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ABSTRACT 
The Lilium flower have been regarded as an 

excellent source of biological active compounds. 

The present study reports the control of microbial 

load in air by open plate methods. The 

phytochemical analysis of the extract reveals the 

presence of phenols, flavonoids, tannins, 

terpenoids, glycosides, coumarins, and quinones. 

Bacterial identification of the isolates from the 

study area was confirmed with suitable tests.  

Key words: Lilium flower, open plate method, 

phytochemical, bacteria. 

 

I. INTRODUCTION 
Lilium is a genus of herbaceous flowering 

plants growing from bulbs, all with large prominent 

flowers. They are the true lilies. India has a great 

treasure of medicinal plants due to which it is one 

of the richest nations in terms of a vast collection 

of genetic resources of medicinal plants in the 

world [1]. The members of the Liliaceae family 

have been found to contain phytochemicals such as 

alkaloids, steroidal saponins, vitamins, 

and fatty acids, which are responsible for their 

biological activity [2]. Flowers of various species 

of lily have been reported to possess broad-

spectrum antimicrobial activity [3]. L. longiforum, 

has been studied and used as an anti-inflammatory 

agent for the treatment of bronchitis and blood 

clotting during the surgical procedures [4]. Lipid 

peroxidation and cholesterol oxidase enzyme 

inhibitor assays are used to determine the bioactive 

compounds in L. longiforum flower, which in turn 

shed light on its anecdotal medicinal use [5]. The 

Lilium candidum L. is also an ancient plant, which 

is used as an important edible plant and important 

biomedicine in China to alleviate the symptoms of 

various human inflammatory diseases  and they are 

cultivated as an ornamental plant throughout the 

world [6]. This plant helped from time immemorial 

in the treatment of inflamed and suppurative 

wounds, ulcers, skin inflammations, burns and 

various injuries [7]. It is also used for muscle pain 

and gynecological problems. After surgery, it 

speeds up wound healing. Externally used is an 

alcohol or oil extract [8]. Mechanisms of Lilium 

anti-inflammatory activity and their bioactive 

components remain little known, but the 

therapeutic effects of lilies are confirmed by 

modern medicine, which has shown its healing, 

anti-inflammatory, analgesic, antioxidant, and other 

effects [9]. Many  studies  have  been  conducted  

for  the  chemical  constituents  of  the  genus 

Lilium, which illustrated  their  pharmacological  

effects  of  anti-tumor,  hypoglycaemic,  anti-

bacterial,  anti-inflammatory,  hypolipidemic,  

reducing  blood  lipid,  anti-depression  anti-fatigue  

and  hypoxia tolerance. The  importance  of  the  

genus  in  the  world  flower  market  is  due  to  

diversity and large number of hybrid and cultivars 

commercially available. However, some species are 

also  known  for  medicinal  and  food  value which 

increase the economic importance many folds [10]. 

Outdoor concentrations of airborne bacteria 

generally were higher than those indoors but 

similar in summer and winter. Bacterial 

concentrations indoors showed more seasonal 

difference, which may be due to changes in 

occupant dress and activities as well as ventilation 

patterns during the cooling and heating seasons. 

The present work was aimed to control the 

microbes present in the environment with 

incorparating the Lilium flower extract in medium. 

 

II. METHODOLOGY 
Preparation of flower extract 

Fresh Lilium flower were collected directly 

from the farmers and flower sellers of Bengaluru 

and brought to the laboratory. The flowers were 

rinsed twice with distilled water and allowed to air 

dry in shade. It was made into small pieces using 

sharp sterile scissors. Extraction was done at room 

temperature by simple extraction method [11]. 10 

gm of dried flower material was weighed 

accurately using digital electronic monopan 

balance and soaked in 40ml of propylene glycol 

solvent [12] and kept in a shaker for 48 hours at 

37
o
C. Then the filtration was performed using 

muslin cloth and the filtrate was preserved for the 

further studies. 
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Phytochemical screening 
The aqueous extract of Lilium flower was 

screened to examine the presence of chemical 

groups and active compounds such as 

carbohydrates, saponins, phenols and tannins, 

coumarins, flavonoids, proteins, glycosides, 

terpenoids, and quinones. The examination of 

saponin was performed by the foam test. The 

flower extract (0.5 g) was vigorously mixed with 

2mL of water and observed for the foam formation 

for more than 10 min as an indication of the 

presence of saponin [13]. The presence of phenols 

and tannins were detected by performing the ferric 

chloride test. Ferric chloride (0.5%) solution was 

added drop by drop to 2 mL of flower extract and 

observed for the formation of a bluish-black 

precipitate of phenols and tannins [13]. For the 

identification of glycosides, 1 ml of glacial acetic 

acid, few drops of ferric chloride solution, and 

concentrated H2SO4 (mixed slowly through the 

sides of the test-tube) were added to the flower 

extract and observed for the appearance of a 

reddish-brown ring of de-oxy sugars at the junction 

of the liquids [13].  

To test the presence of flavonoids in the 

flower extract, a 10% lead acetate solution was 

added in the extract. The formation of yellow 

precipitate confirmed the presence of flavonoids 

[13]. To detect the presence of carbohydrates, the 

flower extract was dissolved in 5 mL distilled water 

and filtered. The filtrate was hydrolyzed with dilute 

HCl and further neutralized with alkali and 

subsequently heated with Fehling's solution A and 

B and observed for the formation of a red 

precipitate of reducing sugars [13]. The flower 

extract was treated with a few drops of 

concentrated H2SO4 and observed for the formation 

of yellow color as an indication of the presence of 

quinones compound [13]. For terpenoids 

identification in flower extract, 2 ml of chloroform 

was added in 5 ml of the flower extract and 

thereafter 3 ml of concentrated H2SO4 was added 

slowly and observed for the appearance of the 

reddish-brown color of terpenoids [13]. The 

presence of amino acids in flower extract was 

checked by employing a ninhydrin test. Few drops 

of ninhydrin solution were added to the flower 

extract and the appearance of blue color indicated 

the presence of amino acid [14]. About 0.5 g of the 

moistened flower extract was taken into the test-

tube. The mouth of the test-tube was covered with 

the filter paper treated with 1N NaOH solution. The 

treated test-tube was placed in boiling water for a 

few minutes and examined for the formation of 

yellow color as an indication of the presence of 

coumarins [15].  

 

Preparation of Nutrient agar plates 
In open plate culture, the media are 

exposed for a specific period and then incubated at 

37
 0 

C for 24 hrs and the number of colonies formed 

was counted [16]. But in the present study a new 

approach of open plate method was performed in 

which the researcher has prepared the medium by 

incorporating the flower extracts in different 

percentages. The preparation of the media with 

different concentration used in this study is clearly 

indicated in the table 1. The required nutrient agar 

(Hi-media) was weighed and it was dissolved in the 

distilled water. The distilled water quantity was 

planned in such a way that it will meet out the 

required percentage. The medium was sterilized at 

15 lbs pressure (121
0
C) for 15 minutes. Then the 

required Lilium flower extract for different 

concentration were added to the medium, mixed 

well and poured into the sterile Petri plates. 

 

Table 1: The ingredients used in the preparation of different concentrations of Lilium flower extract medium. 

% of flower extract Control 4 8 12 16 20 24 

Nutrient agar (gm) 0.46 0.46 0.46 0.46 0.46 0.46 0.46 

Volume of distilled water 

(ml) 

20.0 19.2 18.4 17.6 16.8 16 15.2 

Volume of flower extract 

(ml)* 

- 0.8 1.6 2.4 3.2 4 4.8 

(* Lilium flower extract added after the medium was sterilized) 
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Study Area 
A leading IT Industry established in the 

Bengaluru, Karnataka was used for the study. 

Everyday more than five hundred employers visit 

the workplace. During all the study time the office 

was fully occupied by the office workers. The 

samples for the study were collected.  

 

Air Sampling and Microbiological Examination 
The prepared nutrient agar plates of flower 

extracts with different percentages were exposed in 

the study area [17], leaving the Petri dish open to 

air for 1 hour and positioning it 80 – 100 cm above 

the floor and at 100 – 150 cm from the wall to 

obtain the average and useful value for the 

microbial fallout from the air in the environment 

[18]. The microbiological samples were collected 

two times a day that is, in the morning between 

8.00 – 9.00am and in the evening 8.00 – 9.00 pm.  

A control plate was separately maintained without 

the Lilium flower extract. After exposure, the plates 

were transported in a clean container to the 

laboratory for microbiological examination. All the 

plates were incubated at 37
0
 C for 24 hours and 

then the number of colonies formed were counted 

and tabulated. The total number of colony forming 

unit (cfu) was enumerated and converted to 

organisms per cubic meter of air [19]. Triplicates 

were maintained and mean of the triplicates were 

taken into consideration for the analysis of results.  

 

Bacterial Identification  
According to Cheesbrough (2009) 

procedures the identification of bacterial isolates 

were initially characterized by morphology and 

using staining techniques (Gram staining) and 

identified further by biochemical tests. 

Biochemical tests such as Catalase, Oxidase, 

Indole, Methyl Red test (MR), Coagulase, Voges 

Proskauer (VP) and Citrate utilization were carried 

out on the isolated bacteria. 

 

III. RESULT AND DISCUSSION 
In the Lilium flower extract the 

phytochemical studies shows the presence of 

phenols, tannins, glycosides, flavonoids, quinones, 

terpenoids and coumarins (table – 2) which act as a 

bioactive compounds in suppressing the growth of 

microorganisms. The bacterial identification of the 

isolates confirms Staphylococcus aureus, 

Escherichia coli and Bacillus subtilis (table – 4). 

Staphylococcus aureus was the dominant isolated 

organism and this bacterium is a common causative 

agent of various human diseases, it is responsible 

for many gastrointestinal tract infections, 

respiratory tract infections and skin disorders [20]. 

Escherichia coli is a leading cause of urinary tract 

infections and intra abdominal infections in which 

the extent of the disease can range from cystitis to 

life threatening sepsis [21]. Exposure to these 

airborne particles can result in respiratory disorders 

and other adverse health effects such as infections, 

hypersensitivity pneumonitis and toxic reactions. In 

addition, long-term contact of people with 

bioaerosols can influence a person’s mental power 

and learning ability [22].  

Different environmental conditions such 

as temperature, UV light, dryness and humidity, 

play a role in controlling the growth of airborne 

particles. Nevertheless the microbes manage to 

reach new hosts through the air for its survival. 

Poor ventilation, crowded conditions and increase 

in number of air conditions inside building 

nowadays can facilitate the spreading and the 

survival rates of airborne particles and also can 

increase the chance of people at risk of airborne 

infections. Among dust particles present in the 

indoor environment, fungus which reproduce by 

forming spores, some bacteria especially gram  

positive bacteria and some viruses can survive for a 

long time in the air [23].  

In the present study, the open plate method 

was employed with slight modification, showed a 

significant good result that eradicate or prevent the 

growth of all types of microbes than the other 

methods employed. The result conducted at 

different concentration of Lilium flower extract 

have control the growth of microbes in the indoor 

environment. The microbial load was more in 

evening time (8-9pm) when compared to the 

morning time (8-9am) due to the workers present. 

The control of microbes was able to see in all the 

plates according to the increase in the contraction 

of the flower extract (table – 3). This result 

indicated that the extracts of flowers showed better 

performance in eradicating or preventing the 

growth of microorganisms in total than the extracts 

of other parts of plants which prevents specific 

microbes to certain extent in a specific 

concentration.  
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Table 2: Phytochemical analysis of  Lilium flower 

S.No Compounds Aqueous Extract  

1 Saponins - 

2 Phenols + 

3 Tannins + 

4 Glycosides + 

5 Flavonoids + 

6 Carbohydrates - 

7 Quinones + 

8 Terpenoids + 

9 Proteins - 

10 Coumarins + 

 

Table 3: Shows the number of colonies (cfu/m
3
) observed in different percentage of flower extracts used. The 

values represented are the mean of three observations and ± SD. The values indicated in the parenthesis are the 

percent decrease in the number of colonies than the control. 

Time  
Control 

plate  

Flower extract  

4% 8% 12% 16% 20% 24% 

8 – 9 am 278±8  211±5 

(24) 

158±4 

(43) 

115±5 

(59) 

67±4 

(76) 

9±2 

(97) 

0 

(100) 

8 – 9 pm 356±5   293±5 

(18) 

249±2 

(30) 

183±4 

(49) 

128±6 

(64) 

65±4 

(82) 

14±4 

(96) 

 

Table 4: Shows the confirmation test for the isolated organisms form the study area. 

S.No 
Test Staphylococcus 

aureus 

Escherichia 

coli  
 Bacillus subtilis  

Staining 

1 Gram staining Gram-positive 

bacteria, 

cocci-shaped.  

Gram-negative 

bacteria,  

rod shaped. 

Gram-positive 

bacteria,  

rod shaped. 

 Biochemical Test    

1 Catalase Test  Positive Positive Positive 

2 Oxidase  Test Negative Negative Negative 

3 Indole  Test Negative Positive Negative 

4 Methyl Red Test (MR) Positive Positive Negative 

5 Voges Proskauer Test 

(VP)  

Positive Positive Positive 

6 Coagulase Test  Positive Negative Negative 

7 Citrate utilization  Test Positive Negative Positive 

 

IV. CONCLUSION 
Using the open plate method it is proved 

that the flower extract prevents the growth of 

microbes present in the environment. In the control 

plate we have observed Staphylococcus aureus, E. 

coli and Bacillus subtilis. And these organisms can 
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cause several infections to the workers.  In order to 

develop the quality of indoor air in working place 

overcrowding has to be avoided, good ventilation 

systems has to be designed and good hygiene 

practice must be observed. Flower extract can also 

be used as an air sprayers or air fresheners to 

control the overload of microbes in indoor 

environments. 

 

REFERENCES 
[1].  Krishnaraju, A.V., Rao, T.; V.; N., 

Sundararaju, D., Anisree, M.,V., Tsay, H.; 

S., Subbaraju, G.;V., Assessment of 

Bioactivity of Indian Medicinal Plants 

Using Brine Shrimp (Artemia salina) 

Lethality Assay, Int. J. Appl. Sci. Eng. 

2005, 2,125-132. 

[2].  Wang, H., Ng, T.; B. and Farnsworth, The 

potential of alkaloids in drug discovery, 

Phyther. Res. 2001, 15,183-205. 

[3].  Zhao, G.;H., Li, Z.;X., Chen, Z.;D;, 

Xuebao W.,Q.,D., Chemical structure and 

antitumor activity of polysaccharide from 

Lilium brownie, J. Food Sci. Biotechnol. 

2002, 21, 62–66. 

[4].  Wang, H. Ng, T.; B., Isolation of lilin, a 

novel arginine- and glutamate-rich protein 

with potent antifungal and mitogenic 

activities from lily bulbs., Life Sci. 

2002,70,1075–84. 

[5].  Francis, J.; A., Rumbeiha, W. Nair, M.;G. 

Constituents in Easter lily flowers with 

medicinal activity., Life Sci. 2004,76,671–

83. 

[6].  Jin L, Zhang Y, Yan L, Guo Y, Niu L 

(2012) Phenolic compounds and 

antioxidant activity of bulb extracts of six 

Lilium species native to China. Molecules 

17(8): 9361-9378. 

[7].  Pieroni A (2000) Medicinal plants and 

food medicines in the folk traditions of the 

upper Lucca Province, Italy. J 

Ethnopharmacol 70(3): 235-273. 

[8].  Rigat M, Valles J, D Ambrosio U, Gras A, 

Iglesias J, (2015) Plants with topical uses 

in the Ripollès district (Pyrenees, 

Catalonia, Iberian Peninsula): 

ethnobotanical survey and 

pharmacological validation in the 

literature. J Ethnopharmacol164: 162-179. 

[9].  Vachalkova A, Eisenreichova E, Haladová 

M, Mucaji P, Józová B (2000) Potential 

carcinogenic and inhibitory activity of 

compounds isolated from Lilium 

candidum L. Neoplasma 47(5): 313-318. 

[10].  Devi    NI,    Kuar    SN,    Rajaram    C.    

Evaluation    of hapatoprotective   activity   

of Lilium candidumL.   In experimental  

models.,world.  JPharmaceu.  Res. 2016; 

5(12):725-749. 

[11].  Deshpande A R, Mohd Musaddiq and 

Bhandande D.G., Studies on antibacterial 

activity of some plants extracts. 

Journal.Micro World., 2004,6, 45-49. 

[12].  Jeffrey A. Kraut and Ira Kraut., Toxic 

Alcohol Ingestions: Clinical Features, 

Diagnosis, and Management. Clinical 

Journal of the American Society of 

Nephrology., 2008,vol. 3 no. 1, 208-225. 

[13].  Sasidharan, S., Chen, Y., Saravanan, D., 

Sundram, K.; M., Yoga, Latha, L., 

Extraction, isolation and characterization 

of bioactive compounds from plants’ 

extracts, African J. Tradit. Complement. 

Altern. Med. 2001,8,1-10. 

[14].  Fatima, A., Malik, T., Ibrahim, I., Nadeem, 

S.; G. Phytochemical screening and 

antibacterial activity of neem extracts on 

uropathogens. Pure and Appl Biol. 2002,9, 

148-53. 

[15].  Abreu, A.; C., McBain, A.; J. Simões, M., 

Plants as sources of new antimicrobials 

and resistance- modifying agents, Nat. 

Prod. Rep. 2012, 29, 1007-21. 

[16].  Ananthanarayan and Paniker’s., Text book 

of Microbiology, 7th edn., 2006, Pg: 607. 

[17].  Dutkiewicz J. and Augustowska M., 

Variability of airborne microflora in a 

hospital ward with a period of one year. 

Ann. Agric. Environ. Med.,2006, 13, 99-

106. 

[18].  Fisher G. Fodre S. and Nehez M., Neuere 

Beitrage zur Standardisierung mit 

mikrobiologischen Sedimentations 

Luftuntersuchungen. Z GEs Hyg., 1972, 

18/ 267 – 272. 

[19].  Cheesbrough, M. (2009). District 

Laboratory practice in tropical countries 

(Part2).Cambridge  University Press. 

[20].  Yagoub S.O. and Elagbashi A . Isolation of 

potential pathogenic bacteria from the air 

of hospital Delivery and nursing rooms. 

Int J Appl Sci, 2010. 10 (11): p 1011-

1014. 

[21].  Ejrnaes K (2011). Bacterial characteristics 

of importance for recurrent urinary tract 



 

 

International Journal of Pharmaceutical Research and Applications 

Volume 8, Issue 1 Jan-Feb 2023, pp: 2160-2165 www.ijprajournal.com   ISSN: 2249-7781 

                                      

 

 

 

DOI: 10.35629/7781-080121602165  | Impact Factor value 7.429  | ISO 9001: 2008 Certified Journal Page 2165 

infections caused by Escherichia coli. Dan 

Med Bull. 58(4): p. B4187. 

[22].  Naruka K. and Gaur J. Distribution Pattern 

of Airborne Bacteria and Fungi at Market 

Area. American-Eurasian J Sci Res, 2014. 

9 (6): P186- 192. 

[23].  Sheik G.B., Abd Al Rheam A.I., Al Shehri 

Z.S., and Al Otaibi,O.M. Assessment of 

Bacteria and Fungi in air from College of 

Applied Medical Sciences (Male) at AD-

Dawadmi, Saudi Arabia. Int Res J Biol 

Sci, 2015.4(9): p48-53. 


