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ABSTRACT

The target of this search is to identify the environmental conditions of the traditional and organic
farms to protect natural ecosystems to minimize environmental pollution and save sustainable
productivity. Farms under study were organic and conventional. Samples were collected from organic
and conventional farms located in Cairo - Alexandria Desert Road and Cairo - Fayoum Desert Road.A
total of 21 samples of fruits (Red grapes, yellow grapes, Pear, Orange); vegetables (Garlic, Onion,
Cabbage, Alfalfa, Pea, Bean, Tomato,and Cucumber); Medical and aromatic plants (Mint, Lemon grass,
Chamomile,Chrysanthemum, Fennel); Cereal (Wheat, Maize, Sorghum) and Oil crop (Sesame) were
collected randomly from different farms during year 2017.Desirable substances (sugar, vit ¢, phenol and
flavonoid) were determined. Undesirable substances [Gibbrillic acid (Gib), - naphthalene acetic acid (a-
NAA); naphthalene acetamide (NAD);6-benzylaminopurine(6-BA); 2,4- Dichlorophenoxyacetic acid
(2,4-D) and Ethephon (Eth)] residue compared with Maximum Residue Limits (MRLs) were determined.
Data indicated that organically grown crops (fruits, vegetables and medical aromatic plant) had a higher
nutritional value (sugar, vit ¢, phenol and flavonoid) compared to non-organically grown crops. The
results observed that the content of protein in organic crops was lower than inorganic crops. Data showed
that conventional crops had higher values of synthetic growth regulators than organic crops. It was found
that 58.6% of the traditional and 5.3% of organic sample exceeded the MRL values, while 25.16% of the
traditional and 21.6% of the organic samples had measurable residues at the MRL value, whereas 8.2%

of the traditional and 73.0% of the organic sample have measurable residue below the MRL value.
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INTRODUCTION

Traditional agriculture is distinguished by using a
great rate of chemical fertilizers, synthetic pesticides, and
PGRs, etc., resulting in heavy reliance on non-renewable
resources, reduced biodiversity, polluted water resources,
chemical residues in food, soil degradation, and health
risks to farm workers handling pesticides, all of which
bring into question the sustainability of the Traditional
farming system (Zhu et al., 2000; Reganold et al., 2001).

Organic agriculture emerged with the aim of
solving a series of environmental, safety, and health
problems faced by the modern conventional agriculture.
Organic food is grown and processed without using any
synthetic fertilizers or pesticides (insecticides, herbicides,
and/or fungicides), plant growth regulators, such as
hormones, livestock antibiotics and GM organisms, and
human sewage sludge (John 2011).

Nutritional value of food is largely a function of its
vitamin and mineral contents. In this respect, organically
grown plants are higher in element contents than
conventional grown plants. Advantage of organic food for
consumers is that free of contaminates health harming
substances as synthetic growth regulators, pesticides,
fungicides and herbicides...etc. There are clear results of
increase nitrate and decrease vitamin C contents for
conventional vegetables (Woese et al., 1997). Various
studies mentioned that healthy fatty acids (10-60 %),
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omega-3 fatty acids, vitamin C (5-90%) and secondary
metabolites (10-50%) were more in organic products
(Butler et al., 2008). in contrast , less residues of harmful
pollutants are present in organic products (Huber and van
de Vijver, 2009). Heaton, (2002) stated that organic
products had higher minerals and contain 10-50 % higher
of phytonutrients. Lower cell proliferation of cancer cells is
noticed on extracts of organic strawberries fruits (Olsson et
al., 2006). Alfven et al., (2006) they stated that 30% from
eczema and allergy complaints was less with organic and
biodynamic food in five EU countries. In animals, organic
feed leads to increase fertility (Staiger, 1988) and increase
immune parameters (Finamore et al., 2004). Other studies
indicated that the most systematic differences between
organic and conventional crops are the contents of
secondary metabolites (Brandt and Mglgaard, 2001).
Organic feed for animal causes fertility increments
(Staiger, 1988) and led to increase immune parameters
(Finamore et al., 2004). Brandt and Mglgaard, (2001)
mentioned that the differences between organic and
conventional product was in the secondary metabolites
contents.

Organically grown food taste better than that
conventionally grown. The tastiness for fruits and
vegetables was directly related to its sugar content that in
turn was a function of the quality for nutrition which the
plant itself has enjoyed. Organically grown plant is
nourished naturally, rendering the structural and metabolic
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integrity of their cellular structure superior to those
conventionally grown. As a result, organically grown foods
can be stored longer and do not show the latter's
susceptibility to rapid mold and rotting.

A lot of chemical compounds including PGRs were
used for agriculture (Mickel., 1978). PGRs are classified as
pesticides under according to The Pesticides Amendment
Act, 1979. Utilization handling facilities can result in the
contamination of crops with postharvest pesticides,
especially fungicides and plant growth regulators (US,
1992). The tolerance level of NAA, NAD, 2,4-D; Gib,
Cyto and Eth is set at 0.1, 0.1, 0.07, 0.1 and 3.0 ppm,
respectively according to CODEX, (2010). The aim of this
search is to identify the environmental conditions in the
traditional and organic farms to protect natural ecosystems
to minimize environmental pollution and save sustainable
productivity.

MATERIALS AND METHODS

The study Area and sampling

Samples were collected from organic and
conventional farms located in Cairo - Alexandria Desert
Road and Cairo - Fayoum Desert Road. The following
conventional and organic crops were evaluated. A total of
21 samples of fruits (Red grapes, yellow grapes, Pear,
Orange); vegetables (Garlic, Onion, Cabbage, Alfalfa, Pea,
Bean, Tomato and Cucumber); Medical and aromatic
plants (Mint, Lemon grass, Chamomile, Chrysanthemum,
Fennel); Cereal (Wheat, Maize, Sorghum) and Oil crop
(Sesame) were collected randomly from different farms
during year 0f2017.Various samples were collected from
certified organic farms, and the same type of samples were
collected from traditional farms. Randomly representative
crop samples (1.0 kg) were collected. The edible part was
included, whereas bruised or rotten part was removed.
Organic farmers used compost, organic mulch and
farmyard manure. The most of organic sites were certified
and held valid certificates.

Analytical methods:

Regarding the plant desirable substances, phenol
was estimation by Folin-Ciocalteu phenol
reagent according to Singleton and Rossi, (1965). Total
flavonoids were determined according to method of Wei
and Intan, (2012).Vitamin C was determined according to
method of Hewitt and Dickes, (1961). The soluble sugar
was determined using phenol-sulfuric acid method as
described by Dubois et al., (1956).

Concerning the undesirable substances, sample (1.0
kg) was shredded and homogenized. Samples (200.0 g)
were used for PGRs analysis (NAA- NAD- 2,4-D- Gib-
Cyto and Eth.).

Plant hormone was determined in plant samples as
methods of Wurst et al., (1984) using HPLC Agilent
infinity better 1250 Model.

RESULTS AND DISCUSSION

Desirable Vs undesirable content in organically and
conventionally crops
o Desirable substances
1.Total phenolics and flavonoids

The content of total phenolics and flavonoids from
organically and conventionally crops are shown in Figures
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1 and 2. Generally, the results showed that the content of
phenols and flavonoids in organic products was higher than
inorganic products. The increase of total phenols in organic
products (fruits, vegetables and medical aromatic plant)
reached to 2.2, 1.4, 2.1-fold than inorganic products,
respectively. The same trend was observed for flavonoid,
the increase of total flavonoids in organic products (fruits,
vegetables and medical aromatic plant) reached to 10, 4, 7-
fold that inorganic products, respectively. Nutritional value
of fruit and vegetable is depended on having the suitable
content of substances necessary for the human body. There
is evidence that secondary plant metabolites may be
significant from nutritional point view (Lundegérdh and
Martensson, 2003). Plant phenolic metabolite s
particularly interesting due to their potential antioxidant
activity and medical characteristics, including anti
cancerous activity (Brandt and Mglgaard, 2001).

Generally, the comparative study recorded a
significant higher content of phenol and flavonoids organic
samples than inorganic. This result is in agreement with
(Brandt et al., 2011), who conducted a meta-analysis of the
published comparative studies of the content of secondary
metabolites as phenol and flavonoids in organic versus
nonorganic crops, found that organic ones contained 12 %
higher levels of secondary metabolites than corresponding
nonorganic fruits and vegetables.
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2.Ascorbic acid (vit ¢)

Ascorbic acid is a major antioxidant in plant cells.
Its derivative, which is tested on cancer cells, revealed
anticancer activity. In addition, ascorbic acid, as found in
most fruits and vegetables, protects against heart disease,
high cholesterol, high blood pressure, and cancer.
Comparative studies of vit C content from organically and
conventionally crop is showed in Figure 3. Data showed
that the content of vit C in organic products was higher
than inorganic products. Increment of vit C in organic
products (fruits, vegetables and medical aromatic plant)
reached to 1.5, 4, 1.5-fold than inorganic products,
respectively. Moreover, the excess content of the vit C in
organic crops is essential for health because vit C reduces
the hazard effect of nitrates on human health C so it
inhibits the creation of carcinogenic nitrosamines (Ruxton,
et al., 2006). Jarvan and Edesi, (2009) stated that potatoes
that planted under organic condition were higher in vit C
than those planted under chemical fertilizer. Excessive
content of vit C was showed in sweet bell peppers that
planted under organic farm compared to those planted
under traditional farms (Hallman and Rembialkowska,
2012).
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Fig. 3. Vit. C content in organic and conventional crops.

3.Total sugars

The comparative study of total sugars content from
organically and conventionally crops are found in Figure 4.
Data observed that the content of total sugar of organic
crops was greater than inorganic crops. The increases of
total sugars of organic crops (fruits, vegetables and medical
aromatic plant) reached to 1.8, 1.5, 2.5-fold than inorganic
crops, respectively. The content of total sugars in organic
plants led to better taste. The highest content of sugars was
recorded in organic vegetables and fruit (Zadoks, 1989;
Rembiatkowska, 2000).
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4. Crude protein
Results of the protein content of organic and in
organic crops are shown in Figure 5. The results observed
that the content of protein in organic crops was lower than
inorganic crops. The decrease percent of protein in organic
crops (fruits, vegetables and medical aromatic plant)
reached to 25, 55, 66 % compared to inorganic crops,
respectively. Different types of nitrogen fertilizer
influenced on the quantity and quality of the protein plant
(Worthington 2001).  Increase amount of available
nitrogen for a plant increases protein production.
Rembiatkowska, (2000) and Worthington, (2001)
mentioned that total protein was lower in organic than
traditional crops, but that protein quality is higher in
organic crops. Data of NitikaPunia and Khetarpaul, (2008)
observed that non-organically grown cereals had higher
protein content than their organically grown counterparts.

in organic and conventional

H convenfional farms

4

2

| i
- mB

Vegtables Medical and
aromatic plant

B Organic farms

Protein %
w

Fruits

Fig. 5. Protein content in organic and conventional
some crops

Generally, organically grown crops (fruits,
vegetables and medical aromatic plant) had a higher
nutritional value (figure 6) compared to non-organically
grown crops. These results was agreement with
(Lundegardh and Martensson, 2003) they mentioned that
organic crops had a higher nutritional value such as dry
weight, vit C, secondary substances, sugars, certain mineral
components and essential amino acids. The nutritional
value of food depends mainly on having the appropriate
content of compound necessary for the human body.
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Fig. 6. Comparative selected parameters between
organic and conventional farm

2. Undesirable substance

Residual of PGRs in conventional or organic products

PGRs are the part of important of pollutants of food
and perhaps main important problem to environment.
PGRs affect the nutritive values for fruit or vegetable
further more had harmful effect on human using this food.
This study evaluated the PGRs [Gibbrillic acid (Gib), a-
naphthalene acetic acid (a-NAA); naphthalene acetamide
(NAD);  6-benzylaminopurine  (6-BA); 2,4-
Dichlorophenoxyacetic acid (2,4-D) and Ethephon (Eth)]
residue compared with Maximum Residue Limits (MRLs)
of the (EU 2010). MRLs were used on the Egyptian
exports to the European countries. According the (EU
2010) MRLs was recorded 0.2, 0.1, 0.1, 0.01, 0.07 and 3.0
ppm for Gib, NAA, NAD, 6-BA, 24-D and Eth,
respectively.

Average of remaining of PGRs of samples that
collected from organic and traditional farms are shown in
figures 7. Residual % of PGRs was detected in the most of
non-organic crops compared to organic crops. For Gib,
data showed that Gib was detected in fruits, vegetables and
medicine aromatic plant for organic and traditional farms,
residual% reached to 28, 38 and 43% for organic farms
while reached to 72, 64, and 57% for traditional farms. For
6- BA, residual % reached to 46, 47 and 41 for organic
farms while reached to 54, 53, and 58% for traditional
farms, respectively. Regarding NAA, residual in fruits,
vegetables and medicine aromatic plant reached to 23, 21
and 21% for organic farms while reached to 77, 79, and
79%for traditional farms. Concerning NAD, residual in
fruits, vegetables and medicine aromatic plant reached to
32, 40 and 21% for organic farms while reached to 68, 60,
and 88%for traditional farms. For Eth, residual in fruits,
vegetables and medicine aromatic plant reached to 12, 15
and 8% for organic farms while reached to 88, 85, and
92%for traditional farms. Concerning 2,4-D, residual in
fruits, vegetables and medicine aromatic plant reached to
17, 12 and 20% for organic farms while reached to 83, 88,
and 80% for traditional farms.
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Fig. 7: Residual % of synthetic plant growth regulators in crops of
organic and conventional farm

Number percentage of non-contaminated and
contaminated samples by PGRs compared with EUMRLS
under organic and conventional farms was shown in Table
1 and figure 8. Data observed that number percentage of
non-contaminated sample was increased compared to
contaminated sample that collected from organic farm.

For Gib, 18 % from samples was recorded above
MRL, 62% blew MRL and 20 % at MRL for organic farm;
while 79% from samples was recorded above MRL, 4%
blew MRL and 18 % at MRL for conventional farm.

For NAA, 3% from samples was recorded above
MRL, 69% blew MRL and 28% at MRL for organic farm;
whereas 71% from samples was recorded above MRL, 4%
blew MRL and 29% at MRL for conventional farm.

Regarding NAD, 3% from samples was recorded
above MRL, 80% blew MRL and 17% at MRL for organic
farm; while 58% from samples was recorded above MRL,
13% blew MRL and 29% at MRL for conventional farm.

Regarding 6-BA, 3% from samples was recorded
above MRL, 77% blew MRL and 20% at MRL for organic
farm; while 69% from samples was recorded above MRL,
14% blew MRL and 17% at MRL for conventional farm.

Concerning 2,4-D, 3% from samples was recorded
above MRL, 63% blew MRL and 10% at MRL for organic
farm; while 69% from samples was recorded above MRL,
10% blew MRL and 21% at MRL for conventional farm.

For Eth, 3% from samples was recorded above
MRL, 87% blew MRL and 10% at MRL for organic farm;
while 69% from samples was recorded above MRL, 10%
blew MRL and 21% at MRL for traditional farm.

Tablel. Number percentage of non-contaminated and
contaminated samples with synthetic growth
regulators compared to EUMRLs under
organic and conventional farms

Organic crops Conventional crop

Hormones Above Blew At  Above Blew At
MRL MRL MRL MRL MRL MRL

Gib 18.4 62 20 79 4 18.0
6-BA 2.6 69 28 71 4 19.7
NAA 24 80 18 59 11 19.6
NAD 25 73 20 69 11 17.2
Eth. 25 63 33 58 3 40.0
2,4-D 25 88 10 79 10 20.0
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Fig. 8: Number percentage ofnon-contaminated and contaminated
samples with synthetic growth regulators compared to EUMRLs
under organic and conventional farms

When organic and conventional samples from fruit,
vegetables and medical aromatic plant products in the 2010
EU-coordinated programme was compared, 58.6% of the
conventional and 5.3% of the organic samples exceeded
the MRL values, while 25.16% of the conventional and
21.6% of the organic samples had measurable residues at
the MRL value., whereas 8.2% of the conventional and
73.0% of the organic samples had measurable residues
below the MRL value figures 9.

Generally, the MRLs were well below the
concentrations that were expected to lead to adverse health
effects for consumers. If a synthetic PGRs residue of each
crop was found at or below the MRL, the crop can be
considered safe for the consumer. On the other hand, if a
residue exceeds the MRL, it is not necessarily true that the
consumer is at risk: a specific assessment must be
performed, comparing the expected exposure with the
toxicological reference values (VKM., 2014). Since the use
of synthetic chemicals is not permitted in organic farming,
most studies have shown that their presence in organic
crops is considerably lower than for conventional ones.
(Dani et al., 2007, Hoogenboom et al., 2008, Mansour et
al., 2009, Corrales et al., 2010, Turgut et al., 2011).

B Organic farm conventional farm

3
20
i I

A hove MRL below MRL at MRL

Figure 9: Non-contaminated and contaminated samples%
with synthetic growth regulators compared to EUMRLs

CONCLUSION

The results of this study showed that 73% of the
collected samples from the organic farms under study were
safe, residual synthetic growth regulators were below
maximum residue level. While91% of the collected samples
from the conventional farms were unsafe, residual synthetic

growth regulators was exceeded the maximum residue level.
So, organic farms are harmony with nature compared to
conventional farms.
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