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Abstract 

The present investigation aimed to degrade the sanitary napkins by microorganisms and its enzymatic activity. 

The invitro microbial degradation were performed under the controlled condition and soil degradation under the 

controlled environmental condition. The higher grade of degradation efficiency found on the organisms like 

Bacillus, Pseudomonas, Aspergillus and Fusarium. Lyophilized organisms were used to degrade the used 

napkinson dumpyards to prevent the environmental pollution impacts. 
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Introduction 

Menstruation is a natural process but it is still a taboo in Indian society as it is considered unclean and dirty. 

Menstruation wastes are waste generated by a female reproductive organ. The menstrual cycle has three phases, 

that is follicular phase Ovulation phase and luteal phase. 

Nearly 70% of women living in urban India use sanitary Napkins compared to 48% women living in rural India. 

Roughly 12.3billion disposable sanitary pads are generated in every year. The disposal of such plastic pads have 

become a huge concern. 

According to menstrual health alliance of India, one sanitary pad could take 500 to 800 years to decompose the 

plastic used is non-biodegradable and lead to hazards. Sanitary napkins are used by 36% of the menstruating 

females, most of the Napkins are 90% plastic, each of Napkin has equivalent to four plastic bags. 

Appropriate disposal of used menstrual material is still lacking in worldwide. Most countries developed same 

techniques to manage their fecal and urinary wastes but the lack of menstrual management practices in world, 

most of the women dispose of their sanitary napkins into domestic solid wastes or garbage bins. Toilet facilities 

in India lack bins for the disposal of sanitary pads and hand washing facilities for handle menstrual hygiene. In 

urban areas, many modern disposable menstrual products were used, they were disposed by flushing in toilets 

and throwing in dustbins. 

In rural areas, pit latrines made and once full they were covered with soil and new pit dugged but due to space 

limitations this was not practiced in urban areas (J.N. Bhagwan et al.,2008) [9]. There was a report that women 

and girls wrap their used menstrual napkins and packed in polythene bags before disposing in pit latrines which 

prevents them from decomposition. 

Nowadays, women/girls use commercial sanitary pads which are made up of super absorptive materials like 

polyacrylate. These pads are when flushed in the toilets they get saturated with liquid and swell up, thus results 

in sewage backflow, a cause serious health hazard. The adhesive wings and the perforated plastic layers in the 

commercial sanitary napkins are not easily degradable by the microbies of soil.  

Sewage system blockages are the global problem. It is due to flushing of menstrual products in toilets. Nowadays 

most of women/girls prefer deodorised sanitary napkins, which made of chemicals like bleaching that is organo 

chlorines when buried on the soil. Blockage of sewage system is a global problem and major contributing factor 

is flushing of menstrual products in toilets. Deodorised sanitary products used by women/girls contain chemicals 

used in bleaching such as organo chlorines which when buried in the soil and it disturb the soil micro flora and 

decomposition takes time. The drainage system were clogged by the used sanitary napkins which has to be 

unblocked (or) cleaned by conservancy workers manually by their hands without proper protection. It leads the 

workers to expose with harmful chemical and pathogen. 

People living alongside river banks throw menstrual waste into water bodies which contaminate them. These 

materials soaked with blood were breeding places for germs and pathogenic microbes (D. Shoemaker, 2008) [49].  

Sanitary products soaked with blood of an soil may contaminate with the Hepatitis and HIV infected women/girl, 

which retain soil and live up to six months in soil. Incineration is the best technique to dispose the menstrual 

waste but burning of pads releases harmful gasses that affects health and environment. Burning of inorganic 

material releases chemicals like dioxins which are toxic and carcinogenic to the nature. 
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Domestic wastes has Feminine sanitary napkins which are usually considered as residual waste, those are not 

recyclable and, therefore, goes to dumpsites and landfills. The sanitary pads are made up of chemicals like 

polyacrylate (absorbent polymer gel), polyethylene, polypropylene, propylene glycol. Polymers materials have 

wide influence due to their high stability, mechanical and thermal properties. They have distinctive chemical 

composition, physical properties and their applications. Synthetic polymers have great hydrophobic level and 

heavy molecular weight. Polymeric materials have high potential source of carbon and energy for heterotrophic 

microorganisms including bacteria and fungi in several ways.  

Biodegradation of a polymeric materials brought by the natural action microorganisms such as bacteria and fungi 

via enzymatic action into metabolic products of microorganisms (eg, H2O,CO2, CH4 biomass etc. The ultimate 

result is the loss of structural integrity and as a result of decrease in molecular weight. Microorganisms which are 

involved in the degradation or deterioration process by biofilms formation.  

The main objective of this review was to summarize the concern and possible methods of menstrual waste 

management in low-income countries. The aim of the study understanding the menstrual practices, product 

design, demands, and disposal strategies. It includes a summary of both the existing need for menstrual hygiene 

and its management. In addition it has an analysis of the current knowledge in the fields of public health, water 

and sanitation, and solid waste management.  

 

Material and Methodology  

Collection of Soil  

Soil collected from different environment for the degradation under the invitro condition. 

 

Degradation of Sanitary Pads 

The sanitary pads were sieved into small pieces. The pads were weighted and measured then inoculated into the 

sand container. After specific time period, shredded pads were removed from soil and completely rinsed with 

distilled water, dried and again weighted and measured. Biodegradation of sample measured by weight loss of 

sample. 

 

Isolation of Micro Organisms From Soil  

1gm of soil sample taken and mixed with 10ml of saline then serially diluted. Then they were placed on the 

spread plate technique with Nutrient agar, Nutrient broth and Sabouraud’s dextrose agar(SDA). The nutrient agar 

plates were incubated at 37 c for 24 hours and SDA plates were incubated at room temperature for 3-4 days. 

 

Identification of bacterial isolates 

Sterile peptone water was inoculated with the colonies isolated from the nutrient agar and incubated for 24 hours 

at 37 . Then prelimary test were made to determine the characterization of those isolates, Gram staining 

motility and biochemical test were done.  

 

Identification of Fungal Isolates 

Sterile saline used for wet mount technique and LPCB for the identification of fungal isolates. 

 

Screening of Bacteria For Degradation  

Mineral salt media [MSM] was used to screen the degradation of sanitary pads with little modifications. The 

media has all the nutrients except carbon source, necessary for the bacterial growth. The bacterial isolates were 

screened for the ability to use polypropylene as the carbon source for growth which is present on the sanitary 

pad. 0.54g of polypropylene polymer granules [sterilized] were kept at different locations into sterilized MSM 

prior to solidification. The polymer granules become stacked to agar after solidification. Then the medium 

seeded with each of the isolated bacterial isolates and incubated for 4 to 8 days at 37 . Controls sets were 

maintained without polymer and the media was observed in regular intervals for growth.  

 

Microbial Formulation 

Bacteria isolated and identified as polypropylene component of sanitary pad degradation microbes were 

formulated for biodegrading potential. The isolates were grown on freshly prepared brain heart infusion agar to 

obtain pure cultures at 33  for 24 hours. The pure cultures were inoculated into brain heart infusion agar and 

grown to a stationary phase in rotating shaker at 29  at 150rpm. Individual suspension were pooled in equal 

proportion to setup inoculums for the biodegradability experiment.  

 

In Vitro Degradation of Sanitary Pads 

The trypticase soy broth prepared for the bacterial isolates and potato dextrose broth for the fungal isolates. The 

bacterial isolates was inoculated into the liquid medium individualy, fungal isolates inoculated into potato 

dextrose broth, both were shredded pads. Then the conical flask was incubated in rotary shaker. At regular 

intervals, shredded pads were isolated aseptically washed and dried then weighted to test the degradation rate. 
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The rate of degradation can be measured by weight at every three days intervals. The rate of degradation for 

month noted as average and results were recorded. 

 

weight measured for every 3 days / no. of days 

 

Based on the rate of degradation, the active bacterial and the fungal degraders were lyophilized and implemented 

into soil for enhancement of degradation process. 

 

Degradation of Residual Napkins By Dry Weight 

The sanitary napkins used for the studies were recovered from respective culture media, washed with 2% SDS 

and rinsed with autoclaved distilled water. The strips were then dried overnight at 60o C before weighing for the 

determining the loss in weight of the sanitary napkins using the following formula. 

 

 
 

Spectroscopic Analysis by FTIR 

The changes in chemical structure of the Polypropylene present in the napkin which include alterations in their 

bonds of chemical and other changes in their bonds of chemical and other changes in different functional groups 

were analyzed using FTIR spectroscopy. The polypropylene napkins subjected to degradation by microbes was 

analyzed with different sampling intervals. 

 

Result and Discussion  

A sanitary pad could take 500-800 years to decompose as the plastic used in non biodegradable and can lead to 

health and environmental hazards. You roll it, chuck it, sparing a little through on what will happen to sanitary 

pads menstruation in India, out of which approximately 121 million use disposable sanitary napkin. According to 

WHO report nearly 70% of women living in urban India use sanitary pads compared to 48% women rural India. 

Over 12.3 billion disposable sanitary pads are generated every year. The disposal of such plastic pads have 

become a huge concern. 

The main objective of the review was to summarize the concern and possible methods of menstrual waste 

management in low – income countries. The review article was aimed at understanding the menstrual practice, 

product design, demands and disposal strategies. It includes a summary of both the existing need for menstrual 

hygeine and management, and an analysis of the current knowledge in the fields of the pubilc health, water and 

sanitation and solid waste management.  

The bacterial isolates confrimed with preliminary tests like staining and biochemical tests & were inoculated into 

the trypticase soy broth with shredded pads of 1gm for each isolates and shake flask incubation method. The 

fungal isolates confirmed with LPCB and colony morphological characterization were inoculated in sabourad’s 

dextrose broth with 1gm of shredded pads, incubated at room temperature. Weight loss determination was made 

in regular interval. The degradation rate were obtained by measuring the pad 

 

Table 1: In vitro Degradation of Sanitary Napkins By Bacteria and Fungi 
 

Week Bacillus Pseudomonas Staphylococcus Klebsiella Clostridium Aspergillus Fusarium Penicillium Rhizopus 

Initial weight 

of Napkins 

(g) 

1.51 1.51 1.51 1.51 1.51 1.51 1.51 1.51 1.51 

1 0.90 0.65 0.70 0.79 0.81 0.83 0.56 0.76 0.70 

2 0.65 0.58 0.52 0.58 0.71 0.76 0.53 0.65 0.60 

3 0.59 0.51 0.59 0.63 0.79 0.69 0.45 0.55 0.54 

4 0.46 0.44 0.48 0.52 0.60 0.45 0.40 0.35 0.58 

 

Based on the study, found that Bacillus & Pseudomonas shows efficiently degradation of sanitary napkin. 

Among the fungal isolates Aspergillus and Fusarium shows efficient degradation of sanitary napkin. The result 

has confirmed that the Bacillus and Pseudomonas are the commonest soil borne isolate have the highest efficient 

in biodegradation than other organisms. Bacillus shows 30-35% of weight loss of pads and Pseudomonas show 

45% of weight loss. 

 

Table 2: Mass Reduction Efficiency of Bacterial and Fungal Isolates 
 

Reduction 

efficiency 

Bacteria Fungi 

Control Bacillus Pseudomonas Control Aspergillus Fusarium 

Initial mass 0.64 0.64 0.64 0.54 0.54 0.54 

Final mass 0.64 0.38 0.48 0.54 0.47 0.48 

Percentage 0 12 11 0 12 11 
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The results of fungal isolates has confirmed that Fusarium and Aspergillus are the commonest fungi present on 

rotten soil waste have the great efficient biodegradation than from the other fungal isolates. It shows 35 to 45% 

of weight loss in napkins. 

The samples undergo biotic degradation for starting from 5th day to 30th days. The weight loss of the samples 

slightly increase during that period which contributed to 31%, 39% and 46%. The samples that contained 

polyprophylene acted as a carbon sources where microbes can growth by absorbing the carbon sources due to it 

saprotrophic characteristics. Molecule structure of polyprophylene are types of plastic that have similar 

molecules with lignin. The degradation using green polyprophylene as a sample where the weight loss result for 

biotic degradation using Microbes after undergoes 30 days degradations. It proved that Microbes could degrade 

the samples that mostly made up from PP without using any prior physical treatment such as exposure to the 

sunlight. However, the fungi growth phase on sanitary pads takes a longer time and slower degradation rate as 

resulted a lower weight loss. It is due to the adhesive tape on the surface of the sanitary pads, and those types of 

material uneasy to degrade. 

 

FTIR Analysis 

 

Table 3 
 

S. No Incubation Period Band Position Control / Test Sample Function Group Involved 

1 1 WEEK 459-458.1 C-I 

2 2 WEEK 1703.92-1705.34 C=O,C=C,C=N 

3 3 WEEK 1378.18-1373.36 CH cellulose lignin and = - CH3 

4 4 WEEK 1450.52-1449.55 CH3 

 

In soil degradation under environment condition, the degradation rate was found higher in soil collected near 

dump yard contaminate with sewage. This is due to most of microorganism present in the sewage environment 

were able to degrade the source present there. All the organisms were involved in the process of natural 

biodegradation of sanitary napkins. 

 

Conclusion 

Environment pollution is one of the major problem of our nation. Due to usage of non-degradable waste dumped 

in soil, the microorganisms in soil by their metabolic activities they try to degrade those non-degradable 

material, they utilize the energy source from those material for their metabolism, but this is impossible for the 

pollution occurs.  

The non-degradable waste like pads made many health complication. In this study the biodegradation of sanitary 

pads with help of soil borne microorganisms. The bacterial and fungal isolates were found to more effective in 

degradation. From the result obtained through this work this the bacterial and fungal isolates were lyophilized 

and applied to the soil for the enhancement and speed up of the natural biodegradation process and their 

efficiency in soil. 
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