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Abstract: Based on all available information, there has been a great expansion of organic food production and
sale, both globally and in Serbia. It is estimated that this expansion results from buyers’ belief that organic
food is tastier and/or healthier, more nutritious, that it contains less pesticides, preservatives, additives, thaat
it does not contain any genetically modified components, etc. However, which of these beliefs are facts, and
which are misconceptions? In the absence of studies dealing with the issue of organic food in Serbia, we rely
on the results of studies conducted in the world, primarily in countries where the production and sale of or-
ganic food has a decades-long tradition. Most studies covered by this review refer to the presence of pesticides
in organic food and they all unequivocally established that organic food contains significantly lower amounts
of pesticides than conventionally produced food. In terms of other aspects of health safety, it was found that
organic food has significantly lower values or absence of antibiotics, growth hormones and factors, genetically
modified components as well as artificial preservatives and additives. Some of the research that was conducted
to confirm the claim that organic food is more nutritious than conventionally produced food, established that
some foods have more vitamins, minerals and antioxidants. However, numerous studies did not confirm these
conclusions, but rather found that there is no significant difference between the content of the mentioned in-
gredients in organic and conventional food. Which of the above is true will be confirmed by some future, fully
objective studies.
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INTRODUCTION

The term "organic food" first appeared in 1940, in the book "Look to the Land" written by Walter James and
referred to the "farm that exists as an organism", an ecologically balanced, holistic system that stands in contrast to
the "chemical farm" which cannot survive without human influence (Paull, 2006). The term "organic" as used in the
biomedical sciences refers to molecules containing carbon and has nothing to do with organic food. An adequate,
generally accepted term related to food obtained in the usual production processes is not "inorganic food" (because
the food is not inorganic in the bio-medical sense), but "conventional food".

Organic food is produced in accordance with standards prescribed by relevant, authorised bodies or organi-
zations. The USA (the National Organic Program), Australia (the Australian Organic Standards and the NASAA Or-
ganic Standard), the EU (the EU-Eco-regulation), Japan (the JAS Standards), India (National Program for Organic
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Production) etc. have the longest tradition in the standardization of organic production and distribution, as well as
the most developed system of certification. According to most standards for production and trade, organic food is
produced with minimal use of artificial chemical substances, under clearly defined environmental conditions, and
strictly specified storage and transport conditions. In addition, more and more countries are accepting the norm that
nanotechnology should not be used in the production of organic food (Paull & Lyons, 2008). As a result of applying
these standards, organic food does not contain (or contains very small amounts of) pesticides, artificial preserva-
tives, additives, heavy metals, antibiotics, hormones, genetically modified organisms and other potentially harmful
substances.

According to information from the market, the production and sale of organic food is on the rise, both glob-
ally and in Serbia. In April 2009, organic food accounted for 1-2% of total food sales in the world, while in 2021 its
sales reached 5.7% (Danner et al., 2022). The total sales of organic food in the world in 2002 amounted to around
EUR 23 billion, and in 2016 it exceeded EUR 106 billion. Today, organic production is practiced in 190 countries,
on a total of 75 million hectares cultivated by about 3.3 million farmers (Willer et al., 2022).

The UK Soil Association, the biggest organization for organic standards in Great Britain, underlines that
the rise in the production and sale of organic food is a consequence of buyers’ increased concern regarding the use
of pesticides and other artificial substances, but also the raised awareness of how and in which conditions the food
is produced, as well as for how long and in which conditions it was transported to buyers. In this regard, there is a
prejudice that organic food is tastier and/or healthier, more nutritious, that it was produced in more environmentally
friendly conditions, that it did not travel long from the place of production, that it does not contain artificial addi-
tives, preservatives, pesticides, genetically modified components, etc...

What of all this is fact and what is misconception?

Organic food and pesticides

First of all, not only natural substances are used in the production of organic food, but it is also allowed to
use some artificially obtained chemical substances. Moreover, sometimes it is wrong to insist on natural agents.
For example, some producers use natural fertilizers in the supplementation process that contain E. coli, which can
cause health problems and can only be destroyed by prolonged exposure to high temperatures. There are plant-
based pesticides, natural substances that protect plants from pest attacks. However, even those pesticides (Bacillus
thuringiensis, pyrethrum, rotenone and similar substances) can be dangerous to human health, so in the USA they
are completely prohibited in the production of organic food (Uddin & Bari, 2019).

On the other hand, synthetic pesticides are substances that without any doubt cause health problems in hu-
mans, either in workers on the farms where the pesticides are applied, or as substances whose residues we ingest in
small quantities with food and water, or as substances that remain in the soil , contaminating food and water. Hun-
dreds of studies have shown that exposure to pesticides can cause numerous health ailments and problems, such as
abdominal pain, dizziness, migraine headaches, nausea and vomiting, as well as skin and eye problems (Ali et al.,
2021; Ecobichon, 1991; Rani et al., 2021; Yura et al., 2021). However, pesticides can also cause more severe health
problems, such as respiratory problems (Hughes, 2022; McCauley et al., 2006), cancer (Alavanja et al., 2004; De
Graafetal., 2022; Matich et al., 2021; Panis et al., 2022; Sandoval-Insausti et al., 2021; Van Maele-Fabry & Willems,
2003), depression (Kamel et al., 2003; Wu et al., n.d.), neurological problems (Arab & Mostafalou, 2021; Keifer &
Firestone, 2007; Richardson et al., 2019), miscarriage and congenital anomalies (Engel et al., 2000; Fucic et al., 2021;
Liet al., 2022; Schwartz et al., 1986) etc.

A US Department of Agriculture 2020 study which conducted testing of fresh and processed fruits and veg-
etables from organic and conventional production for the presence of about 400 different pesticides, showed that
30% of the samples had no detectable pesticides, while only 0.49% contained pesticides in an amount higher than
prescribed. Out of a total of 9600 samples, 706 of them were from organic production. In the organic sample, around
30% of food did not contain detectable pesticides, and none of the samples contained pesticides in an amount higher
than prescribed. For example, out of 19 examined kinds and products of fruits and vegetables, potato contained the
highest values of pesticides, but organic potato contained virtually no pesticides (USDA, 2020). In addition to this
one, many other studies confirm that there are no pesticides or their products in 25-30% of organic food (Crinnion,
2010; Schleiffer & Speiser, 2022).

Conventionally produced apples, unlike organically produced ones, are treated up to 16 times during the
season with about 35 pesticides (Reganold, 2006). However, it must be underlined that conventional food, which
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contains many times greater amounts of pesticides, still does not contain toxic amounts, which is taken into account
during regular and extraordinary physical, chemical and health controls.

Additives and genetically modified organisms in organic food

Organic food must not contain additives such as saturated fats, artificial sweeteners and colouring, many
of which are connected to the risk from developing asthma (Woessner et al., 1999), migraine headaches (Kelman,
2007), growth and development disorder and children hyperactivity (Kraemer et al., 2022). Organic food does not
contain genetically modified organisms, nor are they used in the production process.

Nutritional value of organic food

One of the largest review studies was published in 1998, comparing the nutritional characteristics of organic
and conventional foods. A comparative review of data from 34 previously published studies found that organic
foods contain higher amounts of vitamin C, as well as most minerals (Worthington, 1998). In another well-known
review study by the same authors (Worthington study), which analyzed data collected from as many as 41 studies,
nutrient values of fruits, vegetables and grains were compared. This study showed significantly higher values of
vitamin C (27%), iron (21.1%), magnesium (29.3%) and phosphorus (13.6%), compared to conventionally produced
food. In addition, this study concluded that organic vegetables (spinach, carrots, potatoes, cabbage, lettuce) contain
significantly higher amounts of vitamin C, compared to conventional vegetables. In addition, nitrate content was
15.1% lower (Worthington, 2001). Similar results were reported by Xiaofan et al. in a recently published large study
conducted in China: organic fruits and vegetables had significantly more vitamin C, anthocyanins, isoflavonoids,
carotenoids, phosphorus, iron, magnesium, zinc, copper and chromium, while foods of animal origin contained
significantly more polyunsaturated fatty acids. Organic products had significantly lower amounts of nitrates and
heavy metals, and no pesticides were registered (Yu et al., 2018). Very similar findings come from a study published
by Brandt et al. (Brandt et al., 2011). In addition to this, it is interesting to mention that a team of Swedish scientists
found that plants exposed to insect attacks produce polyphenols, which are among the strongest antioxidants, as a
defensive measure. If they are protected from insects by pesticides, they have no need to create these beneficial sub-
stances. Untreated organic food thus has a double quality: lower levels of pesticides and higher levels of polyphenol
antioxidants (Olsson et al., 2006). Organic vegetable soups have up to six times higher salicylate values, which are
extremely important in the prevention and treatment of cardiovascular diseases, arteriosclerosis and colon cancer
(Baxter et al., 2001).

However, not all studies confirm higher nutritional value of organic food and its beneficial effect on human
health. One review of the literature concluded that "there is no strong evidence that consumption of organic foods
contributes to health through its nutritional properties”" (Dangour et al., 2009). Also, many other studies found no
evidence that organic food is more nutritious, but they did establish that such food is safer to eat because it contains
lower amounts of harmful substances (Ditlevsen et al., 2019; Forman et al., 2012; Williams, 2002). Interestingly,
organic food can contain more natural biotoxins, such as solanine in potatoes (which is supposed to protect the plant
from insects and other pests in the absence of pesticides and insecticides), which can be potentially dangerous to
humans (Friedman et al., 2017).

We believe that it is almost impossible to observe in isolation the impact of the nutritional composition of
organic food on a person, because health is affected by other factors, such as lifestyle (alcohol use, exposure to ciga-
rette smoke, amount of food and its caloric value, amount of physical activity, etc.), environmental factors (air, water
quality), genetic factors, etc. Therefore, this very important question should be analyzed in a strictly controlled
study in which the influence of the mentioned factors would be minimized.

Why does organic food cost more?

Organic dairy products, wheat, grains, meat and other products cost more primarily because they are not
produced in large quantities. These are small productions, on small farms and plots, so production costs are higher
per unit of food produced. Organic producers strictly adhere to regulations that require that in food production they
do not use antibiotics, hormones, pesticides, preservatives and additives to increase, preserve and maintain prod-
ucts, so part of the product perishes during the production, storage or transportation process. In the case of dairy
products, eggs and meat, the price is also affected by the prescribed number of animals per unit of land area. For
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these reasons, organic products in the US cost anywhere from a few to as much as 240% more than conventional
products (USDA, n.d.).

CONCLUSION

The production and sale of organic food is on the rise. There is every chance that, as in any other big busi-
ness, opinions are expressed regarding this matter that are either excessively favourable or extremely unfavourable,
depending on whether they are written by supporters or opponents. Contradictions reported by large scientific stud-
ies dealing with exactly the same subject of investigation speak in favor of this. This is also the reason to conduct
authentic, objective research as soon as possible in Serbia, which should confirm to us that organic food has posi-
tive nutritional and health characteristics. In the diversity of information available to us, we tend to believe that the
magic of organic food exists, after all.
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