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ABSTRACT:

Potato (Solanum tuberosum) is an annual herbaceous, self-pollinated species, belongs to
family solanaceae and the genus Solanum. Potato peels are a contributor to organic waste in
households, hotels, restaurants and food processing industries. Unless proper waste
management is performed, this potato peel waste can cause environmental pollution due to
decomposition. Potato peel has essential organic matter and nutritionally beneficial
compounds, which can be utilized in many ways. Apart from being able to serve as a natural
antioxidant for foods, phenolic compounds that are present in potato peel can be particularly
beneficial in the treatment of chronic diseases, and also in the prevention of cancer. The
potato and its peel contain important nutrients like fibre, potassium, vitamin C and vitamin
B-6 and almost no cholesterol which contribute towards good cardiovascular health. Varying
amounts of essential nutrients like; iron, potassium, riboflavin, folate, and other vitamins are
found primarily in the periderm of the potato skin in higher amounts when compared with
the flesh of the tuber. Potato peel waste, by various procedures such as extraction,
fermentation, and other processes, can be utilized to produce bio-fuels, dietary fibre,
biofertilizer, biogas and food additives. So, this review introduces the application of potato
peel utilization and the potential use of potato peel.

Keyword: Potato peel waste, potato peel, bio-fuels, dietary fibre, biofertilizer, Solanum

tuberosum.

1. INTRODUCTION

Potato (Solanum tuberosum), fourth most significant crop in
the world, after wheat, rice and maize [1]. Potato belongs to
family Solanaceae and genus Solanum, is among the oldest
crop plants cultivated for the food purpose. Thebotanical
name, Solanum tuberosum was coined by Linnaeus in his
book “Species Plantarum” [2]. The history of potato started
from Andes Mountains of South America about 8000 and
5000 BC near Lake Titicaca which is located at12,500 feet
above sea level in the border provinces between Bolivia and
Peru. Wild potatoes have been known to be a food in South
America from as early as 13,000 years ago. Many wild
potato species show resistance to insects and diseases as they
contain compounds like glycoalkaloids (solanine and
chaconine), but they impart bitter taste and are toxic to
humans at high enough levels, so choosing of non-bitter
potatoes for cultivation was first step in domestication. A
technique called freeze-drying as found in the Andes to
remove bitterness from potato tubers but gradually selection
and propagation of non-bitter tubers as made to eliminate
bitter tubers[3].

Western South Americaisthe primary centre of the origin of
the potato and its wild relatives. Where it grows wild in
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nature and presents the widest diversity of forms like tuber
shape, size, colour, taste etc. Probable ancestor of all
cultivated potatoes is Solanum stenotomum. From South
America potato tardily started its travel across the continent,
but it acquired great importance in 1530s when Spanish
conquistadors searched for gold in Peru. They brought
potato to Europe between the years of 1570 and 1593. The
potato was familiarized in India by the Europeans in early
17"century, which was previously introduced in Europe by
the Portuguese. In the 20"century, potato became one of the
most beloved and produced food sources in the world.
United States of America was the last major country who
adopted potato. Now potato is cultivated throughout the
world more than 100 countries including Europe, North
America and countries of the former Soviet Union, Asia,
Africaand Latin America[4].

The potato is a dicot plant belonging to family Solanaceae
and the genus Solanum. This is a largest genus of
angiosperms and comprises nearly 2,000 species. Genus
Solanum has been divided into two sub genuses namely
Pachystemonum and Leptostemonum as per the latest
classification. Pachystemonum has been further divided in to
five sections of which section Petota, contains most of the
tuber bearing species. Section Petota has been divided under
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two subsections, namely Estolonifera and Potatoe. All
cultivated species grouped under the series Tuberosa of
subsection/subgenrepotatoe [5]. About 72 % of the species
are diploid (2n=24) and nearly 12% tetraploid (2n=48). The
rest are triploid (2n=36), pentaploid (2n=60) and hexaploid
(2n=72). The widely cultivated potato belongs to tetraploid
species Solanum tuberosum L.

As per asurvey of the Food and Agriculture Organization of
the United Nations, over 370 million metric tons of potato
tuber were produced worldwide in 2019 only. This was a
significant increase over the 325 million ton production of
the year 2012. There is an increase in growth production of
potato per year so these are a huge wastage of the potato peel
per year. The problem of management of potato peel waste
cause considerable concern to the potato industries in
worldwide.[6]

As a consequence of the processing of potato productsin the
industries, a lot of potato by-products are generated. One of
them includes the potato peels which are a major organic
waste product of industries processing the potato as their
primary raw material. The peel of potato is considered a
major waste disposal issue for the commercial industry as it
contains a significant amount of the elements C, H, Oand N
(Table 1).

Table 1: Elemental content of potato peel shows that it contains (in %

insoluble lignin (20%), lipids (1%) and ash (6%) on dry
basis [9,10].The lipid fraction of potato peel includes long
chain fatty acids, alcohols, triglycerides and sterol esters.
Potato peel is rich in starch (52% dry weight), but the
content of fermentable reducing sugar is limited (0.6% dry
weight). For this purpose, fermentation of potato peel is not
practically possible, thus initial hydrolysis (enzymatic or
acidic) of carbohydratesis required to increase the content of
fermentable reducing sugar [11]. The array of nutritionally
and pharmacologically beneficial compounds, like cell wall
polysaccharides, dietary fibre, antioxidants, dietary fibre,
cellulose, hemicellusose, lignins, phenolic compounds,
vitamins and minerals; make potato peel a very useful waste
that can be utilized for various purposes (Table 3) [14].
Some of the important constituents of potato peel and their
chemical structures are shown in Figure 1.

Table 2: Phenolic acids present in potato peel waste[12].

S. no. Phenolic acids mg/100g
1 |Gdlicacid 58.6-63.0 mg/100 g
2 |Protocatechuic acid 216.0-256.0 mg/100 g
3 |Vanillicacid 43.0-48.0 mg/100 g
4  (Caffeic acid 278.0-296.0 mg/100 g
5  [Chlorogenic acid 753.0-821.3 mg/100 g
6  |p-hydroxybenzoic acid 82.0-87.0 mg/100 g
7  |p-coumaric acid 41.8-45.6 mg/100 g

Table 3: Chemical composition of raw potato peel, g per 100 g [13]

dry basis) [12].
Sl. no. Compound Range
Sl. no. Elements % dry basis 1 Water 83.3-85.1
1 Carbon 43.78 £ 0.15 2 Protein 1223
2 Hydrogen 5.96+0.12 3 Total lipids 0.1-0.4
3 Nitrogen 4.06 + 0.01 4 Total carbohydrate 8.7-12.4
4 Oxygen 46.21+0.28 5 Starch 7.8
6 Total dietary fibre 25
Up-grading of this by-product to value added products is ’ Ash 09-16
therefore of interest to the potato industry. The peeling is 8 Total phenalic content 102-2.92
9 Total flavonoids 0.51-0.96

accomplished by abrasive peeling, steam peeling or lye
peeling, depending on the types of products to be processed.
Abrasive peeling is used for chips, whereas steam peeling is
used for frozen and dehydrated products. The use of lye
peeling requires a neutralization step, after peeling. Potato
skin is composed of suberized phellem cells, the outer
component of the tuber periderm. The periderm tissue is
made up of two different cell types; viz., the phellogen (cork
cambium); which is a meristematic (single celled) layer; and
thephelloderm (a parenchyma-like layer). The phellogen
produces the phellem cells and phelloderm that is derived
from inward cell divisions of the phellogen. Another layer is
the periderm which is a tissue of secondary origin that
replaces the epidermisit gets damaged [7].

Potato peel contains various polyphenols and phenalic acids
which are responsible for its antioxidant activities (Table 2),
wheress fatty acids and lipids showed antibacterial activities
[8]. Potato peel aso contains, starch (25%), non-starch
polysaccharide (30%), protein (18%), acid-soluble and acid
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Fig 1: Someimportant structures present in potato and its peel
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Dietary fibre is a bulking mediator, enhancing intestinal
mobility and faecal hydration. In numerous studies, the
benefits of dietary fibres are well documented [15]. Dietary
fibre, a broad term, includes various carbohydrates,
hemicelluloses, cellulose, pectin, lignin, gum etc. having
chief pharmaceutical application as well. Camire, Zhao and
Violette [16] documented the insolubility of fibre extracted
from potato peel and its ability of binding bile acids during
the in-vitro study which contribute as one of the key
mechanisms in which specific source of dietary fibre
potentially reduces the plasma cholesterol. Lazarov and
Werman [17] reported the dietary fibres extracted from
potato peel showed a hypocholesterolemic effect when
experimented with rats, feeding them fibre of potato peels,
revealed the fact that rats ultimately showed 40% reduced
plasma cholesterol while 30% reduction in hepatic fat
cholesterol was detected when compared with controlled
rats. Additionaly, high levels of low-density lipoprotein
(LDL), cholesterol, a high concentration of triglyceride,
dyslipidemia, contributed to the aggregation of blood
platelets, increasing the risk for hypertension and
cardiovascular diseases (CVD) [18]. In addition, dietary
fibres contribute to the lowering of blood glucose level and
related health problems in both types of diabetic patients.
Dietary fibre enhances other sugars absorption by altering
the emptying time of the gastric system and encourages
insulin response as well so that they can be promoted as ant-
diabetic drug extracted from potato peel with reduced
preparation cost and efficient utilization. Camire, et al. [19]
reported the potential effect of potato peel as anti-
carcinogenic substance. Potato peel dietary fibres are
believed to impart certain protective roles against
carcinogenesis and  mutagenesis  through  various
mechanisms including the binding of mutagenic and
carcinogenic materials, increasing faecal bulk and water
absorption, reducing the intestines-transit time, and lowering
the faecal pH via fermentation process through intestinal
microflora. The potatoes peel waste has been proved to be an
environmentally friendly and economical choice to be
considered for use as adsorbents for pharmaceutical effluents
treatment [20]. There have been certain toxic compounds as
environmental pollutants originated from pharmaceutical
preparations that ultimately get penetration into drinking
water supplies, groundwater, and surface waters reasoned to
inadequate wastewater processing. In this context, activated
carbon has been reported to be the most likely adsorbent
material with higher adsorption ability for various pollutants
(metals and dyes etc.). In another instance, potato peel waste
was used for the production of carbon samples after
pyrolysisghydrothermal treatment. Afterwards, with dlight
modification with oxidation agents and activation with
KOH, the above-mentioned substances were used to remove
the pharmaceutical compounds (specifically pramipexole
and dorzolamide) from the effluents [21].There are varying
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amounts of nutritional composition of raw potato with skin
like potassium, iron, riboflavin, folate, and vitamins are
found primarily in the thick periderm of the potato skin. The
concentrations of some minerals were found to be greater in
the skin than in the flesh of the tuber (Table 4) [22].

Table4: Nutritional value of unpeeled raw potato

Sl. no. Raw potato with skin Nutritional value per 100 g
1 Energy 321 kJ (77 keal)
2 Carbohydrates 17479
3 Starch 15.44 9
4 Dietary fiber 229
5 Fat 01g
6 Protein 29
7 Thiamine (B1) 0.08 mg
8 Riboflavin (B2) 0.03mg
9 Niacin (B3) 1.05mg
10 Pantothenic acid (B5) 0.296 mg
11 Vitamin B6 0.295 mg
12 Folate (B9) 16 yg
13 Vitamin C 19.7 mg

Being a natural reserve of tremendous medicina and
industrial potential; this mini-review article is aimed to
compile the information regarding the same into one single,
concise document. This document will serve as a ready
reference for the researchers, academicians and students who
wish to study potato peel and its potential utilization for
various beneficial purposes.

2. UTILIZATION OF POTATO PEEL WASTE
2.1. Potato peelsfor skin care
Potato peel isavery good source of vitamin C and vitamin K
and it contain 24% of vitamin C in 100g of potato peel and
2% of vitamin K which prim the skin cells and make the skin
more glowing and shining and is very good for skin
problems. Potato peel can be used to get rid from dark
circles. It aso whitens the skin due to the presence of
various minerals and vitamins. It & so treats acne by applying
the potato peel juice at the affected area when the juice is
applied with a cotton ball over affected area and kept for 15 -
20 minutes and then wash with lukewarm water to remove
blackheads, whiteheads and reduce excessive oil [23].

2.2. Potato peel for biogas production

Food wastes for biogas production has a high potential. Fruit
and vegetable such as potato peel wastes produce biogas in
anaerobic condition and takes about 55 days to get
completely digested. These processes can be carried out in
biogas plants which also give bio-manure, thereby solving
problems of waste management and maintaining a clean
surrounding [24].With chemical pre-treatments, potato peel
produce biogas and methane by anaerobic fermentation by
the utilization of starch. The processisalow cost and smple
method that could be conducted in the same area where
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potato peel waste is collected. It has been reported that each
ton of starchy potato peel waste produces 250 cubic metres
of biogas. In another study, the potential of anaerobically
digested Potato peel and its residue of lactic acid
fermentation was investigated for methane production. The
analytical results revealed the production of 60-70%
methane. The digester using potato peel fermentation residue
as feedstock showed maximum cumulative methane
production of 273 L/kg with good performance, followed by
239 L/kg production by using potato peel waste in the same
conditions[25].

It is aso found that considerable amount of energy (2.8
kW/h) can be produced with significant reduction in Carbon
Oxygen Demand (COD) when cow manure is co-digested
with potato peel waste in a continuously stirred tank reactor
(CSTR) [26].

2.3. Bio-ail and biochar production from potato peel
waste

Both biochar and bio-oil can be prepared from the
fermentation of potato peel waste and its residue by using
auger pyrolyzer at the temperature of 450°C. The bio-oils
produced from potato peel waste and its fermentation residue
using the above method have been found to have higher
levels of suberin-derived organic matter and lipid
components; along with better absorption performance when
compared to other bio-oils produced by different methods
[27].

2.4. Biofuels and bio-hydrogen from potato peel

The demand for the development of tools to access
dternative energy sources has gained more attention due to
the reduction of oil reserves. Pyrolysis can be one of those
tools to access a liquid fuel under atmospheric pressure on a
large scale. The liquid fuelsi.e., bio-oils are considered more
environmentally friendly as compared to the petroleum
sources. Such bio-oils are mainly comprised of phenals,
adehydes, organic acids, ketones, esters, furans, alcohols,
akenes and numerous oxygenated complexes. Maloncy, et
a. [28] reported that the main idea for this type of
environmentally friendly fuel is the transformation of wastes
into more valuable energy sources. Thus, Potato peel waste
can be converted to the biofuels via pyrolysis. Liang and
McDonald [29] stated that the waste obtained after potato
peel fermentation possessed tremendous potentia to be used
asabiofuel.

Similarly, another biofuel i.e, bioethanol can aso be
retrieved by using Potato peel due to the presence of a high
amount of starch content. The fermentation of ethanol can
occur as a result of the saccharification process. i.e,
conversion of starch into fermentable sugars. As an
dternative to petroleum-derived fuels, bioethanol is
considered as an important energy source. As an energy
source hydrogen gas also gained the attention as its burning
generates a significant amount of energy per unit of weight.
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The combustion of hydrogen releases environmentally
friendly gases as compared to the petroleum sources which
emit greenhouse gasses in the environment. More recently,
the production of bio-hydrogen gas by the use of agricultural
waste and microbes has fetched more attention [30]. Despite
microbes, the combination of photo fermentation followed
by the sequential dark fermentation results in more
production of biohydrogen gas through the potato’s peel
waste as compared to any other fermentation process.

2.5. Potato peel for wound healing

The natural product enhances the wound healing in common
practice because of their antibacterial property. Wound
occurs when the normal structure of skin, is disrupted and in
order to ensure proper healing of such woundsit is necessary
to keep the wound tissue clear of infection and maintain a
moist environment. Wound dressings should possess the
ability to reduce dead tissue, absorb exudate and prevent
bacterial overgrowth. Potato peel is one of the natural wound
healer herba plants that have ability to provide high tensile
strength to the wounded skin. Potato peel isalso used in burn
healing the outer surface in contact with the burn can be
used to cover the burn and boiled potato peel have been used
to cover the fresh burns wound. An ointment containing2.5%
of potato peel extracts induced cutaneous wound healing
through enhancement of cell migration. Sterile potato peel
dressings are proven to be a better alternative to gauze alone
dressings during the healing phase; and since it enjoys the
benefit of being cheap, easy to apply, readily available; it has
the potential of being an alternative for wound dressing in
developing nations. Potato peel dressings fulfils al the
requirements of an ideal dressing of being non-allergic, non-
adherent, non-antigenic; with an antimicrobial activity [31].
2.6. Potato peel asanimal feed

The potato peel from industries is the disposal problem for
the industries which have a tremendous potential to reduce
feed and disposal cost along with reduction in environment
pollution. Potato peel wastes due to its high nutritional value
can serve as a livestock feed in developing nations, where
there is an ever-increasing demand for livestock feed
products. Fruits and vegetable which generate a huge
number of wastes are an excellent source of nutrients for
livestock. It is estimated that around 35% of the weight of
potato are found in the peel which can be used as an
aternative cattle feed due to its natural source of energy and
fiber. Therefore, the potential of potato peel being used as
aternative food source for animalsis very high[32].

3. CONCLUSION
Potato (Solanum tuberosum) is an annual herbaceous, self-
pollinated species, belongs to family Solanaceae and the
genus Solanum. Potato peels are considered as waste in
many households and in the industries. There is an increase
in growth production and consumption of potato per year
and therefore the annual increase in potato peel waste is also
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observed. The problem of management of potato peels’
waste cause considerable concern to the potato industries in
worldwide. However, the peels contain an aray of
nutritionally beneficial compounds, and therefore it can be
utilized in many ways. For an economic boost of developing
countries, proper utilization of agriculture wastes is a must to
elevate the economic position and decrease poverty. In this
regard, potato peel waste can be utilized for numerous
beneficial activities such as bio-hydrogen; biogas and bio-
fertilizer which serve as a base for developing linkages
among industry and sharing new ideas, technologies and
future trails for sustainable economic growth.
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