive (standard drugs) control and incubated at 27+1°C for 3-7 days. The non-

mycelial visible growth of the test fungi was noted on day 7™ and percent growth

inhibitions were calculated by comparison with positive control.
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2.3.3 Heamaggulatination activity

Materials

Red blood cells (RBC’s) of all blood groups, Disodium hydrogen phosphate

(Na2HPO,), Potassium dihydrogen phosphate (KH2PO,), centrifuge, test tubes,

phosphate buffer (pH 7.0) and incubator.

Procedures

Heamagglutination activity of Cr. MeOH Ext. and various fractions of plant

performed according to reported procedure [45].

First the phosphate buffer (pH 7) was prepared by dissolving KH2PO, (0.453g) and

Na2HPO, (0.47g) in 5Oml of distilled water and were mixed in 3:7 (KH2PO,:

Na2HPO,v/v). A stock solution of test sample was prepared by dissolving Img oftest

sample in Iml of DMSO and phosphate buffer was used to make different dilution;

1:2, 1:4, 1:8, 1:16. From a healthy person, blood samples were collected on the day of

experiment and centrifuged. The red blood cells (RBC’s) were collected for the next

steps and the plasma was discarded. In the phosphate buffer 2% of RBC’s suspension

was prepared. From each dilution Im! of sample was taken in a test tube and Iml of

RBC’s suspension was transferred to it. The tubes were incubated at 37°C for 30

minutes. After incubation the positive and negative results were examined by rough

and smooth button formation.
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2.3.4 Phytotoxic activity

Materials

Phytotoxic activity of the test samples (Crd. MeOH Ext. and fractions) was

tested against Lemna minor. Growth chamber, flasks, micro-pipettes, methanol and

test samples were used in the experiments.

Procedure

The test samples were screened for phytotoxic activity according to Prof. Mc

Laughlin protocol [46]. Following steps were followed during experiment.

1. Stock solutions were prepared by dissolving 20mg of test sample in Iml of

methanol. E-medium was prepared for the growth ofL. minor.

2. 10, 100, 1000pg/ml from the stock solutions were poured to flask and allow to

evaporate the organic solvent at room temperature.

3. After evaporation, 20m1 of E-media was poured to all flasks.

4. Sixteen healthy L. minor plants were selected and put in respective flasks and

incubated for 7 days at 27+1°C in growth chamber

5. Results were recorded after 7 days of incubation.
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2.3.5 Insecticidal activity

Requirement

Different fractions of S. saligna fruits were screened for insecticidal activity

against; Tribolium castaneum, Rhizopherta dominica and Callosbruchus analis

organic solvent (methanol), growth chamber, brush, petri dishes (9 cm), glass vials

standard insecticidal drug permethrine (copex), filter paper and micro-pipette (1000

pl).

Preparation of Test Samples

Test sample (200mg) was dissolved in 3m! of methanol to prepare stock

solution.

Rearing Technique

The above mentioned test insects were reared in breading media using sterile

bottles, providing optimized temperature and humidity level. Insects of uniform size

and age were selected for experimental work.

Procedure

For determining the insecticidal activity, the contact toxicity assay [47] was

performed as following.

On first day petri plates were sterilized and filter papers were cut according to

the size of petri dishes. The filter papers were kept in the petri dishes and stock

solutions of test samples were introduced using micropipette and left till evaporation

of methanol. After evaporation, from selected species, healthy insects of equal size

(16) were transferred to plates using a clean brush. The plates were incubated in

growth chamberfor 24hrs at 27°C (50% relative humidity). Permethrine (Copex) was

used as positive control.
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The results were noted by counting the numberofsurvivals in plants and using

following formula the mortality (percent) was calculated:

Percentage mortality = 100 - No. of insects alive in test x 100

No.ofinsects alive in control

TT
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2.3.6 Dipheny! Picryl Hydrazine (DPPH) radical-scavenging activity

Procedure

Antioxidantactivity ofthe Crd. MeOH Ext. and various fractions of S. saligna

fruits were performed by using the method of Blois with slight modification [48].

1. From Stock Solutions (25mg/50ml) different concentrations (20, 40, 60, 80 and

100ppm) were prepared by using tube dilution method.

2. Iml of the 0.001M DPPH solution was added to 2ml test sample, control

containing no sample.

3. The absorbance was measured at 517nm after 30 min. (SP-3000 PLUS

Spectrophotometer, Optima, Japan)

4. Percent result were calculated by using following formula

Percent RSA = Control absorbance _ Sample absorbance x 100

Control absorbance

The ECso values for each test sample were calculated from the percent RSA graph.

Page 28

 



apne
2.3.7 Brine shrimplethality bioassay

Materials

Test sample, sea salt, Artemia salina (test organism), pasturepipette, syringes

(5.0 and 0.5 ml, 100 and 10,1), plastic dish (shallow rectangular), distilled water

(double), magnifying glass, organic solvent, glass vials, organic solvent, aluminum

foil and Etoposide.

Procedure

The test samples were screened for their cytotoxic effect as per reported

procedure, against A. salina [49]. Sea water is a very good media for hatching of A.

salina. Sea water(artificial) was prepared in doubledistilled water using commercial

salt mixture and filled in an unequally divided (larger and smaller compartment)

plastic dish for hatching purpose. Brine shrimps (50mg) were introduced into plastic

dish and kept at room temperature for two days to hatch and mature. After maturation,

the naupli were collected using a Pasteur pipette. Test samples (20mg) were dissolved

in 2mlof volatile organic solvent, serving as stock solution. From the stock solution;

5, 50 and 500p1 were transferred to vials (3vials/concentration). The organic solvent

was completely evaporated in fume hood. To each vial, larvae (10) and sea water

(Iml) were added. The final volume of each vial was adjusted to Sml with sea water.

The vials were incubated under illumination at 26+1°C for 24hrs. Etoposide and

methanol were used as positive and negative control, respectively. After incubation,

brine shrimps that survived were counted using a magnifying glass.
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2.3.8 Anti-termite activity

Procedure

The test samples were screened for anti-termite potential, using reported

procedure of Saliha etal., [50].

Requirements

The following were required to carry out the anti-termite activity of the test

samples. Magnifying glass, blotting paper, petri dishes, beaker, cutter, Heterotermes

indicola culture and test samples.

Procedure

The blotting paper was sterilized and cut accordingto the size of Petri plates.

The test samples (2mg/ml) were prepared in respective solvents then the blotting

papers were dipped in the respective test sample, evaporate the organic solvent. 25

termites were transferred to each petri plate and after each 24 hrs of incubation the

termites killed were observed using magnifying glass, till all termites were dead.

Respective solvents were also used as negative control i.e. with methanolic fraction,

methanol served as a negative control and so on. All the experiments were performed

3 times and the average number oftermites killed each day was noted.
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IN-VIVO PHARMACOLOGICAL SCREENING

For the screening of various in-vivo biological activities, the Crd. MeOH Ext.

obtained from fruits ofS. saligna was used.

Experimental animals

Young BALB/C mice ofeither sex aged 4-5 weeks, average weight 20-25¢

were used for the experiment. The mice were purchased from the animal Research

Branch National Institutes of Health (NIH).

The animals were kept in standard environmental condition for one week for

acclimation after their purchase. The set ofrules followed for animal experiment were

approved by theinstitutional animal ethical committee [51].

2.3.9 Acute toxicity

Procedure

The acute toxicity was determined by using Crd. MeOH ExtS. saligna fruits

various doses ranging from 500 mg/kg to 1000 mg/kg b. w (body weight of mice).

The mice were distributed equally in groups. Negative control group was treated with

distilled water at a dose of 10 ml/kg b. w. After treatment with test doses, the animals

were kept under observation for 24 hrs. The animals were observed for acute toxicity

effect in the first 4 hrs and the percent death was calculated after 24 hrs [52].
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2.3.10 Analgesic activity

The test samples were screened for analgesic effect as per following protocol

[56].

Requirement

Acetic acid (Merck), Tween-80, Normal saline solution, Diclofenac sodium

and BALB/C mice.

2.3.10.1 Acetic acid induced writhing

For the determination of analgesic effect Crd. MeOH Ext. was used as test

sample. For the experimental work BALB/C mice of both sex and 18-25g body

weights (b.w) were selected. The experimental animals were divided into five

different groups (n=6) out of which two groups (I and II) served as negative and

positive control. Normal saline (negative control) and diclofenac sodium (positive

control) at 10ml or mg/kg of b.w was administered to Group I and Group II,

respectively and were fed according to recommended guidelines and 2 hrs before

starting the experiment, food supply was stopped [53]. The remaining groups (III-V)

were administered with Crd. MeOH Ext. at a dose of 500, 700 and 1000mg/kg b. w.

Acetic acid (1%) was administered to the mice after half hour of the above treatment,

through intra-peritoneal (ip) route. The abdominal constrictions (writhes) were

started after 5 min of acetic acid injection and count for next 10 min. The following

formula was used to calculate the percent analgesic effect ofthe test samples.

No. of writhing (tested animals)

eeeeNo. ofwrithing (control animals)
X 100
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2.3.11 Gastrointestinal tract (GIT) Motility

Requirements

BALB/C mice, normalsaline, castor oil and charcoal suspension.

2.3.11.1 Charcoal meal procedure

The Crd. MeOH Ext. was screened for possible effect(s) on the motility of

GIT. BALB/C mice (25-30g) were selected and divided into five different groups, out

of which two groups (I and II) served as negative and positive control [54]. Normal

saline (negative control) and castor oil (positive control) at 10 and 0.1ml/kg b.w was

administered to group | and II, respectively. The remaining groups (III-V) were

treated through i.p rout, with Crd. MeOH Ext. at a dose of 1000, 700 and 500mg/kg b.

w. After 15 min of the above treatments, aqueous suspension of charcoal at 0.3 ml

dose was administered to each experimental animal. After 30 min, the test animals

were killed by cervical dislocation and the small intestine was removed to measure /

check the distance covered by charcoal. The following formula was used for

calculating the percent GIT motility ofthe test samples.

GIT motility (%) = 100 - distance covered / total intestine length x 100
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2.3.12 Antidepressant Activity

Requirements

Water tub, normal saline, Fluoxetine and stop watch.

2.3.12.1 Using Forced Swimming Test (FST) Model

To evaluate the antidepressant effect of the test sample, FST model was used.

A water container with dimensions of 42x19 x19cm was used for this purpose. The

mice were divided into 5 different groups (n=6), out of which two groups (I and II)

served as negative and positive control.

Normalsaline (negative control) and fluoxetine (positive control) at 10m! and

15mg /kg b.w dose was administered to groupI andII through i.p, respectively [59].

The remaining groups (III-V) were treated with Crd. MeOH Ext. at a dose of

1000, 700 and 500mg/kg b.w. The experimental animal were allowed to swim in the

water tub one day before performing the experiment. The water temperature was

maintained at 25+2°C. The experimental animals were handed as per recommended

procedure(s) and the standard laboratory environments conditions were also

maintained during experimental work. All groups were treated with above stated

doses of Crd. MeOH Ext. and drug. After 30 min each mouse was allowed to swim in

water tub for 360second while immobility time was noted during last 240second.
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2.3.13 Locomotoractivity

Requirements

Woodenapparatus, BALB/C mice, normal saline and diazepam.

Procedure

The test samples were screened for locomotor activity, using a wooden device

of 150cm in length. The wooden device was divided into 19 equal squares.

The experimental animals were divided into five different groups (n=6), out of

which two groups (I and II) served as negative and positive control. The negative

control (group I) was treated with normal saline (10 ml/kg) and positive control

(group II) was injected diazepam at a dose of 0.5 mg/kg b. w (i. p) [59]. The

remaining groups (III-V) were treated with Crd. MeOH Ext. at a dose of 1000, 700

and 500mg/kg b.w through i.p rout. After 30 min of administration of test sample,

positive and negative controls, the experimental animals were observed for 10 min

and the number oflines crossed were recorded [55, 56].
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2.3.14 Qualitative Phytochemistry

Various phytochemical constitutes were identified preliminary in crude

methanolic extract of the fruits of S. saligna following recommended methods [57-

61).

2.3.14.1 Carbohydrate

Molisch’s test

The extracts (1g) were treated with alpha-anpthol and then concentrated

H2SO, (2ml) was added. The purple to violet color at the link indicates the presence

ofcarbohydrates.

Benedict’test

Few drops of Benedict’s reagent (alkaline solution containing cupric citrate

complex) was added to extract and boiled in water bath. The appearance of reddish

brown precipitate indicates the presence of reducing sugar.

Fehling’s test

Equal volume of Fehling’s A (Copper Sulphate) and B (Potassium tartarate

and Sodium hydroxide) were treated with few drops of sample solution and boiled.

Presence of reducing sugar was confirmed bya brick red precipitate of cuprous oxide

formation.

2.3.14.2 Proteins and aminoacids

Ninhydrin Test

The presence of proteins was identified using ninhydrine test (the extract

solutions were treated with 0.2% ninhydrine solution (indane 1, 2, 3 trione hydrate)

and boiled, the appearance ofviolet color identifies the presence ofproteins.
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2.3.14.3 Alkaloid

Following qualitative test(s) were performed to determine the presence of

alkaloid in the selected plantfruits.

Mayer’s test

The Mayer’s reagent (potassium mercuric iodide solution) was added to the

plant extract (2.5g). The alkaloid contents were represented by white creamy

precipitate.

Wagner’s test

A few drops of Wagner’s reagents (iodine solution in potassium iodide) were

added to the plant extract (2.5g). The presence of alkaloids was represented by

reddish brown precipitate.

Hager’s test

The test sample (2.5g) was treated with saturated solution of picric acid

(Hager’s reagent), the yellow precipitate appearance indicates the alkaloid’s presence.

2.3.14.4 Sterols and Triterpenoids

Sakowski’s Test

The concentrated sulphuric acid was added to 1g oftest extract, shake vigorously

and then allowed to stand for some time. The red or yellow appearance at the lower

layer indicates the presence ofsterols or triterpeniods, respectively.

2.3.14.5 Phenolic compounds

Ferric chloride test

2mlofferric chloride solution was added to 2g of test sample, the appearance ofdeep

bluish green color reflects the phenolic compound’s presence.
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2.3.14.6 Flavonoids

Alkaline reagenttest

lg of test sample was treated with NaOHsolution and the disappearance of intense

yellow color on additions ofdilute CH;COOH, confirm the presence offlavonoids.

2.3.14.7 Tannins

Gelatin Test

To lg test sample, 1% gelatin solution was added containing NaCl. White precipitate

appearance indicates the tannin’s presence.

Ferric Chloride Test

The test extract was reacted with ferric chloride and tannin presence was

confirmed by blue green color appearance.

2.3.14.8 Saponins

Frothing Test

The presence of saponins wasconfirmed bythe frothing test, 5 ml ofextract was

shaken vigorously in a test tube. Formation of froth and it’s persistence for some time

showed the presence ofsaponins.
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2.3.15 Nutritional Analysis

2.3.15.1 Determination of Ash

Requirements

Desiccators, burner, muffle furnace, china dish and electric balance.

Procedure

Hold a clean flat bottom china dish in a hot burner flame for 1 min, transferred

desicator then weight (W) after cooling. Take a suitable amount of test sample(s)

(W1), gently heat on bunsen burner then charred in suitable condition for transfer to

muffle furnace (550°C) [62].

Continue the heatingtill all the carbon burnt away and after complete burning transfer

the ash and dish to desiccator, weight after cooling (W2).

Calculations

Percent Ash = Wi -W2 X 100
Wtof the sample

Weight (empty dish) = W Weight (empty dish + Sample) = W;

Weight (empty dish + Ash) = W2
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2.3.15 .2 Determination of the Moisture

Requirements

Petri plates, electric oven, desiccators and electric balance

Procedure

1-2g of the test sample(s) was weighed in a clean petri plate (W;) and place in

oven at 105°C for 4-6 hrs till a constant weight obtained. The plates were then

transferred to a desiccator for 30 min to cool it. Weight of the plates was measured

after cooling (W2).

Calculations

Percent Moisture = W) — W2 X 100 [63]
Wtofthe sample

Page 40

 

 
R
C

reneG
t
a
e
e
O
p
ge
ne



 

Chapter #2 Part-A rimental

2.3.15.3 Determination of proteins by “Macrojeldahldistillation method

Reagents Apparatus

H2SOxg,boric acid, NaOH, K2SO4, CuSO, HCl, Kjeldahl flask, digestion and

distillation apparatus.

Mixed indicator

Dissolve methyl red (0.016g) and bromo-cresol green (0.03g) in 100 ml of

alcohol.

Macro-kjeldhal method was used for measurementofprotein (% N x 6.25) as

following.

a. Digestion

Take 0.5g of dry ground samplein a kjeldahl flask. Add 18ml of H2SOx, 1g of

CuSO, and 20-25 mlofconc. H2SO, Digest it in kjeldahl digestion unit (kjeldatherm)

for 6 hrs so that the complete release of SO2 occurs and the solution becomeclear or

green then coolthe mixture.

b. Distillation

Transfer 50ml of4% boric acid solution to a receiving flask and add 3-5 drops

of mixed indicator and place it under the condenser of Kjeldahl. Distillation unit

making sure that the condenser tube extends beneath the surface of the acid, in the

flask, now add 50 ml water and 60 ml of 32% NaOHsolution to Kjeldahl flask. After

distillation the flask was removed.

c. Titration

Take HCI (0.1N) in burette and titrate the contents. Note down the reading and

determine the percentage ofprotein in it as follows.

Calculation: Percent Protein = % Nitrogen x 6.25. [63]

Page 41

 



 

ca

2.3.15.4 Determination of Fat or Ether

Equipment and Glassware

Petroleum ether extraction thimbles, soxhlet extraction apparatus.

Determination of fat was carried out by soxhlet extraction using petroleum ether in

Soxhlet system H.T (Tecator). The procedure is given below.

Procedure

For extraction of crude fat, soxhelt’s apparatus was used;first weigh 2-4g of

extraction thimble. The thimble was plugged with absorbent cotton wool and placed

in extraction chamber. A previously clean and dried 250ml round bottom flask was

weighed, filled 1/3 with solvent and connect to extraction tube. The sample was

placed overfilter paper and turns on the flow of tap water and continues for 5-6 hrs.

Tapping occurs after 5-6 min at 3-4 drops/second condensation rate. After completion

of process, remove the thimble from the extractor and heat the flask so that all the

solvent can be collected for future. The flask was then dried at 105°C, cooled and

weighed. The fat contents were calculated by using following formula.

Calculation

Percentfats content = W, — W2 [63]

Wo
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2.3.15.5 Determination of Crude Fiber by Fibertec

Equipment and Glassware

Crude fiber extraction apparatus (Fiber Tec System M. Tecator), oven, muffle

furnace and suction pump.

Reagents

N-octanol, potassium hydroxide (KOH)solution and water.

Procedure

Weigh and transfer an exact quantity of test sample (1.0g = Wo) to a clean

filter crucible and fix in a crucible stand. The foam formation was prevented by

adding few drops of octanol and boiled for 30 min. Filter the sample and wash three

times with hot water spray device (30 ml of water) and dry.

Add 150 ml of KOHsolution to each sample preheated in the second reagent system.

Add a few drops of octanol and boil as above for another period of 30 min. the

percent crude fiber was calculated by following formula.

Calculations

Percent Crude fibers = W; — W2 x 100 [AOAC]

Wo
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2.3.15.6 Carbohydrates Contents

Carbohydrate content(s) were determined by subtracting the amountoffat,

protein, crude fiber, moisture and ash from 100 [63].

Formula

Carbohydrates contents = (100 — ash + moisture + fibers+ fats+ protein).

Gross energy

Gross energy of proteins, fats, fibers and carbohydrates were find out by

reported protocol (AOAC 2000). Following formula was used to calculate the total

gross energy ofproteins, fats, fibers and carbohydrates in a particular plant parts. We

can find the gross energy individually as well for each ofthe nutrients.

Formula:

Energyvalue (Kcal/100g = (2.62*%protein)+(8.37*% fat)+(4.2*% carbohydrate)+(4.6~ fibers) [68].
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2.3.16 Elemental analysis

Reagents and Equipments

Double distilled water, H2SO4, Nitric acid (HNO3), Hydrogen per oxide

(H2O2), Hydrogen fluoride (HF), Perchloric acid (HCIO4) and HCI (Analytical grade).

Lead (Pb), cadmium (Cd), cobalt (Co) and manganese (Mn), copper (Cu), zinc (Zn)

and iron (Fe). Glass wares and plastic equipment were thoroughly washed with water,

followed by rinsing with distilled water prior to use.

Sample preparation

Samples were prepared by wet digestion method. For this purpose, in a conical

flask, 1g of powder drug was taken and 10ml of 67% conc. HNO; was added. The

flask was kept overnight at room temperature and add 4ml of67% conc. HCIO,. The

flasks were then heated till a clear solution of approximately Im! was left. After

cooling, the final volume adjusted to 100ml by addition of double distilled water and

filtered through whatman’sfilter paper and the filtrate serves as stock solution and

stored in air tight containers for elemental analysis [61]. Each sample was then

analyzed by flame atomic absorption spectrophotometer and flame photometer, in

triplicate. Calibration standard of each metal was prepared by appropriate dilution of

the stock solutions [64 -68].
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2.3.17 Allelopathy

a
an
l

al

Procedure

The Allelopathic potential of S. saligna fruits was tested against wheat seeds.

The experiment was designed in a completely randomized manner at Centre of

Biotechnology and Microbiology, University of Peshawar [69]. Wheat seeds were

tested for 48 and 72 hrs against different concentrations (10 and 20g/100m!). Distilled /

 

water was used as positive control. Petri dishes were properly washed andsterilized.

The experiments were performed in triplicates and 10 seeds were added to each plate |

and incubated for 72hrs at 30°C. After 72 hrs, radical and plumule length and fresh

weight, was recorded with the help of digital balance and ruler. After measuring the

above parameter(s) the seeds were incubated in oven for 72 hrs at 60°C for

determination of moisture contents and dry weight. The collected data was analyzed f

through Anovatest [70].
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2.3.18 Scanning Electron Microscopic (SEM) Analysis

Sample was prepared in the form ofthin films on a copper grid carbon coated

bytaking a small quantity of S. saligna fruit powderin distilled water and then on the

SEMgrid thatlayer was kept for dryness through hotair of 50-60°C for Smin [71].

2.3.19 Energy Dispersive X-Ray (EDX)

The S. saligna fruits powder was prepared by grinding. The elemental

composition study was carried out by EDX coupled with SEM JSM-5910. The

dispersed particles were sprinkled over a double sided sticky tape which was mounted

on a microscopic stub of aluminum [72].
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2.3.20 Gas Chromatography-Mass Spectrometry (GC-MS)

A gas chromatograph from Shimadzu connected to mass spectrometer

equipped with auto-injector and sampler was used. Helium was used as carrier gas.

All chromatographic separations were performed on a capillary column (TRB-FFAP;

Technokroma) with specifications; length (30m), internal diameter (0.35mm),

thickness (0.250,m). 11 of sample and standard were injected to the column. Injector

was operated in a split mode with a split ratio 1:50. Injection temperature was 240°C.

The column temperature started at 50°C for 1 min and was raised to 150°C at the rate

of 15°C/min. The oven temperature was raised to 175°C with 2.5°C/min interval and

hold for 5 min the temperature was then raised to 220°C with 2.5°C/mininterval for 3

min. The total elution time was 43 min and the MS scanning was performed at 85-

380m/z. The constituent(s) of the test sample were identified by comparing the mass

spectra of test and standard obtained from the National Institute of Science and

Technologylibrary (NIST 05).
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Chapter #3 Part-A ResultsandDiscussions

3.1 Bioassay screening

3.1.1 Antibacterial activity

Oneofthe major problem faces by the science in currentsituation is resistance to

antimicrobial drugs. Finding new antimicrobial agent can help us to get rid of such

problems [73]. Crd. MeOH Ext. and various fractions of S. saligna fruits were screened

for antimicrobial activity against E. coli, MRSA, MSSA, P. aeruginosa and S. typhi. The

results are summarized in table 3.1-3.2 and presented in figure 3.1-3.4

The order of antibacterial activity against E. coli was; E=L (48%) > A=D=J=K

(37%) > L (33.3) > C=I (26%) and B (22.2%). G and H fractions were found inactive

against, E. coli. Against MRSA; A=D=G=I (53.3%) > B=E=H (46.6%) > Cr. Ext. (33.3%)

> J=K=L (26.6%) > F (20.0%) > C (13.5%). Against MSSA; F (65.3) > A (58%) >

D=E=K=L (57%) > B=C (53.8%) > J (50%) > H=I (46%) > G (38.4%). Against P.

aeruginosa; H (59.2%) > A=D=L (55.5%) > C (52%) > K (51.85%) > I (44.4%) > E=J

(37%) and B, F and G fractions were found inactive. Against S. nyphi; H (59.2%) > A

(55.5%) > C (52%) > K (51%) > F (48.1%) > D=G=I (44.4%) > E (40%) > L (37%).

The above results revealed that all fractions except G and H, showed low

antibacterial activity against E. coli. A, B, D, E, G, H and I fractions showed moderate

activity while rest of the fractions possess low antibacterial activity against MRSA.

Fraction F showed good antibacterial inhibition while other fractions were not that much

active against MSSA. Fractions A, C, D, H, K and L were moderately active and the

other fractions showed lowactivity or found inactive against the P. aeruginosa. Fraction

C showed moderate while fractions A, C, H, F, D, G, land E showed low activity against

S. typhi.

eS
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Aerial parts of S. saligna showed significant antimicrobial activity. S. ruscifolia

extracts has been reported for good antimicrobial activity [74]. The afore mentioned

results indicate that S. saligna contains antibacterial agents. The fractions can be

subjected to activity guided isolation ofthe natural active constituents

Minimum Inhibitory Concentration (MICs)

The MICso values indicate the potency of a test sample, lower the MICso higher

will be the potency. MICs values (mg/ml) of the various fractions of S. saligna (with

moderate antibacterial activities) were calculated by using Microsoft XL sheet from three

different reading as shown in table 3.3 and figure 3.5-3.7.

Minimum Bactericidal Concentration (MBC)

Due to higher MICso values the MBCsfor the test samples were not calculated

against test pathogen.
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Chapter # 3 Part-A i Results and Discussions

 

Fig. 3.1 Antibacterial activity of Crd. MeOH Ext, A and B fractions of S. saligna fruits

 

Fig 3.2 Antibacterial activity of fractions C, D and E ofS. salignafruits

 



 

5:
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Fig 3.3 Antibacterial activity of fractions F, G and H ofS. saligna fruits
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Fig 3.4 Antibacterial activity offractions I, J, K and L of S. salignafruits
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Fig 3.6 MICs offractions E, F, G and H of S. salignafruits
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Fig 3.7 MICspo offraction I, J, K and L of S. salignafruits
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3.1.2 Antifungalactivity

All the test samples of were screened for the antifungal activity against A.

oryzae, F. fumigatus, F. solani, A. flavus, A. niger and P. notatum. The results are

shown in table 3.4 and presented in fig 3.8. Miconazole and Amphotericin-B and used

as standard drug. The Crd. MeOH Ext. D, H and J fractions showed low percent

inhibition (20%) against F. fumigatus, while the rest of the fractions were inactive

against F. fumigatus. All the fractions were inactive against A. oryzae, F. solani, A.

flavus, A. niger and P. notatum. The results indicate that S. saligna fruits contain no

antifungal agents. Major drawback in chemotherapy is microbial resistance of fungal

infection. The ethanolic extract of S. saligna has been investigated for antifungal

activity of against clinical isolates and showed good results [75].
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Fig 3. 8. Antifungal activity of Crd. MeOHExt and variousfractions of S. saligna fruits
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ee
3.1.3 Phytotoxic activity

The herbicides which are obtained from plants are often environment friendly.

Therefore it was sensible to search for the herbicides which are plant's origin. L. minor

is sensitive to bioactive compound, that’s why it is used to detect the phytotoxic

compounds. Phytotoxic compounds are accepted antitumor and plantgrowth stimulant

[76]. All the test samples of were screened for possible phytotoxic activity against the L.

minor. The results are given in table 3.5 and 3.5a and presented in figure 3.9.

Fractions D, C, G, H, K and L showed moderate phytotoxic activities (50, 43.75, 50, 56,

43.75 and 56.25 %), respectively at higher concentration (1000u2/ml).

Low phytotoxic activity was observed for all fractions at lower concentration

(100pg/ml). Fractions C, D, F, G, H, J and L possess low phytotoxic effect at lower

concentration of(10pg/ml).
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Chapter # 3 Part-A Results and Discussions

 

Fig 3.9. Percent growth regulation of Crd. MeOHExt. and variousfractions of S. saligna

fruits
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3.1.4 Heamagglutination activity

Certain plants, in their different parts, contain heamagglutinins, which can be used

as blood typing reagent in the same way as agglutinin from animal source. By using

lectins we can study the sugar components on the cancerous and normal cell surface [76].

Lectins are one of the most important toxin and show resistance to absorption when

ingested [77]. By different mechanism, it can negatively affects the nutrientutilization.

The plants source agglutinins are available in large quantities and are economical

therefore it has advantages our animal source.

S. saligna fruits were tested for heamagglutination activity against RBC's ofall blood

group. The results are given in table 3.6. The Crd. MeOH Ext. and fraction A showed

weak agglutination against O" blood group at 1:2 dilutions. Similarly, rest of the

fractions showed noactivity against the human erythrocytes. The above results indicate

that S. saligna fruits contain no lectins.
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Chapter #3 Part-A Resultsand Discussions

3.1.5 Insecticidal activity

The Crd. MeOH Ext. and various fractions of S. saligna fruits were tested for

insecticidal activity against C. analis, R. dominica and T. castaneum. Results are given in

table 3.7 and figure 3.11.

These results revealed that fractions E, F, G, H, I, K and L showed low

insecticidal activity (<40%) against 7. castaneum, while rest of the fractions and Crd.

MeOHExt. was foundinactive against the same insect specie. Fractions C, F G, H, 1, K

and L showed low activity (<40%), while Crd. MeOH Ext and rest of the fractions

showed noinsecticidal activity against R. dominica. All the fractions and Crd. MeOH Ext

showed low insecticidal activity (<20%) against C. analis except A, B, G, H and J which

were found inactive. Permethrine (Copex) was used as positive and organic solvent as

negative control. Positive control showed 100% while negative control showed no

insecticidal activity. Above results show that S. saligna fruits have low insecticidal

property.
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A

 

Fig.3.11. Insecticidal activity Crd. MeOHExt. and variousfractions ofS. salignafruits
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3.1.6 Diphenyl Picryl Hydrazine (DPPH)radical-scavengingactivity

Due to the importance of antioxidant activity, the test samples were screened for

DPPHfree radical scavengingactivity at different concentration; 20, 40, 60, 80, 100ppm.

The results are given in table 3.8-3.8a and are presented in figure 3.12-3.13.

A good scavenging potential was observed for fraction L (73%), I (71%), D

(70%), J (69%), F (65%), H (63%), C (62%) and B (61%). Moderate activity was

observed for fractions E (56%), K (55%), A (53%) along with Crd. MeOH Ext. (50%)

Fractions D, L and J possess moderateactivity (>40% and <43%). D, J, L, 1, G, B, H and

C fractions showed moderate while remaining fractions along with Crd. MeOH Ext.

showed low scavengingeffect.

Low ECso values was obtained for J(40.50y/ml), 1(40.74y.g/ml), D(42.574¢/ml),

H(45.48p9/ml), L(45.5pg/ml), G(56.61pg/ml) and B(58.61 pg/ml).
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Chapter # 3 Part-A Results and Discussions

 

Fig.3.12. EC50 values of the Crd. MeOHExt and variousfractions ofS. saligna fruits

 

Fig. 3.13 EC50 values ofthe variousfractions of S. salignafruits
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3.1.7 Brine shrimplethality bioassay

Brine shrimp lethality bioassay was used to determine the cytotoxic effect of the

test samples. The results indicated that the Crd. MeOH Ext showed low cytotoxicity

(16.6%) at 1000pg¢/ml. At 100 and 10pg/ml, cytotoxicity was 13.3 and 6.66%,

respectively. The fraction A showed low cytotoxicity (16.6%) at 1000y¢/ml and low

activity (10 and 6.66%) was also observed at concentration of 100 and 10yg/ml,

respectively. The fractions B and C showed low toxicity of 20 and 16.6% at 1000 and

100pg/ml, respectively. The fraction D, E and F showed low brine shrimp lethality at

1000p¢/ml (33.4, 23.3 and 20%), 100pg/ml (20, 13.3 and 10%) and 10yg/ml (20, 10 and

6.6%), respectively. The G, H and I fractions showed low brine shrimplethality (16.6,

33.3 and 40%) at 1000y¢/ml, respectively. The same fractions showed low lethality at

100 and 10pg/ml. A moderate cytotoxic effect was shown by fractions J (40%) and K

(40%) at higher concentration while at low concentration, low activity was recorded for

these fractions. The L fraction showed low cytotoxicity (36.66%) at higher and lower

concentrations. Results are given in table 3.9 and 3.9a and presented in figure 3.14.
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Fig 3.14: Cytotoxic activity of Crd. MeOHExt. and variousfractionsoffruits of S. saligna
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3.1.8 Anti-termite Assay

The anti-termite activity of Crd. MeOH Ext. and different fraction of S. saligna

fruits were carried out at “Termites lab, Nuclear Institute of Food and Agriculture

(NIFA), Peshawar, KPK, Pakistan. All the experiments were repeated 3 times. The

results are shown in the table 3.10.

Termites play an important role for the recycling the plant resources. The

burrowing effort of termites help in soil exposure to air. They are mainly found in

tropical and subtropical regions. They cause great damage of economy by destroying

wooden product besides being beneficial [78].

The Crd. MeOH Ext. showed significant activity against H. indicola. The

experiment extended for next two days. On 1* day 13 and on 2™ day 20 termites were

dead on an average, no termite survived on 3% day. On 1 day A, B, C and fractions

killed an average of 13, 16, 20 and 22 termites, respectively. On the 2™ day of the

experiment 20, 21, 22 and 23 termites were killed on an average on 3dayall the termite

were killed by fraction A but for B, C and fractions 24, 23 and 22 termites were killed,

respectively. The experiments for the fractions; E, F, G, H, 1, J, K and L was completed

in three days. On average; 21, 18, 17, 18, 20, 20 and 21 termites were killed on 1* day,

respectively. On the 2™ day ofthe experiment, 22, 20, 20, 22, 22, 22, 23 and 23 termites

were killed on an average, respectively. On 3™ day, no termite survived for fractions G,I,

K and L but for the fractions E, F, H and J; 23, 22, 23 and 24 termites were killed,

respectively.
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Table 3.10 Anti-termite activity of the Crd. MeOH Ext. and various fractions of S.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      
 

 

 

saligna fruits

Sample No. of Days Average Sample No. of Days Average
Termite termite Termite termite killed
used killed used

Crd. 25 1 13 G 25 1 20

Ext 2 20 2 20

3 25 3 25

A 25 1 16 H 25 1 21

2 20 2 22

5 25 3 23

B 25 1 20 I 25 1 20

2 21 2 21

3 24 3 25

Cc 25 1 22 J 25 1 22

2 22 2 22

3 23 3 24

D 25 1 20 K 25 1 20

2 23 2 23

3 23 3 25

E 25 1 21 EL 25 1 21

2 22 2 23

3 23 3 25

F 25 1 18

2 20

3 22     
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3.1.9 Acute toxicity

The result of acute toxicity for different doses (500, 700 and 1000 mg) of S.

saligna fruits are given in table 3.11.

The Crd. MeOH Ext. was administrated at a dose of 500, 700 and 1000 mg/kg

b.w intra-peritonialy (n=6). After administration the animal were observed for 24 hrs for

mortality, but no dose was found to be toxic and all doses were found safe therefore the

test samples are considered to be relatively safe.

The in-vivo studied showed that the S. saligna is safe upto a dose of 500-1000mg/kg body

weight [79]. S. salisifolia alkaloidal steroids are safe upto a dose of 300-1000mg/kg b.w

[80]. To investigate the effects of n-butanol extract and total alkaloids of S. ruscifolia a

traditional Chinese medicine, it is safe upto a dose of 1.65x10~ (-5) and 4.3x10~ (-6)

g/L, respectively, for rats [81]. The EtOAc fraction ofthe leaf of S. saligna is safe upto

250mg/kg b.w [82].

Table 3.11 Acute toxicity ofthe Crd. MeOH Ext. of S. saligna fruits

 

Test Samples Dose (mg/kg) Gross effect after 4 hrs Mortality after 24 hrs
 

500 - =
 

Test sample 700 = a
     | 1000 s =
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3.1.10 Analgesic activity

The Crd. MeOH.Ext. of S. saligna fruits was evaluated for its analgesic effect

using chemical and thermal induced pain model. Analgesic is a group ofdrugs used as to

relief pain or analgesia. Analgesic drugs are distinct from the anesthic which eliminate

the sensation it act on various way oncentral nervous system [83].

Acetic acid induce writhing test

This study showed that the Crd. MeOH Ext. of S. saligna fruits possesses

analgesic activity. The results showed that the pain release was achieved in a dose

dependent manner as shown intable 3.12. The significant (P<0.01) analgesic effect was

shown atall the applied doses, while the maximum inhibition was found at 1000mg/kg

dose of the test sample as shown in table 3.12. The percent inhibition of writhing is

shown in Figure 3.15. Diclofenac sodium was more than the high dose oftest sample.

The experiment showed that the Crd. MeOH Ext. possess analgesic effect. This is

a common, sensitive, quick and easy method for the determination ofexterior analgesic

effect of natural extract and other drugs as well [84]. The local receptor (peritoneal) in

mouse is responsible for occurrence ofabdominalcontraction [85]. It is also reported that

there is increase sensitization of peritoneal receptors (nociceptive) to prostaglandins.

Generally it is assumed that with acetic acid induced pain model, the synthesis

(production) of prostanoids like PGF2a and PGE2 and lipo-oxygenase derivatives

increased in the peritoneal liquids and served as pain mediators [86]. These substances

are produced by cyclo-oxygenase (COX) pathway derived from arachidonic acid, which

is liberated from phosphatides of inflamed abdominal tissue [87]. These chemicals

produced in peritoneal fluids which cause pain and appear in the form of belly
SS
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contractions. Writhing inhibition by different materials may be involved in inhibition of

prostanoid, whichis considered for pain inhibition through peripheral mechanism [88].

It is suggested that the test sample showed analgesic effect through inhibition of

abdominal receptors (nociceptive), it may be due to decrease in synthesis or inhibition of

prostanoids production. The active chemical(s) present in test sample are responsible to

reduce the abdominal contraction due to analgesic effect.

Page 80  



Chapter #3 Part-A Results and Discussions

Table 3.12 Analgesic activity ofCrd. MeOH Ext. ofS. saligna fruits

 

 

 

 

 

 

Ea

i S.No. Treatment Dose (ml or mg/ kg) No. ofwrithing (10 min)
Mi (Mean+SEM)

; 1 Normalsaline 10 52.50 + 4.28

500 48.33 + 1.78

2 Test sample 700 39.83 + 1.22**

1000 31.674 1.24***

3 STD (Diclofenac 10

sod.) 19.50 + 1.02***     
 

Values are reported as mean+ S.E.M. (n=6). ANOVA followed by Dunnett’s test was

applied on the data to find the level of significance in comparison with negative control.

*P <0.05, **P <0.01 and ***P <0.001.
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Fig 3.15: % analgesic activity of Crd. MeOH Ext. of S. saligna fruits

ANOVAfollowed by Dunnett’s test was applied on the data to find the level of

significance in comparison with negative control, *P<0.05, **P<0.01 and *** P <

0.001.
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3.1.11 Anti-diarrheal effect

Charcoal meal test (Anti GIT motility test)

The test sample cause a significant movement of charcoal meal in the intestine of

mice as shown in figure 3.16. After treatment with test sample, distance (%) covered by

charcoal meal through the small intestine was 20.58, 16.98 and 08.35cm at the tested

doses of 500, 700 and 1000mg/kg, while in normal saline and charcoal meal treated

groups the charcoal soci movement was 33.21 and 54.44%, respectively.

The percent GIT motility of Crd. MeOH Ext. (500, 700 and 1000mg) and atropine

sulphate assessed by charcoal propulsion results obtained are shown in table 3.13.

Normal saline was used as the negative and atropine sulphate as positive control.

Multiple comparison tests revealed that test sample at concentration of 1000mg/kg b.w

and atropine sulphate significantly reduced the GIT motility.

The GIT motility of test sample was best determine by this protocol [86]. The different

plants of buxaceae are famous for its antispasmodic effect [89]. M3 receptor of small

intestine cause activation of the relaxation, acetylcholine cause activation of M3 which

increase the abdominal crump. The Crd. MeOH Ext. may cause relaxation of intestine

[90]. The effect of antispasmodic agents is to relieve the symptoms of abdominal pains.

The Crd. MeOH Ext. reduces GIT motility and can be used for the management of

diarrhoea and in abdominal spasm.
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Fable 3.13 Effect of Crd. MeOH Ext.ofS. saligna fruits on GIT Motility

 

| Treatment

 

 

 

 

Dose (ml or Total length of Mean charcoal % GIT
i m: intestine (cm) movement (cm)

| Normalsaline 10 61.00 + 2.182 33.21 + 2.781 54.44

| 500 55.00 + 2.131 20.58 + 2.658*** 37.41

| Test sample 700 52.00 + 1.915 16.98 + 2.245*** 32.62

1000 59.00 + 2.357 08.35 + 2.305*** 14.15    
 

Fig. 3.16: Effect of Crd. MeOH Ext. of S. Saligna fruits on GIT Motility.

%
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T
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Data were presented as mean + SEM (n=6). *P< 0.05, **P< 0.01 and ***P < 0.001.
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3.1.12 Antidepressant Activity

The antidepressant activity of the test sample was determined by using forced

swimming test (FST) model. It is active in behavioural models predictive

ofantidepressantpotential. The Crd. MeOH Ext. was investigated and in almost all cases,

the extracts showed activity. Normal saline was used as negative and fluoxetine as

positive control. It is clear from table 3.13 that moderate antidepressant effect was

observed for the test sample at 500mg tested dose. With the increase of test doses, the

antidepressanteffect also increased. A dose dependent decrease ofcentral nervous system

(CNS)depression was observed in FST model. The results for antidepressant activity are

given in the table 3.14 which showed that the Crd. MeOH Ext. of S. saligna fruits have

potential for the antidepressant.

For the assessment of antidepressant activity mostly FST mode is used [91].

Antidepressant effect in animal is shown by the increase in the mobility in the water tub

and decrease mobility is an indication of CNS depressant effect. In comparison with

antidepressant drugs the animals with prolong immobility during FST shows that the

animalsin the state of tiredness, sleepiness and grief. These symptoms are only found in

the patient suffering from depression [92, 93]. The results of our experiment showed

immobility caused by Crd. MeOH Ext. is associated with relaxing effect, may be due to

CNSdepression.
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Table 3.13 Antidepressantactivity ofCrd. MeOH Ext. ofS. saligna fruits

Chapter #3 Part-A Results and Discussions

 

 

 

 

 

    

Treatments Dose (mg or ml/ kg) Immobility time

(s)

NormalSaline 10 118+ 2.70

500 160 + 2.46

Crd. MeOH Ext. 700 141+ 3.50

1000 1212311

Fluoxetine 15 23 + 2.01  
 

Data were presented as mean + S.E.M (n=6).

Page 86

 



 

Chapter # 3 Part-A Results and Discussions

3.1.13 Locomotoractivity

Open field effect

The S. saligna fruit Crd. MeOH Ext. (500, 700 and 1000g/kg) were tested for

locomotor(sedative) effect using open field test.

It is clear that in open field test the Crd. MeOH Ext. decrease the numberofline

crossing. The total lines cross by mice in open field was 41, 29 and 20at the dose of 500,

700 and 1000 g/kg, respectively. The decrease in number ofthe positive control lines

crossing shows the soothing effect of the test samples. The locomotoreffect of diazepam

was most significant (P<0.001) than the test doses. Normalsaline used as negative and

Diazepam as positive control. The results obtained showed a dose dependent response as

given in table 3.14. It is concluded from theresults that S. saligna fruits have potential for

locomotoractivity.
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Table: 3.14 Locomotoractivity ofCrd. MeOH Ext. S. saligna fruits

 

 

 

 

 

 

Treatments Dose (mg or ml/kg) Numberoflines crossed in 10 min

aac saline 10 115+ 2.44

500 41 + 3.11

Test sample 700 29 + 2.43

1000 20 + 1.80

Diazepam 0.5 06 + 0.81    
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3.1.14 Phytochemical screening

Plants contain a wide range ofnatural products; tannin, flavonoids, alkaloids and

saponin these are associated with the therapeutic values of that specific plant. These

natural products onisolation and preparation can be used in various pharmaceutical drug

to treat various diseases.

The Crd. MeOH Ext. of S. saligna fruits were screened for the presence of

phytochemicalconstituents; carbohydrates, proteins, alkaloids, sterols, terpenes, phenols,

flavonoids, tannins and saponin. In alkaloid test precipitate formation shows the presence

of alkaloid. The appearance ofpink color showed flavonoids confirmation in flavonoid

test. For saponin presence the positive result was shown by froth formation and

precipitate and later appearance ofbluish green color indicate presence oftannins in the

plant. The existence of phenols and tannin were also confirmed by the appearance of

green or dark green colour after dissolution of extract in aqueous FeCl. The presence of

terpenes and sterols were determined by change of colour from pink to purple and green

to pink, respectively. Observation are shown in table 3.15.
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Table 3.15 Preliminary phytochemical profile

S.No Phytochemical Constitutes Tests Results

1 Carbohydrate Molisch’stest os

Benedict's test ne

Fehling’s test +

2 Proteins Ninhydrintest “s

3 Alkaloids Mayers’stest 7

Wagner’stest +

Hager’stest +

4 Sterols and Triterpenoids Sakowski’stest +

5 Phenols FeCl; test +

6 Flavonoids Alkaline Reagenttest =

7 Tannins Gelatin test a

Ferric Chloride test +

8 Saponins Frothingtest =      
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3.1.15 Nutritional Analysis

This is the process which is used for determining the nutritional content of food

stuff. A standard human nutrition is consists ofwater, vitamin, protein, lipid, organic and

inorganic element. Human fitness always depend on balance contents in the body.

Balanced mineral diet have an important role in human health, any disorder in balance

results in the irregularities of human health [94]. The food information is needed to label

on parcel to do trade with general public food in the form of food taking board. In the

nearby years, many people havestarted labelling food material [95].

Table 3.16 revealed the nutritional analysis of S. saligna fruits, showing moisture

contents 9.6%, ash 5.7%, fats 5.7%, fibers 17.07%, protein 6.2% and carbohydrates

54.93% and gross energy 19.72 cal/ 100g.

Five of the top ten causes of death in the United States have been linked to diet, by using

this plant species one can get rid of it. The proteins in body responsible for making

structure, tissues and antibodies that compete infection. Proteins are presentin every cell

of body, muscles, bones, hair, nail, hormone, enzymes, DNA and RNA. For the normal

growth of foetus during pregnancy protein play an important role and secondary source

of energy [96]. Fats are essential for transport offat soluble vitamin A, D, E and K. Water

for joints lubrication, eyes tissues, nose and muscle function and prevents constipation,

transport ofnutrients to the different cells and excretion of waste from the body. Fibre is

an indigestible form of carbohydrates found in S. saligna fruits helps to keep normal

bowel movementthat reduces risk of haemorthoids, constipation and diverticulosis and

colon cancer [97].
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Table 3.16 Nutritional analysis ofS. saligna fruits

 

 

 

 

 

 

Moisture contents = B-C/Dx100

Sample Empty dish

|

Dish +

|

Sample After drying |% Moisture
weight sample weight (D)

|

weight (C) contents
weight(B)

& saligna

|

16.8282 17.9574 1.1292 17.8498 9.6

Ash contents = B-A/Cx100

Sample Empty dish

|

Dish +

|

Sample After heat

|

%Ash
weight (A)

|

sample weight (C)

|

dish + Ash

weight weight(B)S& saligna

|

17.9039 18.5294 1.3255 17.9800 5.7   
Fats = A-B/Cx100

 

 

Sample Paper weight

|

Paper +

|

After Sample % Fats
sample extraction

|

weight (C)
weight (A) weight(B)

S& saligna

|

0.5875 1.7200 1.4960 1.1325 6.5  
Fibers W; — W2/Wox100

 

 

Sample Sample Cavit + dry

|

Cavit+Ash

|

%Fibers
weight (WO)

|

sample (W1)

|

(W2)
S& saligna

|

1.3098 31.4767 31.2531 17.07

 Proteins = (TitrexNx14*100x25/weightofthe samplex1000)

 

 

Sample Sample Titre Blank % Proteins

& saligna

|

1.2581 93 9.0 6.2      Carbohydrates Formula = 100 - Moisture + Ash + Fibres + Fats + Proteins
Carbohydrates Formula = 100 - 9.6 + 5.7 + 6.2 + 17.07 + 6.5 + 6.2= 48.73
Gross energy (Cal/100g) = (%Fats) + (% Proteins) + (% carbohydrates) = 51.27
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3.1.16 Elemental Analysis

Elemental analysis is a process where

a

test sample (waste, soil, water, minerals,

body liquid and compound)is analysed for its elemental composition. This analysis may

   
be qualitative or quantitative. Actually the element observation is the part of analytical

chemistry, which is used for the determination of elements in a sample. This data is

essential to determine the structure and pureness of any sample [97]. Minerals analysis of

S. saligna fruits are shown in the table 3.17 and presented in figure 3.18. Na was 5.817

ppm and the concentration of Mg was determined to be 3.760 ppm. Zn contents were

recorded 0.498 ppm followed by K (0.476), Ni (0.016), Cu (0.042) and Pb (0.038) ppm.

The S. saligna fruits were also evaluated for presence of Mn and Co (0.009 ppm) each,

Cd and Fe (0.008) each, found up to detection limit. Cr was not detected. Most of the

other members of buxaceae such as S. pruniformis and Buxus wallichiana were also

analysed for trace elements like Ni, Cu, Co and Mg[98].
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Fig. 3.16 Elemental analysis of S. salignafruits
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3.1.18 Scanning Electron Microscopy (SEM) Analysis

The scanning electron microscope was used to determine the morphology of the

S. saligna fruits powder. Figures 3.17, 3.18 and 3.19 shows the SEM image ofplantfruits

powder. Three images were taken with three different magnification powers (X150, 500

and 1000). The image of the sample was visible more clearly upon increasing

magnification power. The images showed that the S. saligna fruits powder showed

number of masses and also individual. It was also seen that aggregate are bigger round

individual shape. It was also observed that sample was not in direct contact with the

aggregation, showed the presence ofprotein capping agent in plant sample. The SEM

analysis indicate that the S. saligna fruits powder were spherical in shapes. The pollen

morphology and the degree of viability of Buxus sirindhornina was first reported species

of buxus family [99].
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oespen cay:tem

Fig 3.20 SEMmicrographofS. saligna fruits powder 
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=e vs
CRC UDPr 3  micrograph Ss. saligna fruits powder
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3.1.19 Energy Dispersive X-rays Analysis

The Energy Dispersive X-rays (EDX) technique was utilized to determine the

amount as well as to identify elementary composition of S. saligna fruits. Anatomy and

ultrastructure in cell wall and ratio of lignin concentration can be determined with EDX

[100]. High signal were recorded for carbon and oxygen in EDX pattern of spectrum.

Elemental composition of S. saligna fruits showed that carbon, oxygen other elements

such as Mg, P, S, K, Cl and Ca were also detected. The counts of X-ray is showing on

vertical while energy (keV) on the parallel axis. Figure 3.20 and 3.21 shows the

elemental composition ofplant extract. The carbon composition revealed that by weight

it was 64.84 and 72.47%. Similarly O, Mg, P, S, Cl, K and Ca by weight were 30.86,

0.32, 0.56, 0.52, 0.40 and 1.54%, respectively. While by atomic percent composition the

O, Mg, P, S, Cl, K and Ca were 25.89, 0.18, 0.24, 0.22, 0.15, 0.53 and 0.32%,

respectively. Buxus sempervirens analyse an obsidian surface of about 0.5 mm, which

were determined from polished sections by energy-dispersive X-ray [101].
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Table 3.18 Percent atomic weights ofthe elements present in S. saligna fruits

 

 

 

 

 

 

 

 

    

Element (*K)

_|

Weight% Atomic%
c 64.84 72.47
o 30.86 25.89

Mg 0.32 0.18

P 0.56 0.24

s 0.52 0.22

cl 0.40 0.15

K 1.54 0.53

Ca 0.96 0.32   
*K alfa radiation are used for XRD which emitted from Cu element.
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Spectrum

i T T T T
$s 6 7 8 3 1q

Fut Scale 998 cts Cursor: 10.012 keV (1 cts) keV]  
Fig 3. 20 Energy Dispersive X-Rays spectrum forthefruits of S. saligna fruits

 

Fig 3. 21 Percent weightofthe elements in S. Salignafruits powder
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3.1.20 Allelopathy

Allelopathy is a natural phenomenon with which an organism secrete one or more

biochemical that effect the survival, growth and reproduction of other organism.

Allelochemical with negative allelopathic effects are an important part of plant defence

against herbivory [102]. Effect of different concentrations of the fruits extracts of S.

saligna on percent germination, radical, plumule, radical length and fresh and dry weight,

moisture contents of 7. aestivum seeds was determine. The S. saligna fruits extract

significantly inhibited the germination of wheat seeds. The extract and concentration

interaction was not significant. Concentration for percent germination showed decreased

trend and analysis of variance (ANOVA) showed that the maximum germination of 7.

aestivum was recorded in control (60%), the percent germination of 7. aestivum seeds

recorded for extract was 56.67%. The extract reduced the plumule length of wheat

seedlings. The concentrations was highly significant while extracts and concentrations

interaction was non-significant as shown in table 3.19. ANOVArevealed that maximum

plumule growth was reported from control. Aqueous extract induce the growth of

plumuleat different concentrations and significantly reduced the radical length of wheat

seedlings. The test sample significantly reduced fresh weight and dry weight of wheat as

shown in table 3.19. The allelochemicals were extracted from the leaves of Buxus sinica

and Buxus ichangensis [102]. Buxus sempervirens (Family Buxaceae) showed significant

alkaloid-mediated allelopathy against higher plants in ecosystems [103].
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lable.3.19 The effect of the aqueousfraction ofS. saligna fruits on T. aestivum seed

 Replicates

 

 

 

       

Germination

|

Mean Mean Fresh

|

Dry Moisture
% Radicles

|

Plumule weight

|

weight(g)

|

Content
length length(mm) | (g)
(mm)

RI 50 0.16 0.24 03 0.25 20.00
R2 60 0.13 0.21 0.32 0.22 45.45
1R3 60 0.13 0.18 0.31 0.26 19.23
‘Average

|

56.67 0.14 0.21 0.31 0.24 28.22
 

 

Fig 3.22 Effect of the aqueous fraction of S. saligna fruits on T. aestivum seed

eer
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3.1.21 Gas chromatography-mass spectrometry (GC-MS)

Most ofthe food industries are in search of new methods that stop the growth of

microbes instead stabilizers. One of the new approach of the modern world is to get the

essential oils from plants source. Because ofthe antifungal, antioxidant and antibacterial

activities essential oils are gaining popularity in scientific and industrial research and can

be used in foods as natural flavours. Fungi causes major lose in food production. For

example Aspergillus species causes spoilage of mangoes while Fusarium Spp. causes

spoilage during food production. The aflatoxins of A. flavus and A. parasiticus pollute

com, peanuts, cotton seed and tree nuts in reaping [104]. Barley and wheat is commonly

effected by Fusarium, head scar caused by F. oxysporum. This result in economic losses

i.e. decrease of ounce quality and crop. The kernels polluted by the mycotoxin have low

market rate [105-106]. P. xylostella (Plutellidea: Lepidoptera) is a universal disastrous

herbal organism that causes infection for several groups in a year. The Samson an active

components isolated from agitated product of P. cicadae (Miquel) play an important role

in environmental and ecological defence against the pest. In recent years many

medicinal activities have been reported for P. cicadae [107]. Because ofthe therapeutic

importance of essential oils, the n-hexane fraction of the S. saligna was subjected to

column chromatography for the extraction of essential oils. The GC-MS analysis

revealed thatthese oils contain following 22 components.

The oil sample contains Palmitic acid (3.08), Stearic acid (1.42), linoleic acid

(1.18) and oleic acid (5.18) in highest concentration. Hexanoic acid, Caprylic acid,

-lauric acid, Meristic acid, Margaric acid, Stearic acid, Elaidic acid, linoleic acid and

Arachidic acid are also present in lowest concentration as given in the table 3.20.

ieee
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Table 3.20 Essentialoil of S. saligna fruits analysed by GC-MS

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Smo Name R. Time Area Cone. (%)
=i Palmitic acid 14.62 20068 0.04

2: Stearic acid 19.634 4789 0.01

3. Oleic acid 20.158 3136 0.05

Pray Linoleic acid 21.351 5124 0.05

$. Octadecanoic acid 21.73 1515 0.01

6. Hexanoic acid 3.034 75790 0.62

7. Caprylic acid 4.936 17157 0.08

| =: Capric acid 6.779 10591 0.04

a5, Undecanoie acid 7.669 1436 0.00

| T0.__] Laurie acid $530 17612 0.06
11.

|

Myristic acid 10.962 11949 0.04

[T=] Pentadecanoic acid 12.626 3584 0.01

13.

|

Palmatic acid 14.645 1145295 3.08

| 14._| Margaric acid 16.940 6183 0.02

i is Stearic acid 19.657 448383 1.42

i 16.

|

Oleic acid 20.209 433502 5.18

17.

|

Elaidic acid 20.419 10299 0.15

is Linoleic acid 21.380 97362 118

19.

|

Octa decadienoic acid 21.749 12288 0.14

\~30.

|

Arachidic acid 27.238 37350 0.12

21 Eicosadienoic acid 29.030 22183 0.36

22.

‘|

Bhenic acid 34.380 23094 0.08

r 2 Tetracosanoic acid 40.734 21193 0.07     
TS
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4.1 FABACEAE(FAMILY)

4.1.1 Description

Amongthe flowering plants fabaceae is the 3“ main family, it contains 731

genera and 18,400 species. This family consist herb and shrubs or trees. Simple or

usually compound leaves, frequently three foliate, occasionally end in a stem.

Papilionate flowers, regularly erect, adaxial petal, two adjacent petal (wings) and two

inferior petals usually +connate by their inferior borders (keel); standard outer. Sepals

five, + connate into a tube. Stamensten, one free and nine fused (diadelphous)orall

fused (monadelphous) or rarely all free. Fruit usually dehiscent. Seeds often large;

endosperm or very scanty [108].

4.1.2 Distribution

The members offabaceae are distributed both in tropical and temperate areas.

in Pakistan, it is represented by 90 genera and 435 species [107].

4.1.3 Importance

The Fabaceae, also called Leguminoceae family. Several plants of this family

are agriculturally and economically important. Legumes are collected as crops for

human being and animal intake as well as for oils, fuel, fiber, timber, fertilizers,

medicines, chemicals and as agricultural crops and vegetables [108]. Several member

of the family like barrel medic (Medicago truncatula), pea (P. sativum) are studied as

genetic model systems[108].

For 1000 of years man and animal both have been using the legume. In North

and South America (more than three thousand years) legumes have been used as a

source of food and the roman used it for soil improvement. Febaceae family account

for 27 % of the world’s chief crop production as a vital food source not only for

humans but also for farm animals [109]. For poultry and animal protein industries,

ec
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fegumes are a rich source of nutritional protein and 34% of the dietary protein

“Nitrogen” need of humansare achieved by the grain pulses.It is also responsible for

atmospheric nitrogen fixation. They form mutual link with the soil rhizobia and fixing

inorganic nitrogen for the soil fertility [110]. Industries using legumes for production

of oils, biodegradable oil, dyes and biodiesel and also play an importantrole in the

field of pharmaceutic. Legume are a common source of flavones and phytoestrogens

use to reduce risk of cancer and postmenopausal hormone replacement therapy.

Legumes are recommended food for diabetics [111].

Page 108 



 

Chapter 4

 

 



 

Chapter #4 Part-B Introduction & Literature Review

4.22 Astragalus (Genus)

4.2.1 Description

The common namegiven to this genus Astragalus is Bunge. The member of

Astragalus can survive under extreme condition. Most of the member of febaceae

family are herbs and shrub. Leaves are paripinate or imparipinate, uncommonly

trifoliate or unifoliate, stipules absent. Inflorescence racemose, spicat, peduncle or

axillary. Flowers bracteoles are absent or present, sessile, red or violet and dark

yellow. Sepals are tubular and teeth sub equal. Vexillum oval, narrower end,

rectangle, round ends or sometimes appendiculate. Keel and wings generally with

tong claws. One stamenis free and nine are fused, ovary is sessile, style and stigma

generally terminal. Fruits are sessile with intrusive membrane, seed often reniform

[112].

4.2.2 Distribution

Astragalus is one of the largest Angiospermous genera with about 1600

species widely distributed in the old and the New World. In Pakistan it is represented

by about 135 species. The genus is mainly distributed in the mild heat and alpine

fields of the Himalayas at heights ranging from 3000-6000m.Distribution in tropical

and subtropical regions of Punjab and Hryanaa region. The greatest point being

different of the species lies in the dry cold deserts of Leh and Ladakh (Jammu and

Kashmir) and Lahul spiti (Himachal pradesh) in the North-West Himalaya. On the

other hands, the more moist and humid East Himalaya harbors only 16 Species of

Astragalus [113].

4.2.3 Medicinal Importance

This genus is of slight importance for economics point of view. Some

members of Astragalus are the source of gum production. The stem and roots of A.

I
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gummifer, A. microcephalus and many other Asiatic species of Astragalus. A. verus

are used for water soluble gum production, it is the gum producing species in India,

and however, there is no evidence in recent time showing commercialutilization of

this species. The maximum amount of gum produce by Iran, which is used for

pharmaceutical industries as well as in different food industries [114]. Bunge is a

familiar drug as “Rudravanti” used for T.B, skin infection, cold and blood purifier.

Since Asian times this drugis used in India. In 2006 the survey conducted in Gangotri

gaumak showed that saint of local people of this region take aerial parts of plants for

making paste and soaking in water for 30 or 60 days during the plants season for

purifying the blood. The paste of Astragalus also used for sugar patient to reduce

sugar level in blood [115]. The current research was carried out on this species which

shows potential for its anti-diabetic activitiy. Usually A. candolleanus is known as

*Rudanti’ or ‘Rudravanti’ in Indian literature. However, during field survey it was

noticed that in Gangotri gaumukh region A. malacophyllus is called ‘Rudanti’locally.

Some of the species like A. multiceps, A. ribuloides, A. chlorostachys and A.

himalayanus are also used therapeutically for many purposes in ethnobotanical uses

[116]. However, noreliable information are presented. Since the species ofAstragalus

produce with shallow root system and horizontal branch, they protect the soil from

erosion and also act as ground cover. Some ofthe species are also used as forage.

Astragalus root is a well-known drug in traditional Chinese medicine since quite a

long time. It is ethnobotanicaly used as a stimulant and for treatment of diabetes and

nephrites [117].

Roots are used in treating tumors of eyes, liver, throat, chest and back pain.

They are also used for tissues regeneration and wound healing. The Indian women

chewed the root to stimulate lactation. Astragalus root is also used in herbal
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medicines in the US to enhance the immune system of the body after cancer therapy

treatment. The rhizoids are also used for “human immunodeficiency virus” (HIV). In

china the cooked seeds used for coffee in China [118]. A large numberofAstragalus

species poisonous both for livestock (cattle and sheep) and environmentin the North

America. The poisonousspecies ofAstragalus have been placed in 3 groups.

1. Nitro toxin producing species:

Majority ofthe species produce 3-nitro propanol which disturb the function ofCNS

which cause paralysis.

2. Swains nine producing species:

Some species produce alkaloid swains nine or that stops cellular enzyme

 

production that eventually lead to reduce the weight.

T
E
R
a
r
e

3. Selenium storing species:

Somespecies store Se from soil and act as Se indicator [119]. It may be movein

the milk. Upon feeding, the animals produce a different kind of actions which is

described as “crazy”. Due to this Astragalus is also known as “Locoweed”. The

 

green plants are more toxic than dried. But Se content is not affected by drying.It

has been observed that animals may becomehabitual to Astragali even when other

fodder are available [120].
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4.3 ASTRAGALUS ANISACANTHUS (PLANT)

Family: Leguminosae

Sub family: Papilionoideae

Genus: Astragalus

Species: Anisacanthus

Botanical Name: Astragalus anisacanthus

Astragalus anisacanthus belongsto the subfamily Papilionoideae in the family

Leguminoceae considered a remarkable example of adaptive radiation. The stem of

this species erect and covered with hairs. Leaves are peripinnate compound and

leaflets are broad. Stipules are long and pubescent. Axillary raceme type of

inflorescenc, peduncle. Calyx gets enlarge in fruits. Fruit 5-6 mm long, pubescent,

unilocular, 2-seeded [122]

4.3.1 Distribution

Distribution: Pakistan (Baluchistan, KPK); Afghanistan and Persia. The genus

Astragalus has about 1000 species [123].

4.3.2 Importance

This genus is used for curing skin problems, cough, cold, fever, throat

infection, joint, abdominal disorders, respiratory infection, body pain and

gynecological disorders [124]. Economic importance of this genus is not of

considerable importance, but some of its species in Iran and China are especially

famous for marketable gum tragacanth making. In India, A. candollenus is a familiar

drug as “Rudanti” used for tuber-closis, coughs and as blood purifier [125].
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4.4 Phytochemistry

Literature reports terpenes, diterpenes, oils, steroids, iridoids, lignin and

stilbene derivities from the genus Astragulus. The earlier phytochemical studies on

this genus are shown in the following table 4.1. Flavenoids, saponin and

polysaccharides are the principle active components of Astragalus [126]. It also

includes constituents such as anthraquinones, amino acid, alkaloids, B-sitosterol and

metallic elements. Just like many other herbs, Astragalus genus plants are also a rich

source offlavonoids.

Table 4.1 Phytochemical constituents from genus Astragulus

 

 

 

 

 

   
  
 

 

 

 

 

 

 

 

 

S. No Compound's Name Species Resource Parts Used Reference

i 8- D-glucuronopyranosy! A. Erinaceus Whole plant [127]

i2 B- D-glucopyranosyl A. Erinaceus Whole plant [127]

3 Hareftoside A A. Harefiae Whole plant [129]

f 4 Hareftoside B A. Harefiae Whole plant [129]

$s Cycloquivinoside A A. Harefiae Whole plant [129]

[6 Cyclocanthogenin A. Chivensis Aerial parts [130]

7 Cyclocanthoside E A. Caucasicus Leaves t3y

i ‘ Cyclochivinoside B A. Chivensis Aerial parts [130]

9 Cyclochivinoside C A. Chivensis Aerial parts [132]

10 Caspicuside I A. Caspicus Roots [133]

i Oleifoliosides A A. Oleifolius Lower stem [134]

f 12 Oleifoliosides B A. Oleifolius Lower stem 134]

3 Cicerosides A A. Cicer Aerial parts [135]

is Cicerosides B A. Cicer Aerial parts [135]

fis Cycloascidoside A Ernest Roots 1136]

lie Eremophiloside A A. Eremophilus Aerial parts [137]

tL     
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[17 Eremophiloside B A. Eremophilus Aerial parts [137]

[is Cycloascidoside A A. Mucidus Aerial parts [138]

i9 Cyclounifoliside C A. Unifoliolatus Epigeal parts {139}

20 3-O-[a@-L-Arabino- A. Stereocalyx Roots [140]
pyranosyl(1—2)-f-enosyl] - 32, 6a,

pecsoupicioalileeco
21 Cyclomacrogenin B A. Macropus Root (141, 142]

2 Cyclomacroside E A. Macropus Root [143]

3 Cyclomacroside B ‘A. Macropus Root [143]

2 Cyclomacroside D ‘A. Macropus Root [142]

25 Mongholicoside B ‘A. membrance Root [144]

%6 Mongholicoside A A.membrance Root [144]

27 Askendoside K A. taschkendicus Root [145]

7) Askendoside H A. taschkendicus Root [146]

x Cycloorbicoside D A. orbiculatus Aerial parts [147]

P) Cycloorbigenin C A. eremophilus Roots [146,147]

31 Eremophiloside D A. eremophilus Aerial parts [139]

32 Bicusposide F A. bicuspis Whole plant 147]

3 Bicusposide F A. bicuspis Whole plant 147]

7 Kahiricoside I A. kahiricus Aerial parts [148]

a Kahiricoside III A. kahiricus Aerial parts [148]

a Kahiricoside IV A. kahiricus Aerial parts [148]

se Kahiricoside V A. kahiricus Aerial parts [148]

ak Secomacrogenin B A. macropus Aerial parts [149]

as Orbicoside A. orbiculatus Aerial parts [146]

= Orbigenin A. orbiculatus Acrial parts [147]

a Cyclosiversioside F A. oldenburgit ‘Aerial parts [130]

as Astramembranosides A A. membarnaceus Roots [148]

le Astraverrucin IV A. oldenburgii Aerial parts [150]

7) Astragaloside VII A. oldenburgii Aerial parts [150]
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i $i CyclolehmanosideC A. lehmannianus Aerial parts {isi}

i 3 Acetylastragalosid I A. baibutensis Roots {152}

5 Astragaloside III A.illyricus Roots [153]

i $4 Cyclounifolioside B A.illyricus Roots (153]

“6 Astraverrucin I A.illyricus Roots [153]

cy Cycloorbigenin A. orbiculatus Roots [147]

s Cycloorbigenin B A. orbiculatus Roots [147]

9 Cycloorbicoside A A. orbiculatus Roots [147]

@ Cycloorbicoside C A. orbiculatus Roots [147]

@ Cycloorbicoside G A. orbiculatus Aerial parts [147]

61 Tomentoside I A. tomentosus Aerial parts {154}

a Deacetyltomentoside I ‘A. tomentosus Aerial parts [154]

63 Cycloorbicoside G A. tomentosus Aerial parts [154]

et Tomentoside III A. tomentosus Aerial parts (154]

6$ Tomentoside IV A. tomentosus Aerial parts [154]

| & Huanggiyenin E A. membranaceus leaves [155]

6? HuanggiyeninIII A. membranaceus leaves (155]

6s Huanggiyenin F A. membranaceus leaves [155]

te Huanggiyenin IV A oabronaceas leaves 1155]

M5 TrideacetylhuanggiyegeninIII A. membranaceus leaves (155]

ai Narcissin A. cruciatus Aerial parts and [156]
i root

| 72 Nicotiflorin A. verrucosus Aerial parts {156}

i 73 Kaempferol A. cruciatus Aerial parts [156]

a) Microcephalin I A. microcephalus leaves [1357]

73 Microcephalin II A. microcephalus leaves [157]

le Kaempferol-3-O-a-L- A. microcephalus leaves [1357]
thamnoxyloside

77 Quercetin A. asper Aerial parts [158]

3 Quercimeritrin A. asper ‘Aerial parts [158]

f 7 Rutin A. asper Acrial parts [159]
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Kaempferol A. asper ‘Aerial parts [159]

Soyasapogenol B A. caprinus Wholeplant [160]

Astragaloside VIII A. flavescens Root [161]

Quercetin-3-O-galactoside A. corniculatus Aerial parts {162}

Flagaloside C A. galegiformis Leaves [163]

Apigenin A. verrucosus Aerial parts [164]

Luteolin A. bombycinus Roots [164]

Salvigenin A. propinquus Roots [169]

Apigenin-7-O-f-D-glucopyranoside A. bombycinus Whole plant [165]

Calycosin A.membranaceus Roots [166]

Ononin ‘A._membranaceus Roots [166]

Formononetin A.membranaceus Roots [166]

Daidzen A. bombycinus Whole plant [148]

Isomucronulatol A.membranaceus Root [167]    
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The structures of some important compounds obtained from the Astragalus

genus

   xyioO
xyto

3 Hareftoside A

 

Cycloquivinoside A 
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Mongholicoside A
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»! GENRAL EXPERIMENTAL CONDITION

The experimental conditions followed for Part-B were same as discussed in

Ee section 2.2.

Phytochemical Investigation

a Plant material

A. anisacanthus plant was collected from Hazara division, in the month of

2013 and identified by Prof. Dr. Farrukh Hussain, plant taxonomist, Department

fsUniversity of Peshawar, KPK.

|.2.2 Extraction

The collected aerial parts ofA. anisacanthus were shade dried, cut into pieces

if small size and ground to fine powdered material, using an electrical grinder. The

kowdered materials (7.6Kg) was soaked in commercial grade MeOHfor 15 days,

fice at room temperature, with occasional shaking. After 15 days the soluble

haterial were filtered and the filtrate was concentrated at 40°C under vacume by

bite @ rotary evaporator. Crd. MeOH.Ext. (800g) was obtained.

fo Fractionation

The Crd. MeOH Ext. (750g) of A. anisacanthus was suspended in distilled

tater (400ml) and partitioned with n-hexane (3x400ml), CHCl; (3x400ml), EtOAc 
=400ml) and Acetone (3x400ml) to yield n-hexane (50g), CHCl; (45g), EtOAc

Sg). Acetone (190g) and aqueous (210g) fractions. About 30g of Crd. MeOH.Ext.

store for other biological/ pharmacological activities.
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5.1 GENRAL EXPERIMENTAL CONDIT:ION

The experimental conditions followed for Part-B were sameas discussed in

Part-A section 2.2.

5.2 PhytochemicalInvestigation

5.2.1 Plant material

A. anisacanthus plant was collected from Hazara division, in the month of

June 2013 andidentified by Prof. Dr. Farrukh Hussain, plant taxonomist, Department

of Botany; University of Peshawar, KPK.

5.2.2 Extraction

The collected aerial parts ofA. anisacanthus were shade dried, cut into pieces

of small size and groundto fine powdered material, using an electrical grinder. The

powdered materials (7.6Kg) was soaked in commercial grade MeOHfor 15 days,

twice at room temperature, with occasional shaking. After 15 days the soluble

material were filtered and the filtrate was concentrated at 40°C under vacume by

using a rotary evaporator. Crd. MeOH.Ext. (800g) was obtained.

5.2.3 Fractionation

The Crd. MeOH Ext. (750g) of A. anisacanthus was suspended in distilled

water (400ml) and partitioned with n-hexane (3x400ml), CHCl; (3x400ml), EtOAc

(3x400ml) and Acetone (3x400ml) to yield n-hexane (50g), CHCl; (45g), EtOAc

(255g), Acetone (190g) and aqueous (210g) fractions. About 50g of Crd. MeOH.Ext.

was store for other biological/ pharmacologicalactivities.
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1. anisacanthus

Crd. MeOH Ext

 

 

BTS teal

 

Aqueousfraction

 

Aqueousfraction

   
a

Acetone fraction

Scheme 2: Extraction and fractionation ofA. anisacanthus
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5.2.4 Screening for groups ofCompound

The plant material were screened for the presence ofdifferent classes of compound;

alkaloid, glycoside,flavonoid and tannin as shown in Part-A, section 2.2.4.

5.3 Isolation and purification of Compounds

The CHCl; fractions ofA. anisacanthus was subjected to column chromatography and

successively sub-fractionated in increasing order of polarity, with solvent system.

of CHCl; /n-hexane (A), 0.1:9.9 (B), 0.2:9.8 (C), 2.0:8.0 (D), 1.9:7.9 (E), 0.5:9.5 (F),

1.0:9.0 (G), 1.5:8.5 (H), 2.0:8.0 and 100 % EtOAc (Scheme-3). Sub fractions were

selected from the above fractions, then subjected to flash column chromatography

(FCC) and isolate the compounds shown in scheme-2. Before subjecting the samples

to FCC different solvent system (EtOAc/n-hexane, MeOH/DCM and n-

hexane/acetone) were tested for good separations on TLC.

Compounds 1 and 2 were extracted from the subfraction “C” by eluting solvent

system of n-hexane and CHC]; in increasing orderofpolarity. Compound 3 and 4 was

isolated from subfraction “D”eluting with solvent system of n-hexane,ethyl acetate

and chloroform. Compound 5 and 6 was gained from fraction ethyl acetate eluting

with solvent system ofn-hexane and EtOAc ((Scheme-4).
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5.4 PHARMACOLOGICAL / BIOLOGICAL INVESTIGATIONS

5.4.1 Antibacterialactivity

Crd. MeOHExt. and various fractions of A. anisacanthus were screened for

anti-bacterial activity using the same procedures as described in Part-A section 2.3.1.

5.4.2 Anti-fungalactivity

Crd. MeOHExt.andall fractions of A. anisacanthus were screened for anti-

fungal activity using the same procedure as described in Part-A section 2.3.2.

5.4.3 Insecticidalactivity

Crd. MeOH Ext. and all fractions of A. anisacanthus were screened for

insecticidal activity using the same procedure as described in Part-A section 2.3.5.

5.4.4 Antitermite activity

Crd. MeOHExt. andall fractions of A. anisacanthus were screened for anti-

termite activity using the same procedure as described in Part-A section 2.3.8.

5.4.5 Phytotoxic activity

Crd. MeOH Ext. and all fractions of A. anisacanthus were screened for

phytotoxic bioassay using the same procedure as described in Part-A section 2.3.4.

5.4.6 Brine shrimplethality

Crd. MeOH Ext. and all fractions of A. anisacanthus were screened for brine

shrimp lethality using the same procedure as described in Part-A section 2.3.7.

5.4.7 Heamagglutinationactivity

Crd. MeOH Ext. and all fractions of A. anisacanthus were screened for

heamagglutination activity using the same procedure as described in Part-A section

2.3.3.
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5.4.8 Diphenyl Picryl Hydrazine (DPPH) radical scavenging activity

Crd. MeOH Ext. andallfractions ofA. anisacanthus were screened for nitric

oxide free radical scavenging activity using the same procedure as described in Part-

A section 2.3.6.

/n-vivo Pharmacologicalactivities

5.4.9 Acute toxicity

Crd. MeOH Ext. ofA. anisacanthus was screened for acute toxicity using the

same the procedure as described in Part-A section 2.3.9.

5.4.10 Analgesic activity

Crd. MeOHExt. ofA. anisacanthus were screened for analgesic activity using

the sameprocedure as described in Part-A section 2.3.10.

5.4.11 Locomotoractivity

Crd. MeOH Ext. ofA. anisacanthus was screened for locomotoractivity using

the sameprocedure as described in Part-A section 2.3.11.

5.4.12 Antidepressantactivity

Crd. MeOH Ext. of A. anisacanthus was screened for antidepressantactivity

using the sameprocedure as described in Part-A section 2.3.12.

5.4.13 Gastro-Intestinal Tract (GIT) Motility

Crd. MeOH Ext. of A. anisacanthus was screened for GIT motility by using

the same procedure as described in Part-A section 2.3.13.

5.4.14 Screening for different groups of compound

The plant materials were screened for various compound group; alkaloids,

flavonoid, protein, saponin and tannin as per Part-A section 2.3.14.
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5.4.15 Nutritional analysis

Thenutritional analysis of plant material for different component; ash, moister

content, protein, carbohydratesandfats as per Part-A section 2.3. IS.

5.4.16 Elementalanalysis

The plant materials were screened for the different elements as per Part-A

section 2.3.16.

5.4.17 Scanning Electron Microscope (SEM) analysis

The scanningelectron microscope analysis of plant material was performed as

per Part-A section 2.3.17.

5.4.18 Energy Dispersive X-ray (EDX)

The elemental composition study was carried out with EDX as per Part-4

section 2.3.18.

5.4.19 Gas Chromatography-Mass Spectrometry

GC-MSwas performed as per reported procedure Part-A section 2.3.19.
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7

5.5.1 Characterization of Isolated Compound(1)

Physical status: White needle crystals

Yield: 1.98 g

M.P: 162-165 °C

EI-MS: 412 amu

Mol: formula: C2gH4sO0

‘H-NMRand "°C -NMR(table 6.22)
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5.5.2 CharacterizationofIsolated Compound (2)

Physical status: Yellowish amorphous powder

Yield: 1.97 g

 

M.P: 59.8 °C

EI-MS: 270 amu

Mol: formula: C;sH3sO

‘H-NMRand °C -NMR(table 6.23)
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5.5.3 Characterization of Isolated Compound (3)

Physical status: white crystal

Yield: 2.96 g

M.P: 88-92 °C

EI-MS:167.8 amu

Mol: formula: CgH;903

'H -NMR(MeOD,400MHz): C-NMR (MeOD, 400MHz) (Table 6.24)
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5.5.4 Characterization of Isolated Compound(4)

Physical status: yellowish amorphous

Yield: 2.96g

M.P: 59-61 °C

EI-MS: 410 amu

Mol: formula: C27Hs,0,

‘HNMRand °C -NMR(Table 6.24)
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5.5.5 Characterization of Isolated Compound(5)

Physical State: White amorphous powder

Yield: 16mg

Melting point: 200-201°C

IR (MeOH)cm-1: 3390, 3315, 1710 and 1627

EI-MS: 155

‘H-NMRand "C-NMR:Table 6.25

Page 136

 
ee



Chapter #5 Part-B Experimental

5.5.6 Characterization of Isolated Compound (6)

Physical State: White amorphous powder

Yield: 16 mg

Melting point: 212-215°C

IR (MeOH) cm-1: 3390, 3315, 1710 and 1627

EI-MS:448.377

Mol: Formula: C2;H290}; 
UV: 267.5, 297, 351; +AICI3: 274; +CHyCOONa: 276, 371; +CH3O : 276, 398

IR: 3440-3290 (OH), 1670 (C=O y-pyrone), 1100-1000 (C-O glucosides)

"H-NMRand °C-NMR:Table 6.26
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Chapter # 6 Part-B Result & Discussion

6.0 RESULTS AND DISCUSSION

6.1 Phytochemical screening

Bioactive compounds ofmedicinal plants play a very importantrole for curing

various human diseases. Natural compoundshave two types constituents; primary and

secondary. Primary constituents proteins, chlorophyll, carbohydrates and aminoacids.

Secondary constituents contain alkaloids and terpenoid [168]. The Crd. MeOH Ext. of

A. anisacanthus was screened for the presence of several phytochemical

components as presented in Table 6.1 showed thatalkaloids give positive result with

confirmation ofprecipitate formation, at the lowermost part. The test for flavonoids

with pink color appearance, confirms that the plant contain flavonoids. Result for

saponins was also positive by the froth formation of about 1.2cm. The Crd.

McOHExt. gives strongly positive results for carbohydrates, proteins, steroids,

sterols and terpenes.

Commercially the phytochemicalanalysis ofthe plant has great importance in

pharmaceutical industries for the preparation of new medicines and treatment of

several diseases. The phytochemical screening showed that A. anisacanthus can be

used for preparation of various drugs.
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Chapter # 6 Part-B Result & Discussiona

Table 6.1 Qualitative phytochemical screening ofCrd. MeOH Ext. ofA. anisacanthus

| S. No Phytochemicalconstitutes

|

Tests Results

Molisch’stest a
I Carbohydrate Benedict’ test +

q Fehling’s test -
2 Proteins Ninhydrin Test +

i Mayer’s test a
3 Alkaloid Wagner’stest a

Hager’stest ot

4 Sterols and triterpenoids Sadoski’s test +++

i 5 Phenol Ferric chloridetest

l=a6 Flavonoids Alkaline reagent test +

Gelatin test +
i 7 Tannins Ferric chloride test +

8 Saponin Frothing test oe     
key: + = weak positive, ++ = moderately positive, ++ = strongly positive
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6.2 Pharmacological Investigation

6. 2. 1 Antibacterial activity

Crd. MeOHExt. and various fractions ofaerial parts of A. anisacanthus were

screened for antibacterial activity. The result Crd. MeOH Ext. and different fractions

were compared with amoxicillin clavulanate and cephalothin (10pg/disc) and

standard antibacterial agent and percent growth inhibition were calculated as

mentioned in Table6.2.

Crd. MeOH Ext. showed good antibacterial activity against MSSA (69%) and

P. aeruginosa (70%), moderate effect showed against MRSA (46%), E. coli (57%) and

S. gphi (59%). n-hexane fraction showed moderate antibacterial effect against E. coli

(59%), MRSA (53%), P. aeruginosa (55%), MSSA (53%) and S. typhi (59%). CHCl;

fraction showed good antibacterial activity against E. coli (70%) and MRSA (60%),

moderate effect was shown against MSSA (46%) and S. typhi (51%) while low effect

was shown against P. aeruginosa (37%). EtOAc fraction showed moderate

antibacterial effect against E. coli (59%), MRSA (40%), and S. typhi (44%),

respectively while low effect was shown against P. aeruginosa (33%) and MSSA (38%).

Acetone fraction showed good activity against MSSA (65%) and moderate activity was

observed against E. coli (55%) and S. typhi (44%), while MRSA (33%) and P.

aeruginosa (37%) showed low activity, respectively.

Aqueous fraction showed moderate activity against E. coli (48%), MRSA

(40%), P. aeruginosa (40%), MSSA (57%) and S. typhi (44%)respectively. The above

results showed that the Crd. MeOH Ext. and various fractions are rich source of

antibacterial activity and can be used in several infections. The results obtained

from A. anisacanthus support the medicinal uses ofthis plant in various diseases like

eens
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Chapter #6 Part-B Result & Discussion

bronchitis and nasalinfection [169-170]. A. siculus showed significant result against

Gram positive and negative bacteria {171}.

6.2.1. 1 Minimum inhibitory concentration (MICs»)

The MICso values showed the potency of a test sample against varioustest

organism, low MICso values (mg/ ml) showed higher potency of the test

samples of A. anisacanthus (with moderate antibacterial activities). The test

samples with moderate antibacterial activity were calculated by using Microsoft

XLsheet from three different reading as shown in table 6.3. Jn vitro studies of A.

radix, root extract indicate that the MICs and minimum bactericidal concentration

(MBC)are linked to the level ofactive substance [172].

6. 2. 1. 2 Minimum bactericidal concentration (MBC)

Due to higher MICso values the MBCsforthe test samples were notcalculated

against test pathogen.
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Chapter #6 Part-B Result & Discussion

 

Fig. 6.1. Antibacterial activity of the Crd. MeOH Ext of A. anisacanthus

 

Fig. 6. 2. Antibacterial activity of the n-hexane fraction of A. anisacanthus

Page 143



Chapter # 6 Part-B Result & Discussion

 

Fig: 6. 3.Antibacterial activity of the CHCl; fraction of A. anisacanthus

 

Fig: 6. 4. Antibacterial activity of the EtOAc fraction of A. anisacanthus

ee
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Part-B Result & Discussion

 

Fig: 6. 5. Antibacterial activity of the acetone fraction of A. anisacanthus

 

g: 6. 6. Antibacterial activity of the aqueous fraction of A. anisacanthus

eT
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Chapter # 6 Part-B Result & Discussion

 

Fig: 6. 7. MICso (mg/ml) values of the Crd. MeOHExtofA. anisacanthus

  
LL

Fig: 6. 8. MICs» (mg/ ml) valuesofthe n-hexan fraction of A. anisacanthus
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Fig: 6. 9. MICso (mg/ ml) values of the CHCI, fraction of A. anisacanthus

 

g: 6. 10. MICso (mg/ml) values of the EtOAc fraction of A. anisacanthus
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Chapter #6 Part-B Result & Discussion

 

Fig: 6. 11. MICso (mg/ml) values of the Acetonefraction of A. anisacanthus

 

12Pig: 6. 12. MICso (mg/ ml) values ofthe aqueous fraction of A. anisacanthus

ead
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6. 2. 2 Antifungal activity

In case of immune compromised patients fungal infection become an

'mportant cause of sickness and death [173]. Mainly the fungal toxicities are caused

by Candida and Aspergillus species. Currently the prevalence ofdisease have pointed

out a shift towards infection caused by non albicans Candida and Aspergillus

[174]. All the test samples of A. anisacanthus aerial parts were screened for the

antifungalactivity against A. oryzae, A. fumigatus, F. solanum, A. flavus, A. niger and

P. notatum. The results are shown in tables 6. 5. Crd. MeOH Ext. showed low

percentinhibition against A. flavious (20%) and A. oryzae (30%), and in active

against A. fumigatus, F. solanum, A. niger and P. notatum. n-hexane fraction

showed low activity (17%) against A. flavious and showed no activity for A.

fumigatus, F. solani, A. niger and P. notatum. CHCI; fraction showed low activity

against A. flavious (20%) and A. niger (7%) and no activity against the other tested organism.

ExOAc fraction showed low activity against 4.fianigatus (30%), A.flavious (30%) and A. niger

(10%). Acetone fraction is inactive against the tested organism. Aqueousfraction

showed moderate percent inhibition of(40%)against A. Sumigatus and A. flavious.
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Chapter #6 Part-B Result & Discussion

 

Fig: 6. 13. Antifungal activity of Crd. MeOH Ext. andvarious fractions of A. nisacanthus

against A. niger

    
Fig: 6. 14. Antifungal activity of Crd. MeOH Ext. and various fractions of A.

misacanthus against A. fumigatus

eee
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Fig: 6. 15. Antifungalactivity ofcrude extract and variousfractions of A. anisacanthus

against A. flavious.

 

g: 6. 16. Antifungal activity of Crd. MeOH Ext. and various fractions of A

misacanthus against A. oryzae

a
e
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z

6. 2. 3 Phytotoxic activity

Phytotoxic compounds are considered as natural anti-tumor compounds that

snhibit growth of L. minor. [175]. All the test samples of A. anisacanthus were screened

for the possible phytotoxic activity against the L. minor. The results are given in table 6.

6 and 6.6a.

The Crd. MeOH Ext. showed moderate phytotoxic effect (56%, 50%) at concentration of

1000 and 100 pg/ml, respectively. n-hexane fraction showed moderate (50%, 43%)

phytotoxic effect at 1000 and 100 pg/ml respectively, while low (12%) plant growth

regulation was observed at 10ug/ml. CHCl; fraction (43%) showed moderate plant

growth regulation (43%) at 1000pyg/ml and low (31%, 18%) at 100 and 100pg/ml,

respectively. EtOAc fraction showed moderate (56%) and low (37%, 25%) plant growth

regulation at 100 and 10g/m,respectively. Acetone fraction showed low (18%, 25%,

37%) activity at 10, 100 and 1000u¢/m, respectively. Aqueous fraction showed good

(62%) activity at 100ug/m, moderate (43%) and low (12%) growth regulation at 1000,

100 and 10 g/ml. Parquet was used as standard in phytotoxic activity.
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Fig: 6. 17. Phytotoxic activity of Crd. MeOHExt. and various fractions ofagainst L.

minor
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6. 2. 4 Anti termite activity

In buildings “Termites” cause extraordinary damage to wooden structures, besides

tosses in agriculture and forestry. Synthetic termitcides have been used for controlling

termites. At the start of termite control, preservation of the chemical was considered to be

beneficial, as it provided safety for long time. Synthetic termiticid cause a great damage

to surroundings, due to their residual influence [176]. The anti-termite activity of the

various fractions ofA. anisacanthus were carried out at “Termites lab, NIFA, Peshawar,

KPK,Pakistan. All the experiments were performed in triplicates.

On 1“day Crd. MeOH Ext. (15), m-hexane = aqueous = EtOAc (18) fractions

showed good while CHCl; (22) and Acetone (21) fractions showed significant activity

against H. indicola. On 2™day all fractions (Crd. MeOH Ext, CHCl;, aqueous, EtOAc

and #. hexane showedsignificantresults and killed an average of 22 termites. On 3“ day

Crd. MeOHExt, EtOAcand n. hexane killed an average of 25 while CHCI; (23) and

aqueous (24)fractions showed significant results as shown in table 6.7.
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fable 6.7 Anti-termite activity of the Crd. MeOH Ext. and various fractions of A.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

anisacanthus

| Sample No. ofTermite used Days Average termite killed

ea McOH_ Ext. 25 1 15

2 22

3 25

| »bexane 25 1 18

2 2

3 25

GHG, 25 1 22

2 22

3 3

ErOAc 25 1 18

2 22

3 25

| Acctone 25 1 21

2 2

3 25

| Aqacous 25 1 18

2 2

3 24       
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6. 2. 5 Haemagglutination activity

The structural and functional roles of cell surface carbohydrates have been

demonstrated using lectin specificities [177]. They have been used forthe isolation and

characterization of glyconjugates (cell membrane) and to agglutinate erythrocytes [178,

179}. Agglutinin from the plant sources are advantageous over animal sources

because they are available in large quantities and are economical. The results given in

the table 6.8 shows the haemagglutination activity of the test samples against human

RBC’s ofall blood groups. The n-hexane fraction showed low activity against O°

while aqueous fraction presented the same against A“ at dilution of 1:2, EtOAc

fraction showed moderate (++) and low (+) haemagglutinationactivity at dilution of 1:2

and 1:4, respectively against O*'*. The results for remaining fractions and Crd.

MeOHExt. were negative at all concentration against all blood groups.
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Chapter #6 Part-B Result & Discussion

6. 2. 6 Insecticidal activity

The synthetic insecticides are of great threat to the environment due to their toxic

effect. Therefore environment friendly insecticides from the natural resources should be

searched to replace the harmful insecticides [180]. 7. castaneum, R. dominica and C.

analis were used to know the insecticidal activity of test samples. The results are

mentioned in table 6.9. The CHCl; fraction showed good activity against 7. castaneum

(70%), R. dominica (60%) and C. analis (60%), respectively. Crd. MeOH Ext. Showed

moderate activity against 7. castaneum (40%), R. dominica (50%) and C. analis (50%).

n-hexane fraction showed good activity for T. castaneum (60%), R. dominica (60%) and

C. analis (70%), respectively. EtOAc fraction showed good activity against 7. castaneum

(60%), while moderate activity was observed for R. dominica (50%) and C. analis

(40%). Aqueous fraction (60%) showed good activity against 7. castaneum, while

moderate activity against R. dominica (40%) and C. analis (30%). The insecticidal

activity of the test samples showed that Crd. MeOH Ext. and various fraction of A.

anisacanthus aerial parts can be used as insect repellent.
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Chapter #6 Part-B Result & Discussion

 

Fig 6. 18 Insecticidal activity of Crd. MeOH Ext. and various fractions of A

anisacanhus

EERE
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6. 2. 6 Brine shrimplethality bioassay

Brine shrimp (Artemia salina) lethality bioassay was used to check the cytotoxic

effect ofthe test samples. The higher the mortality ofthe sample(s)in the shrimps test, the

lower will be the safety ofthe drug and vice versa. The test samples (Crd. MeOH Ext and

fractions) were used in concentration of 10, 100 and 1000 pg/ml. The results of the

assay are mentioned in table 6.10.

The Crd. MeOH Ext (83%), EtOAc (100%), CHCl, acetone and aqueous

fractions showed significant activity (90%) at 1000ug/ml, while n-hexane fractions

showed good activity (76%) at same concentration. All the fractions showed moderate

activity while EtOAc fraction (66.6%) and Crd. MeOH Ext. low activity at 100u9¢/ml.

Low activity was shown byall the fractions at 10ug/ml. It is concluded from the

results that 4. anisacanthus may possess cytotoxic effect against cancerous cell lines.
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19. Cytotoxic activity of Crd. MeOHExt. and various fractions of A. anisacanthus
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© 1.7 Nitric oxide (NO)free radical scavenging activity

Free radicals are constantly produced in the living system, which can cause an

extemive damage to biomolecules and tissues there by causing various diseases like

cameer and atherosclerosis [181]. For reduction of these oxidative damages, many

wynthetic drugs are used but their side effects cannot be ignore. The consumption of the

eateral food products and traditional medicines containing antioxidant constituents are

whermative source to avoid the side effect. Recently, from different natural sources

wartows natural antioxidants have been reported [182-184]. Due to importance of the

ewteral antioxidants, we screened the Crd. MeOH Ext and various fractions of A.

eminacamtims at different concentrations (20, 40, 60, 80 and 100ppm) for possible NO

ee radical scavenging assay. The results obtained are given in table 6. 12 and presented

im figures 6.20.

These results revealed that at concentration of 20ppm the EtOAc fraction

showed moderate (48%) activity and rest of the samples Crd. MeOH Ext. (11%), CHCl;

<1 7%), Acetone (18%), Aqueous (15%) and -hexane (22%) showed low percent radical

scavenging activity. At the concentration 40ppm various fractions were screened for

eetexidant activity EtOAc fraction showed moderate (59%), while Crd. MeOH Ext.

(22%), CHCI,; (25%), Acetone (29%), Aqueous (22%) and n-hexane (35%) showed

ow percent radical scavenging activity. At the concentration 60ppm EtOAc fraction

“67%) showed good, n-hexane (46%) and CHCl; (42%) showed moderate, Acetone

«29%. Crd. MeOH Ext. (32%) and Aqueous (32%) showed low percent radical

eoawenging activity. At 80ppm good percent radical scavenging activity was shown by

©x)Ac fraction (78%), while n-hexane (57%), CHCI; (51%), Acetone (48%) Crd. MeOH
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Ext. (46%) and Aqueous (46%) fractions showed moderate percent radical scavenging

activity. At 100ppm significant activity was shown by the EtOAcfraction (85%), good

result was observed for n-hexane (66%), CHCl; = Aqueous (65%), while Crd. MeOH

Ext. (51%) showed moderate percent radical scavenging activity. The extract

concentration showing 50% inhibition (ECs) was calculated from the graph of percent

RSA against extract concentration. EtOAc and Acetone fractions showed low ECso

values (43.5 and 40.5yg/ ml), while rest of the fractions Crd. MeOH Ext, n-hexane,

CHC1, and Acetone showed high ECs values (89, 74.5, 79.4, 72.5pg/ ml).
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Table 6. 11 Nitric oxide free radical scavenging activity of the Crd. MeOH Ext and

various fractions ofA. anisacanthus

 

 

 

 

 

 

‘Conc (ppm) or n-hexane CHCl, EtOAc Acetone Aqusons Pinnderd (vk ©

i 20 ll 22 17 48 18 15 38

i 40 22 35 25 59 29 22 33

60 32 46 42 67 39 32 68

80 46 57 51 78 48 46 80

100 51 66 65 85 59 65 83        
 

Table 6. 12 ECso values ofthe Crd. MeOH Ext and various fractions ofA. anisacanthus

 

a lord. MeOHExt) n-hexane CHCl; EtOAc Acetone Aqueous

 

ECs (ug/ml) 89 74.5 79.4 43.5 72.5 40.5       
 

Vitamin C was used as standard at concentration of (47.78yg/ml)
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A

 

g: 6.19 ECso values of the Crd. MeOH Ext. and various fractions of A. anisacanthus
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IN-VIVO BIOLOGICAL ACTIVITIES OF CRUDE EXTRACT

6. 2. 8 Acute toxicity

The Crd. MeOH Ext. was tested for its toxic effect with different doses and the

results obtained are given in table 6.13. BALB/C mice were used for this purpose. The

mice were kept under observation for 24hrs and were observed for gross effect after 4hrs

of test sample administration. Up to a dose of 1000mg/kg there was no harmful effect

observed in the first 4hrs and no death was caused by test sample after 24hrs. It is

concluded that the test sample is safe up to a dose of 1000mg/kg. Studies on acute

toxicity ofA. anisacanthus composition showed the maximal dosage (500mg/kg) showed

no toxic effects [186]. A. echidnaeform is protecting mice from mortality at

intraperitoneal doses between 3.2 and 100mgkg' day“treatments [187].
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Table 6.13 Acute toxicity ofCrd. MeOH Ext ofA. anisacanthus

 

 

 

 

 

‘Treatment extract (ml or mg/kg) [% Death after 4hrs % Death after 24hrs

500 - -

700 - -

1000 - -   
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6. 2. 9 Analgesic activity

Crd. MeOHExt. at different doses (500, 700 and 1000 mg/kg) showed decrease in

the mean number of writhing in different test groups as shown in table 6.15. In normal

saline treated group mean writhing was 60.00 + 1.59. The low analgesic activity

produced by different test doses of Crd. MeOH Ext. was 11.95% (500mg/kg) and 23.4%

(700mg/kg), while moderate result observed was 40.30% (1000mg/kg). The effect

produced by Crd. MeOH Ext. was dose dependent. The Diclofenac sodium (standard

drug) at 10mg was maximum analgesic activity 76%, which is greater than the highest

dose of Crd. MeOH Ext. (1000 mg/kg). The percent decrease in number ofwrithing by

the standard and Crd. MeOH Ext. is represented by figure 6.20.

The experiments showed that the Crd. MeOH Ext. possess moderate analgesic effect. The

acetic acid induced pain model is a common, rapid, sensitive and easy method for the

determination of peripheral analgesic effect of plant extracts and other drugs as well

[188]. Abdominal constriction occurrence in mice is considered to be involvement of

local receptors (peritoneal) [189]. These chemicals produced in peritoneal fluids are

responsible for pain which may appear in the form of abdominal constrictions. Writhing

inhibition by various substances may be involved in the decreased production or

inhibition of prostanoids, which is considered for pain inhibition through peripheral

mechanism [190]. It is suggested that the Crd. MeOH Ext. shows its peripheral

analgesic effect through inhibition of abdominal receptors (nociceptive), it may be

dwe to decreased in the synthesis or inhibition of prostanoids production. The active

chemical(s) present in Crd. MeOH Ext. produced analgesic effect in the form of
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reduction in abdominal constrictions, suggesting the mechanism ofaction is linked with

pain mediators.

Page 173

 
 



PLL
aded

"489} $
nouuNg

Aq
paMojjoy

Y
A
O
N
Y

‘1041409
aaryeBou

ypA
pasedwod

(100'0
>
d)

+aP
U
P

(10'0>
d)

94
(S00

>
d
y

      

 
 

 
 

 
 

009L
Oe

1 L
9
9
1

ol
(‘pos

ovu9j01911) CLS
£

+4f0b
86'1

 €8'SE
0001

z

sb'€7
Lb’

#00°9r
00L

+
5
6

Ob'1
¥
€8°7S

00s
ajduues 189

95'S
6S'1

#
00°09

ol
OUI[VS |UULION

I

S
u
r
a

jo
uorrqryur

y,
(
u
r

OT)
SurynIa

Jo
‘ON

Sy/dw
10

ju
asoq

juauUywas|,
ON

'S
 

SMIpJUDIDSIUD
*Y 50

XY]
HOPW

"PAD JO
Aitanoe

isa8jouy
“p]

“9 I
q
,

 



 

Chapter # 6 Part-B Result & Discussion

“(80a 
ONS 500mg 700mg 1000mg

hig. 6 20 Percent analgesic activity of Crd. MeOH Ext. of A. anisacanthus *(P < 0.05),

**(P <0.01) and *** (P <0.001) compared with negative control, ANOVAfollowed by

Dharwectt’s test.

ere
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6.2. 10 Gastro-Intestinal Tract (GIT) Motility

The Crd. MeOH Ext. was screened for its effect on GIT motility. The Crd.

MeOHExt. decreased the percent GIT motility in a dose dependent manner results are

given in table 6. 16. The Crd. MeOH Ext. showed significant 16.71% at 1000mg/kg,

good 26.75% at 700mg and moderate 31.60 % at 500mg/kg b. w GIT motility. The

percent GIT motility of normal saline treated group was 52.37 %. It is concluded

from the result that the test sample reduce GIT Motility in a dose dependent manner.

The maximum decrease in GIT motility effect was produced at 1000 mg/kg b.w

{191}. The different plants belongs to Febaceae are famous for its antispasmodic

effect and this study also support the use of A. anisacanthus [192]. The Crd.

McOH Ext. may cause relaxation of intestine by interaction with M3 receptor

(muscarinic) found in small intestine, where acetylcholine can act and activation of

M3 receptors will lead to increase contraction [193]. The effect of antispasmodic

agents is to alleviate the symptoms of abdominal cramps. The plant extract reduces

GIT motility and can be used for the management of diarrhea and in abdominal

spasm.
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Table 6. 16 GIT Motility ofCrd. MeOH Ext ofA. anisacanthus

 

 

 

 

 

 

Treatment Dose Mean Total length Mean Charcoal % GIT

movement (cm) Motility

Normalsaline 10 56.00 + 1.218 29.33 + 1.781 52.37

500 55.00 + 1.311 17.38 + 1.600 31.60 *

Ord. MeOH Ext. 700 54.00 + 1.718 14.45 + 1.819 26:35"

1000 57.00 + 1.988 09.53 + 1.903 16:71 ***

Std Caster oil 0.imi/kg 68.00 + 1.997 05.05 + 1.903 10.03 ***    
 

*(P <0.05), ** (P<0.01) and *** (P<0.001) compared with negative control, ANOVA

followed by Dunnett’stest.
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| =

ONS 500(mg/kg) 700(mg/kg) 1000(mg/kg)

Fig 6. 21 GIT Motility of Crd. MeOH Ext. ofA. anisacanthus
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6. 2. 11 Antidepressantactivity

The Crd. MeOHExt. was evaluated for antidepressant potential. The results are

given in the table 6.17, it is clear that test sample exhibited antidepressant activity.

The immobility of animal in the water tub decrease with the increase oftest

doses. The test samples showed maximum antidepressantactivity at 1000 mg/

kg b.w. and moderate activity at 100 mg/ kg b.w. The immobility time of the

animals decreases with increasing the dose. For the evaluation of antidepressant

activity the forced swimming test (FST) model in animal is widely used [194].

Increase in the movement (mobility) of animal in the water tub indicates the presence

of antidepressant effect and decrease in movement indicate the involvement of

central nervous system (CNS). The animals with prolong immobility during FST

shows that the animals in the state of fatigue, tiredness and sadness. These symptoms

are associated with depression, which is mostly found in patients suffering from

depression [195]. The results of our test doses reflect that the plant extract

produced antidepressant effect.
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Table 6.18 Antidepressantactivity ofCrd. MeOH Ext. ofA. anisacanthus

 

 

 

 

 

 

Treatment Dose mg or ml/kg Immobility time (s)

Saline 10 118+ 2.70

500 56 + 2.86*

Crd. MeOH Ext. 700 41+3.14*

1000 aie e.2oe

Fluoxetine 15 23 =2.01***   
*(P < 0.05), ** (P<0.01) and *** (P <0.001) compared with negative control, ANOVA

followed by Dunnett's test.
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6. 2. 12 Locomotoractivity

The open field test was used to screen locomotor (sedative) activity of Crd.

MeOHExt., results are given in table 16. 19. It is clear that the plant extract decrease the

number of line crossing during open field test. The sedative effect of 500 mg/kg dose in

comparison with negative control group was not significant (54 lines crossed). At

700mg/kg dose the number oflines crossed by mice was 35 and for 1000mg/kg it was

23. The decrease in number of lines crossed by mice was dose dependent which

demonstrate the presence of sedative activity in extract. The standard drug (diazepam)

exhibited significant activity in comparison with test doses.

From the present experiments we can conclude that Crd. MeOH Ext. was equally

potent in reducing locomotor behaviour when injected in mice at high dose. Furthermore,

as far as the mechanism ofaction, it is noteworthy that, while the effect of Crd. MeOH

Ext. on locomotor behaviour was not blocked by an antagonist of (BZD) benzodiazepine

receptors, so excluding an interaction with GABA, receptor (y-aminobutyric acid

(GABA), the major inhibitory neurotransmitter in the central nervous system), the

anxiolytic effect ofCrd. MeOHExt. to be related to BZD receptor activation.

In conclusion, the Crd. MeOH Ext. could be considered as partly responsible of

the anxiolytic effect of A. anisacanthus, the anxiolytic effect of A. anisacanthus is better

explained bythe presence ofbenzodiazepine-like compounds in this plant [196]
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Table 6. 19. Locomotoractivity ofCrd. MeOH Ext. ofA. anisacanthus

 

 

 

 

 

    

Treatment Dose mg or mi/kg no. of line crossed in 10 min

NormalSaline 10 115+2.45

Test sample 500 54 +2.71*

700 35° +2:80

1000 23) 2320

Diazepam 0.5 06 +0.81***

 

*(P <0.05), ** (P <0.01) and *** (P <0.001) compared with negative control, ANOVA

followed by Dunnett’s test.
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6. 2. 13 Nutritional Analysis

A normal human diet consists of water, vitamins, fats, proteins, carbohydrates

and minerals. Results (Table 6. 20) revealed the nutritional analysis of A. anisacanthus

showing moisture contents (9.5%), ash (7.4%), fats (7%), fibers (23.21%), protein (8%)

and carbohydrates (48.73%) the gross energy was also calculated as mention in the

table 6.17. The present analysis showed that this plant can be used as a good source of

eutrient in case of shortage of nutrients. Effects of dietary Astragalus polysaccharide

(APS) on growth performance and immune function in weaned pigs, this observation

suggest that nutritive APS can be used as a potential immuno-modulating agent by

affecting cellular immunity of weaned pigs [197]. From the gross energy calculation

nutritional analysis it is concluded that A. anisacanthus is a good source offormation ofa

high energy phosphate bond, which is then available for tissue protein synthesis, muscle

fibers and cellular respiration to body for resynthesizing glycogen from lactic acid. This

plant can satisfy inland consumption ofthe geographical entity under consideration.
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Table 6. 21 Nutritional analysis ofA. anisacanthus

 

 

"Sample Empty dish Dish + Sample After drying %

Tost sample weight sample weight (D) weight (C) Moisture

weight(B) contents

16.7814 17.7926 1.0112 17.6963 95

 

Ash contents =B-A/Cx100

 

 

Sample Empty dish Dish Sample weight] After heat dish+ % Ash

weight (A) +sample (Cc) Ash weight (B)

Test sample 17.9879 19.0004 1.1125 18.0711 74

 

Fats ~A-B/Cx100

 Sample Paper weight Paper + After Sample weight C)| % Fats

sample extraction

| Test sample 0.3307 1.4590 1.1965 1.1283 7.0  
 Fibers =W1 — W2/Wox100

 

 

Sample Sample weight Cava + Cava + Ash]|% Fibers

(wo) dry sample |(W2)

"Test sample 1.0013 28.9698 28.7373 23.21

—
Proteins = (TitreXN <14x100%6.25/weightofthe samplex1000)

~

 

 Sample Sample weight Tare Blank % Proteins

 

Test sample 1.0387 99 9.6 8.0     
 

Gross energy (Cal/100g) = (% Fats) + (% Proteins) + (% carbohydrates) = 51.27

Carbohydrates = 100- Moisture + Ash +Fibers + Fats + Proteins

= 100 - 7.4+9.5+23.21+23.21+7.0+8.0 = 48.73

Page 184

 



 

Chapter #6 Part-B Result & Discussion

6. 2. 14 Elemental Analysis

Minerals analysis ofA. anisacanthus aerial parts are shown in the table 6. 18 and

presented in figure 6.22. The analysis revealed that K contents were recorded in higher

concentration (114.9ppm) followed by Fe (1.875 ppm) and Zn (0.511 ppm) as compared

with other elements which are in lower concentration as Ni (0.072 ppm), Cu (0.096

ppm) and Pb (0.142 ppm). The plant was also evaluated for Mn (0.418 ppm) and Co

(0.004 ppm), Cd (0.019ppm)and Cr(0.020 ppm), found up to detectionlimit.

Anisacanthus quadrifidus (Humming bird Bush) was evaluated for their

respective salinity tolerance to increased levels of Na and Ca [198]. In Southern Arizona

the seasonal diet seemed deficient in phosphorus, which mayaffect deer reproduction and

general welfare. A. thurberi are deciduous plants and rich source of inorganic elements

that normally influence during drought on diets and numbers of desert deer [199]. The

objectives of elemental analysis is to analyse tissues for trace elements [200].
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Table 6.22 Elemental analysis ofA. anisacanthus

 

 

 

 

 

 

 

 

 

 

    

S.No Elements Concentration (ppm)

i Zinc 0.511

2 Manganese 0.418

3 Cobalt 0.004

4 Nickel 0.072

$ Cadmium 0.019

6 Chromium 0.020

7 Copper 0.096

s Lead 0.142

9 Iron 1.875

10 Potassium 114.9   
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©. 2. 15 Scanning Electron Microscopy (SEM) Analysis

The SEM technique was used to determine the morphology ofthe plant sample.

figure 6.23-6.25 shows the SEM image of plant powder. Three images of plant powder

were taken with three different magnification powers (X150, 500 and 1000). The images

showed that there is number of aggregates and also individual identity. The test sample

showed needle shape and trichrome like appearance.It is concluded that hairy and needle

like structure on the surface of plant help it to survive during drought condition and

prevent plant from damage or death due, which are too high or low temperature.

Temperature effect the of physiological and biochemical processes, which generally

(within limits) increasing with temperature. The morphological characteristics of

wmfection root swellings (nodules) of A. sinicus were examined by SEM.The infection

roots, epidermalcell walls and vascular bundles ofthe swellings were not altered when a

ewelling was treated with driselase (a plant cell wall degrading enzyme), although the cell

walls of meristematic and bactericide-including zones were completely decomposed by

the enzyme treatment. Some infection threads were funnel shaped at the site of

attachment ofthe infection thread to the host cell wall [201].

The propagation response of these species to mechanical, physical and chemical

scarification, applied for overcoming dormancy, has been studied with SEM.

Observations with a SEM revealed a thicker palisade layer of the seed coat in A.

jummosus, which may explain the greater resistance ofits seeds to chemical and physical

scarification in hot water [202].
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Fig 6. 24 Scanning Electron Microscopymicrograph A. anisacanthus

reece
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Fig. 6. 25 Scanning Electron Microscopy micrograph of A. anisacanthus 
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©. 2. 16 Energy Dispersive X-Rays Analysis

Inorganic elements, often at the trace level, play a significant role in pathology

and physiology of living systems. Metalloproteomics, metallogenomic and metallomics

are among the developing disciplines which are critically dependent onspatially resolved

concentration maps of trace elements in a cell or tissue, information on chemical

speciation and on metal-binding coordination positions [203]. The EDX technique was

wtilized to determine the amountas well as to identify elementary composition of plant.

The EDX pattern of spectrum recorded high signals for carbon and oxygen. Elemental

composition of A. anisacanthus showed that besides carbon and oxygen other elements;

Mg. P, S, K, Cl and Ca were also detected. The counts of X-ray is showing on

perpendicular while energy (Kev) on the parallel axis. Figure 6.26 and 6.27 shows the

elemental composition of plant material. The carbon composition revealed that by weight

« was 10.34% and 22.45% (by atomic weight/ concentration). Similarly O, Mg, P, S, Cl,

K and Ca by weight were 44.86, 1.32, 1.56, 2.52, 0.30, 2.54 and 0.96%, respectively.
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Fig 6. 26 Energy Dispersive X-Rays spectrum for the A. anisacanthus

Page 191

 



 

hapier @ 6 Part-B Result & Discussion

—ee

SSssessssssensesssssssssnaneesseessems

 

 

 

 

 

 

 

 

 

atic 6.23 Percent atomic weights of the elements present in A. anisacanthus

Element (K*) Weight% Atomic%

C 10.34 22.45

O° 44.86 65.89

Mg 1.32 0.19

e 1.56 0.44

s 2.52 1.22

a 0.30 0.14

K 2.54 1.53

Ca 0.96 0.32
!    
 

 
 

Pig 6. 27 Percent weight of the elements in A. anisacanthus
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©. 2. 17 Structural Elucidation ofCompounds

©. 2. 17.1 Structural Elucidation of Stigmasterol qd)

Stigmasterol was obtained as a white needle crystal from the CHCI;

fraction of A. anisacanthus. It exhibited a molecular ions peak at m/z 412 a.m.u.

which consistent with the molecular formula C2sH4sO. The IR spectrum (cm)

showed absorption bands at 3500 for (OH), 2965, and 2935 for CHstretching

2870, 1680 for double bond stretching. The UV spectrum showed absorptions

peaks at 242 and 261 nm. The 'H-NMRand 5C-NMR spectra are given in table

624. The spectroscopic analysis of compound (1) matched with reported

compound [204].
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Table 6. 24 'H and '°C-NMR and Chemical Shifts of Stigmasterol (1) (ppm,

CD30OD, 400 and 100 MHz, respectively).

Ne VCNMR bc "H-NMR6,( mult, J, HZ) Types

rt 373 1.07, dd, (J=3.5/6.11) CH;

2 31.8 1.23, d, J=1.48) CH;
3 71.9 3.51,m CH;

4 423 2.00, t, (J=9); 1.99, d, (J= 3.12) CH;
; 140.8 - c

lé 121.8 5.34, d, (J=234) CH

i] 322 1.44,m CH;
‘ 319 1.42,m CH

. 50.5 0.84, m CH

m0 37.1 - c

iw 209 1.49,.m, 147m CH;

in 423 2.19, d, (J=2.1); 2.25, dd, (J=2.1, 3) CH;

ra 39.8 - c

its 36.8 0.96, m CH

i ss 243 1.56, m CH;

6 283 1.23,m CH;

i 36.1 1.07, dd, (J=7.8, 3.48) CH

ie 119 0.66, s CH;

9 194 0.99.5 CH;

Ez) 362 134, m CH

ra 214 1.20, d, (J=7) CH;

2 139.4 5.03, dd, (J=15, 85) CH

rs 129.6 1.14, dd, J=15.1, 85)

3 329 092, m

23 30.2 1.25,m CH
™ 19.11 0.79, d,J=6.8) CH;

7 19.90 0.81, d, (=5.58) CH;

bs 23.12 122,m CH,

~ 12.06 0.82.1, G=75) CH,
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©. 2. 17.2 Structural Elucidation of Octadecan-1-ol (2)

The CHCI, fraction was chromatographed over silica column and eluted

wth mixture n-hexane and CHCl; (8:2) as mobile phase and the compound was

ssolated in pure form. The excess of solvent (mobile phase) was evaporated to

gve the pure product. The molecular formula is C;sH3sO was determined from

its EI-MS; m/z: 270 [M] *: "HNMRand °C -NMR data was used to identify the

structure of the compounds (table 6. 25). The spectroscopic analysis of

©ompound (2) matched with reported compound [205].
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Table 6. 25 'H and "C-NMR and Chemical Shifts of Compound (2) (ppm,

©D30D, 400 and 100 MHz, respectively).

 

 

 

 

  
    
 

No Position ofCarbon C-NMR data dc [H-NMRdata dy Multiplicity

1. 1 63.08 4.83 (2H, s,) CH2

2 2 32.88 3.30 (2H, s) CH2

=e 3 25.74 1.28 (2H, s) CH2

4 4-17 31.68 0.90(30, m) CH2

S| 18 14.12 0.858 (3H,m) CH3
i

octadecan-1- ol
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6.2.17.3 Structural Elucidation Of 4-(methoxymethyl) benzoic acid (3)

The CHCl; fraction was chromatographed over silica column and eluted

with n-hexane and chloroform (2:8) as mobile phase and the compound was

tsolated in pure form. The excess of solvent (mobile phase) was evaporated to

give the pure product. The molecular formula is CgHoO3 was determined from

its El-MS; mvz: (167.8) [M] * and 'HNMR and “°CNMR data was using to

identify structure (table 6.26). The spectroscopic analysis of compound (4)

matched with reported compound [206]

I
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Table 6. 26 'H and C-NMRand ChemicalShifts ofCompound (3) (ppm,

 

 

 

 

       
No

|

Position of “C-NMR data |'H-NMR data

|

Multiplicity
Carbon bc 6H

i 1 124.92 : Cc

[2 23 115.78 7.85(2H, d,J=

|

2CH
8.8)

3 4 132.81 = c

4 5-6 115.58 6.7 (2H, d, J=8)
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Hc Ne
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4-(Methoxymethyl) benzoic acid

 

Page 198

 



 

 

Chapter #6 Part-B Result & Discussion

©. 2. 17. 4 Structural Elucidation of Heptadecanoic acid (4)

The CHCl; fraction was chromatographed over FCC and eluted with

ethyl! acetate and acetone (5:5) as mobile phase and the compound was isolated

in pure form. The excess of solvent (mobile phase) was allowed to evaporate for

tsolation of pure compound. The molecular formula of isolated compound was

CxyHsO determined from its EI-MS; m/z: (410) [MJ° and 'H-NMR and

“\CNMRdata was using to identify structure (table 6. 27). The spectroscopic

analysis of compound (4) matched with reported compound [207].
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Table 6.27 'H and "C-NMR and Chemical Shifts of Compound (4) (ppm,

CD30D, 400 and 100 MHz, respectively).

 

 

 

 

 

 

       

 

No

|

Position of Carbon

|

"C-NMR

|

"H-NMR data Multiplicity
data

i 1 17634

|

- c

2 2 33.58 3.64(2H, s) CH2

[3 3-25 28.93 2.264(2H,t, CH2
J=14.8)

4 26 26.68 1.57 (2H,t, J=14)

|

CH2

5 27 12.99 0.89 (3H,t, J=22)

|

CH3

OH

oO

Heptadecanoic acid
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Chapter #6 Part-B Result & Discussion

6. 2. 17. 5 Structural Elucidation Of3, 4-Dihydroxybenzoic acid (5)

The EtOAcfraction afforded compound (5) as white powder. The IR

spectrum exhibited hydroxyl (3390 cm-1), C—H aromatic (3315 cm-1), carbonyl

(1710 cm-I) and C=C aromatic (1627 cm-1) absorption bands. Its molecular

formula (C;HsO,) was determined by 'H- and “C-NMR analysis and EI-MS

which gave Molecular ion peak [M + H] + at m/z 155 and [M + Na]+ at 177 in

ESI-positive mode and [M — H]- at m/z 153 in ESI-negative mode, suggesting a

molecular mass 154 a.m.u. The NMR spectral data (Table 6.28) ofcompound (5)

matched with reported compound [208].
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Chapter #6 Part-B Result & Discussion

Table 6.28 'H and C-NMR and Chemical Shifts of Compound (5) (ppm,

CD30D,400 and 100 MHz, respectively).

 

 

 

 

 

 

 

      

CNO ™C-NMR "H-NMR Multiplicity

1. 123.6 = Gc

2 118.5 7.43, (d, 1.8) CH

3. 145.6 z c

4 151.9 2 G

3. 116.8 6.74, (d, 8.2 CH

6. 124.7 7.48,(dd, 1.8, 8.2)

|

CH

r 7 171.5 a c

a ee
oO

om.

oO

3, 4-Dihydroxybenzoic acid (5)
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Chapter #6 Part-B Result & Discussion

62.17.6 Structural Elucidation of Kaempferol-3-f-D-glucopyranoside

(astragalin) (6)

Compound 6 was isolated as yellow needles. The molecular formula

(C2;Hyo0),) was determined by ESI-HR-MS m/z 449.1074 a.m.u. calcd.

449.1070 a.m.u. The IR spectrum indicated presence of phenolic groups (3380

em’), and a carbonyl carbon (1680 cm") while UV spectrum was consistent with

the presence of highly conjugated system (4-max 356nm). The 'H- and "C-NMR

of compound 6 are identical with the spectral data of reported compound

astragalin from literature. The 'H-NMR and "C-NMR spectrum are shown in

(Table 6. 29) molecular formula C2;H290,;. This compound closely matched

with reported compound [209]
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Table 6.26 'H and "C-NMR and Chemical shifts of compound (6) (ppm,

CD30D, 400 and 100 MHz, respectively).
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Kaempferol-3-B-D-glucopyranoside (astragalin) (6)
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Conclusioneed

CONCLUSION

Based on the experimental work, it is concluded that, the Crd. MeOH Ext. ofthe fruits

of S. saligna showed significant anti-termite activity (n=25), analgesic activity

(31.67), GIT Motility (14.5%) and allelopathy (56.6%). Good antibacterial activity

against MSSA and S. typhi and locomotor activity were shown by Crd. MeOH Ext.

and various fractions. Moderate phytotoxic activity and NO free radical scavenging

activity was shown bythetest samples. Lowinsecticidal, antifungal cytotoxic and

antidepressant activities were shown by Crd. MeOH Ext. and various fractions

respectively. No heamagglutination activity was observed. The phytochemical

screenings of S. saligna fruits showing the presence of carbohydrates, proteins,

alkaloids, sterols and triterpenoids, phenols, flavonoids , tannins and saponins..

Elemental analysis showed the presence ofZn, K, Ni, Cu and Pb, Mn, Co, Cd, Fe and

Cr. The EDX pattern of spectrum recorded high signals for C and O>. Maximum

number ofoil component were identified through GC-MS analysis.

4. anisacanthus possess significant percent radical scavenging and cytotoxic activity.

Good antibacterial, insecticidal, antitermite, analgesic, GIT Motility, locomotor and

antidepressantactivities were shown by Crd. MeOH Ext. and various fractions. The

Crd. MeOH Ext. and various fractions showed moderate phytotoxic activity. The n-

hexane and aqueous fractions showed low heamagglutination activity. Phytochemical

screenings of A. anisacanthus showing the presence of carbohydrates, proteins,

alkaloids, sterols and triterpenoids, phenols, flavonoids, tannins and saponins.

Elemental analysis showed the presence of Zn, K, Ni, Cu, Pb, Mn, Co, Cd, Fe and Cr.

The phytochemical screening revealed the presence of alkaloids, flavonoids and

saponins in these plants. Total of six compounds were isolated during current studies

from A. anisacanthus Octadecan-l-ol (Stearyl Alcohol), 4-(methoxymethyl) benzoic

EEE
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ConclusionSs

acid (Phenylmethanoic acid), Heptadecanoic acid (Margaric), 3, 4 Dihydroxybenzoic

acid, Kaempferol-3-B-D-glucopyranoside and stigma sterol was isolated in pure form.

Our current work open a new window for researchers to further work on activity

guided isolation from these species so that we may standardize the extract, and snatch

share(s) from the global market.

Page 206 
 

 



 

 

References————

References
i
d

10.

13.

14.

15.

Oliyiowola, akerele. WHO chronicle. 1984, 38(2), 76.

Conservation, Cultivation and trade of medicinal herbs and species in paper

presented in international workshop on health challenges of 21% century and

traditional medicines in SAARC Region November 4-6, Islamabad, Pakistan.

Karki, M. Medicinal and aromatic plants programmein. IDRC/SARO, New

Delhi, India. 2002.

Kaufman, P. B.; Csake, L. J.; Warber, S.; Duke, J. A. Brielmann III. Eds.;

Natural Products from Plants: CRC press, Bocs Raton, FL. 1999.

Cragg, G.M., Newman, D. J. Pharmaceut. Biol. 2001, 39, 8-17.

De souza, G. C., Haas, A. P. S., Von Poser, G. L., & Elisbetsky, E. J.

Ethnopharmacolo. 2004, 90(1), 135-143).

Farnsworth, R., & McDuff, C. K. J. Dairy Science. 1984, 67(6), 1336-1353.

Joy, P. P., Thomas, J., Mathew, S., & Skaria, B. P. J. Tropical horticu. 1997,

2,449-632.

Schoental, R. J. Foodand cosmetic toxico. 1965, 3, 609-620.

Holt, G. A., and Chandra, A. J. medcine. 2002, 19(1), 83-97.

Newman et al. J. Amrican respiratory & critical care med. 2000, 283(14),

1829-1836.

C., Veeresham. J Ady Pharm TechnolRes. 2012 Oct-Dec; 3(4): 200-201.

Ramesh, P., Okigbo, R.N. . African. J. Pharma & Pharmaco.2008, 2(7):

130-135.

Fyhrquist, P. J. Ethnopharmaco. 2007, 119(3), 686-699.

Yesilyurt, V., Halfon, B., Oztiirk, M., Topcu, G. J. Food chem. 2008, 108(1):

31-39.

ES

Page 207

 



 

 

References
LS

16,

19.

Prance, G. T. Discovering the plant world. Taxon. 2001, 345-359.

Choudhary, M. L, Majeed, A., Shabbir, M., Ghani, U., & Shameel, M.J.

Phytochem. 1997, 46(7): 1215-1218.

Shackleton, S., Delang, C. O., & Angelsen, A. From subsistence to safety

nets and cash income: exploring the diverse values of non-timber forest

products for livelihoods and poverty alleviation. Springer Berlin Heidelberg.

2011, 55-81

Hussain, J., Khan, A. L., Rehman, N., Hamayun, M., Shah, T., Nisar, M., &

Lee, L. African J. Biotech. 2009, 8(12), 2725-2729.

MacDonald, M. E., Ambrose, C. M., Duyao, M. P., Myers, R. H., Lin, C.,

Srinidhi, L., Swaroop, M. A . J. Humman mol genetics. 1993, 72(6): 971-983.

Mahmood, A., Ahmad, M., Zafar, M., & Nadeem,S. J. Ethnobot. 2004(1): 3.

Mahmood,A. J. Ethnobotanical .2005, (1): 20.

Saeed, M.; Muhammad, N.; Khan, H. J. Chem Society Pak. 2010, 32, 471.

Qureshi, R. A.; Ghufran, M. A.; Gilani, S.; Sultana, K.; Ashraf, M. Pakistan

J. Bot. 2007, 39, 2275.

Wikipedia, the free encyclopedia.

DC, Prodr, Gamble, Fl. Madras, Sasidharan, Biodiversity documentation for

Kerala- Flowering Plants, part. 1993, 6: 431. 2004.

Il, A. Bot. J Linn Soc. 2003, 141: 399-436.

Atta-ur-Rahman, Z. U. H., Khalid, A. Anjum, S.. Khan, M. R., &

Choudhary, M.I. J. Nat prod. 2002, 85: 678-688.

Atta, U. R.; Chaudhary, M. 1. J. Pharma Sci. 1997, 14(2): 191-203.

Page 208  



 

References
i

31.

35.

37.

38.

39.

4i.

Khan, M. R.Isolation and identification of the chemical constituents of

Sarcococca saligna. Ph.D. Thesis, University of Punjab, Lahore, 1999/ 2

Chatterjee, A.; Das, B.; Dutta, C. P.; Mukerjee, K.S. Steroidal alkaloids of

Sarcococca Pruniformis Lindle. Tetrahedron Lett. 1965, 1, 67.

Bhakta, T., Dey, P., & Karuna, D. S. J. ofPhytomed. 2014, 2(5), 556-570.

Adhikari, B. S., Babu, M. M., Saklani, P. L., & Rawat, G. S. J. Mountain Sci.

2007, 4(2): 155-180.

Sealy, J. R. J. Bot Linnea Society. 1986, 92(2), 117-159.

Devkota, K. P., Iqbal Choudhary, M., Ranjit, R., Samreen, & Sewald, N. J.

Nat. prod research. 2007, 21(4), 292-297.

Lighthall, J. I. The Indian household medicine guide. 1883

Kumar, A., Chandra Sati, S., Dobhal Sati, M., Kumar, S., Singh, D., Bhatt,

U., & Kaur, G. J. Nat Prod. 2015, 5(1), 28-49.

Devkota, K. P., Lenta, B. N., Fokou, P. A., Sewald, N. Natural product

reports. 2008, 25(3): 612-630.

Qureshi, R. A., Ghufran, M. A., Gilani, S. A., Sultana, K., Ashraf, M. Pak. J.

Bot. 2007, 39(7): 2275-2283.

Murad, W., Ahmad, A., Gilani, S. A.. Khan, M. A.J. Med Plants Res.

2011, 5(7): 1072-1086.

Mthethwa, N. S. Antimicrobial activity testing of traditionally used plants for

treating wounds and sores at Ongoye area KwaZulu-Natal, South Africa

(Doctoral dissertation, University ofZululand). 2009.

Gilani, A. U. H., Ghayur, M. N., Khalid, A., Zaheer-ul-Haq, A., Choudhary,

M.L., Atta-ur-Rahman, M.I. J. Med Plants Res. 2005, 71(2): 120-125.

Page 209

 

 

 



  

References

43

45.

47.

48.

49.

$1.

“ w
e

Zaheer-ul-haq,. Wellenzohn, B., Liedl, K. R., Rode, B. M. J. med chem.

2003, 46(23): 5087-5090.

Bashir, A.; Sadia; Sadiq, A.; Shumaila, B.; Ibrar, K. J. medplants res. 2010,

4(22): 2404-2410.

Bashir, A.; Sadiq, A.; Shumaila, B.; Ibrar, K.; Achyut, A.; Chaudhary, M.I.

J. Biotech. 2010, 5, 1207-1215.

Bashir, A.; Sadiq, A.; Shumaila, B.; Achyut, A.; Chaudhary, M.I. African J.

Biotechnol. 2010, 9(53): 9063-9069.

Farrukh, H.; Bashir, A.; Ishfaq, H.; Ghulam, D.; Parveen, S.; Sadiq, A.

African J. Biotech. 2010, 9(31), 5032-5036.

Muhammad, N.; Inamullah, k.; Bashir, A.; Ihsan, A.; Wagar, A.; Choudhary.

M. L. J. EnzymeInhibition Med Chem. 2008, 23(2): 256-260.

Bashir, A.; Niaz, A.; Shumaila, B.; Choudhary, M. L; Sadiq, A.; Ibrar, K.

African. J. Biotech. 2009, 8(19): 5084-5087.

Salmon SA, Watts JL, Aarestrup, Pankey JW, Yancey RJ. J. DairySci.1998,

81(2): 570-578.

Naqvi SB, Shaikh D, Usmanghani K, Shameel M, Shaikh R. Pak J. Pharma

Sci. 1998, 5: 129-138.

Freeman CD. Antimicrobial resistance; implications for the clinician. All of

Critical Care Nursing. 1997, 20: 21-35.

Blois MS.J. Agri &food chem. 1958, 181: 1199-1200

Lis H, Sharon NP. The lectins: Properties, functions and applications.

LienerlE, Sharon N, Goldstein J) (Eds).Academic Press, New York. 1986,

Pp: 294-327.

Page 210

 



References
a

$4. Pusztai, A. Biological effects of dietrylectins. In Recent Advances of

Research in Anti-nutrational Factors in Legume seeds, Huismay, Eds.;

Pudoc: Wageni gen, The Netherland. 1998, Pp. 17-29.

$5. Arlington, Virginia, USA. 23Ahmad. B., Ali N, Bashir S, Choudhary MIL.

African J. Biotech. 2009, 8: 4627-4631.

56. Salihah Z, Khatoon R, Khan A, Alamzeb, Sattar A .A termite trap, NIFA,

MAP, for capturing large number of field population of Heterotermes

indicola. Proceedings of Pakistan Congress of Zoology. 1993, 13: 395-400.

57. Rastogi, S., Pandey, M. M., & Rawat, A. K. S. J. Ethnopharmaco. 2011,

136(2): 283-296.

$8. Bashir, S., Alam, M., Ahmad, B., Aman, A., & Ali, J. Middle East. J. Sci

Res. 2013, 14(4).

$9. Drummond, G.B. J. Physio. 2009, 587(4), 713-719.

60. Dharmasiri, J. J. Ethnopharmacol. 2003. 87: 199-206.

61. Borsini, F., & Meli, A. J. Psychopharmaco. 1988, 94(2), 147-160.

62. Shilpi, J. A., Taufiq-Ur-Rahman, M., Uddin, S. J., Alam, M. S., Sadhu, S. K.,

& Seidel, V. J. Ethnopharmaco. 2006, 108(2), 264-271.

63. Gilani, A. U. H., Ghayur, M. N., Khalid, A., Zaheer-ul-Haq, A., Choudhary,

M. L., Atta-ur-Rahman, M.I. J. med chem. 2005, 45-58.

64. Surmaghi SMH, Aynehchi Y, Amin GH Mahmoodi Z. J. Phytochem. 1992.

2, 281 —291.

65. Somolenski SJ, Silinis H, Famsworth NR. Alkaloid screening I. Lloydia.

1972, 35, 1-34.

66. Kapoor LD, Singh A, Kapoor SL, Srivastava SN. J. Ethnopharmaco. 1969,

32, 297 - 304.

Page 211 
 



References

67.

68.

69.

70.

71.

~}

75.

77.

Somolenski SJ, Silinis H, Farnsworth NR. J. Psychopharmaco 1974, 37, 506

~ 536.

Segelman AB, Farnsworth NR, Quimby MD. African J. Biotechnol. 2007,

6(14), 52-58.

AOAC.Official methods ofanalysis of the association ofofficial’s analytical

chemists, 17th edn. Association ofofficial analytical chemists. 2000.

Hussain, F.; Field and Laboratory manuals of plant ecology. UGC,

Islamabad, 1989.

Goldstein, J., Newbury, D. E., Echlin, P., Joy, D. C., Romig Jr, A. D.,

Lyman,C. E., & Lifshin, E. (2012). Scanning electron microscopy and X-ray

microanalysis: a text for biologists, materials scientists, and geologists.

Springer Science & Business Media.

Nielson, K. K. Matrix corrections for energy dispersive x-ray fluorescence

analysis of environmental samples with coherent/incoherent scattered x-rays.

Analytical chemistry. 1977, 49(4), 641-648.

Hseu, Z. Y. Evaluating heavy metal contents in nine composts using four

digestion methods. Bioresource technology. 2004, 95(1): 53-59.

Saeed, M, Khan, H., Khan, M. A., Khan, F., Khan, S. A.. Muhammad,

N. Pak. J. Bot. 2010, 42(6): 3995-4002.

Javaid, A. R. S. H. A. D., & Anjum, T. E. H. M. LN. A. Pak J. Bot.

2006, 38(1): 139.

Singh, O., Rattan, V. J. Allelopathy. 2012, 2%(1).

Speich, M., Pineau, A., Ballereau, F. Minerals, trace elements and related

biological variables in athletes and during physical activity. Clinica chimica

acta. 2001, 3/2(1): 1-11.

 
Page 212

   



References

78.

79.

87.

Wilson DM,Payne GA.Factors affecting Aspergillus flavus group infection

and aflatoxin contamination of crops. In: D.L. Eaton and J.D. Groopman,

Editors. The Toxicology of Aflatoxins, Academic Press, San Diego. 1994,

309-325.

M. Kamy., M. Moghaddam., & M, Arfan. J. Appl Biochem Biotechnol. 2009,

8737-2.

Gilani, A. U. H., Ghayur, M. N., Khalid, A., Zaheer-ul-Haq, A., Choudhary,

M. L, & Atta-ur-Rahman, M. I. Presence of antispasmodic, antidiarrheal,

antisecretory, calcium antagonist and acetylcholinesterase inhibitory steroidal

alkaloids in Sarcococca saligna. Planta Medica-Natural Products and

Medicinal Plant Research. 2005, 71(2), 120-125.

Chun-qiang, Y. U. A. N. Exploitation and Utilization Status of Sarcococca

ruscifolia Stapf. and Its Development Prospect. Journal ofAnhui Agricultural

Sciences. 2009, 2, 058.

Parry DW,Jenkinson P, McLeod L. J. Plant Pathology. 1995. 44: 207-238.

Bowen D, Blackburn M, Rocheleau T, Grutzmacher C, Ffrench CRH. J.

Insect Biochem & Mol Biol. 200, 30: 69-74.

Pusztai, A. Biological effects of dietary lectins. In Recent Advances of

Research in Antinutritional Factors in Legume Seeds; Huismay et al., Eds.;

Pudoc: Wageningen, The Netherlands. 1998, 17 - 29.

Verma, M., Sharma, S., Prasad, R. J. International biodeterioration &

biodegradation. 2009, 63(8): 959-972.

Gilani, A. U. H., Ghayur, M. N., Khalid, A., Zaheer-ul-Hagq, A., Choudhary,

M. L., & Atta-ur-Rahman, M.I. J. Nat Prod. 2005 71(2), 120-125.

Woolf, C. J., Max, M. B. J. Ethnopharmacol. 2001, 95(1): 241-249.

 
Page 213   



 

References

88.

89.

91.

92.

93.

95.

97.

98.

100.

Gené, R. M.; Segura, L.; Adzet, T.; Marin, E.; Iglesias, J. J. Ethnopharmacol.

1998, 60, 157.

Bentley, G.; Newton, S.; Starr, J. Br. J. Pharmacol. 1983, 79, 125.

Duarte, I.; Nakamura, M.; Ferreira, S. Braz. J. Med. Biol. Res. 1988, 21, 341.

Khan, H.; Saeed, M.; Gilani, A.-U.-H.; Khan, M. A.; Dar, A.; Khan, L. J.

Ethnopharmacol. 2010, 127, 521.

Duarte, I.; Nakamura, M.; Ferreira, S. Braz. J. Med. Biol. Res. 1988, 21, 341.

Muhammad, N.; Saeed, M.; Aleem, A.; Khan, H. J. Phytopharmacol. 2012,

3, 214.

Fatehi, M.; Farifteh, F.; Fatehi-Hassanabad, Z. J. Ethnopharmacol. 2004, 91,

321.

Nemeth,P.; Ort, C.; Wood, J. J. Physiol. 1984, 355, 411.

Anderson, J. W., Johnstone, B. M., & Cook-Newell, M. E. New Eng. J.

Medicine. 1995, 333(5), 276-282.

Subarnas, A.; Tadano, T.; Nakahata, N.; Arai, Y.; Kinemuchi, H.; Oshima,

Y.; Kisara, K.; Ohizumi, Y. J. Life Sci. 1993, 52, 289.

Aladeokin, A. C.; Umukoro, S. J. Nat. Med. 2011, 65, 411.

Krauss, R. M., Eckel, R. H., Howard, B., Appel, L. J., Daniels, S. R.,

Deckelbaum, R. J., & Bazzarre, T. L. AHA dietary guidelines revision 2000:

a statement for healthcare professionals from the Nutrition Committee of the

American Heart Association. Circulation. 2000, 102(18), 2284-2299.

Javitt, G. H. Supersizing the pint-sized: the need for FDA-mandated child-

oriented food labeling. Loy. LAL Rev., 39, 311.

Page 214

 

 



 

References
aS

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

Mathios, A. D. The importance of nutrition labeling and health claim

regulation on product choice: an analysis of the cooking oils market.

Agricultural and Resource Economics Review. 1998, 27, 159-168.

P. J. Organic Analysis. J. Analytical Chem. 1960, 32(12), 1538-1544.

Terry, N., Pilon-Smits, E., & Zhu, Y. L. U.S. Patent No. 6,576,816.

Washington, DC: U.S. Patent and Trademark Office. 2003.

Soh, W. K., von Sternburg, M., Hodkinson, T. R., & Parnell, J. A. J. Botany.

2014, 32(4), 452-458.

Xu, F., Zhong, X. C., Sun, R. C., & Lu, Q. 2006, 24(2), 186-193.

Luglié, C., Le Bourdonnec, F. X., Poupeau, G., Congia, C., Moretto, P.,

Calligaro, T., & Dubernet, S. Obsidians in the Rio Saboccu (Sardinia, Italy)

campsite: Provenance, reduction and relations with the wider Early Neolithic

Tyrrhenian area. Comptes Rendus Palevol. 2008, 7(4), 249-258.

Fraenkel, G. S. The Raison ‘Etre of Secondary Plant Substances: These odd

chemicals arose as a means ofprotecting plants from insects and now guide

insects to food. 1959, 1466-1470.

Perveen, A., & Qaiser, M. (1998). Pollen Flora of Pakistan—VIII

Leguminosae (subfamily: Papilionoideae). TurkJ Bot, 22, 73-91.

Li, M. I. A. O. J. Anhui Agri Sci. 2010, 35, 140.

Roberts, M. F. (Ed.). Alkaloids: biochemistry, ecology, and medicinal

applications. Springer Science & Business Media. 2013.

Diener, U. L., Cole, R. J., Sanders, T. H., Payne, G. A., Lee, L. S., Klich, M.

A. Epidemiology of Aflatoxin Formation by Aspergillus Flavus. Annual

ReviewofPhytopathology. 1987, 25(1): 249-270.

Page 215  



  

References
RR

112. Robens, J., Cardwell, K. The costs of mycotoxin managementto the USA:

managementofaflatoxins in the United States. Toxin Reviews. 2003, 22(2-

3), 139-152.

113. Selitrennikoff, C. P. J. Microbiology. 2001, 67(7), 2883-2894.

114. Capinera, J. L. Diamondback Moth. J. Entomol. 2008, 1202-1206.

115. Shugang L. J. Bot. 10: 1.

116. Lewis GB, Schrire B, Mac Kinder. J. Bot. 2005, 63(2-3): 161-182.

117. Graham PH, Vance CP. J. Physio. 2003, 131: 872- 877.

118. Gepts P, Beavis WD, Brummer EC, Shoemaker RC, Stalker HT, Weeden

NF, Young ND.J. Physio. 2005, 137: 1228-1235.

119. Nasir E, Ali SI. Mimosaceae. Flora of West Pakistan.1973, 6: 6.

120. Zarre, S. H. A. H. I. N., & Podlech, D. I. E. T. E. R. Pak J. Bot. 2001, 33(2),

153-155.

121. Chaudhary, L. B. and S. K. Srivastava.Taxonomic and Distributional notes

on someAstragalus L. (Fabaceae) in India. Taiwania. 2007, 52: 25-48.

122. Gentry, H. S. J. Bot. 1957, 11: 40-63.

123. Verbeken, D., S. Dierckx and K. Dewettinck. J. Biotech.2003, 63: 10-21.

124. Podlech, D. (1999). Flora Iranica, Vol. 174. Papilionaceae Ill, Astragalus.

Akademische Druck-und Verlagsanstalt.

125. Anonymous. The Wealth of India (Revised). Publication & Information

Directorate, CSIR, New Delhi, India. 1985, 1: 476-477.

126. Taiwania, Current Status of the Systematics of Astragalus L.(Fabaceae) with

Special Reference to the Himalayan Species in  IndiaLalBabu

Chaudhary(1,2), Tikam Singh Rana(l) and Kumar Kamal Anand(1)

(Manuscript received 3 March 2008; accepted 4 July.2008, 53(4): 338-355,

Page 216  



127.

128.

129.

130.

134.

135. 
136.

137.

138.

131.

132.

133.

 

References

Chaudhary, L. B., Rana, T. S., & Anand, K. K. Current status of the

systematics of Astragalus L.(Fabaceae) with special reference to the

Himalayan species in India. Taiwania. 2008, 53(4), 338-355.

Gairola, S., Sharma, J., & Bedi, Y. S. J. Ethnopharmaco. 2014, 155(2):925-

86.

Forero, L., & Nader, G. Livestock-poisoning plants of California. UCANR

Publications 2011.

Durrani, M. J., Razaq, A., Muhammad, S. G., & Hussain, F. Pak. J. Plant

Sci. 2010, 16(1).

Shad, A. A., Shah, H. U., & Bakht, J. J. Animal and Plant Sci. 2013, 23(1),

92-97.

Shinwari, Z. K.; Gilani, S. S. J. Ethnopharmacol. 2003, 84, 289.

Bodey G, Bueltmann B, Duguid W, Gibbs D, Hanak H, Hotchi M. Europ.J.

Clinical Microbiology and Infectious Diseases. 1992 11, 99 - 109.

Hamayun, M., Khan, M. A., Chudhary, M. F., & Ahmad, H. Pak. J. herbs,

spices & medicinalplants. 2007, 12(4), 11-28.

Ibrahim, L.F.; Marzouk, M.M.; Hussein, S.R.; Kawashty, S.A.; Mahmoud,

K.; Saleh, N.A.M.J. Nat. Prod. Res. 2013, 27, 386-393.

Savran, T.; Gulcemal, D.; Masullo, M.; Karayildirim, T.; Polat, E.;

Piacente, S.; Alankus-Caliskan, O. J. Nat. Prod. 2012, 6, 230-236.

Horo, L.; Bedir E.; Masullo, M.; Piacente, S.; Ozgokce, F.; Alankus-Caliskan,

O. J. Phytochemistry 2012, 84, 147-153.

Naubeev, T.K.; Uteniyazov, K.K.; Kachala, V.V.; Shashkov, A.S. J. Chem.

Nat. Compd. 2007, 43, 166-169.

Page 217

 
 



 

Referencesee

139. Alaniya, M.D.; Kavtaradze, N.S.; Gigoshvili, T.I.; Lavoi, S.; Pichette, A.;

Mshvildadze, V.V. J. Chem. Nat. Compd. 2007, 43, 758-759.

140. Naubeev, T.K.; Uteniyazov, K.K. Structure of cyclochivinoside C from

Astragalus chivensis. J. Chem. Nat. Compd. 2007, 43, 560-562.

141. Fathiazad, F., Khosropanah, M.K., Movafeghi, A. Cycloartane-type

glycosides from the roots of Astragalus. caspicus Bieb. J. Nat. Prod. Res.

2010, 24, 1069-1078.

142. Oezipek, M.; Doenmez, A.A.; Calis, I.; Brun, R.: Rueedi, P.; Tasdemir, D. J. ;

Phytochemistry. 2005, 66, 1168-1173. i 143. Linnek, J.; Mitaine-Offer, A.-C.; Miyamoto, T.; Tanaka, C.; Paululat, T.; i

Avunduk, S.; Alankus-Caliskan, ©.; Lacaille-Dubois, M.-A. J.
Photochemistry. 2011, 94, 230-237. |

144. Polat, E.; Caliskan-Alankus, O.; Perrone, A.; Piacente, S.; Bedir, E. J.

Phytochemistry. 2009, 70, 628-634.

145. Perrone, A.; Masullo, M.; Bassarello, C.; Bloise, E. Hamed, A.; Nigro, P.;

Pizza, C.; Piacente, S. Unusual cycloartane glycosides from Astragalus

eremophilus. Tetrahedron 2008, 64, 5061-5071.

146. Naubeev, T.K.; Uteniyazov, K.K.; Isaev, M.I. J. Nat. Compd. 2011, 47, 250- t

253.
)

147. Kucherbaev, K.D.; Uteniyazov, K.K.; Kachala, V.V.; Saatov, Z.; Shashkov,

A.S. J. Nat. Compd. 2003, 38, 447-449.

148. Yalcin, F.N.; Piacente, S.; Perrone, A.: Capasso, A.; Duman, H.; Calis, I. J.

Phytochemistry 2012, 73, 119-126.

 

|
|

:
149.

_

Iskenderov, D.A.; Isaev, I.M.; Isaev, M.I. J. Nat. Compd. 2008, 44, 621-624.

150. _Iskenderov, D.A.; Isaev, 1.M.; Isaev, M.L. J. Nat. Compd. 2009, 45, 55-58.

LLL |

Page 218  



 

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

164.

References
emer

Gulcemal, D.; Alankus-Caliskan, O.; Perrone, A.; Ozgokce, F.; Piacente, Ss

Bedir, E. J. Phytochemistry. 2011, 72, 761-768.

Iskenderov, D.A.; Isaev, I.M.; Isaev, M.I. J. Nat. Compd. 2009, 45, 511-513.

Yu, Q.T.; Li, P.; Bi, Z.M.; Luo, J.; Gao, X.D. Two new saponins from the

aerial part of Astragalus membranaceus var. mongholicus. Chin. Chem. Lett.

2007, 18, 554-556.

Naubeev, T.K.; Uteniyazov, K.K. J. Nat. Compd. 2007, 43, 560-562.

Isaev, I.M.; Mamedova, R.P.; Agzamova, M.A.; Isaev, M.I. J. Nat. Compd

2007, 43, 115-116.

Mamedova, R.P.; Agzamova, M.A.; Isaev, M.I. J. Nat. Compd. 2003, 38,

354-355.

Jan, S.; Abbaskhan, A.; Musharraf, S.G.; Sattar, S.A.; Samreen; Resayes, S.1.;

Al-Othman, Z.A.; Al-Majid, A.M.; Atta-ur-Rahman; C.M.I. J. Planta Med.

2011, 77, 1829-1834.

Radwan, M.M.; El-Sebakhy, N.A.; Asaad, A.M.; Toaima, S.M.; Kingston,

D.G.I. J. Phytochem. 2004, 65, 2909-2913.

Isaev, I.M.; Iskenderov, D.A.; Isaev, M.I. J. Nat. Compd. 2010, 46, 36-38.

Naubeev, T.K.; Isaev, M.I. J. Nat. Compd. 2012, 48, 704-705.

Zhanibekov, A.A.; Naubeev, T.K.; Uteniyazov, K.K.; Bobakulov,

Kh.M.; Abdullaev, N.D. J. Nat. Compd. 2013, 49, 475-477.

Semmar, N.; Tomofumi, M.; Mrabet, Y.; Lacaille-Dubois, M.A. J. Biodivers.

2006, 3, 923-929.

Barbic, M.; Macabeo, A.P.G.; Kreft, S.; Heilmann. J. Biochem. Syst. Ecol.

2010, 38, 460-462.

Radwan, M.M.; Farooq, A.; El-Sebakhy, N.A.; Asaad, A.M.; Toaima, S.M.;

I

Page 219

 

 

  



References
ee

J. Nat. Prod. 2004, 67, 487-490.

165. Kuang, H.; Okada, Y.; Yang, B.; Tian, Z.; Okuyama, T. Helv. Chim. Acta

2009, 92, 950-958.

166. Benchadi, W.; Haba, H.; Lavaud, C.; Harakat, D.; Benkhaled, M. J. Nat.

Prod. 2013, 7, 105-113.

167. Fathiazad, F.; Movafeghi, A.; Khosropanah, M.K. Int. J. Biosci. 2012, 2, 23-

28.

; 168. Krasteva, I.; Nikolov, S. J. Nova. 2008, 3/, 59-60.

169. Guzhva, N.N. J. Nat. Compd. 2010, 46, 303-304.

170. Mitaine-Offer, A.C.; Miyamoto, T.; Semmar, N.: Jay, M.; Lacaille-

Dubois, M.A. J. Chem. 2006, 44, 713-716.  
171. Avunduk, S.; Mitaine-Offer, A.-C.; Alankus-Caliskan, O.; Miyamoto,  T.; Senol, S.G.; Lacaille-Dubois, M.A. J. Nat. Prod. 2008, 71, 141-145.

172. Alaniya, M.D.; Kavtaradze, N.S.; Bassarello, C.; Skhirtladze, A.V.; '

Pizza, C.; Kutateladze, I. J. Nat. Compd. 2006, 42, 681-685.

173. Pistelli, L.; Giachi, 1; Lepori, E.; Bertoli, A. J. Pharm. Biol. 2003, 41,

568-572.

174. Chaturvedula, V.S.P.; Prakash, I. J. Chem. Pharm. Res. 2013, 5, 261-265.

175. Ibrahim, L.F.; Marzouk, M.M.; Hussein, S.R.; Kawashty, S.A.; Mahmoud, P|

K.; Saleh, N.A.M.J. Nat. Prod. Res. 2013, 27, 386-393.

176. Li, W.; Sun, Y.N.; Yan, X.T.; Yang, S.Y.; Kim, S.; Lee, Y.M.; Koh, Y.S.;

Kim, Y.H. J. Pharm.Res. 2014, 37, 186-192.

177. Wadood, A., Ghufran, M., Jamal, S. B., Naeem, M., Khan, A., & Ghaffar, R.

J. Biochem Anal Biochem. 2013, 2(144), 2161-1009.

178. Shugang L. Fabaceae. Flora ofChina. 2010, 10: 1.

Ll

Page220 



<1
ae
tn
a e
t
e
e
R
t
t
a
a
R
I
S
T

 

References
———————————

179. Ghisalberti, E. L. Detection and isolation of bioactive natural

products.1993, 9-57. CRC Press, Boca Raton.

180. Bisignano, G., Iauk, L., Kirjavainen, S., & Galati, E. M. J. Pharma Bio.

1994, 32(4), 400-405.

181. Zabka, M., Pavela, R., & Sumikova, T. Afri. J. Micro Res. 2012, 6(35),

6468-6475.

182.

_

Lewis GB, Schrire B, MacKinder. Edin. J. Bot. 2005, 63(2-3): 161-182. |  183.

|

Groll AH, Shah PM, Mentzel C, Schneider M, Nuebling G, Huebner K. J.  
Infec. 1996, 33, 23 — 32.

 

184. Wei CH, KohC.Crystalline Ricin D. J. Bio Chem. 1978, 253: 2061. i
185. Singh, N., & Sushilkumar, A. J. Appl Sci & Env Managt. 2008, 12(3).2.

186. Drickamer, K., & Taylor, M. E. J. cell bio. 1993, 1), 237-264.

187. Kuroki T, Kubota A, Miki Y, Yamamura T, Utsunomiya. J. Infection. 1991,

34: 679-684.

188. Wei CH, Koh C.Crystalline Ricin D. A. J. Bio Chem. 1978, 253: 2061. |

189. Suszkiw J. J. Agri Res. 1998, 46: 49.

190. Farrukh, H.; Bashir, A.; Ishfaq, H.; Ghulam, D.; Parveen, S.; Sadiq, A. Afri.

J. Biotech. 2010, 9(31), 5032-5036.

191. Ames BN, Shigenaga MK, Hagen TM (1993). Oxidants, antioxidants and the

degenerative diseases ofaging. Proceedings of National AcademyofScience.

USA.

192. Peng ZF, Strack D, Baumert A, Subramanium R, Goh NK, Chia TF, Tan SN,

Chia LS. J. Phytochem. 2003, 62, 219 - 228.

LSS

Page 221



 
 

193.

194.

195.

196.

197.

198.

199.

200.

201.

202.

203.

204.

205.

206.

Bakar MFA, Mohamed M,RahmatA,Fry J. J. Food Chem. 2009, 113, 479-

483.

Lin, K. W., Liu, C. H., Tu, H. Y., Ko, H. H., & Wei, B. L. J. Food chem.

2009, 115(2), 558-562.

Huang, X. P., Tan, H., Chen, B. Y., & Deng, C. Q. J. Bio & Pharma Bulletin.

2012, 35(4), 449-454.

Zanoli, P., Avallone, R., & Baraldi, M. (2000). Behavioral characterisation of

the flavonoids apigenin andchrysin. Fitoterapia, 71, $117-S123.

Smee, D. F., & Verbiscar, A. J. J. Chem and Chemother. 1995. 6(6), 385-

390.

Gené, R. M.; Segura, L.; Adzet, T.; Marin, E.; Iglesias, J. J. Ethnopharmacol.

1998, 60, 157.

Bentley, G.; Newton,S.; Starr, J. Br. J. Pharmacol. 1983, 79, 125.

Subarnas, A.; Tadano, T.; Nakahata, N.; Arai, Y.; Kinemuchi, H.; Oshima,

Y.; Kisara, K.; Ohizumi, Y. J. Life Sci. 1993, 52, 289.

Aladeokin, A. C.; Umukoro, S. J. Nat. Med. 2011, 65, 411. 73.

Muhammad, N.; Saeed, M.; Aleem, A.; Khan, H. J. Phytopharmacol. 2012,

3, 214.

Nemeth, P.; Ort, C.; Wood, J. J. Physiol. 1984, 355, 411.

Della Greca, M., Monaco, P., & Previtera, L. J. of Nat Prod. 1990, 53(6),

1430-1435.

Nishimura, T., Maeda, Y., Kakiuchi, N., & Uemura, S. J. of the Chemical

Society, Perkin Transactions. 2000, , (24), 4301-4305.

Yin, F. G., Liu, Y. L., Yin, Y. L., Kong, X.F., Huang, R. L., Li, T. J., & Hou,

Y. J. Biochem. 2009, 37(2), 263-270.

eee

eee

Page 222

T
A
T
a
a
a

 
 



References
Ne

207. Lima, E. S., Di Mascio, P., Rubbo, H., & Abdalla, D. S. (2002). J.

Biochemistry, 41(34), 10717-10722.

208. Scott, K. N. I. J. ofthe American Chemical Society. 1972, 94(24), 8564-8568.

209.  Alaniya, M.D.; Kavtaradze, N.S.; Bassarello, C.; Skhirtladze, A.V.; Pizza, C.:

Kutateladze,I. J. Nat. Compd. 2006, 42, 681-685

Page 223


