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Abstract: Nosocomial infections pose significant challenges to healthcare systems worldwide. Despite frequent environmental cleaning 

and disinfection measures, the emergence of antibiotic and disinfectant-resistant bacterial pathogens continues to rise due to the misuse of 
antimicrobials. In this study, we aimed to identify bacteria isolated from the hospital environment, analyze their antibiotic resistance 

profiles, and assess their susceptibility to various antimicrobials (thymol (T), thyme oil (TO), zinc pyrithione (ZnPt), magnesium 

monoperoxyphthalate (MMPP)). Bacteria were isolated from the hospital environment and identified using the VITEK system. Antibiotic 

resistance profiles were determined using the disc diffusion technique, while the efficacy of different antimicrobials was assessed using the 
agar well diffusion technique. The isolates comprised 13.0% Staphylococcus hominis, 13.0% Micrococcus sp., 13.0% Staphylococcus 

sciuri, 27.0% Staphylococcus haemolyticus, 7.0% Staphylococcus warneri, 13.0% Escherichia vulneris, 7.0% Sphingomonas paucimobilis, 

and 7.0% Kocuria kristinae. It was observed that 10% of the isolates exhibited resistance to the tested antibiotics, while 74% were 

susceptible. Furthermore, the bacterial isolates demonstrated higher sensitivity to ZnPt compared to other substances, with the sensitivity 
ranking of alternative disinfectants as ZnPt>T>TO>MMPP. Our findings indicate that bacterial isolates showed a high sensitivity to ZnPt. 

Therefore, disinfectants containing ZnPt (0.1% concentration) could be effective in combating nosocomial infections. 
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1 Introduction  

Nosocomial infections have remained a significant challenge 

for healthcare systems throughout history. They not only 

prolong hospital stays but also contribute to the development 

of new infections (Kireçci et al. 2018). Numerous studies 

have highlighted that weakened immune systems and 

vulnerable patient populations, such as children, are 

particularly susceptible to nosocomial infections caused by 

opportunistic pathogenic microorganisms (Çavdar et al. 

2022). Patient contact with contaminated environmental 

surfaces is a key factor in the transmission of hospital-

acquired infections, with environmental surfaces estimated to 

play a role in 15-20% of such cases (Ekrami et al. 2011; 

Sserwadda et al. 2018). This is primarily because the hospital 

environment can serve as a reservoir for pathogenic 

organisms (Muhammad et al. 2013; Misgana et al. 2015). 

Consequently, regular microbiological monitoring of hospital 

equipment and the environment is crucial for detecting the 

presence of multidrug-resistant or virulent pathogens that 

could lead to nosocomial infections (Mulu et al. 2012; 

Messele et al. 2009). 

Despite frequent environmental cleaning and disinfection 

efforts, mismanagement policies, such as the inappropriate 

use of antiseptics and disinfectants in hospitals, have been 

linked to increased rates of nosocomial infections (Kihla et al. 

2014). Misuse of antiseptics and disinfectants can contribute 

to the development of bacterial resistance, including cross-

resistance to antibiotics (Mendonça et al. 2000). The detection 

of pathogens like Acinetobacter. baumannii and methicillin-

resistant Staphylococcus aureus (MRSA) on environmental 

surfaces following cleaning and disinfection underscores the 

importance of implementing effective cleaning practices to 

mitigate the risk of nosocomial infections. The proliferation 

of resistant pathogens in hospital environments not only leads 

to prolonged hospital stays but also contributes to higher 
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morbidity and mortality rates, as well as imposing a 

significant economic burden (Kamat et al. 2008). 

Effective disinfectant selection is a critical step in preventing 

nosocomial infections (Fagon et al. 1989). However, 

contemporary challenges include the emergence of bacterial 

resistance to commonly used disinfectants. Therefore, there is 

a growing need for disinfectants with high efficacy and 

diverse mechanisms of action. In this study, we aimed to 

investigate the identification of bacteria isolated from the 

hospital environment, their antibiotic resistance profiles, and 

their susceptibility to different antimicrobials (thymol, 

thymol mixture, thyme oil, zinc pyrithione, magnesium 

monoperoxyphthalate). 

2 Materials and Method  

2.1 Bacterial Isolation 

A total of 35 samples were collected from various sites within 

a private hospital in Duzce using sterile swab sticks. Sampling 

sites included the x-ray cassette (RK), urine specimen 

collection cabinet (HR), laboratory bench (LT), microscope 

(M), effort (EF), blood collection stretcher (KS), operating 

room endoscopy device (E), audiometer headset (OK), 

electrocardiography device (EKG), centrifuge (S), and 

operating room autoclave (O). These samples were inoculated 

onto petri dishes containing nutrient agar (NA, Merck) and 

then incubated at 37°C for 24 hours. Following incubation, 

bacteria were isolated and purified based on their colony 

morphology. 

2.2 Identification of Isolates 

Gram properties of the bacterial isolates were initially 

determined using the Potassium Hydroxide Test (3% KOH) 

(Suslow et al. 1982). Subsequently, the isolates were 

identified using the VITEK 2 system (BioMérieux). The 

bacterial isolates were incubated in Tryptic Soy Agar (TSA) 

medium for 16-18 hours at 37°C, and cultures from these 

incubations were used for card inoculation. 

2.3 Antibiotic Susceptibility of Isolates 

The antibiotic susceptibility of the isolates was assessed using 

the agar disc diffusion method with seven different antibiotic 

discs: IMC (imipenem-cilastatin, 20 µg, Bioanalyse), E 

(erythromycin, 15µg, Oxoid), CIP (ciprofloxacin, 5µg, 

Oxoid), S (streptomycin, 10µg, Oxoid), CD (cefdinir, 30µg, 

Bioanalyse), AZM (azithromycin, 15µg, Oxoid), and TOB 

(tobramycin, 10µg, Oxoid) (Maragkoudakis et al. 2006; 

Turhan-Eryılmaz, 2011). Bacterial isolates were first 

incubated in nutrient broth (NB, Merck) for 18-24 hours. 

Following incubation, bacterial dilutions were prepared to 

achieve a concentration of 108 cells/ml, and 100 µl of these 

dilutions were spread onto NA-containing petri dishes. 

Antibiotic discs were then placed on these petri dishes, and 

the dishes were incubated at 37°C for 16-18 hours. Antibiotic 

susceptibility was determined based on the inhibition zones 

around the antibiotic discs, with results interpreted according 

to guidelines provided by the Clinical and Laboratory 

Standards Institute (CLSI). 

 

2.4 Susceptibility Profile of Isolates to Some 

Antimicrobial Agents 

Alternative disinfectants used in this study included T (1-10% 

(v/v) Thymol), TO (1-10% (v/v) Thyme Oil), ZnPt (0.1-10% 

(v/v) zinc pyrithione,), and MMPP (1-10% (v/v)  Magnesium 

monoperoxyphthalate,). The solutions were prepared using 

distilled water. The antibacterial activities of these molecules 

against bacterial isolates were assessed using the agar well 

diffusion method (Aytar et al. 2019). Bacterial isolates were 

incubated in NB for 18-24 hours, and bacterial dilutions were 

prepared at a concentration of 108 cells/ml. Subsequently, 100 

µl of the bacterial dilutions were spread onto petri dishes 

containing NA. Wells (6 mm) were then drilled under aseptic 

conditions on the petri dish, and 100 µl of the antimicrobial 

substances (alternative disinfectants) were added to the wells. 

The dishes were incubated at 37°C for 16-18 hours, after 

which the sensitivity of the isolates to the antimicrobial 

substances was determined based on the zones around the 

wells. 

3 Results 

3.1 Identification of Bacteria 

The samples were collected from 35 different hospital 

environments, resulting in the culturing of 15 different 

bacterial isolates. Subsequently, the gram properties of these 

isolates were assessed, revealing 14 Gram-positive and 1 

Gram-negative bacteria (Table 1). Using the VITEK 

identification system, the isolates were further characterized, 

yielding the following distribution: 13.0% Staphylococcus 

hominis, 13.0% Micrococcus sp., 13.0% Staphylococcus 

sciuri, 27.0% Staphylococcus haemolyticus, 7.0% 

Staphylococcus warneri, 13.0% Esherichia vulneris, 7.0% 

Sphingomonas paucimobilis, and 7.0% Kocuria kristinae 

(Figure 1 and Table 1).  

 

 

Fig. 1 Identification of isolates with VITEK. 

Antibiotic susceptibility analysis of the bacterial isolates 

revealed high sensitivity to Imipenem and Ciprofloxacin 

antibiotics. However, S. paucimobilis (IK3) and S. sciuri (E1) 

exhibited resistance to approximately 43% of antibiotics. 

Specifically, E1 demonstrated resistance to Tobramycin, 

Azithromycin, and Cefdinir antibiotics, while IK3 displayed 

resistance to Tobramycin, Streptomycin, and Cefdinir 

antibiotics.  
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Additionally, Micrococcus sp. (RK1), S. sciuri (LT1), and E. 

vulneris (RK5) were found to be resistant to Cefdinir. S. 

haemolyticus (EKG2) and Micrococcus sp. (O2) exhibited 

resistance to Tobramycin antibiotic, whereas K. kristinae 

(OK4) displayed overall sensitivity. Overall, 10.48% of the 

isolates were resistant to the tested antibiotics, 14.29% 

showed intermediate sensitivity, and 75.24% were 

susceptible (Table 2, Figures 2). Furthermore, the inhibition 

activities of T, TO, ZnPt, and MMPP were assessed using the 

well diffusion method against the bacterial isolates. The 

sensitivity of bacterial isolates was determined based on the 

inhibition diameters around the wells, with ZnPt 

demonstrating the highest sensitivity compared to other 

substances. The sensitivity ratios were ranked as follows: 

ZnPt > T > TO > MMPP (Table 3) 

 

 

Fig. 2 Antibiotic and disinfectant susceptibility of the isolate 

Micrococcus sp. 

 

Table 1 VITEK identification results of bacterial isolates 

Isolate 

Code 

 

Source 

Gram 

Properties 

Colony 

Morphology 

 

Bacterial Isolate 

RK1 X-Ray Cassette G (+) Yellow Micrococcus sp.  

IK2  Urine Sample Collection Cabinet G (+) White Staphylococcus hominis 

LT1 Laboratory Bench G (+) White, Mucous Staphylococcus sciuri 

M2 Microscope G (+) White Staphylococcus haemolyticus 

EF2 Effort G (+) Yellow, Matte Staphylococcus haemolyticus 

KS5 Blood Collection Stretcher G (+) Orangey yellow Staphylococcus warneri  

IK1 Urine Sample Collection Cabinet G (-) Light yellow Escherichia vulneris 

IK3 Urine Sample Collection Cabinet G (+) White Sphingomonas paucimobilis 

E1 Operating Room Endoscopy Device G (+) White Staphylococcus sciuri  

E5 Operating Room Endoscopy Device G (+) White, Matte Staphylococcus haemolyticus 

OK1 Audiometer Headset G (+) White, Matte Staphylococcus hominis 

RK5 X-Ray Cassette G (+) Transparent Escherichia vulneris  

EKG2 Electrocardiography Device G (+) White Staphylococcus haemolyticus 

OK4 Audiometer Headset G (+) Light yellow Kocuria kristinae 

O2 Operating Room Autoclave G (+) Yellow Micrococcus sp.  

Table 2 Antibiotic susceptibility profiles of bacterial isolates 

Isolate 

Code 

Antibiotics / Zone of Inhibition (mm) 

IMC20 TOB10 AZM30 S25 E30 CD30 CIP30 

RK1 >30a 17.25±1.23b 19.75±1.26a 20.50±1.29a 24.50±0.58a 10.75±1.26c 27.25±0.50a 

IK2  >30a 18.50±0.50b 27.25±1.26a 23.50±2.08a >30a 23.50±1.29a >30a 

LT1 >30a 14.75±1.26b 18.75±0.96a 20.25±0.50a 21.00±0.82a 12.00±0.82c >30a 

M2 >30a 18.75±1.26b 16.75±0.96b 20.50±1.00a 21.75±1.26a 22.00±0.82a >30a 

EF2 >30a 16.25±1.26b 20.50±1.29a 19.75±0.50a 24.50±1.29a 20.50±1.29a 22.75±2.63a 

KS5 >30a 17.25±0.50b 22.75±1.71a 20.00±3.56a 29.00±0.82a 25.50±1.29a >30a 

IK1 21.75±1.26a 19.00±0.82b 21.75±1.26a 24.00±0.82a 15.25±0.96b 19.75±0.26a >30a 

IK3 >30a 11.50±1.29c 18.50±0.58a 10.00±1.63c 20.50±0.29a 13.00±2.16c 21.50±0.58a 

E1 >30a 11.00±0.82c 00.00±0.00c 20.25±0.50a 22.75±0.50a 00.00±0.00c 29.25±1.26a 

E5 >30a 18.75±0.25b >30a 22.50±3.11a >30a >30a >30a 

OK1 >30a 19.75±1.26a 25.75±0.96a 22.00±1.41a >30a 28.75±0.96a >30a 

RK5 >30a 17.25±1.26b 20.75±1.26a 20.75±1.26a 23.50±1.00a 10.50±3.32c 21.75±0.96a 

EKG2 >30a 12.50±1.29c 21.00±2.16a 17.75±1.71b 20.25±0.50a 14.50±0.25b >30a 

OK4 >30a 23.75±0.50a >30a >30a 25.50±1.29a 27.75±1.71a >30a 

O2 >30a 10.50±1.29c 16.50±1.29b 20.00±0.82a 19.75±0.50b 20.75±0.36a 21.75±0.50a 
IMC20; imipenem-cilastatin (10-10 µg/disc), TOB10; tobramycin (10 µg/disc), AZM30; azithromycin (30 µg/disc), S25; 

streptomycin (25 µg/disc), E30; erythromycin (30 µg/disc), CD30; cefdinir (30 µg/disc), CIP30; ciprofloxacin, (30 µg/disc). 

Antibiotic susceptibility: a: Sensitive, b: Intermediate, c: Resistant. 
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4 Discussion  

Nosocomial infections pose a significant threat in developing 

countries, contributing substantially to morbidity and 

mortality rates (Orji et al. 2005). Environmental surfaces are 

estimated to be involved in 15-20% of these infections 

(Ekrami et al. 2011; Sserwadda et al. 2018). A study revealed 

that 65% of nurses' gowns carrying methicillin-resistant 

Staphylococcus aureus (MRSA) transmitted the bacteria 

during patient care activities (Orji et al. 2005; Boyce et al. 

1997). Treating infections caused by antibiotic-resistant 

bacteria is incredibly challenging, with an estimated 33,000 

deaths reported in Europe in 2015 due to resistant pathogens. 

The greatest impact on mortality is attributed to third-

generation cephalosporin-resistant Escherichia coli, 

methicillin-resistant S. aureus (MRSA), third-generation 

cephalosporin-resistant Klebsiella pneumoniae, and 

carbapenem-resistant Pseudomonas aeruginosa (Cassini et 

al. 2019). 

This study aimed to investigate the levels of antibiotic 

resistance among bacteria isolated from hospital 

environments. The findings revealed that 9% of the isolates 

developed resistance to the tested antibiotics, with 10% 

showing intermediate sensitivity and 81% being susceptible. 

While 9% resistance is concerning, it may exacerbate as 

resistance spreads to other bacteria over time. Hospital 

environments are regularly disinfected to mitigate the 

transmission risk of such pathogens. However, the 

development of bacterial resistance is exacerbated by 

mismanagement policies, such as the use of high-

concentration and low-efficacy antiseptics and disinfectants 

in hospitals (Mendonça et al. 2000; Kihla et al. 2014; Kireçci 

et al. 2018; Sserwadda et al. 2018).  

 

Despite routine cleaning efforts throughout the day, this study 

identified several bacterial species in the hospital 

environment, including Micrococcus sp., Staphylococcus 

hominis, Staphylococcus sciuri, Staphylococcus 

haemolyticus, Staphylococcus warneri, Escherichia vulneris, 

Sphingomonas paucimobilis, and Kocuria kristinae. These 

findings indicate that standard disinfection procedures may 

not be sufficient to eliminate all potentially harmful bacteria. 

Moreover, other studies have reported the isolation of various 

bacterial species from hospital environments. For example, in 

a study evaluating 288 Deep Tracheal Aspirate (DTA) 

samples, bacterial growth was detected in 140 samples, with 

Acinetobacter spp. accounting for 45%, Pseudomonas 

aeruginosa for 21.4%, Klebsiella pneumoniae for 16.4%, 

Enterobacter spp. for 6.4%, Staphylococcus aureus for 5%, 

Escherichia coli for 2.8%, and other species for 3%. 

Additionally, high rates of carbapenem resistance were 

observed, with rates of 87.3% for Acinetobacter spp., 65.2% 

for K. pneumoniae strains, and 40% for P. aeruginosa strains 

(Mizrakci 2022). 

Considering these findings, the selection of appropriate 

disinfectants is crucial for preventing hospital infections 

(Fagon et al. 1989). Disinfectants with high efficacy and 

diverse mechanisms of action are required. Although many 

new disinfectants have been introduced in recent years, the 

lack of appropriate disinfection policies in hospitals may lead 

to their misuse, compromising the provision of quality and 

safe healthcare services. Therefore, it is essential to 

understand the properties of disinfectants, including their 

usage areas and potential toxic effects (Coates and 

Hutchinson, 1994). Ideally, selected disinfectants should be 

broad-spectrum, fragrant or odorless, non-irritating to the 

skin, unaffected by organic substances, possess cleaning 

Table 3 Susceptibility profiles of bacterial isolates against antimicrobials 

 

Code 

Antimicrobial Agents / Zone of Inhibition (mm) 

(T) (TO)  (ZnPt) (MMPP) 

1% 10% 1% 5% 10% 0.1% 1-10% 1% 10% 

RK1 13.75±0.50 >30 - 25.50±1.29 >30 20.00±1.29 >30 - - 

IK2 09.00±1.29 >30 11.75±1.26 >30 >30 17.25±1.26 >30 - 08.50±1.00 

LT1 - 10.50±0.50 - - 10.25±1.25 15.25±1.26 >30 - - 

M2 16.25±0.50 >30 11.25±0.82 11.50±0.50 >30 20.25±0.50 >30 - 09.50±0.50 

EF2 10.75±1.26 >30 - 19.50±1.00 >30 23.50±1.00 >30 - 13.25±1.29 

KS5 12.50±1.25 >30 10.25±2.63 21.75±2.00 >30 20.00±0.80 >30 - 18.25±1.00 

IK1 09.50±1.00 >30 10.50±1.25 11.00±1.26 >30 >30 >30 - - 

IK3 - 10.50±2.50 - - 09.75±1.26 17.00±0.50 >30 - - 

E1 - 10.50±1.26 - - 10.25±2.65 16.25±1.26 >30 - - 

E5 17.00±1.29 >30  08.25±1.63 >30 >30 18.00±0.50 >30 - 09.00±0.50 

KS4 10.75±0.82 >30 >30 >30 >30 >30 >30 - 17.25±0.82 

OK1 >30 20.75±1.26 18.75±1.00 25.00±1.29 >30 24.75±1.29 >30 - 10.00±1.00 

RK5 12.50±1.26 >30 - 12.00±0.82 >30 16.50±0.82 >30 - 10.75±0.50 

EKG2 >30 >30 07.25±1.00 30.25±1.26 >30 17.00±1.29 >30 - - 

S3 22.00±2.00 >30 12.75±0.50 27.75±1.29 >30 21.50±1.29 >30 - - 

OK4 >30 >30 - 18.00±0.50 >30 16.00±1.26 >30 - - 

O2 >30 >30 20.25±2.50 29.00±1.00 >30 21.25±0.50 >30 - - 

(T); Thymol, (TO); Thyme Oil, (ZnPt); Zinc Pyrithione, (MMPP); Magnesium monoperoxyphthalate. (-); no inhibition activity. 
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properties, and maintain their activity when applied with 

detergent (Fraise, 2004; Suljagic, 2008). Commonly used 

disinfectants in hospitals include alcohol, aldehydes, halogen-

based disinfectants, peroxides and peracids, phenol 

compounds, and quaternary ammonium compounds 

(Sehulster and Chin, 2003). 

Eryılmaz et al. conducted a study isolating nosocomial 

infection factors, including thirty different strains of S. aureus 

(sixteen of which were methicillin-resistant (MRSA) and 

fourteen methicillin-susceptible (MSSA)), and twentyone 

different Enterococcus spp. (thirteen isolates of E. faecalis, 

seven isolates of Enterococcus faecium, and one untypeable 

isolate of Enterococcus spp.). All these isolates demonstrated 

sensitivity to 2% glutaraldehyde, 4% chlorhexidine 

gluconate, 7.5% povidone-iodine, 10% povidoneiodine, and 

70% 2-propanol at varying contact times. However, it was 

noted that most of these isolates exhibited resistance to 3% 

hydrogen peroxide. Consequently, the study concluded that 

2% glutaraldehyde, 4% chlorhexidine gluconate, 7.5% 

povidone iodine, 10% povidone-iodine, and 70% 2-propanol 

could be safely used for disinfection in İbn-i Sina Hospital 

against S. aureus and Enterococcus spp. strains. Nevertheless, 

it was suggested that hydrogen peroxide should not be 

preferred due to the presence of 3% resistance among isolates 

(Satar and Springthorpe 2008). 

In this study, the inhibitory effects of four different 

antimicrobial agents thymol (T), thyme oil (TO), zinc 

pyrithione (ZnPt), and magnesium monoperoxyphthalate 

(MMPP) which are regarded as alternative disinfectants, were 

evaluated against bacteria isolated from a hospital setting. 

The results revealed that bacterial isolates exhibited varying 

degrees of sensitivity to these substances, with susceptibility 

ratios listed as ZnPt>T>TO>MMPP. ZnPt demonstrated 

particularly strong inhibitory activity against the tested 

isolates. 

Thymol (T), utilized in this study, is a white crystalline solid 

natural monoterpene phenol renowned for its antimicrobial, 

anti-inflammatory, antitumor, and fungicidal effects 

(Eryılmaz 2011; Zhu 2016). It serves as the primary 

component of thyme (Thymus vulgaris) essential oil, a staple 

ingredient in the food industry and cosmetics due to its 

antioxidant and preservative properties (Milovanovic 2013). 

Thymol is present in various species such as T. vulgaris, 

Ocimum gratissimum, Thymus ciliates, and others, each 

containing thymol and offering diverse biological benefits, 

including antioxidant, antibacterial, antifungal, and 

antiparasitic activities (Salehi et al. 2018). Thymol functions 

as an antiseptic and disinfectant by enhancing the 

permeability of bacterial and fungal cytoplasmic membranes, 

thereby exerting bactericidal and fungicidal effects (Nagoor 

et al. 2017). In this study, thymol demonstrated potent 

bactericidal properties. 

Thyme oil (TO), another substance employed in this research, 

possesses numerous pharmacological properties, including 

antioxidant, antimicrobial, antitumor, antidiabetic, and 

antihypertensive effects (Benkaci-Ali et al, 2007; Najafloo et 

al, 2020). Most of these attributes are attributed to compounds 

like thymoquinone, carvone, p-cimene, and notably thymol 

and carvacrol (Ali and Blunden, 2003; Ündeğer et al. 2009). 

Thyme oil's incorporation into products helps retard oxidation 

processes and extend product shelf life due to its 

antimicrobial activity. In the study, thyme oil exhibited robust 

antibacterial activity against bacterial isolates, albeit slightly 

less potent than thymol for some bacteria. This variance may 

be attributed to the diverse molecules present in thyme oil. 

Additionally, thyme oil displayed higher antimicrobial 

efficacy than thymol against certain bacteria, such as IK2 and 

KS4 strains, possibly due to the synergistic effects of other 

compounds present in thyme oil. 

Zinc pyrithione (ZnPT), identified as another candidate for 

use as an alternative disinfectant in this study, is an organic 

metal compound renowned for its broad-spectrum 

antimicrobial properties, effectively inhibiting the growth of 

bacteria, fungi, algae, and molds. Its antimicrobial efficacy 

has been harnessed across various industries, with decades of 

use as a fungicide, particularly in anti-dandruff shampoos 

(Windler et al. 2013). This study determined ZnPT to possess 

the strongest antibacterial activity among the tested 

molecules, suggesting its potential as a potent disinfectant 

additive. 

Magnesium monoperoxyphthalate (MMPP) is a water-

soluble peroxy acid employed as an oxidant in organic 

synthesis. Its primary applications include the conversion of 

ketones to esters, epoxidation of alkenes, and oxidation of 

sulfides to sulfoxides and sulfones, among others (Carvalho 

et al. 2009). MMPP also serves as an active ingredient in 

certain surface disinfectants, showcasing a broad-spectrum 

biocidal action, including the inactivation of endospores 

(Baldry 1984). Its compatibility with a wide range of surfaces 

enables its use on sensitive materials such as plastic and 

rubber equipment in hospitals. Furthermore, MMPP has been 

explored as a potential antibacterial agent for mouthwashes 

and toothpastes (Scully et al. 1999). However, in this study, 

MMPP exhibited the lowest inhibitory activity compared to 

other antimicrobials tested. 

5 Conclusion  

Despite regular disinfection efforts in hospitals, this study 

underscores the persistent presence of bacteria in the hospital 

environment. Moreover, these bacteria have demonstrated the 

capacity to develop resistance against both antibiotics and 

traditional disinfectants. Given this challenge, there is a 

pressing need for novel antimicrobial agents to effectively 

combat these resilient pathogens. 

The findings of this study highlight the remarkable sensitivity 

of bacterial isolates to low concentrations of Zinc pyrithione 

(ZnPt). This suggests the potential efficacy of ZnPt (at 0.1% 

concentration) as an additive in disinfectants aimed at 

combating nosocomial infections. Implementing ZnPt-based 

disinfectants could represent a promising strategy in 

enhancing the effectiveness of hospital sanitation protocols 

and reducing the risk of healthcare-associated infections. 
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