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Abstract
Poultry is considered one of the most kinds of meat that is consumed all over the world, and it uses large quantities of
antimicrobialsamong flocks of poultry to prevent and to treat disease, as well as for promote growth. Poultry pathogens that
are resistant to antimicrobials may lead to treatment failure, leading to losses of economic, as well as a risk to human health
and a high risk to the environment because the nutrients and microorganisms presentin high concentrations in the waste
materials. Here, in this report, try toisolate resistance profiles of pathogenic bacteria isolated from poultry droppings and test
their antimicrobial sensitivity patterns and trying to treatments by using AgNPs extracted from Thymus kotschyanus extract
as the alternative treatments. Salmonella typhi isolated from ten samples of poultry dropping as a pathogenic bacteria
among Enterobacteriaceae. Various analytical technique including UV-Vis Spectroscopy, Fourier Transform Infrared (FTIR)
Measurements, X ray diffraction (XRD) pattern, scanning electronmicroscopy (SEM) tocharacterized AgNPs. AgNPs showed
Antibacterial effects by using agar disk diffusion as a test to determined the antibacterial activities of synthesized AgNPs
against the Salmonella typhi MDR.
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Introduction
The industry of poultry is type of important, greater
and growing with fastest agricultural industries in all world.
So, this can be contributed to an increasing needed for
poultry products including egg and meat. While
slaughtering chicken, carcasses may be contaminated by
dropping materials from the chicken’s intestines and this
drooping may containing pathogenic bacteria. Transferred
of bacterial infections happened through such process or
consumption of cooked chicken meat (Havenstein et al.,
2003; Panisello et al., 2000; Ukut et al., 2010; Omulo et
al., 2015). Dropping poultry is a source and reason of
human microbes and pathogens, like Listeria
monocytogenes, Salmonella, E.coli and Campylobacter
jejuni that can infect and contaminate all fresh products
and their environments that lead to food borne outbreaks
(Wilkinson et al., 2011; Kim et al., 2012; Moore et al.,
1995; Enticknap et al., 2006; Wilkinson, 1997;
Chinivasagam et al., 2010).
*Author for correspondence : E-mail: albayatilubna@yahoo.com

The main problem which faces the industry of poultry
is the wide spreads tack up of poultry wastes such as,
manures and dropping which may led to problems of
disposal, pollution and contamination problems except
evolved in economically and environmentally sustainable
development techniques (Bolan et al., 2010). Fresh
products have been contaminated by the deterioration of
pathogenic bacteria in the agricultural environment as
the main cause of many food poisoning cases (Doyle
and Erickson, 2008).
Dropping poultry contains residues of antimicrobial
and different of resistant bacteria; when used as fertilizer,
the effects and level of these anti-microbial drug and
bacteria in the environment cause for concern (Ali et al.,
2009). Foods and environmental sources containing of
resistant of bacteria to one or more antibiotics used in
medicine of human and veterinary and in production of
food and animal (Arathy et al., 2011). About 8,164,662
kg of antibiotic drugs are used in each year in farming of
most animal (70% of which is used for non-curativeaims

5974

Lubna Abdulazeem et al..

like promoting growth and preventing disease) than those
to only 1,363,636 kg used in medicine of human (Sridevi
Dhanarani et al., 2009). Resistance of bacteria to
antibiotics are developed, for this reason should take into
consideration their uses of different agents of
antimicrobial, in particular, in medicine of veterinary,
agriculture and nutrition (Caprioli et al., 2000). Now, the
major risk reasons for increased bacterial drug resistance
is an major and highly use of drugs and antibiotics that
similarly in each animals than humans. In animals, agents
of antimicrobial are used not for treatment and production
against bacterial infections only, but also as stimuli for
growth. For the reasons mentioned, the antibiotics
resistance should monitor in bacterial infected human also
in animal origin source bacteria (Kolár et al., 2002).
Various methods have been used to creating of
different metal nanoparticles. A chemical material toxic
has been used in the traditional and conventional chemical
methods, while to eliminate dangerous material in
chemical methods, the methods of nanoparticles green
synthesis are used, also green synthesis chemistry
presented one branch of nano-science techniques to make
it important to uses (Khataee and Mansoori, 2011;
Albrecht et al., 2006; Song and Kim, 2009). Green
synthesis of metallic nanoparticles, specially by different
parts of plants that include seed, root, fruit and leave
extract where the focus is on reducing agent and capping
agent (Awwad and Salem, 2012; Sham et al., 2014; Choi
et al., 2008; Curtis et al., 2006). Characters of Agnan
oparticlesas antibacterial activities made it important one
of the metals (Shaham et al., 2017 and Lewinski et al.,
2008). Green bio-synthesis of Ag nanoparticles were
studied from different plant parts like olive leaves, (Khalil
et al., 2014) mulberry leaves, (Awwad and Salem, 2012)
plant leaves extract of Indian ones (Banerjee et al., 2014)
Thymbra spicatas, (Veisi et al., 2018) Stachy
slavandulifolia, (Shahriary et al., 2018) greentea, (Veisi
and Ghorbani, 2017) Sesamum indicum seeds, (Mohasseli
and Pourseyedi, 2013) banana peel, (Ibrahim and Rad,
2015) oak fruit barks, (Veisi et al., 2016) and Eucalyptus
leaves (Rasooli and Mirmostafa, 2003) Lamiaceae family
isorigin of the Thymus Kotschyanus species the and used
widely in traditional Indian medicine (Sulaiman et al.,
2013). Reason of our constant interest in the metal
nanoparticals bio-synthesis (Veisi et al., 2016). In this
study, we focused on the isolation of pathogenic bacteria
from poultry drooping from different location of chicken
farm and their drug sensitivity patterns, green biosynthesis of Ag nanoparticles by T. kotschyanus extract
as reducing agent then characterized it using different
techniques to analytic. Also, the antibacterial activity of

synthesized AgNPs were study against pathogenic
bacteria isolated from poultry dropping as atraditional
treatments.

Materials And Methods
Sample collection, Isolation and Identification of
microorganisms
Samples of fresh poultry droppings were collected
from chicken keepers residing in 5 localities situated
within Al-Hilla city, Babylon. The samples were collected
by using sterile spatula and deposited into closed sterile
containers before transporting them to our laboratory for
further processing, on the same day. Two grams of each
sample was suspended in about 2 ml of sterile normal
saline and left for 5 minutes to sediment. Fifty micro liters
of supernatant was drawn and spread-plated onto freshly
prepared and culturing on Nutrient, blood and Mac
Conkey’s agar plates (Himedia, India) for 24-48 h at 37°C
for isolation and purification. Allisolates were confirmed
by Vitek-2 compact system (Biomérieux) (CLSI, 2018).
Antibiotic susceptibility and multiple antibiotic
resistance (MAR) determination
Each isolate of identified bacterial under study was
study their antibiotic resistance profiling against 4 antibiotic
disk frequently used viz Salmonella typhi. Trimethoprim
(5g), Ampicillin (10g), Meropenem (10g) and
Ceftriaone (30g). All tests were applied in plates
containing Mueller-Hinton agar (Carl Roth, Germany)
by using method of disk-diffusion of Kirby-Bauer. Each
identified bacterial isolate was re-suspended to compared
with 0.5 McFarland as standard turbidity [equivalent to
1.5×10 colony forming unit per milliliter (cfu/ml)]; before
to subjecting them to antibiotic sensitivity analysis
according to the guidelines of Clinical Laboratory and
Standards Institute (CLSI), zones of inhibition around each
disc were measured and recorded as Sensitive,
Intermediate and Resistant (Egorova and Revina, 2000).
Processing of Plant Extract:
Parts from T.kotschyanus plant collected and
washed for many time by using deionized distal water,
then dried at (25°C) by incubator, by using mortar
powdered dried plant to made powdered. Soaked of 5
gram of powder in (50 ml) water in boiling degree for (30
min) until changing their color of solution to pale yellow
color. Filtered the product extract by using filter of
Whatman (no. 1) and maintained at (4°C). Thymus
Kotschyanus extract was used for the synthesis silver
nano particles by reduction the (Ag+) silver ions to (Ag0)
silver nanoparticles.
Processing AgNO3 Precursor
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To preparation of AgNPs precursor, suspended
(3.34mg) of AgNO3 salt in (30ml) of distilled water, to
result (1 mM) of AgNO3. Allowed stir the solution in a
magnetic stirrer for (15 min). Aqueous solution of (1 Mm)
of silver nitrate was prepared; and this solution was used
for silver nanoparticles syn thesis.
Silver Nanoparticles Synthesis
For synthesis of Ag nanoparticles, prepared Thymus
Kotschyan extract added to aqueous solution of AgNO3
in 1:1 ratio. Mixture solution putted in a magnetic stirrer
to stirred then boiled for an hour at (80°C). After that,
the color of mixture reaction changes from pale yellow
color to color of dark brown indicating the reduction of
(Ag+) silver ions to (Ag0) AgNPs (Fig. 1). At final,
centrifuged the solution mixture at (5,000 rpm) for (20
min) and the pellets materials collected and dried in oven
by hot air at (65°C) for (20 min).
Characterization of Silver Nanoparticles
The formation, stability, size and shape of silver nano
particle are synthesized in aqueous solution are monitored
by UV-Vis Spectroscopy (Sharma et al., 2009; Nabikhan
et al., 2010). Immediately when it I and sprepared the
reaction mixture the spectrum was taken. Characterized
the dried silver nanoparticles synthesized from Thymus
kotschyan extract by X-Ray diffractometer; to proposes
the crystalline nature of AgNPs synthesized (Karamian
and Kamalnejad, 2019). Chemical composition of the
synthesized Ag nanoparticles was determine by using
FTIR spectrometer. FTIR is used to identify the functional
groups present with in Thymus kotschyan extract, that
have responsible role in reduction Ag nanoparticles
(Forough and Farhadi, 2010). Scanning Electron
Microscopy of the obtained samples of plant extract was
performed to know the shape and size of AgNPs, by
Table 1: Antimicrobial susceptibility pattern of Salmonella
typhi isolated from poultry dropping (N=10) at Hilla,
City.
Bacterial
Isolats
Sal-1
Sal-2
Sal-3
Sal-4
Sal-5
Sal-6
Sal-7
Sal-8
Sal-9
Sal-10

Antimicrobial Agents Tested
CRO-30
TMP-5
AMP-10 MEM-10
*R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
*R= Resistance

Fig. 1: Sensitivity test of 4- antibiotics against S. typhi isolates.

prepared a thin films of the prepared samples by dropping
on a foil and then removing of excess solution by butting
in an oven at (80°C) (Karamian and Kamalnejad, 2019).

Results and Discussion
Pathogenic bacteria isolated from poultry dropping
Ten isolates of Salmonella typhi pathogens was
isolated and identified from poultry dropping taken from
5 different area. Allisolates were confirmed by
biochemical tests and by Vitek-2 compact system
(Biomérieux).
Susceptibility profiles of the isolated bacteria
The sensitivity patterns of the Salmonella typhi
isolated from poultry dropping to antibiotics frequently
used for treatment this bacteria. Different antibiotic disks
Trimethoprim (5g), Ampicillin (10g), Meropenem
(10g) and Ceftriaone (30g) were purchased from
(Bioanalyse, Turkey). All 10-bacterial isolates are

Fig. 2: a-AgNO3 solution, b-Thymus Kotschyanus extract and
reaction mixture c-(AgNO3 + plant extract).
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Kotschyanus extract and confirmed by uv-vis
spectrophotometer (Perkin Elmer, Lambda 25) with (200700 nm) wave length. Fig. 1 shows spectrum of UV-Vis
in the solution containing synthesized AgNPs. According
to the result, single and strong peak obtained at (340–360
Characterization of the synthesis AgNPs
nm) are shown and indicated to bio-synthes is and
Changing the color of mixture solution in period of
formation of AgNPs in the solution mixture (Sharma et
reaction from pale yellow color to the dark brown color
al., 2009; Nabikhan et al., 2010).
indicate to bio-synthes is of AgNPs from Thymus
Samples FT-IR spectrums were
made with range of (400-4000cm-1)
(SHIMADZU) instrument. To
determined the functional group in the
samples, as in fig. 3, spectrum of T.
kotschyanus extract show strongly
peak at 3375 cm-1 this result indicate
accrue stretching of the amino group N
H bond and due to present hydroxyl
group (O H stretch), 1608 cm-1 (C=O
stretch), 1512 and 1234 cm -1 (C C
stretch) and 1041 cm-1 (C Nstretch). So,
300
320
340
360
380
400
420
from previous observation the presence
Wave length (nm)
of proteins in Thymus Kotschyanus
Fig. 3: UV-Vis Spectrum for AgNPs synthesis by Thymus Kotschyanus extract.
extract is confirms and phenols act as a
stabilizing and reducing agent for Ag
nanoparticles (Forough and Farhadi,
2010).
Absorbance (00)

resistance to all antibiotic disc are used in the test and
that the selected antibiotics disc were not effective against
all bacterial isolated under study according to the (CLSI,
2018), as in fig. 1 and table 1.

Fig. 4: FT-IR of AgNPs synthesis by Thymus Kotschyanus extract.

Fig. 5: XRD of AgNPs synthesis by Thymus Kotschyanus extract.

Synthesized AgNPs crystal
structure measured by using XRD
technique by using (6000 XRD), at a
step, with a voltage (40 KV) and electric
current (30 mA), scanning rate of 2 o
with (2/min) and range of 2 (30o to
80o). Fig. 5 shows pattern of XRD of
bio-synthesized Ag nanoparticles.
Observed the peaks at (38.5, 44.5, 65.5
and 77.5) in the 2range (0-80°), that
is parallel to (111, 200, 220 and 311),
indicating that AgNPs is metallic and
have crystal structure (Karamian and
Kamalnejad, 2019).
Scanning electron microscope SEM
(type- S-1640 HITACHI company/
Japan) uses to recognized morphological
features and size of nanoparticles by
SEM image of biosynthesized AgNPs
fig. 6 show formation of homogenous
AgNPs with the average diameter was
(21.64-123.14 nm) with spherical in
shapes. The larger size of AgNPs
indicate to the aggregation of smallest
size (Karamian and Kamalnejad, 2019).
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Antibacterial Activity test for
AgNPs against MDR bacteria
• Agar disk diffusion test : AgNPs
shows that powerful broad-spectrumanti
bacterial activity against 10-isolates of
multidrug resistance Salmonella typhi
Gram negative bacteria is tested, this
results are compared with the effects
of different antibiotics on bacterial
isolates. The result in table 1 showed
that the selected antibiotics were not
effective against all 10-bacterial isolates.
AgNPs showed clearly inhibition zone
Fig. 6: FE-SEM of AgNPs synthesis by Thymus Kotschyanus extract with 21.64 diameter with the increase in NPs
123.14 nm in size and spherical in shapes.
concentration that even exceeded the
activity of selected antibiotics. 500 g/
ml concentration showed highest zone
of inhibition against all 10-bacterial
isolates, maximum zone of inhibition of
20 mm appeared against Sal-2 that
showed high sensitivity even at 31.25g/
ml. Sal-5 the least sensitive isolate to
the AgNPs compared with others
bacterial isolates. Result in the (Fig. 7,8)
appear synthesized AgNPs by
Fig. 7: Antibacterial activity of AgNPs synthesis by Thymus kotschyanus extract T.kotschyanus extract have inhibition
against 10 isolates of pathogenic Sal.typhi isolates (inhibition zone diameter growth of all bacteria under study, in a
in mm).
dose-dependent manner. The activity of
AgNPs antibacterial depends on many mechanisms. First
mechanism depends on generated ROS then oxidative
stress that lead to protein chemical damage and genetic
material (DNA) found in bacteria, Secondly, interactions
of electrostatic happened between AgNPs and cell
membrane proteins and cell membranes in bacterial may
lead to physical damage and then leads to cell death of
bacterial, another search suggested that the nanoparticles
small size can helped AgNPs antibacterial activity (Kim
and Lee, 2005).
According to obtain results, it is possible used AgNPs
synthesis from Thymus kotschyanus extract to treated
the poultry infection (in vivo) as alternative treatment
instead of antibiotics, due to their activity against
pathogenic bacteria and their safety applications in
pharmaceutical and medical fields (Hamelian et al., 2018).

Conclusion

Fig. 8: Inhibition zone of bacterial growth as a result of
antibacterial activity of AgNPs synthesis by Thymus
kotschyanus extract.

This study explained isolation and identification of
pathogenic bacteria from poultry dropping and test their
antimicrobial sensitivity patterns to indicate MDR isolate,
then synthesis of AgNPs by Thymus Kotschyanus extract
by method ecofriendly, easy and clean with out using
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chemical material method. Different techniques were
used to characterized AgNPs synthesized. AgNPs
synthesized by using herb, with range of diameter (21.64123.14 nm), have great antibacterial effect against MDR
and pathogenic bacteria isolate under study. From previous
study AgNPs without any recorded toxicity this advantage
contribute to the possibility using AgNPs as alternative
treatment than antibiotic to treated MDR pathogenic
bacteria to poultry when mixing with poultry feed.

CLSI.
Curtis, J., M. Greenberg, J. Kester, S. Phillips and G. Krieger
(2006). Nanotechnology and nanotoxicology: a primer for
clinicians, toxical rev., 25(4): 245-60.
Doyle, M.P. and M.C. Erickson (2008). Summer meeting 2007The problems with fresh produce: An overview. J. Appl.
Microbiol., 105: 317-330.

References

Egorova, E.M. and A.A. Revina (2000). Synthesis of metallic
nanoparticles in reverse micelles in the presence of
quercetin. Colloids and Surfaces A: Physicochemical and
Engineering Aspects, 168(1): 87-96.

A. Khataee, G.A. and Mansoori (2011). Nanostructured
Titanium Dioxide Materials: Properties, Preparation and
Applications. World Scientific Publishing Company. 1217, ISBN-13:978-9814374729, ISBN-10.

Enticknap, J.J., H. Nonogaki, A.R. Place and R.T. Hill (2006).
Microbial diversity associated with odor modification for
production of fertilizers from chicken litter. Appl. Environ.
Microbiol., 72: 4105-4114.

Albrecht, M.A., C.W. Evans and C.L. Raston (2006). Green
Chemistry and the health implication of nanoparticals.
Green Chemistry, 8: 417-432.

Forough, M. and K. Farhadi (2010). Biological and green
synthesis of silver nanoparticles, Paper presented at the
6 th Nanoscience and Nanotechnology Conference
(NanoTRVI), Izmir, Turkey. Turkish J. of Engineering and
Enviromental Sciences, 34(4): 281-287.

Ali, A.M., S.M.R. Hassan, S. Alam and M. Shirin (2009).
Antibiotic Resistance of Escherichia Coli isolated From
Poultry and Poultry Environment of Bangladesh. Am. J.
Envir. Sci., 5(1): 47-52.
Arathy, D.S., G. Vanpee, G. Belot, V. Mathew, C. DeAllie and R.
Sharma (2011). Antimicrobial drug resistance in Escherichia
coli isolated from commercial chicken eggs in Grenada,
west In dies. West Indian Med. J., 60(1): 54.
Awwad, A.M. and N.M. Salem (2012). Green Synthesis of Silver
Nanoparticles by Mulberry Leaves Extract, Journal of
Nanoscience and Nanotechnology, 2(4): 125-128.
Banerjee, P., M. Satapathy, A. Mukhopahayay and P. Das (2014).
Leaf extract mediated green synthesis of silver
nanoparticles from widely available Indian plants:
synthesis, characterization, antimicrobial property and
toxicity analysis, 1, Article number: 3(2014).
Bolan, N.S., A.A. Szogi, T. Chuasavathi, B. Seshadri, J.R.M.J.
Rothrock and P. Panneerselvam (2010). Uses and
management of poultry litter. World’s Poultry Science
Journal, 66: 673-695.
Caprioli, A., L. Busani, J.L. Marte and R. Helmuth (2000).
Monitoring of antibiotic resistance in bacteria of animal
origin: epidemiological and microbiological
methodologies. International Journal of Antimicrobial
Agents, 14: 291-294.
Chinivasagam, H.N., M. Redding, G. Runge and P.J. Blackall
(2010). Presence and incidence of food borne pathogens
in Australian chicken litter. Br. Poult. Sci., 51: 311-318.
Choi, O., K.K. Deng, N.J. Kim, L. Ross, R.Y. Surampalli and Z.
Hu (2008, March). The inhibitory effects of silver
nanoparticles, silver ions and silver chloride colloids on
microbial growth. Water Research, 42(12): 3066-3074.
CLSI-Clinical Laboratories Standards Institute (2018).
Performance Standards for Antimicrobial Susceptibility
Testing; Sixteenth Informational Supplement. Wayne, PA:

Hamelian, M.Z., M.M. Angeneh, A. Amisama, K. Varmira and
H. Veisi (2018). Green synthesis of silver nanoparticles
using Thymus kotschyanus extract and evaluation of their
antioxidant, antibacterial and cytotoxic effects. J. WILEY
Appl. Organometal Chem., 2018: 1-8. DOI: 10.1002/aoc.
4458.
Havenstein, G.B., P.R. Ferket and M.A. Qureshi (2003). Carcass
composition and yield of 1957 versus 2001 broilers when
fed representative 1957 and 2001 broiler diets. Poult Sci.,
82.
Ibrahim, H.M. and J. Rad (2015). Green synthesis and
characterization of silver nanoparticles using banana peel
extract and their antimicrobial activity against
representative microorganisms, Journal of Radiation
Research and Applied Sciences Res., 8: 265-275.
Karamian Rand Kamalnejad, J. (2019). Green Synthesis of Silver
Nanoparticles Using Cuminumcyminum Leaf Extract and
Evaluation of Their Biological Activities. J. Nanostruct.,
9(1): 74-85.
Khalil, M.M., E.H. Ismail, K.Z. El-Baghdady and D. Mohamed
(2014). Green synthesis of silver nanoparticles using olive
leaf extract and its antibacterial activity, Arbian journal of
chemistry, 7(6): 1131-1139.
Kim, J., J. Diao, M.W. Shepherd, R. Singh, S.D. Heringa, C.
Gong and X. Jiang (2012). Validating thermal inactivation
of Salmonella spp. in fresh and aged chicken litter. Appl.
Environ. Microbiol., 78: 1302-1307.
Kim, S.C. and D.K. Lee (2005). Preparation of TiO2-coated hollow
glass beads and their application to the control of growth
in eutrophic water. Microchem. J., 80: 227-32.
Kolár, M., R. Pantùcek, J. Bardon, I. Vágnerová, H. Typovská,
I. Válka and J. Doškar (2002). Occurrence of antibioticresistant bacterial strains isolated in poultry. Journal of

Antimicrobial Resistance Profiles of Bacteria Isolated from Poultry Droppings

Veterinary Medicine Czech., 47(2-3): 52-59.

5979

96.

Lewinski, N. and R. Colvin Vand Drezek (2008). Cytotoxicity of
nanoparticles, national center for biotechnology
information. 4(1): 26-49.

Song, J.Y. and B.S. Kim (2009). Rapid biological synthesis of
silver nanoparticles using plant leaf extracts, Bioprocess
and Biosystems Engineering, 32(1): 79-84.

Mohasseli, T. and S. Pourseyedi (2013). Evaluation of Antifungal
Activity of Silver Nanoparticales on Fusarium oxysporum.
Int. Res. J. Appl. Basic. Sci., 6(5): 587-591.

Sridevi, T. Dhanarani, C. Shankar, J. Park, M. Dexilin, R. Rajesh
Kumar and R. Thamaraiselvi (2009). Study on acquisition
of bacterial antibiotic resistance determinants in poultry
litter. Poult, Sci., 88: 1381-1387.

Moore, P.A., T.C. Daniel, A.N. Sharpley and C.W. Wood (1995).
Poultry manure management: Environmentally sound
options. J. Soil Water Conserv., 50: 321-327.
Nabikhan, A. K. Kandasamy A. Raj and N.M. Alikunhi (2010).
Synthesis of antimicrobial silver nanoparticles by callus
and leaf extracts from saltmarsh plant,
Sesuviumportulacastrum L. Colloids and Surfaces B:
Biointerfaces., 79(2): 488-93.
Omulo, S., S.M. Thumbi, M.K. Njenga and D.R. Call (2015). A
review of 40 years of enteric antimicrobial resistance
research in Eastern Africa: what can be done better?
Antimicrobial Resistance and Infection Control, 4: 1.
Panisello, P.J., R. Rooney, P.C. Quantick and R. Stanwell-Smith
(2000). Application of food borne disease outbreak data in
the development and maintenance of HACCP systems.
Int. J. Food Microbiol., 59: 221-34.
Rasooli, I. and S.A. Mirmostafa (2003). Bacterial Susceptibility
to and Chemical Composition of Essential Oils from Thymus
kotschyanus and Thymus persicus J. Agricultural Food,
Chem., 51(8): 2200-2205.
Shaham, G., H. Veisi and M. Hekmati (2017). Silver nanoparticle
decorated multiwalled carbon nanotube/pramip exolenano
composite: Synthesis, characterization and application as
an antibacterial agent, applied organometallic chemistry.
31(10): e3737.
Shahriary, M., H. Veisi, M. Hekmati and S. Hemmati (2018). In
situ green synthesis of Ag nanoparticles on herbal tea
extract (Stachyslavandulifolia)- modified magnetic iron
oxide nanoparticles as antibacterial agent and their 4nitrophenol catalytic reduction activity, mater boil appl.,
90: 57-66.
Shams, S., S. Pourseyedi, H. Hashemipour and Rafsanjani (2014).
Green Synthesis of Silver Nanoparticles and its Effect on
Total Proteins in MeliaAzedarach Plant, international of
nanoscience and nanotechnology., 10(3): 181-186.
Sharma, V.K., R.A. Yngard and Y. Lin (2009). Silver nanoparticles:
Greensyn thesis and their antimicrobial activities.
Advances in Colloid and Interface Science, 145(1-2): 83-

Sulaiman, G.M., W.H. Mohammed, T.R. Marzoog, A.A.A. AlAmiery, A.H. Kadhum and A.B. Mohamad (2013). Green
synthesis, antimicrobial and cytotoxic effects of silver
nanoparticles using Eucalyptus chapmaniana leaves
extract, Asian pac. j. trop. Biomed., 3: 58-63.
Ukut, I.O., I.O. Okonko, I.S. Ikpoh, A.O. Nkang and T.A.
Babalola (2010). Assessment of bacteriological quality of
fresh meats sold in Calabar metropolis. Food Chem., 9:
89-100.
Veisi, H. and F. Ghorbani (2017). Iron oxide nanoparticles coated
with green tea extract as a novel magnetite reductant and
stabilizer sorbent for silver ions: Synthetic application of
Fe3O 4 and green tea/Ag nanoparticles as magnetically
separable and reusable nanocatalyst for reduction of 4Applied Organometallic Chemistry, 31(10): e3711-3731.
Veisi, H., S. Azizi, P. Mohammadi and J. Green Cleaner (2018).
Synthesis of the silver nanoparticles mediated by
Thymbraspicata extract and its application as a
heterogeneous and recyclable nanocatalyst for catalytic
reduction of a variety of dyes in water, journal of cleaner
production, 170(1): 1536-1543.
Veisi, H., S. Hemmati, H. Shirvani and H. Veisi (2016). Green
synthesis and characterization of monodispersed silver
nanoparticles obtained using oak fruit bark extract and
their antibacterial activity, Applied Organometallic
Chemistry, 30(6): 387-391.
Veisi, H., S. Taheri and S. Hemmati (2016). Preparation of
polydopamine sulfamic acid-functionalized magnetic
Fe3O4 nanoparticles with a core/shell nanostructure as
heterogeneous and recyclable nanocatalysts for the
acetylation of alcohols, phenols, amines and thiols under
solvent-free conditions Green Chem., 18: 6337-6348.
Wilkinson, K.G., E. Tee, R.B. Tomkins, G. Hepworth and R. Premier
(2011). Effect of heating and aging of poultry litter on the
persistence of enteric bacteria. Poult. Sci., 90: 10-18.
Wilkinson, S.R. (1979). Plant nutrient and economic value of
animal manures. J. Anim. Sci., 48: 121-133.

