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 Abstract: Helminth infections, frequently paralyze poultry industry causing huge economic losses.  Ascarida galli is 

one of the nematode infection which causes ascaridiasis in poultry. Quite a number of synthetic anthelminthic 

compounds are known, which are known to control these infections. However, on the flip side, these compounds are 

known to cause anthelminthic resistance. To combat this menace, plant based anthelminthic are frequently being 

used and new sources are constantly explored. In this regard, it was found that tannin based plant extracts were 

found to be quite effective, and so Leucaena leucocephala was selected for the present study. Silver nanoparticles, 

infused with Leucaena seeds were used to study the in vitro anthelminthic property on Ascaridia galli. The 

treatment was found to be effective and 95 % mortality was noticed. Statistical analyses was done using Graphpad 

prism, and the results were found to be statistically significant at P < 0.05 and P <0.01. As the Leucaena was found to 

be quite effective, GC –MS (Gas chromatography followed by Mass Spec) was performed to analyse the 

phytochemical constituents. The GC-MS chromatogram, revealed the presence of tannins and also tetraborane as 

the main components. The present in vitro anthelminthic activity observed on Ascaridia galli may be attributed to 

tannin content and also to tetraborane present in the seeds of Leucaena leucocephala. This study, establishes the 

fact, that Leucaena leucocepahala can be used as a potent plant based anthelminthic. 
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Introduction 

Ascaridia galli is the nematode parasite, which 

infect the chicken frequently. It is a common 

nematode infection reported world over (Gamit et 

al., 2017). This infection causes greater losses to 

poultry industry (Gasaliyu et al., 2022) and 

therefore must be addressed with high priority. 

The infection of Ascaridia galli can be fast and can 

spread easily because of the direct life cycle and 

also the eggs are highly resistant to the 

environmental conditions. As this is a problem all 
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over the world, different deworming strategies, 

have been employed in different parts of the 

world. Studies by Tarbiet et al. (2016), suggest 

that conventional anthelmintic drug such as 

fenbendazole was frequently used and was quite 

effective in treating the infection. Sharma et al. 

(1990) used Ivermectin, an intra-cutaneous 

anthelmintic drug to treat Ascaridia infection. In 

addition to these drugs, there are several 

anthelmintic drugs which are routinely used to 

treat the infections, such as Levamisole (LEV), 

piperazine (PIP) and flubendazole (FBZ) plus LEV-

PIP (Feyera et al., 2021). Though these synthetic 

anthelmintics are quite effective in controlling the 

helminth infections and also their spread, 

however, there are risks of developing resistance. 

Patel et al. (2018) suggested that the continuous 

use of synthetic anthelmintics leave residues in 

the poultry, which in long term cause carcino-

genesis  and also resistance to these  anthel-

mintics. In this scenario, the use of alternate 

treatments, plant based compounds are being 

screened for anthelminthic activity and is gaining 

more of prominence in recent times (Zafar et al., 

2006; Nabukenya et al., 2014; Hartady et al., 

2021). In this regard, literature survey has shown 

that plants which contain tannins seem to exhibit   

potent anthelminthic properties. Therefore we 

selected Leucaena leucocephala (River tamarind) 

for the present investigation as it is known to 

contain tannins (Osborne and McNeill, 2001). 

Materials and Methods 

Leucaena leucocephala is commonly known as 

Subabul tree. It is a common tree found in and 

around Hyderabad, India. The plant was identified 

with the type of inflorescence. The seeds were 

carefully collected from the campus of Osmania 

University College for Women,  Hyderabad in bulk 

and packed in Ziploc bags. They were brought to 

the research laboratory in the Department of 

Zoology, Osmania University College for Women,  

Hyderabad.  Later they were thoroughly cleaned in 

water and shade dried for a period of one week. 

The seeds were powdered using mortar and pestle 

and were further processed for preparing extracts 

using water and ethanol and also for the synthesis 

of silver nanoparticles (AgNps) 

Collection of Parasites (Ascaridia galli) 

 The intestine of freshly slaughtered fowls were 

collected from local slaughter house and washed 

with normal saline solution. These intestines were 

then dissected and the nematodes, are Ascaridia 

galli were extracted. The average size of the 

nematode was found to be 5 cm. These parasitic 

worms were used to test the anthelmintic activity 

with plant extracts in vitro. The identification of 

nematodes was done in the Department of 

Zoology, Osmania University College for Women, 

Hyderabad  by using Phase Contrast Microscope. 

Preparation of silver nanoparticles 

For the green synthesis of silver nanoparticles, we 

used the crude aqueous extracts of plant Leucaena 

seeds. Synthesis of silver nanoparticles, was 

prepared as per the standard protocol suggested 

by Kotakadi et al. (2014). The formation of the 

AgNPs was preliminarily detected by the change in 

colour from yellow to dark brown. After 

preparation, a volume of 20 ml of each 

concentration of silver nanoparticles solution was 

added to each of the petri dish for experiment-

tation. The green-synthesized nanoparticles were 

separated by centrifugation at 15,000 rpm for 20 

min. This process was repeated thrice to get rid of 

free silver associated with AgNPs. The final green-

synthesized silver nanoparticles (AgNPs), were 

freeze-dried and stored at 4°C until further use. 

GC MS of Leucaena seed silver nanoparticles 

Gas chromatography followed by Mass Spec (GC-

MS), is a versatile analytical technique which 

identifies the unknown compound in a mixture of 

substances. The results are accurate, as it 

measures using mass /charge (m/z) and can 

detect smallest of concentrations. In the present 

study as the plant infused silver nanoparticles, 

showed promising results, it was intended to learn 

about their chemical composition and also to 

identify  certain  unique  compounds.  Thus  GC-MS 
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Fig. 1: Ascaridia  galli. 

Table 1: Mortality of Ascaridia  galli after exposure to different concentrations of Leucaena leucocephala 
          seed extract 

 

 

 

 

 

 

 

 

analysis of Leuacaena silver nanoparticles of seed 

was performed. 

Statistical analyses 

Statistical analyses was done using Graphpad 

prism, online software tool and the results were 

found to be significant at P < 0.05 and P <0.01. 

Results and Discussion 

In the present study, Ascaridia galli (Fig. 1) was 

collected from the intestines of chicken. They were 

treated with different dosages of silver 

nanoparticles of seed extract of Leucaena 

(subabul). For the in vitro study, approximately 3-

4 parasites were taken into each of the petri dish 

and were tested with different dosages (10%, 

20,%,30%, 40%, 50%) of silver nanoparticles of 

Leucaena seed extract. 20 ml of each concentration 

was added to the petridishes. When the parasites 

were treated with silver nanoparticles of Leucaena 

seed extract there was almost 90%-95% mortality 

reported after a time lapse of 22-25 min (Table 1, 

Figs. 2, 3) suggesting that silver nanoparticles of 

seed extract  was more effective in causing the 

death of the parasites in vitro. For all these 

treatments, Albendazole, was used as standard 

anthelminthic drug.  

 In the present study, the efficacy of green 

synthesized silver nanoparticles, as anthelminthic, 

using Leucaena seed extract was investigated. 

Results, showed that the plant (seed) based 

nanoparticles, proved to be quite effective in 

controlling the Ascaridia galli infection in vitro. 

Though the plant based anthelminthics were 

effective in controlling the parasitic infections, on 

the flip side, these plant materials are required in 

bulk quantities to process them into herbal 

extracts, as the bioactive compound found in  

them majority of times is quite low (Zhang  and Li., 

S. No. 

% Concentration  of the 

Seed extract with  Silver 

nanoparticles 

Volume 

added 

Number of 

parasites 

Mortality in 

minutes 

1 10% 20 ml 4 25 

2 20% 20 ml 4 22 

3 30% 20 ml 4 20 

4 40% 20 ml 4 20 

5 50% 20 ml 4 15 

6 Standard Albendazole  20 ml 4 40 
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Fig. 2: Mortality of Ascaridia  galli after exposure to different concentrations of Leucaena leucocephala 
           seed extract. 

 

 

Fig. 3: Mortality of Ascaridia  galli after exposure to Leucaena leucocephala seed extract. 

2010; Patel et al., 2019). Moreover, the extraction 

processes sometimes are quite cumbersome, more 

time consuming and also expensive (Altemimi et 

al., 2017). The conventional methods of extrac-

tions using different organic solvents which are 

known to be hazardous and environment toxic 

(Suan, 2013). Therefore in this scenario, it was felt 

that, if there could be a method, to enhance the 

productivity of the plant extracts and also to 

minimize the quantity of plant material, which 

have the same or enhanced effect would be more 

advantageous for this study. Therefore silver 

nanoparticles, infused with plant extracts were 

used. Apart from being less toxic and eco-friendly, 

the green synthesized silver nanoparticles have a 

two way advantage as silver being downsized to 

nanosize having inherent therapeutic value, and 

when the capping agent is a plant extract, their 

combined synergistic effect has much greater 

impact than as individual bioactive compounds 

hence, vastly exploited in medicine and biology 

(Majeed et al., 2022). Based upon these 

suggestions, silver nanoparticles conjugated with 

Leucaena seed extract were synthesized and were 

tested for their anthelminthic activity, against 

Ascaridia galli. The study revealed that silver 

nanoparticles infused with Leucaena seed extracts 

exhibited significant mortality against the 

nematode. It was interesting to see that the seed 

extract was found to be more effective  as  they 

may seem to contain greater proportions of the 

phytochemicals, which may be more stable (Li et 

al., 2023) and also contain certain additional 

constituents absent in leaves, which makes seeds 

more potent as anthelminthic agents. When silver 

nanoparticles infused with Leucaena seed extract 

was subjected to GCMS, it showed that almost 99 

% of the seed extract  has the main ingredient to 

be as Tetraborane (Fig. 4), which is known to        

be  highly  toxic  to   biological   systems,   however, 
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Fig. 4: GC- MS of silver nanoparticles of  Leucaena seed extract. 

literature survey has revealed that  it has been 

used  as  anticancer, anti HIV and also as anti-

rheumatoid agent (Hawthorne, 1993; Qian et al., 

2017; Axtell et al., 2018). Celebi et al. (2024) have 

revealed the anti-bacterial properties of boron 

derivatives. These authors, have extensively 

studied the anti-bacterial effect of boran 

compounds  upon pathogenic biofilms and 

concluded that boron and its derivatives are more 

effective on inanimate surfaces than living cells. 

Therefore based upon these evidences, it may be 

said that the present anthelminthic property of 

silver nanoparticles of Leucaena seed extract may 

be attributed to its chemical ingredient tetra-

borane. 

 The present study establishes the 

anthelminthic property of Leucaena on Ascaridia 

galli, which may be attributed to the 

phytochemical components, precisely due to 

tannins and also due to tetraborane, which is 

present in large quantities in the seeds. The silver 

nanoparticles when conjugated or capped with 

seed extract, their therapeutic effect was further 

enhanced due to the synergetic effect, suggesting 

that Leucaena leucocepahala seeds can be a potent 

anthelminthic agent. 

Conflict of Interest 

The authors declare no conflicts of interest. 

References 

Axtell JC, Saleh LM, Qian EA, Wixtrom AI and Spokoyny 

AM. (2018)  Synthesis and applications of 

perfunctionalized boron clusters. Inorg Chem. 57: 

2333-2350.  

Altemimi A, Lakhssassi N, Baharlouei A, Watson DG and 

Lightfoot DA. (2017) Phytochemicals: Extraction, 

isolation, and identification of bioactive compounds 

from plant extracts. Plants (Basel) 6(4): 42. Celebi O, Celebi D, Baser S, Aydın E, Rakıcı E, Uğraş S, Ağyar Yoldaş P, Baygutalp NK and Abd El-Aty AM. 

(2024)  Antibacterial activity of boron compounds 

against biofilm-forming pathogens. Biol Trace Elem 

Res.202(1): 346-359. 

Feyera T, Sharpe B, Elliott T, Shifaw AY, Ruhnke I and 

Walkden-Brown SW. (2022) Anthelmintic efficacy 

evaluation against different developmental stages of 

Ascaridia galli following individual or group 

administration in artificially trickle-infected 

chickens. Vet Parasitol. 301: 109636.  



167 

 

Gasaliyu KA, Oseka JA, Suleiman MM, Dahiru S, Yusuf 

KH,  

 Stephen K, Ogwiji M and Orakpoghenor O. (2022) 

Effects of Vernonia amygdalina methanol leaf extract 

and fractions on Ascaridia galli in experimentally 

infected birds with regard to its pathological effect. 

Bull Natl Res Cent. 46: 131.  

Gamit AB, Nanda PK, Bandyopadhyay S and Bhar R. 

(2017) A report of Ascaridia galli in commercial 

poultry egg from India. J World Poult Res. 7(1):23-

26. 

Hartady T, Syamsunarno M, Priosoeryanto BP, Jasni S 

and Balia RL. (2021) Review of herbal medicine 

works in the avian species. Vet World 14(11): 2889-

2906.  

Hawthorne MF. (1993) The role of chemistry in the 

development of boron neutron capture therapy of 

cancer. Angew Chem Int Ed Engl. 32: 950-984. 

Kotakadi VS, Gaddam SA, Subba Rao Y, Prasad TN, 

Varada Reddy A and Sai Gopal DV. (2014) 

Biofabrication of silver nanoparticles using 

Andrographis paniculata. Eur J Med Chem. 73: 135-

140.  

Li J, Tian D, Yu K, Guo H, Zhang R, Wang J, Zhou Q  

and Niu S. (2023) Seed nutrient is more stable than 

leaf in response to changing multiple resources in an 

alpine meadow. Ecological  Processes 12: 43.  

Majeed M, Hakeem KR and Rehman RU. (2022)  

Synergistic effect of plant extract coupled silver 

nanoparticles in various therapeutic applications- 

present insights and bottlenecks. Chemosphere 

288(Pt 2): 132527.  

Nabukenya I, Rubaire-Akiiki C, Olila D, Ikwap K and 

Höglund J. (2014) Ethnopharmacological practices 

by livestock farmers in Uganda: survey experiences 

from Mpigi and Gulu districts. J Ethnobiol 

Ethnomed. 10: 9.  

Osborne NJ and McNeill DM. (2001) Characterisation 

of Leucaena condensed tannins by size and protein 

precipitation capacity J Sci Food Agric. 81: 1113-

1119.  

 

 

 

 

 

 

 

 

 

 

 

Patel T, Marmulak T, Gehring R, Pitesky M, Clapham MO 

and Tell LA. (2018) Drug residues in poultry meat: A 

literature review of commonly used veterinary 

antibacterials and anthelmintics used in poultry. J 

Vet Pharmacol Ther. 41(6): 761-789.  

Patel K, Panchal N and Ingle P. (2019) Techniques 

adopted for extraction of natural products 

extraction methods: Maceration, percolation, soxhlet 

extraction, turbo distillation, supercritical fluid 

extraction. Int J Adv Res Chem Sci. 6(4): 1-12.  

Qian EA, Wixtrom AI, Axtell JC, Saebi A, Jung D, Rehak P, 

Han Y, Moully EH, Mosallaei D and Chow S. (2017) 

Atomically precise organomimetic cluster 

nanomolecules assembled via perfluoroaryl-thiol 

SNAr chemistry. Nat. Chem.  9(4), 333-340. 

Suan L.  (2013) A review on plant-based rutin 

extraction methods and its pharmacological 

activities, J Ethnopharmacol. 150(3): 805-817.  

 Sharma RL, Bhat TK and Hemaprasanth (1990) 

Anthelmintic activity of ivermectin against 

experimental Ascaridia galli infection in chickens Vet 

Parasitol. 37(3- 4):  307-314. 

Tarbiat B, Jansson DS, Tydén E and Höglund J. (2016) 

Comparison between anthelmintic treatment 

strategies against Ascaridia galli in commercial 

laying hens. Vet Parasitol. 226: 109-115.  

Zafar I, Lateef M, Akhtar MS, Ghayur MN and Gilani AH. 

(2006) In vivo anthelmintic activity of ginger against 

gastrointestinal nematodes of sheep. J 

Ethnopharmacol. 106(2): 285-287.  

Zhang Z and Li G. (2010)  A review of advances and new 

developments in the analysis of biological volatile 

organic compounds. Microchem J. 95(2): 127-139. 

 


