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Abstract 

This research project investigates the conversion of potato peels waste into a valuable resource, primarily 

focusing on starch production as a market-competitive alternative to corn-starch. The study explores the 

feasibility of utilising potato peels, often discarded as agricultural waste, to extract starch in quantities and 

qualities that rival traditional corn-starch. The findings indicate that the derived potato-peel-starch not only 

meets industry standards but presents an eco-friendly solution to waste management. 

 

In addition to starch production, the research extends its innovation to the creation of bioplastics from potato-

peel waste, offering a sustainable alternative to petroleum-based plastics.  

 

Additionally, this research showcases the versatile applications of the obtained starch. It has been successfully 

utilised in the creation of microbial culture media, expanding its utility beyond traditional industrial uses. 

Furthermore, through composting the residual potato-peels, a natural fertilizer has been produced, 

contributing to sustainable agricultural practices. 

 

The multi-purpose utilisation of potato peels for starch, bioplastic, microbial culture media, and natural fertilizer 

production represents a holistic approach to waste valorisation. In particular, the potential impact of 

incorporating potato-peel derived starch and bioplastics into various industries is significant, with implications 

for fostering a circular economy and reducing reliance on conventional resources. This research aligns with 

global initiatives for sustainable living, offering not only environmentally friendly alternatives but also multiple 

avenues for repurposing agricultural waste. As we address the challenges of waste management and 

environmental conservation, the outcomes of this study advocate for a comprehensive and sustainable 

transformation of agricultural by products into valuable resources, paving the way for a more resilient and eco-

conscious future.  

 

However, this paper primarily reports only the results relevant to potato-peel-starch and bio-plastic. The full 

description of all results obtained in this project are reported in the master thesis by Reguig and Temar, 2023. 

 

Key words: Waste valorisation, Agricultural waste, Potato peels starch, Corn-starch, Bioplastics, Market-

competitive alternative, Eco-friendly solutions, Environmental conservation. 
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Introduction 

Plastic is a synthetic material made up of macromolecules  which are made from petroleum, the petroleum 

is refined, distilled, which makes it possible to obtain molecules called polymers, the word plastic is of Greek 

origin “plastikos” which means “malleable, which can be shaped” (Kara. 2012;Laurent. 2013). The first plastic is 

of biomass origin, celluloid was developed by the HYETT brothers in1870 during a competition asking to find a 

material to replace ivory in the manufacture of billiard balls (Dorbane, Benslimane. 2014). Currently the world 

production is 311 million tons in 2014, of which china ranked the first producer in the world by 26 % of the 

world production (Pnue, 2014). 

 

Algeria and according to the national investment development agency, plastic consumption is one million 

tons per year, of which 2/3 of the primary materials are imported (ANDI, 2013). And according to the national 

statistics office, the plastics manufacturing sector experienced an increase of 1.5 % during the year 2012 

compared to previous years (OMS, 2012).According to the direction of commerce of the city of Saida, the 

number of plastic recycling units is seven (7) units. The quantity of plastic to be recovered for the year 2015 is 

estimated at only 102 tonnes at the level of the technical landfill centre in level of the city of Saida, 10km capital 

of the city it considered as a minimal quantity (Epgcet, 2015). Despite the wide use of plastics in our daily lives, 

they are exposed to widespread criticism due to their harmful impact either on the environment or on human 

health (Dorbaneet al. 2012; Laurant2013). 

 

Plastic waste causes $13 billion in financial damage to marine ecosystems (PNUE, 2014), recent studies of 

Bisphenol A and pH Talates, chemicals in plastics, show they can cause diseases like cancer (Laurant 2013, Pnue 

2014). 

 

According to the direction of health of the city of Saida, the number of cancer patients for period from 2011 

to 2015, is 1041 patients and according to the same source that very large percentage resulting from chemical 

products and especially by the use of badly recycled plastic products (DSP .2015). 

 

Considering the environmental impacts, and the health impact; the large amount of residual material from 

packaging made from ordinary plastic; in face of this critical situation, certain. Measures are taken into 

consideration such as the ban the use of single –use plastic bags, for example France ban the use of single-use 

bags from January 1, 2016 (energy transition law article n°75 of August 18.2015). In addition the encouragement 

of manufacture and use of plastic from renewable resources or bio-plastics (Kara S. 2012). 
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Materials and Methods 
 

The main product that has been produced by this project is a cheaper potato peels’ based starch product 

that has been given the commercial-name “PeelGold” for a Biological Sciences Startup project within the 

framework of the Algeria’s Ministerial Decree 1275.  This is proposed as a food product alternative to the corn-

starch product available in the market known as “Maizena” imported from the main corn-growing countries 

including the United States, China, Brazil and India.  

 

The project undertakes this bioconversion production using the available household potatoes (Solanum 

tuberosum L.) waste, mainly potato peels, thrown in waste landfills (dumps or disposal areas). Thus, this project 

makes a significant contribution in bio-waste recycling and waste management and in environment protection. 

 

Additionally, this project worked on the creation of important commercial and environment-friendly 

products such as bioplastic, organic fertiliser (compost), bacterial culture/growth media. 

 

Collection of the potato peels: 

This project reflects the interest in sustainability and highlights the valorising potential of food waste which 

shouldn’t be seen as just useless waste but rather a resource of raw material that can be transformed into a 

variety of commercially important products, Figure 1.  

 

 

Figure 1. Small part of the Doui-Thabet landfill, Saida, a variety mixture of 

different types of waste including food waste. 
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A quantify of 5 kg of potato peels was used in our the project. To collect potato peelings we needed to 

collect potato peels from homes, order them from restaurants and procuring from municipal waste landfills, 

Figure 2. 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Sample of collected potato peels at the Doui-Thabet landfill, Saida 

 

Extraction of the Starch material: 

The method employed in the extraction is outlined below is modified version of a widely recognized starch 

extraction protocol (Mueez S. A. et al., 2023). 

Material: 

To extract starch from potato peels, we need the following materials: 

1. Potato peels and/or potatoes leftovers 

2. Water 

3. Blender 

4. Large pot 

5. Fine mesh strainer 

6. Bowl 

7. Spoon. 

 

It’s important to ensure that all equipment and materials used in the extraction process are clean and free 

from contaminants to obtain high-quality starch. The final product is sterilised using autoclave. 
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Method: 

There are several methods for extracting starch from potato peels. The following simple method is used: 

1. Collect and wash the potato peels to remove any dirt impurities, Figure 3. 

2. Cut and shred the raw material into small pieces, roughly the same size, Figure 4. 

3. Pieces of the peels are placed in a large pot and add enough water to cover theme completely. 

4. The mixture is mashed thoroughly with the blender until they are completely smooth  and free  of 

lumps. Figure 5. 

5. Line the fine mesh strainer over another bowl and pour the mixture into the strainer,Figure 6. 

6. Use a spoon to press down the mixture to help extract the starch. 

7. The potato starch liquid will filter through the strainer and collect in the bowl underneath. 

8. Let the potato starch settle for few hours, or until it forms a thick layer at the bottom of bowl, Figure 7. 

9. Carefully pour off the clear liquid on top of the starch layer, being careful not to disturb it. 

10. Once the liquid has been poured off, use a spoon to scrape the starch from the bottom of the bowl 

and transfer it to a clean, dry container, Figure 8.  

11. Wash the resulted active-ingredient in airtight container in a cool, dry place until ready to use. 

 

 

Figure 3. Potato peels after collection and washing 

 

. 
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Figure 4. Shredding the quantity of the potato peels 

Figure 5. Potato peels mashing using a hand-held electric blender 
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Figure 7. Sample of extracted and spoon collected starch after straining  

 

Figure 6. Straining the mashed potato peels for starch extraction in bowl. 
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Figure 8. Strained starch left to settle to the bottom of bowls. 

 

Starch Drying and Weighing 

Starch drying conditions: 

The obtained starch, still wet at this stage, was dried using the laboratory drying tool ETUVE (Figure 9) set 

to the temperature of 30°C and fan, monitoring air circulation, set to 20% for 15 minutes, as shown below.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 9. ETUVE drying machine 
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The process underwent two stages until drying state was achieved, Figure 10. 

 

Stage 1: 

Time  15 min 

Temp 30°C    semi-dried = 155 g starch 

Fan 20%    

 

Stage 2: 

Time  15 min 

Temp 30°C    dried = 75 g starch  

Fan 20% 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10. Dried and bottle collected starch 
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Bioplastic production: 

In this project, a certain percentage of the starch produced in the process described above is converted to 

bioplastic. Below descriptions and details are provided for materials and methodology adopted from a widely 

recognized protocol for making bioplastic from starch (Navasingh R.J.H., et al. 2023). 

Material: 

1. Potato starch: one quantity of starch. 

2. Water: four quantity of water. 

3. 15 mils of acetic acid for each 50g of starch quantity. 

4. 15 mils of glycerol for each 50g of starch quantity, as per need. 

5. Few drop of colours (if desired). 

6. Heating equipment: A stove or heating plate will be required to heat and mix the starch, acetic acid, 

and water. 

7. Mixing utensils: Utensils such as spoon or spatulas will be needed to mix the ingredients thoroughly. 

Method: 

To produce bio-plastic from potato starch, the following steps have been followed:  

1. Mix well the quantity of starch with the quantity of water and let it rest for few minutes around 5 min. 

2. Add the acetic acid and the glycerol (when needed) and mix well. 

3. Add some colour (optional) and mix, Figure 11. 

4. Heat up the mixture with continuous mixing, Figure 12. 

5. Cook it well until a malleable mass is obtained, Figure 13. 

6. Leave to cool (to touch)for few minutes. 

7. Store and/or mould the mass of bio-plastic to desired shape, Figure 14. 
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 Figure 12. Heat application to the mixture 

Figure 11: Mixing the ingredients including the colour, red colour is used in this case. 
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. 

 

 

 

 

 

 

 

 

 

 

Figure 13. Malleable masses of bio-plastic coloured in 

red and green.    

 

 

 

 

 

 

 

 

. 

 

 

 

 

 

Figure 14. Example of moulding a mass of bio-plastic into a 

beaker shape, see also Results & Discussion section 

chapter.  
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The work in this project involved creating hard and flexible types of bio-plastic on the following procedural 

bases:   

 Production of hard (not flexible) bioplastic: Use of 25 g of starch +10 mils of acetic acid 9% +100 mils 

of water +colour; red mass in Figure 13. 

 Production of flexible bioplastic: Use 25 g of starch +10 mils of acetic acid +10 mils of glycerol +100 

mils of water + colour; green mass in Figure 13. See Results & Discussion section for more about the 

types of bioplastic produced in the project. 

 

Results & Discussion 

Results of the starch production 

The final obtained quantities, summarised in Table 01 below, are the results of potato-peels-starch extraction 

from three experiments carried out in this project, Chapter 2. Each process represents the grinding of 1 kg of 

potato peels and the average obtained amount of totally dried potato starch extracted from 1 kg of potato peel 

is 80g.These results fall within the average value reported in literature of 14 ± 2% (Alrefai R. et. al., 2020) and of 

13.5 – 15 % (Khanal S. et al., 2023). However, the quantity of starch can be extracted from potato peels may vary 

depending on the type of potatoes the peels come from. 

 

Table 01: Summary of the three experiments and obtained results 

Experiments  using 

1kg of potato peels 

Obtained Starch  Semi-

dried/ grams 

Obtained Starch 

Dried/grams 

 

1 

 

155 

 

73 

 

2 

 

182 

 

88 

 

3 

 

164 

 

79 

 

Mean values 

 

167 

 

80 
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This average quantity of starch extracted from potato peels is obviously competitive to the imported corn-

starch currently heavily consumed by our society which burdens the central bank large amounts of foreign 

currency. The potato-peels starch thus constitutes a primary product result of this project, Figure 15, and can 

potential be packaged and sold to the local market as a competitive product. 

 

 

 

 

 

 

 

 

 

 

Figure 15. Example of starch extracted from potato-peels.  

 

Potato peels sources and availability:  

Large quantity and uninterrupted supply of potato peel raw material are abundantly available since potatoes 

are a staple crop with well-established supply chains, contributing to the reliability of sourcing potato peels. 

Potatoes constitute an important part of daily life consumption habit of most societies not only in Algeria but 

worldwide. The availability is present all year around independently of season movements and main sources 

can be listed below, next page: 

 

Household bio-waste: 

Households generate a significant amount of potato peels through everyday cooking practices. 

Restaurant and Food Service Industry: 

Large-Scale potatoes consumption restaurants and food service establishments, especially those specializing 

in potato-based dishes, generate substantial quantities of potato peels on a daily basis. 
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Potato Processing Industry:  

Potato processing industry such chips producing companies generate vast quantities of potato peels. 

Potatoes farms:  

In addition to the potatoes themselves being the source of the potato peels waste as shown above, another 

source of large quantities potato waste that can be used in this project are the low quality and bad potatoes. 

 

It is noted here that all these sources of the raw material mostly end up in the municipal landfills. 

 

Although the exact total quantities of such types of waste in the landfill are not available, as estimation can 

be made based on statistics for the years 2018/2019 worked out by the Algerian National Waste Agency- Agent 

Nationale des Déchets (AND ونو  .(AND, 2018/2019) -الوكالة الوطنية للنفايات (

 

This government official documents states that the average quantity if waste of a verity of different types is 

13.1 million tonnes for the year 2018. The amount of biological type of waste is ~ 53.6%, Figure 16, being the 

largest type of waste thrown in the landfills. This means that biological waste amounts to around ~ 7.02 million 

tonnes. 

 

Figure 16. The average composition of household and similar waste in the 4 seasons, Algeria 

(AND, 2018/2019). 
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Though the statistics are limited, it is still possible to have a rough estimation based on the potato peels 

amounts and availability discussed above, it would be expected that potato peels would reach annual average 

quantities of the order of, at least, some few hundred thousand tonnes which still reflect a potential for large-

scale starch production business. 

To put this in perspective, perhaps its worth to notice that globally, it is estimated that around 8 million 

tonnes of potato peels waste alone could be generated in 2030 (Ebrahimian F. et al., 2022). 

It is, thus, safe to conclude that the obtained average quantity value of 80g/kg potato starch is very 

significant as it means that potato peels waste would generate an average of 80 kg/tonne of starch and for 

1ktonne. This means that the potential amounts of generated starch would reach the order of thousands of 

tonnes yearly. 

Such high potato based starch production expectations show significant market competition to the corn 

based starch thereby the project reflects a significant contribution to national economy in generating work 

opportunities, income and foreign currency savings. 

Results of the production of bio-plastic 

Small amounts of starch extracted from the potato peels as described in the methodology above have 

successfully been used to obtain bioplastic material types as described below: 

 

Hard bio-plastic:  

This type of bio-plastic has been produced without the use of glycerol and concentrations of 6% and 9% 

acetic acid. Two mould types of bio-plastic have been created; a thick block and sheets. As the sheets dried 

showed cracks, see Figure 17. The used acetic acid concentrations showed no important impact though more 

investigation using other grades of acetic acid may show effects on the final characteristics of the bio-plastic.  
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Figure 17. Hard bioplastic coloured red;  A 1cm thick block,  B  crackable sheet and  

C beaker shaped mould. 

 

Shredded hard bio-plastic:  

For practical commercial reasons, the hard bio-plastic is shredded to small pieces or pallets, Figure 18. This 

pallets product form is commonly used for moulding into a variety of mould patterns by heat application to 

manufacture, for example, of hard type of kitchenware such as cups, plates and spoons. 

 

 

 

 

 

 

 

 

 

Figure 18. Shreds or pallets of hard bioplastic that can be used in moulding 

process for the creation of hard type kitchenware like spoons and plates. 

A 
B 

C 
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Flexible bio-plastic: 

This type of bio-plastic has been produced with the use of glycerol and concentrations of 6% and 9% acetic 

acid. Two mould types of flexible bio-plastic have been obtained a shaped blob and sheet style and both of 

which remained flexible after drying: 

A. Thick mouldable flexible, Figure 19, here also, the used acetic acid concentrations showed no important 

impact. More investigation using other grades of acetic acid may show effects on the final 

characteristics of the bio-plastic.  

 

 

 

 

 

 

 

 

4 

 

Figure 19. Flexible bioplastic coloured green; in thick 

and flower shaped blob using a press mould. 

B. Films of flexible bioplastic, as quite a number of commercial applications such as food packaging and 

storing flexible bioplastic can be used, Figure 20, B and C.  

 

 

 

 

 

 

 

Figure 20. Transparent flexible bioplastic film can target packaging, storing food 

industry and may be used as alternative to plastic bags.   

C B 

A 
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Conclusion 
 

The research project focused on recycling potato peels waste to produce starch has demonstrated significant 

potential for creating a sustainable and market-competitive alternative to corn-starch. The quantity and quality 

of the starch obtained from potato peels not only meet but exceed the standards set by traditional corn-starch. 

This breakthrough not only addresses the issue of waste management by utilizing potato peels but also offers 

an environmentally friendly alternative to a widely used agricultural product. 

 

The positive impact of this project on environment and reduction of global warming can be seen if we 

consider the global 2030 projected generation of the quantity of 8 million tonnes of potato peels waste, as 

reported above, with greenhouse gas emissions of 5 million tons of CO2 equivalent associated with its disposal 

(Ebrahimian F. et al., 2022). 

 

Furthermore, the project's innovation extends beyond starch production, as the development of bioplastics 

from the same potato peel starch, produced in the project, presents a viable alternative to petroleum-based 

plastics. This dual-pronged approach not only tackles the challenges associated with waste reduction but also 

contributes to mitigating the environmental impact of plastic pollution. 

 

Although more analysis and further studies are still need to refine the quality of the starch and define the 

degradability time of the bioplastic produced in the project, the successful integration of these findings into 

various industries could mark a crucial step towards a more sustainable and circular economy. The adoption of 

potato peel-derived starch and bio-plastics has the potential to reduce dependency on conventional resources, 

decrease environmental degradation, and foster a more eco-friendly approach to industrial processes. 

 

In the broader context, this research not only adds value to a commonly discarded agricultural by product 

but also aligns with global efforts to develop innovative solutions for sustainable living. As we navigate the 

complexities of modern waste management and environmental conservation, the findings from this study offer 

a promising avenue for creating a more sustainable and competitive market, with the added benefit of reducing 

our reliance on non-renewable resources. 
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