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Summary

The aim of this paper was to review scientific studies concerning the nutritional value and healthy 
properties of sweet corn kernels. Sweet corn (Zea mays ssp. saccharata) is a popular vegetable in 
America and many European countries. It is also increasingly recognized in Poland. The practical 
benefits of sugar corn result, among others, from the nutritional value of caryopses and their taste. The 
review of the literature of the research subject presented in this paper allows us to state that sugar corn 
caryopses are a source of carbohydrates (simple sugars, starch), protein, vitamins, mineral ingredients, 
phenolic acids, carotenoids and dietary fiber. The results of chemical analyses prove that sugar corn 
kernels do not contain gluten; therefore, this plant plays a particularly important role in the nutrition 
of people with coeliac disease, and corn flour is a valuable product in the food industry. An increasing 
number of research evidence shows that the regular consumption of wholemeal corn reduces the risk 
of developing many chronic diseases, such as cardiovascular diseases, eye diseases, obesity, type 2 
diabetes, and digestive diseases. The analysis of the literature of the research subject allows us to 
conclude that sugar corn should be a permanent element of everyday diet, particularly because it can 
be consumed both in a fresh and processed form all year round.
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Streszczenie

Celem pracy był przegląd opracowań naukowych na temat wartości odżywczej oraz właściwości 
prozdrowotnych ziarna kukurydzy cukrowej. Kukurydza cukrowa (Zea mays ssp. saccharata) jest 
popularnym warzywem w Ameryce, a także w wielu krajach europejskich. Również w Polsce warzywo 
to cieszy się coraz większym uznaniem. Zalety użytkowe kukurydzy cukrowej wynikają między innymi 
z wartości odżywczej ziarniaków oraz ich walorów smakowych. Przegląd literatury przedmiotu 
badań przedstawiony w niniejszej pracy pozwala stwierdzić, że ziarniaki kukurydzy cukrowej są 
źródłem węglowodanów (cukry proste, skrobia), białka, witamin, składników mineralnych, kwasów 
fenolowych, karotenoidów oraz błonnika pokarmowego. Z analiz chemicznych wynika, że ziarno 
kukurydzy cukrowej nie zawiera glutenu, dlatego roślina ta ma szczególne znaczenie w żywieniu osób 
chorych na celiakię, a mąka kukurydziana jest cennym surowcem w przemyśle spożywczym. Coraz 
więcej dowodów naukowych pokazuje, że regularne spożywanie kukurydzy pełnoziarnistej zmniejsza 
ryzyko rozwoju wielu chorób przewlekłych, takich, jak choroby sercowo-naczyniowe, choroby 
oczu, otyłość, cukrzyca typu II oraz choroby układu trawiennego. Na podstawie analizy literatury 
stwierdzono, że kukurydza cukrowa powinna być stałym elementem codziennej diety. Tym bardziej, 
że może być ona spożywana przez cały rok zarówno w postaci świeżej, jak również przetworzonej. 

Słowa kluczowe: kukurydza cukrowa, skład chemiczny, wartości odżywcze, właściwości 
prozdrowotne, odżywianie
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Introduction

Corn Zea mays L. (the name of the plant comes from two Greek words: zea – sustaining life, mays – life-giver) 
is a source of nutrients and phytochemicals; it is a plant of versatile use. It is also called the queen of cereals and 
Indian gold. Corn is one of the most important and the oldest plants cultivated around the world [1,2].

It was already known in prehistoric times. This plant is associated with civilizations of the ancient Maya 
and Aztecs, for whom it was not only a basic dietary item but also an object of beliefs and religious cult. On the 
basis of archaeological works, we can conclude that this plant has been cultivated for over 4,500 years. After 
the discovery of America by Christopher Columbus, the cultivation of corn started in Asia, Australia, Africa 
and Europe. In Poland, the first historical sources about the cultivation of this plant date back to the late 18th 
century [3,4].

Zea mays L. belongs to the botanical family of Graminaceae grasses; it is an annual and thermophilic plant. 
Corn is characterized by a large abundance of forms with very different botanical and practical characteristics. 
There are eight subspecies of corn, which vary mainly in the structure of caryopses. Those that are economically 
the most important include: flint corn (Zea mays ssp. indurata); dent corn (Zea mays ssp. indentata); popcorn 
(Zea mays ssp. everta); and sweet corn (Zea mays ssp. saccharata) that is cultivated as a vegetable plant. It 
is a hybrid grown specially in order to increase the sugar content; its caryopses contain an endosperm rich 
in amylodextrins, which are responsible for their sweet taste. It must be stressed that currently cultivated 
varieties of corn, including sweet corn, are hybrids derived most frequently from flint corn and dent corn [3].

Sweet corn is a fully domesticated plant (it does not occur in the wild state). The subspecies bearing the name 
Zea mays ssp. saccharata was separated in 1820. The first breeder and producer of seeds of hybrid varieties was 
Noyes Darling from the State of Connecticut in the USA. In subsequent years, as a result of progress in breeding 
work and the nutritional value and taste of its kernels, sweet corn became an important plant widely cultivated 
in many countries around the world, with the size of this production constantly increasing. In the USA, sweet 
corn is a “national vegetable”. Its annual consumption exceeds 11 kg per capita there. In Poland, it is around 
0.5 kg per person [5,6].

In Poland, however, the cultivation of this plant is increasingly popular mainly due to its taste and the 
introduction of new varieties adapted to domestic climate conditions [7]. These varieties differ in the length of 
the vegetation period (early, medium early and late varieties), the height and habit of plants, the color and shape 
of caryopses, yield and sugar content in a kernel. We distinguish normal sugary varieties (SU type) containing 
4-6% of sugars in the fresh kernel mass, sugary enhancement varieties (SE type) (6-8%), as well as super-sweet 
shrunken varieties (SH type) (8-12%). Varieties of sweet corn differ also in suitability for various directions of 
use (e.g., kernels are intended for direct consumption and for processing) [5,8-10].

Sweet corn kernels contain many important nutritional and healthy ingredients. The popularity of corn 
grows also due to the lack of gluten in caryopses and due to the content of zein – a protein present in the 
endosperm of caryopses that is used, among others, in pharmacy and in the production of nutraceuticals 
[1,11-13].

Research shows that the regular consumption of corn reduces the risk of developing many civilizational 
diseases, such as type 2 diabetes, obesity, cardiovascular diseases, and digestive diseases [11].

The benefits of sweet corn kernels resulting from their nutritional value and healthy properties are 
sufficient arguments for making this plant an important dietary component.
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Aim of the work

The aim of the paper was to present synthetically major issues concerning the nutritional value and healthy 
properties of sweet corn kernels on the basis of an analysis of the literature of the research subject.

Results of the literature review on the research subject

Chemical constitution and major nutritional value of sweet corn kernels

The chemical constitution and nutritional value of sweet corn kernels depends on many factors, including 
the genotype, weather conditions during the growth of plants, agrotechnical measures, the phase of ripeness of 
caryopses, processing and the type of food product [14-17].

The chemical constitution of whole potatoes contain valuable profiles of nutrients and phytochemicals in 
comparison to other full cereal grains; 100 g of sweet corn kernels provide around 111 kcal [11,15,18]. Varieties 
of sweet corn, particularly with color caryopses, have a higher anti-oxidation capacity in comparison to wheat 
or oat grains [19].

The nutritional value of caryopses results from their content of water (72.7%) and solids (27.3%). Solids 
contain carbohydrates (81%), proteins (13%), fats (3.5%) and other ingredients (2.5%) [20].

Caryopses of very sweet varieties contain many water-soluble sugars (glucose, fructose, saccharose) 
(6-12%). Also thanks to the starch (polysaccharide) content, kernels are good products for the production of 
flour and cornflakes. It must be stressed that the sugar content decreases and the starch content increases 
along with the degree of ripeness of caryopses. On the average, 100 g of fresh caryopses of sweet corn contains 
around: 23.4 g of carbohydrates (monosaccharides, starch, cellulose), 3.7 g of protein, 1.5 g of fat and 3.3 g of 
dietary fiber. Other valuable nutrients of sweet corn are macro- and microelements and vitamins (Table 1).

Table 1. The content of major nutrients in 100 g of fresh sweet corn caryopses [21,22]

Macroelements Microelements
Calcium 2 mg Zinc 0.46 mg

Magnesium 37 mg Copper 0.054 mg
Phosphorus 89 mg Iron 0.52 mg
Potassium 270 mg Manganese 0.163 mg

Sodium 15 mg Selenium 0.6 µg
Vitamins

Vitamin A 9 μg
Vitamin B1 0.155 mg
Vitamin B2 0.055 mg
Vitamin B3 1.77 mg
Vitamin B4 23 mg
Vitamin B5 0.717 mg
Vitamin B6 0.093 mg

Vitamin B9 (folacin, folic 42 μg
Vitamin C 6.8 mg
Vitamin E 0.07 mg
Vitamin K 0.3 μg
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Sweet corn caryopses contain potassium, phosphorus, magnesium and small quantities of sodium and 
calcium. Sweet corn is a source of vitamins, including vitamin A (9 μg), vitamins B, vitamin K (phylloquinone) 
(0.3 μg) and folic acid (vitamin B9) (42 μg) (Table 1) [21,22]. Important ingredients of sweet corn kernels 
are microelements, such as selenium (0.6 µg), which – along with vitamin E and beta carotene – reduces 
the metabolic activation of carcinogens and contributes to the detoxification of substances harmful to our 
body. Caryopses contain also microelements such as zinc (0.46 mg), copper (0.054 mg), iron (0.52 mg), and 
manganese (0.11 mg) (Table 1). Another ingredient of sweet corn kernels is oil (from 3.1 to 5.7%) – a rich source 
of unsaturated fatty acids and bioactive substances, such as phytosterols and carotenoids (zeaxanthin and 
lutein, approx. 644 μg/100 g) [22], which are responsible for the yellow color of caryopses. It is also important 
to note the presence of dietary fiber (including resistant starch), which plays a crucial role in ensuring the 
proper functioning of the digestive system [15,18,23-26].

Sweet corn is a vegetable for universal use in human nutrition. It contains no gluten and, therefore, plays 
a special role in the diet of people with coeliac disease (which is characterized by a permanent intolerance of 
gluten). The allergy to gluten makes it necessary to eliminate cereal products from the diet; for this reason, 
sweet corn kernels are often used for the production of gluten-free food, particularly for children.

Sweet corn is a food product with an average or high glycemic index (GI) (the average GI of sweet corn 
boiled in water is 59); some other foods, like cornflakes or pasta, have a much higher GI, which reduces the 
frequent consumption of these products by people with coeliac disease [25,27,28].

According to Capili et al. [29], the consumption of corn kernels is not recommended for people suffering 
from irritable bowel syndrome, either.

Ripeness, time of harvest and storage of sweet corn caryopses depending on the direction of use

Because the chemical constitution of sweet corn kernels is not stable and changes very quickly, the phase 
of ripeness, the time of harvest and the temperature of storage of sweet corn kernels are very important. 
Caryopses intended for direct consumption reach eating ripeness in the initial stage of milk-wax ripeness. At 
that time, they contain 70-80% of water. When harvested in this phase, they taste best, are juicy and soft and 
have a high sugar content (6-12%). When the harvest is delayed, caryopses are unfit for direct consumption, 
and their value largely deteriorates. They become hard and mealy, contain less sucrose, which is responsible 
for their sweet taste, and the content of starch increases. Their nutritional value is lower, and their sensory 
characteristics are not accepted by consumers [15,23].

After the harvest, sweet corn kernels must be immediately cooled down to a temperature of around 0°C as 
quickly as possible. Time is very important here because of many sensory processes occurring in caryopses at 
higher temperatures, such as the conversion of monosaccharides into starch, which leads to the deterioration 
of the sensory quality of kernels intended for direct consumption [14,30].

The period of storage of sweet corn intended for direct consumption is very limited; sweet corn can be 
stored for maximum 6-8 days at the temperature of 0°C, for 3-4 days at the temperature of 5°C and for 2 days at 
the temperature of 10°C. It must be stressed that kernels stored at the temperature of 24°C lose around 30% of 
sugar after 24 hours. For the extension of the nutritional value of caryopses intended for direct consumption, 
they are subjected to the blanching procedure and then frozen at the temperature of –40°C. Then the frozen 
corn is stored at a temperature of approx. –20°C [15,23,31].

Ears of sweet corn intended for cooking should be harvested at the full or final phase of milk ripeness. When 
subsequently frozen, they can be stored even for a few months. This measure is used in order to stop the activity 
of enzymes responsible for the conversion of monosaccharides into starch and a change in the color of kernels.
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Kernels to be used as a product in the processing industry should be harvested at the phase of late-milk 
ripeness. At this phase, it contains most nutrients. The dry mass content in kernels amounts to 24-28% at that 
moment. Sweet corn intended for direct consumption and for the processing industry must be harvested in the 
morning or in the evening (when temperatures are the lowest during the day) [23].

The use of corn caryopses for consumption purposes

For consumption purposes, sweet corn is used most frequently for direct consumption, for frozen and 
canned foods in the fruit and vegetable processing industry (e.g., corn kernels in brine, mixtures with other 
vegetables) and as a raw product in industry (flours, groats, bran, pasta) [6,23].

Depending on the region, culinary tradition and eating habits, corn can be consumed in a fresh form, and 
kernels can also be processed and eaten as snacks, tortilla, groats, cornflakes (produced from squeezed and 
cooked kernels), corn chips or corn wafers. A popular dish in Italy is polenta – corn flour cooked into a thick 
pulp and seasoned with garlic and herbs. Mămăligă – a similar Romanian dish – is corn flour cooked into a pulp, 
layered with goat cheese and baked; before serving, it is poured with sour cream. Corn gruels and corn flour 
pancakes are basic foods in African countries [6].

Ears of corn can also be cooked, grilled, blanched, preserved or frozen. Sweet corn kernels are used for 
making corn flour (obtained as a result of grinding corn kernels), corn starch (used as a dish thickener and 
an addition to pastries), corn syrup (glucose-fructose syrup obtained from corn starch, not recommend in 
excess quantities in the diet) and corn oil (present mainly in the germ of a caryopsis) [1,6,14,16,24]. It is worth 
mentioning that corn malt is used for the production of fermented beverages [32]. Sprouts of corn caryopses 
rich in nutrients are a valuable product in our diet [33].

Nutritional value of selected products obtained from sweet corn kernels

According to Prasanthi et al. [34], sweet corn kernels consumed in full, for example, in a fresh form or as 
popcorn are of higher nutritional value than corn flour, which does not contain germs of caryopses rich in 
nutrients and corn bran. In addition, corn flour contains small amounts of amino acids – lysine and tryptophan, 
which participate in the synthesis of vitamin PP (niacin). Thus, in countries where corn flour is the basis of the 
diet, soy flour containing many of those amino acids is added to this flour [6,34].

It is also worth stressing that corn bran – mainly the external, most valuable layer of the caryopsis, or 
a fruit-seed cover with a part of the endosperm and the germ – is a valuable product in our diet. Corn bran is 
a by-product of grinding corn kernels; it is of high nutritional value, abounds in minerals, vitamins, dietary 
fiber (resistant starch), etc., and does not contain anti-nutritional substances [34]. The presence of dietary fiber 
ensures the feeling of satiety. Adding corn bran to our diet can have a favorable impact on the functioning of 
the digestive tract, a decrease in weight gain and obesity. Corn bran can play a valuable part in the production 
of snacks [35].

Corn oil belongs to a group of oils of higher nutritional value due to the high content of unsaturated acids, 
particularly linoleic acid. Among refined vegetable oils, it contains one of the highest, naturally occurring level 
of phytosterols, which play a significant part in preventive measures against diseases of the cardiovascular 
system, and carotenoids, which are natural antioxidants [24].

Healthy properties of sweet corn kernels

Research proves that the regular consumption of wholemeal products reduces the risk of developing 
chronic diseases, including diseases of the cardiovascular system, type 2 diabetes, overweight and obesity, and 
digestive disorders. The entire sweet corn kernel provides a wide range of vitamins B, vitamin E, A, C and K, 
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minerals, microelements (Table 1), carbohydrates, dietary fiber (including resistant starch), protein and fats 
[1,11,36].

Vitamins B have many important functions in the human body; for example, they are responsible for the 
proper functioning of the nervous system. They are not produced and stored in the body and, therefore, must 
be delivered with food [37]. The use of vitamins B is necessary for the absorption of copper and calcium and 
the production of red blood cells and enzymes. Sweet corn is also a source of iron, which is essential for the 
formation of red blood cells [38].

Sweet corn caryopses contain beta carotene, which is the precursor of vitamin A (retinol). Beta carotene 
is transformed into vitamin A and ensures the proper maintenance of our skin and vision. Vitamin A also 
supports mucous membranes and the immune system [25]. Caryopses contain also vitamin E, which is called 
a “vitamin of youth” [10]. It is a fat-soluble antioxidant obtained only from the diet. It has been found that 
antioxidant properties of vitamin E play an important role in fighting many civilizational diseases, including 
atherosclerosis, ageing, cancers, cataract and arthritis [39]. Vitamin C prevents scurvy and contributes to the 
primary prevention of common and complex civilizational diseases, such as ischemic heart disease, stroke or 
cancers [40]. Research indicates that vitamin K plays a significant part in alleviating the ageing process and 
preventing age-related diseases. This results mainly from its antioxidant and anti-inflammatory properties. 
It can also improve the effectiveness of some treatment methods among adults (over the age of 50 years) [41].

The presence of vitamins A, C and K and beta carotene and selenium helps to improve the functioning of the 
thyroid gland and the immune system. Selenium also plays a very important role in anti-cancer prevention [9].

Caryopses of sweet corn are a source of phytochemicals, including carotenoids, phenolic compounds, 
phytosterols and dietary fiber, including resistant starch [11,42]. Phytochemicals (Greek: fitón – plant) are 
bioactive non-nutritive chemical compounds that are naturally present in plants (vegetables, fruits, wholemeal 
products). Because of their strong antioxidant effect, they have a favorable impact on the decrease of the risk 
of many chronic diseases, including some cancers, cardiovascular diseases, type 2 diabetes and obesity [27,43].

Carotenoid colorants responsible for the yellow color of corn caryopses are lutein and zeaxanthin (100 g 
of caryopses contain approx. 644 μg of lutein and zeaxanthin) [22]. They are the main pigments located in the 
macula of the human retina, which protect the macula against photo damage and improve visual acuity. Their 
supplementation in the diet helps to reduce the risk of age-related macular degeneration and cataract [44].

Corn oil is a rich source of unsaturated fatty acids and bioactive substances, such as phytosterols and 
carotenoids. Phytosterols are regarded as compounds reducing the level of cholesterol and, therefore, having 
a healthy effect [24]. The consumption of corn oil in the long term may reduce the blood concentration of 
cholesterol and prevent atherosclerosis [45]. According to Shah et al., [1] one spoonful of corn oil meets the 
daily demand for essential unsaturated fatty acids in a healthy child or an adult [1].

Dietary fiber present in corn caryopses accelerates intestinal motility, making it easier for gastric content 
to pass through the digestive tract, and reduces the absorption of cholesterol and the blood concentration of 
glucose. It is particularly important to note the presence of resistant starch, which is an insoluble ingredient of 
dietary fiber. Resistant starch consists of indigestible fermenting dietary fibers that are resistant to digestion 
in the small intestine but are fermented in the large intestine. Introducing resistant starch into the diet brings 
a number of health benefits, including smaller storage of the adipose tissue [1,46], thereby reducing the risk of 
atherosclerosis, diabetes and obesity [47].

Healthy properties of sweet corn kernels are still not fully explored; therefore, further research on this 
valuable plant is justified.
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Conclusions

Sweet corn kernels are an essential part of everyday diet for many people around the world and can be 
eaten in a fresh, frozen or processed form. It is a product with valuable taste, nutritional and healthy properties. 
Research proves that sweet corn kernels are also a rich source of non-nutritive substances – phytochemicals, 
including carotenoids, which have a very strong antioxidation effect. Foods rich in antioxidants play a significant 
part in preventive health care. Research proves the preventive effect of bioactive ingredients present in sweet 
corn caryopses with regard to many civilizational diseases of the 21st century. This means that knowledge in 
this respect must be constantly updated. The modification of everyday diet through an increased consumption 
of sweet corn kernels can help to reduce the risk of many chronic diseases.
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