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ABSTRACT 

 

Salvia hispanica is rich in phenolic compounds with important biological 

properties like quartering and flavonol derivatives, catechin, oligomers and hydroxyl 

cinnamic. The biological characteristics which are associated with the Salvia 

hispanica are due to the presence of certain phytochemicals which act either 

individually or synergistically. Plant extracts of seeds and leaves were prepared in 

different solvent systems (100% methanol, 80% methanol, 100% ethanol and 80% 

ethanol). The phytochemical analysis was done by using total flavonoid contents and 

total phenolic contents. Isolation, purification and identification of toxigenic fungal 

strains and bacterial strains was carried out. The antifungal activity of plant was 

checked by using disc diffusion method and minimum inhibitory concentration 

method (MIC). Antioxidant activity will also be investigated of the plant extracts by 

reducing power and DPPH assays. 
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INTRODUCTION 

 

Salvia hispanica has a place with kingdom Plantae (Angiosperms) arranged 

underneath the mint family (Labiatae) super division of Spermatophyta, twice per year 

developed plant. (Bresson et al., 2009) The Salvia sort under the request Lamiales comprises 

of around 900 species in the family Lamiaceae and the biggest genera, with a couple of them 

developed and worn worldwide in enhancing and society pharmaceuticals (Caudillo et al., 

2008). Significantly grown for its seeds, Salvia hispanica also produces purple or white 

flowers might produce common chia or golden chia. The seeds of, Salvia hispanica 

http://www.chemistry-journal.org/
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fundamentally developed the creation of purple or white blooms which may deliver basic chia 

or brilliant chia. The seed contains from 25%-40% oil amidst 60% of it involving ω-3 (omega) 

alphalinolenic corrosive and 20% of ω-6 (omega) linoleic corrosive and proteins , sugars and 

dietary strands. Both basic unsaturated fats are fundamental by the human body for prevalent 

wellbeing, and they can't be misleadingly integrated (Rashed et al., 2016).  

Salvia hispanica could grow up to 1 m tall and has contradicting orchestrated clears 

out. The seed shape is oval with size extending from 1 to 2 mm and the color fluctuates from 

dark, dark and dark spotted to white (Ali et al., 2012). Significant changes occurred in the 

human diet over the past decades, particularly in terms of dietary fat, low fiber and other 

important ingredients.  Epidemiological and trial imaginative check sets up an awesome 

fondness between dietary fat and frequency of coronary illness, diabetes, growth and gloom 

and different sicknesses. Cardiovascular infections accord 20% of aggregate clinical mortality 

in the midst of Americans consistently and financially cost around 300 billion every year 

(Rashed et al., 2016).  

 Salvia hispanica has a broadened history of human-plant connection. In pre-

Columbian Mesoamerica the yearly harvest species was a noteworthy item and its seeds were 

revering for oil, sustenance and pharmaceutical. In pre-Columbian Mexico S. hispanica have 

been prompted as noteworthy as maize, and in a few territories extra critical (Cahill et al., 

2002). S. hispanica seed contains wealthy dietary strands. Having gum-like ownership S. 

hisapnica has fiber-rich division of 53.45 g/100 g which is insoluble dietary fiber, though 56.4 

g/100 g dietary fiber and the rest of dissolvable. In assessment with different wellsprings of 

fiber (soyabean, labyrinth, wheat and wheat frames), the fiber-rich division in S. hispanica has 

higher water holding, retention, and natural particle assimilation limit with high emulsifying 

action (53.326 mL/100 mL) and emulsion soundness (94.84 mL/100 mL). Consequently, it 

has been pertinent on treats or deserts successfully. (Ding et al., 2017). 

 

MATERIAL & METHOD 

 

Pretreatment of natural additives 
 

The leaves of Salvia hispanica were washed with faucet water and after that dried at 

40 0C in a stove (Memmert, Germany) to steady weight for the underlying pretreatment. 

Commercial blender is utilized for changing over the dried leaves and seeds into fine powder. 

The ground material was gone through 80-mesh sieve. The handled material was utilized for 

extraction. The ground tests were put away in polythene packs at 4 0C to decrease 

contamination until for further analysis. 

 

Extraction of bioactive compounds 
 

 Four distinctive dissolvable frameworks (100% methanol, 80% methanol, 100% 

ethanol and 80% ethanol) were utilized for extraction of bioactive compound. In such manner 

powdered seeds and leaves (20g) were separated with 200mL in an orbital shaker for 8 hours 
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at room temperature (Gallenkamp, UK). Whatman No. 1 filter paper was used to separate the 

extract from residues (Sultana et al., 2007). 

 

Determination of total phenolic content (TPC) 

 

Total phenolic substance were dictated by utilizing Folin-Ciocalteu reagent (Sultana 

et al., 2009). 50 mg of unrefined concentrate was blended with 0.5 mL of Folin-Ciocalteu 

reagent and after that in the mixtues7.5 mL deionized water was included. The mixture was 

kept at room temperature for 10 min, and after that 1.5 mL of 20% sodium carbonate (w/v) 

was included. The blend was in a water shower at 40˚C for 20 min and after that cooled in an 

ice shower. Absorbance was estimated at 755 nm utilizing a spectrophotometer. Measures of 

TP were ascertained utilizing gallic acid calibration curve. The outcomes were communicated 

as mg GAE/g DW. All examples were examined thrice and results were taken as found the 

middle value of. The outcomes are accounted for on dry weight premise. 

 

Determination of total flavonoids (TF) 
 

Add up to flavonoid substance were dictated by following the methodology of 

(Dewanto et al., 2002). One milliliter of fluid concentrate containing 0.01 g/mL of dry issue 

was put in a 10 mL volumetric cup and after that 5 mL of refined water was included trailed 

by 0.3 mL of 5% NaNO2. Subsequent to passing 5 min, 0.6 mL of 10% AlCl3 was included. 

In the wake of passing another 5 min, 2 mL of 1 M sol of NaOH was included and volume 

was made up with refined water. Absorbance was estimated at 510 nm by utilizing the 

spectrometer. TF sums were communicated as mg Catechin equal (CE)/g DW. All examples 

were broke down thrice and results were taken as arrived at the midpoint  

 

Antioxidant activity of plant extracts 

 

DPPH radical scavenging assay 
 

 Free radical rummaging movement was dictated by utilizing 2, 2-diphenyl-1-

picrylhydrazyl (DPPH) radical as depicted by Kumar and Kumar (2009). DPPH arrangement 

(33mg/L) was set up in methanol. First Absorbance of this arrangement was taken at 0 min. 

At that point extricate arrangement (250µg/mL) were readied. At that point 5mL of methanolic 

arrangement of DPPH was included 1mL of concentrate arrangement. The blend was left in 

obscurity for 30 minutes. At that point absorbance was estimated at 517nm utilizing a 

spectrophotometer with methanol as clear. Free radical rummaging movement was 

communicated as rate hindrance and ascertained by utilizing the accompanying equation:  
 

Inhibition (%) = Control Absorbance - Sample Absorbance × 100 

                                            Control Absorbance 

Where control absorbance is absorbance of methanolic solution of DPPH taken at zero minute. 
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Determination of reducing power 

 

 The diminishing intensity of the plant leave and seed removes was resolved by the 

strategy portrayed by Yen et al. (2000) with slight alteration under extraordinary thought. 

Concentrated concentrate (2.5-10.0 mg) was blended with sodium phosphate cushion (5.0 mL, 

0.2 M, pH 6.6) and potassium ferricyanide (5.0 mL, 1.0%); the blend was hatched at 50 ˚C for 

20 min. At that point 5 mL of 10% trichloroacetic corrosive was included and the blend was 

centrifuged at 980 g for 10 min at 5 °C in a refrigerated axis (CHM-17; Kokusan Denki, Tokyo, 

Japan). The upper layer of the arrangement (5.0 mL) was emptied and weakened with 5.0 mL 

of refined water and ferric chloride (1.0 mL, 0.1%), and absorbance perusing was taken at 700 

nm utilizing spectrophotometer (U-2001, Hitachi Instruments Inc., Tokyo, Japan). All 

examples were broke down thrice and results were taken as found the middle value of. 

 

Evaluation of antimicrobial strains 

 

The strains fungal strains (Aspergillus parasiticus, Aspergillus flavus, Fusariumoryzae, 

Fusariumtritichum, Aspergillus oryzae) and bacterial strains (Escherichia coli, 

Pasturellamultocida and Staphylococcus aureus) in the present contextual investigation were 

disconnected grains utilizing agar plate culture technique (Embaby and Abdel-Galil, 2006). 

The Salvia hispanica leaves and seeds were independently tried against a board of 

microorganisms including three unique microscopic organisms, Escherichia coli, 

Pasturellamultocida and staphylococcus aureus and three diverse pathogenic parasites, 

Aspergillus flavus, Alternaria interchange and Ganodermalucidum obtained from the 

Department of Biochemistry, University of Agriculture Faisalabad and Pakistan. Bacterial 

strains were refined medium-term at 37 C in supplement agar ( Oxoid , Hampshire, UK) while 

parasitic strains were refined medium-term at 30 C utilizing potato dextrose agar (Oxoid). 

 

Antimicrobial activity of plant extracts 
 

Disc diffusion assay  
 

 Antimicrobial action of leaves and seeds of Salvia hispanica was tried against 

contagious strains of Aspergillus flavus and Aspergillus paraciticus, Fusariumoryzae, 

Fusariumtritichum, Aspergillus oryzae) and bacterial strains (Escherichia coli, 

Pasturellamultocida and Staphylococcus aureus) by beforehand received technique (NCCLS, 

2004) with a few adjustments under high thought. Potato dextrose agar (PDA) arrangement 

was arranged and autoclaved. Around 20mL PDA arrangement was poured in cleaned petri 

plate under laminar wind current. Sanitized circles (6mm) of wicks sheet impregnated with 

50µL of specific plant remove were set on the agar plates. To contrast the movement and 

standard anti-infection agents, Fluconazol (30 μg/circle) (Oxoid) were utilized as positive 

reference for organisms. Circle without tests were utilized as a negative control. Test circles 

and standard plate were set in isolated media in petri dishes. The plates were incubated at 28oC 
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for 48 h for parasitic development. Anti-microbial action was assessed by estimating the 

hindrance zones (mm) by zone per user. 

 

Toxicological Analysis 

 

Cytotoxicity assay 

 

Cytotoxicity of plant leaves extracts was evaluated by adopting the MTT assay using 

baby hamster kidney cells (BHK-21) as described by Freshney and Frame (1982), while 10 % 

DMSO was used as a positive control. Solutions of the tested materials were evaluated for 

cytotoxic potential. The BHK-21 cells were revived using DMEM media as described by 

Freshney (1998) and were then transferred into 40 ml cell culture flasks (Karrel Flasks, 

Corning, USA), which were then incubated for 72 h to get the confluent monolayer of cells. 

One hundred microliters of cell suspension (105 cells/ml) was dispensed into each well of 96-

well plates (Corning, USA) and incubated at 37 °C for 72 h. Finally, the growth medium was 

removed, and wells were washed with PBS and replenished with fresh media. One hundred 

microliters of 0.5 % MTT solution (98 %, Cat # 194592, MP Biomedicals, USA) was added 

to each well, and plates were incubated for 4 h. The MTT solution was then removed, and 

plates were incubated at 37 °C for 2 h after adding 5 % DMSO to each well. Optical density 

was measured at 570 nm by an ELISA reader (Type355, Model 2005–05, Thermo, China). 

 

RESULTS AND DISCUSSION 

 

Extract yield (g/100g DW) of medicinal plants 

 

These perceptions can be rebuilt regarding the extremity of the compound being 

extricated by every dissolvable and, notwithstanding their local bioactivity, by their capacity 

to break down or diffuse in the media utilized in the survey (Parekh and Chanda 2007).The 

measure of materials that can be removed from a plant relies upon the imperativeness of the 

extraction technique and the likelihood exists of test to-test variety in separated materials (Hsu 

and Coupar, 2006). Methanol and ethanol have been widely used to remove cancer prevention 

agent mixes from different plants and plant-based nourishments (natural products, vegetables 

and so forth.) (Vaghasiya and Chanda 2007).  

 
Table 1: Percentage yield (g/100g DW) of Salvia hispanica seeds and leaves extracts 

 

Solvent System Percentage yield 

Seeds Leaves 

80% Methanol 16.8±0.56 a 19.1±0.46 a 

80% Ethanol 16.2±0.42 ab 17.2±0.42 bc 

Absolute methanol 14.7±0.50 b 17.9±0.50 b 

Absolute ethanol 13.9±0.35 c 15.3±0.35 c 
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Values are mean ± SD of three samples analyzed individually in triplicate at p <0.05. Superscripts 

alphabets within the column depicted significant difference among different solvent systems 
 

 The extraction yields from leaves and seeds of Chia (Salvia hispanica) utilizing 

distinctive solvents are displayed in Table 1. Relatively, 80% methanol showed higher 

extraction yields from leaves (19.1%) and seeds (16.8%). The extraction capacity of different 

solvents for recouping extractable bioactive from leaves pursued the request: 80% methanol > 

80% ethanol > 100% methanol >100% ethanol. Yields of concentrate from seeds pursued a 

similar request: 80% methanol > 80% ethanol > 100% methanol> 100% ethanol. The higher 

concentrate yields got in the present discoveries with 80% methanol were in great concurrence 

with the past investigation of (Shabir et al 2011), who announced the most elevated concentrate 

yield from Delonix regia leaves utilizing 80% methanol. Like savvy (Ozcan and Esen 2011) 

announced methanol/chloroform concentrates of Verbascum pinetorum Boiss as powerful on 

an expansive scope of microorganisms. It is seen that noteworthy (P < 0.05) contrasts of 

concentrate yields among various solvents is available which may be credited to the fluctuated 

extremity of the solvents utilized. Extraction in various natural solvents demonstrated strongly 

unmistakable phytochemical exercises than fluid extract (Parekh and Chanda 2007). 

 

Phytochemical analysis of medicinal plants  

 

Total Phenolic contents 

 

Phenolic segments present in plants are viewed as essential cancer prevention agents 

(Cabrera et al., 2017), as they display rummaging capacity against hurtful receptive oxygen 

species (Jayasri et al., 2009). Add up to phenolic substance of therapeutic plants were dictated 

by Folin-Ciocalteau strategy. Folin-Ciocalteau technique was utilized because of its lower 

obstruction, force and snappiness to decide the phenolic substance. Additionally, results are 

given as Gallic corrosive equal (GAE). Among various dissolvable concentrates tried in this 

examination, 80% methanol concentrate of leaves demonstrated the most noteworthy TPC, 

trailed by seeds, separately. 80% methanol is known to be a productive and broadly utilized 

dissolvable to remove phenolics and flavonoids from plant materials, because of the way that 

methanol-water blends are exceedingly polar and accordingly indicate more noteworthy 

adequacy in the extraction of polar phytochemicals, for example, phenolics and flavonoids 

(Siddiq et al., 2005). 

 The nearness of phenolics and flavonoids is influenced by the sort of plant parts, 

development at reap, developing conditions, soil conditions and post-collect treatment (Ronald 

et al., 2005) (Michalak 2006). Phenolic mixes have extensive physiological and morphological 

jobs in plants. Also, polyphenols display numerous organic properties, for example, 

mitigating, antiallergic, antibacterial, antimicrobial, cardioprotective, and cancer prevention 

agent exercises (Njuguna et al., 2013). Numerous examinations have affirmed that the sums 

and arrangement of phenolic and flavonoid mixes is enhanced at the sub-cell level and inside 

plant tissues also (Reena et al., 2004).  
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Table 2: Total phenolic contents (mg GAE/g DW) of Salvia hispanica seeds and leaves extracts 
Solvent system Total phenolic contents       (mg GAE/g DW) 

  Seeds Leaves 

80% Methanol  31.23±0.31a 38.12±0.26 a 

80% Ethanol  30.16±0.40 ab 37.33±0.24 ab 

Absolute methanol 29.17±0.76 bc 35.14±0.22 b 

Absolute ethanol 26.38 ±0.81 c 32.22±0.18 c 

Values are mean ± SD of three samples analyzed individually in triplicate at p <0.05. Superscripts 

alphabets within the column depicted significant difference among different solvent systems. 
 

Our outcomes are in concurrence with the past aftereffects of (Rivera-Cabrera et al., 

2017) who announced that Arieal parts of Salvia hispanica have more phenolic substance than 

that of Seeds These distinctions in phenolic substance may be because of various geological 

conditions and the dissolvable frameworks utilized amid extraction. 

 

Total flavonoid contents 

 

Flavonoids are considered as a standout amongst the most vital across the board 

gathering of common segments present in plant. These are polyphenolic mixes having a few 

properties, for example, free radical rummaging movement, hindrance of oxidative and 

hydrolytic catalysts and mitigating activity (Atanassova et al., 2011). The consequences of 

aggregate flavonoid substance of researched restorative plant leaves are communicated as 

Catechin comparable (CE) and given in table 4.2.2. Add up to flavonoid substance of plant 

seeds and leaves differed from 42.7% - 49.1% (mg CE/g DW) and 57.23%-62.12%. Add up 

to flavonoid substance of Salvia hispanica leaves were fundamentally (p <0.05) higher pursued 

by 80% methanol > 80% ethanol > 100% methanol >100% ethanol.  

 
Table 3: Total flavonoid contents (mg CE/g DW) of Salvia hispnica leaves and seeds extracts 

 

Solvent system       Total flavonoids contents 

                (mg CE/g DW) 

  Seeds Leaves 

Methanol 80% 49.12±0.32a 60.12±0.50 bc 

Ethanol 80% 47.24±0.30 ab 62.22±0.58 a 

Absolute methanol  43.61±0.28 b 61.31±0.60 ab 

Absolute ethanol  42.72±0.25 c 57.23±0.62 c 

Values are mean ± SD of three samples analyzed individually in triplicate at p <0.05. Superscripts 

alphabets within the column depicted significant difference among different solvent systems. 

 

Our outcomes are in concurrence with the discoveries of (Rivera-Cabrera et al., 2017) 

who detailed that Salvia hispanica possessed a high measure of flavonoids. The distinction in 

flavonoid substance with present examination was may be because of contrast of geological 

appropriation, some portion of plant and dissolvable framework utilized for extraction. 
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Antioxidant activity of medicinal plants  

 

Antioxidant activity of restorative plants was assessed by utilizing diverse in vitro 

examines. 

 

DPPH radical scavenging activity 

 

The searching of stable DPPH radical model is a generally utilized technique to assess 

cancer prevention agent action in moderately brief time contrasted and different strategies 

(Haj-Hamdo Housam et al., 2014). The impact of DPPH radical on cancer prevention agent 

searching action was believed to be because of the hydrogen giving capacity (Gomathi et al., 

2016) 20. This strategy was accounted for to be utilized as Free Radical Method to Evaluate 

Antioxidant Activity (Sharma et al., 2013)21.The atom of 1,1-diphenyl-2-picrylhydrazyl (1,1-

diphenyl-2-picrylhydrazyl; DPPH:1) is portrayed as a steady free radical by resource of the 

delocalization of the helper electron over the particle overall, so the atoms don't dimerism, as 

would be the situation with most other free radicals. The delocalization likewise offers ascend 

to the profound violet shading, portrayed by an ingestion band in methanol arrangement 

focused at around 517 nm (Haj-Hamdo Housam et al., 2014) (Paixao et al., 2007) (Porto           

et al., 2000).  

 
Table 4: DPPH radical scavenging activity of Salvia hispanica seeds and leaves extract. 

 
Solvent system                  DPPH  

            (g/100g DW) 

  Seeds Leaves 

Methanol 80% 69.2±0.32 c 78.4±0.50 c 

Absolute methanol 55.8±0.30 a 74.6±0.58 b 

Ethanol 80% 59.3±0.28 bc 76.9±0.60 bc 

Absolute ethanol  57.4±0.25 ab 70.5±0.62 a 
 

Values are mean ± SD of three samples analyzed individually in triplicate at p <0.05. Superscripts 

alphabets within the column depicted significant difference among different solvent systems. 

 

DPPH radical scavenging activity of Salvia hispanica leaves and seeds extract. 

  

The free radical rummaging movement of leaves and seeds of Salvia hispanica were 

examined by DPPH test. The outcomes got are exhibited in table underneath. All methanolic 

concentrates of plants showed palatable rummaging capacity extending from 55.8-69.2% for 

seeds and 70.5-78.4% for leaves pursued the request: 80% methanol > 80% ethanol > 100% 

methanol >100% ethanol. The aggregate phenolic focus was higher than past reports and the 

cancer prevention agent movement utilizing DPPH (2,2-diphenyl-1-picrylhydrazyl) radical 

test demonstrated 69.2% restraint, which was higher than the qualities revealed already for 

chia seeds as 68.83%. (Oliviert et al., 2013). 
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Reducing power of extracts 
 

 Different examinations have shown that the cancer prevention agent capability of 

specific mixes is identified with their decreasing force (Hua and Xiaoyu et al., 2009) 

consequently diminishing force measures may fill in as an imperative marker of planned cell 

reinforcement movement in a plant extricate. Lessening potential can be estimated by giving 

electron and diminishing Fe3+(CN−) into Fe2+(CN−). The Fe 2+ can be observed by 

estimating the arrangement of Perl's Prussian blue at 700 nm (Bursal et al., 2011).  

 The patterns of lessening potential for leaves and seeds removes are introduced in 

Table 4.5 beneath. The decreasing capability of the tried concentrates saw over a fixation scope 

of 2.5 to 10.0 mg/mL, demonstrated a general increment in movement when the focus was 

expanded. Moderately, the concentrates from leaves demonstrated altogether (P < 0.05) higher 

decreasing force. In any case, 80% methanol remove from leaves had the most elevated 

decreasing force (absorbance esteem = 2.12 at 10 mg/mL, Figure 4.5). The 80% methanol 

extricate from seeds demonstrated a moderate lessening power (absorbance esteem = 0.72 at 

10 mg/mL, Figure 4.5). The variety in the diminishing forces of various dissolvable 

concentrates was measurably huge (P < 0.05).  

 
Table 5: Reducing Power of Salvia hispanica seeds and leaves extracts. 

Plant Parts Solvent system  Concentration (mg/ml) 

2.5 5.0 7.5 10 

 

 

     Seedsb 

80% ethanol 0.28±0.02 0.37±0.01 0.42±0.06 0.55±0.06 

100% ethanol 0.46±0.01 o.59±0.03 0.68±0.01 0.70±0.03 

80% methanol 0.27±0.03 0.31±0.03 0.42±0.06 0.72±0.01 

100% methanol 0.36±0.01 0.48±0.04 0.56±0.01 0.66±0.06 

 

 

     Leavesa 

80% methanol 0.93±0.02 1.02±0.03 1.1±0.06 1.2±0.06 

100% methanol 0.84±0.04 0.99±0.03 1.2±0.01 1.4±0.03 

100% ethanol 0.81±0.02 1.01±0.04 1.22±0.05 1.28±0.01 

80% ethanol 0.67±0.01 0.88±0.03 1.45±0.02 2.12±0.05 

Values are mean ± SD of three samples analyzed individually in triplicate at p <0.05. Superscripts 

alphabets within the column depicted significant difference among different solvent systems. 
 

The decreasing intensity of concentrates of Salvia hispanica decided in this work was 

noted to be Higher than that seen for concentrates of Lippia alba( Ara and Nur 2009). 

Notwithstanding, our outcomes are practically identical to the past discoveries of (Sultana        

et al., 2009) who detailed the lessening intensity of 80% methanol extricates from leaves of 

Moringa oleifera Lam. what's more, bark of Acacia nilotica, at focuses of 10 mg/mL, to be 

1.78 and 1.13, separately. 
 

Antimicrobial Activity 
 

The antimicrobial action of leaves, seeds concentrates of types of S.Hispanicawas 

dictated by plate dispersion technique, removes changed altogether (P < 0.05) in connection 

to separating solvents appeared in below (Tables), 80% methanol leaves extricate was 
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observed to be the best, demonstrated potential antibacterial movement against three strains 

(Escherichia coli, Pasturella multocida and Staphylococcus aureus). Leaves extricate with 80% 

methanol indicated considerable antimicrobial action against P. multocida, trailed by E. coli 

and S. aureus. 80% Ethanol additionally indicated Maximum movement against P. multocida, 

following by E. coli and S. aureus. Total Methanol display moderate movement with P. 

multocida though Absolute Ethanol indicate least outcomes with bacterial strains. 
 

Table 6:Antibacterial activity of Salvia hispanicaseeds and leaves extracts. 

 

Plant parts 

 

  Microorganism 

                                     DIZ(mm) 

80%  

ethanol 
Absolute ethanol 80% methanol Absolute methanol 

 

Leaves 

E. coli 24±1.30 bc 21±1.66 bc 26±2.45 bc 22±2.0 bc 

P. multocida 28±1.23 ab 24±1.35 ab 29±0.45 ab 26±1.2 ab 

S. aureus 12±1.78 d Nil 13±1.51 e Nil 

 

Seeds 

E. coli,  23±0.67 bc 18±0.98 cd 21±1.63 cd 20±1.73 cd 

P. multocida 20±0.55 c 17±1.25 d 19±1.95 de 16±1.22 d 

S. aureus Nil  Nil Nil        Nil 

Rifampicin 36±1.09a 32±1.44 a 38±1.34 a 34±1.67 a 

Values are mean ± SD of three samples analyzed individually in triplicate at p <0.05. Superscripts x 

and y indicated significant difference (p< 0.05) between fungal strains while supercripts alphabets 

within the same column depicted significant difference among different solvent systems 
 

 
Figure 1: Inhibition zones produced by 80% and absolute methanolic leaves extract against E. Coli 

 
Figure 2: Inhibition zones produced by 80% and absolute methanolic seeds extract against S. aureus. 
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Then again seeds demonstrated most extreme action with 80% Ethanol against E. coli 

followed by P. multocida, whereas no action had been seen with S. aureus. 80% methanol 

demonstrated a similar pattern and Absolute Ethanol joined with Absolute Methanol indicated 

moderate outcome. Our outcomes are likewise bolstered by the discoveries of Tariq Hussain 

et al., (2011) who verified that methanolic extricates concentrate of Amomum subulatum 

compelling against Pasteurella multocida. Another report is accessible in regards to the 

antibacterial exercises of plants utilized in the present examinations, for example, Toshimasa 

et al., (2005) detailed the antibacterial action of Santalum collection against Helicobacter pylor.  
 

Table 7: Minimum inhibitory concentration (MIC) of Salvia hispanica leaves and seeds 

Values are mean ± SD of three samples analyzed individually in triplicate at p <0.05. Superscripts x 

and y indicated significant difference (p< 0.05) between fungal strains while supercripts alphabets 

within the same column depicted significant difference among different solvent systems 

 

MIC estimations of seeds and leaves of Salvia Hispanic are given in above table. 

Information demonstrated that the slightest MIC esteem was gotten from the 80 % methanolic 

concentrate of leaves against P. multocida, demonstrating its more noteworthy potential 

against bacterial strain. After that 80% Ethanol demonstrated slightest incentive with P. 

multocida. No outcome was seen with S. aureus in seeds and in leaves this strain indicated results 

just with 80% Ethanol and 80% Methanol. Biggest MIC was seen with S.aureus in 80% Ethanol.  

 Our discoveries are concurred with the past discoveries of Zabta Khan Shinwari et al., 

(2009), who revealed Methanolic concentrate of J. adhatoda displayed positive antimicrobial 

movement for P. aeruginosa, S. aureus and B. subtillus. Another report of Vasantharaj et al., 

(2013) indicated methanol leaf concentrates of Eucalyptus demonstrated huge antibacterial 

action against Escherichia coli, Pseudomonas aeruginosa, Klebsiella pneumonia, 

Streptococcus pyrogens, Staphylococcus aureus. 
 

Antifungal activity 

Antifungal activity of medicinal plants (Disc diffusion method) 

The antifungal movement of leaves and seeds concentrates of types of Salvia 

hispanica was dictated by circle dissemination strategy against Aspergillus parasiticus, 

Aspergillus flavus, Fusarium oryzae, Fusarium tritichum, Aspergillus oryzae. Biggest 

movement has been appeared with 80% methanol concentrate of leaves against A. parasiticus 

contagious strain. F. oryzae, demonstrated zero movement against every one of the 

Plant parts  

   Microorganism 

                                           MIC(mm) 

80% Ethanol 
Absolute 

Ethanol 

80% 

Methanol 

Absolute 

Methanol 

Leaves E. coli 65±1.04 cd 98±1.08 b 55±2.08 c 95±2.09 bc 

P. multocida   40±0.87 de 72±1.26 bc 47±1.86 cd 62±1.97 c 

S. aureus 145±1.32 a Nil 142±1.55 a Nil 

Seeds E. coli  82±0.67 c 122±0.98 ab 112±1.63 bc 118±1.77 ab 

P. multocida   117±0.55 ab 125±1.25 a 120±1.95 ab 130±2.05 a 

S. aureus Nil Nil Nil Nil 

Rifampicin 36±1.09 e 32±1.44 c 38±1.34e 34±1.67 d 
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concentrates. Same is the situation with seeds, they additionally indicate most extreme 

outcomes with 80% methanol aginst A. parasiticus,fungl strain. A. flavus, Exhibit moderate 

conduct with all concentrates.  
Table 8: Antifungal activity of Salvia hispanica seeds and leaves extracts. 

 

Plant part 

 

Fungal strains  

                                       DIZ(mm) 

80% Ethanol 
Absolute 

Ethanol 

80% 

Methanol 

Absolute 

Methanol 

 

Leaves 

A. parasiticus 25±1.02 ab  21±1.18 ab 25±1.08 ab 22±2.29 ab 

A. flavus 21±0.67bc 20±1.66ab 19±1.56 cd 23±1.33ab 

F. oryzae  Nil Nil Nil Nil 

F. tritichum  19±0.67 cd 16±0.88 cd 22±1.23bc 15±1.17de 

A. oryzae 15±1.55de 10±2.25e 11±1.55e 13±1.05 e 

Seeds A. parasiticus  21±0.52bc 19±1.25bc 22±1.25bc 12±1.02 e 

A. flavus 20±1.19 cd 11±1.24 e 13±1.84 de 15±1.17 de 

F. oryzae  Nil Nil Nil Nil 

F. tritichum  18±0.47de 14±1.36de 16±1.66 de 20±1.77bc 

A. oryzae 12±1.22e 17±1.06 cd 19±1.25 cd 18±1.37 cd 

Flucanozole             30±0.57 a 29±1.03 a 33±1.10 a 27±1.76 a 

Values are mean ± SD of three samples analyzed individually in triplicate at p <0.05. Superscripts x and y indicated 

significant difference (p< 0.05) between fungal strains while supercripts alphabets within the same column depicted 

significant difference among different solvent systems 

 
Figure 3: Inhibition zones produced by 80%and absolute methanolic leaves extract against A. flavus. 

 
Figure 4: Inhibition zones produced by 80%and absolute methanolic seeds against A. paraciticus. 
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Our work is with the assention of Pedro et al., (2008) who announced the investigation 

of plant polysaccharide degradative capability of Aspergillus nidulans broke down in detail 

and contrasted with that of Aspergillus niger and Aspergillus oryzae. On somewhere else it 

was seen by Bae Dong et al., (2000) Isolation of bacterial strain Antagonistic to Pyricularia 

Oryzea and its method of Antifungal Action.  
 

Table 9: Minimum inhibitory concentration (MIC) of Salvia hispanica leaves and seeds extracts against 

fungal strains. 

 

Microorganisms  

 

Plant Parts 

MIC(mm) 

80% Ethanol 
Absolute 

Ethanol 

80% 

Methanol 

Absolute 

Methanol 

A. parasiticus  

 

   Leaves 

45±1.20 ef 98±1.10 efg 25±1.91 ef 72±2.19 ef 

A. flavus 75±0.37def 125±1.26ef 134±1.55 cd 55±1.43fg 

F. oryzae  Nil Nil Nil Nil 

F. tritichum  136±0.27 bcd 150±0.18 cd 70±1.21de 160±1.37ab 

A. oryzae 156±1.25ab 185±2.25a 180±1.25 a 165±1.55 ab 

A. parasiticus   

 

    Seeds 

89±0.22de 139±1.85cde 65±1.25de 172±1.02 a 

A. flavus 132±1.9 cd 178±1.34 ab 168±1.84 abc  158±1.07 abc 

F. oryzae  Nil Nil Nil Nil 

F. tritichum  145±0.37 bc 162±1.06abc 152±1.66 ab 130±1.07de 

A. oryzae 170±1.12a 148±1.56 cd 140±1.25 cd 142±1.17 cd 

 Flucanozole (control) 30±0.57 f 29±1.03g 33±1.10 f 27±1.26 g 

Values are mean ± SD of three samples analyzed individually in triplicate at p <0.05. Superscripts alphabets within 

the column depicted significant difference among different solvent systems 

MIC estimations of leaves and seeds of Salvia hispanica are given in table. 

Information demonstrated that the slightest MIC esteem was gotten from the 80% methanolic 

concentrate of Leaves and seeds against A. parasiticus, demonstrating its more prominent 

potential against contagious strains. F. oryzae, showed no outcomes with every one of the 

concentrates in the two leaves and seeds.  

Another consequences of the present examinations, the antimicrobial action of the 

leaves of Lawsonia inermis has been accounted for against Staphylococcus aureus, 

Streptococcus spp., Pseudemonas aeruginosa, Candida albicans, Fusarium oxysporum and 

Aspergillus niger by Muhammad and Muhammad (2005).  

The MIC estimations of plant removes against parasitic strains demonstrated that 

organisms had backwards relationship in the level of their powerlessness to antifungal 

specialists. This is bolstered by the past discoveries that antimicrobial added substances with 

high action against a life form have low MIC esteem while an antimicrobial added substance 

with low movement against a living being has high MIC esteem (Omidiran et al., 2012). 
 

Toxicological analysis 

Cytotoxicity assay 
 

Plant leaves extract showed a concentration-dependent cytotoxic effect in proliferating 

BHK-21 cell line as determined by calculating the cell survival percentage. Cells were exposed 

to different concentrations of plant leaves extract. The data of the cell survival percentage 

(57.40%) for the concentration 47750 μg/ml are presented in Table 3.5.1. 
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Table 10: Cytotoxic potential of Salvia hispanica leaves 
Medicinal Plant extract Treatment (µg/ml) Cell survival percentage (%) 

80% Methanolic 47750 57.40±0.26 
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