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PHUCK BO3HUKHOBEHUS OpyI1ieies3a, KoTopas BIUSET Ha CHUKEHHUE MTPOYKTHBHOCTH.
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Annotation

The article presents the results of the study of residual amounts (RA) of pesticides in fish
using feed additives in their diet supplemented with 1%, 2%, 3% and 4%. It has been established
that adding Tseofish to the feed, the level of RA of pesticides decreases. Without adding a feed
additive, the presence of RA of pesticides is observed in 28.8% of feed samples; when the
additive is added to the feed, 1% is 25%; when applying 2% of the additive - in 22%, with the
addition of 3% - in 20%, when 4% - in 17% of the samples of feed. It was found that Tseofish
based on zeolite due to sorption properties reduces the content of RA of pirimiphos methyl (PM)
in meat of fish when using a pesticide in the composition of the feed. It has been shown
experimentally that the content of RA of PM in fish meat with the addition of 4% of Tseofish in
feed is reduced to 0.01 mg/kg in comparison with the control group (0.03 mg/kg).

Key words: Tseofish, pesticide, feed, feed additive, sample.

Introduction

Nowadays, more than 800 different kinds of pesticides are used for the control of insects,
rodents, fungi and unwanted plants in the process of agricultural production. Although most of
them leave the products or degrade in soil, water and atmosphere, some trace amounts of
pesticide residues can be transferred to humans via the food chain, being potentially harmful to
human health [1]. Pest control in intensive agriculture involves treatment of crops (fruits,
vegetables, cereals, etc) pre and post harvest stages, rodenticides are employed in the post-
harvest storage stage, and fungicides are applied at any stage of the process depending on the
crop. These chemicals can be transferred from plant to animal via the food chain. Furthermore,
breeding animals and their accommodation can themselves be sprayed with pesticide solution to
prevent pest infestations. Consequently, both these contamination routes can lead to
bioaccumulation of persistent pesticides in food products of animal origin such as meat, fat, fish,
eggs and milk [2-4]. During the last decades much attention has been given to this group of
substances and the international level after it became apparent that they are transported through
the environment and critical concentrations have been reached in some areas even in places
where they have never been produced or used.

Several countries banned the use of Organochlorine Pesticides (OCPs) during the 1970s
and 1980s, although many of them continue to been used by other countries. OCPs have been
identified as one of the major classes of environmental contaminants because of their
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persistence, long-range transport ability and human and animal toxic effects. OCPs are
carcinogenic in animals as well as in human.

The immunotoxicity of selected OCPs has been also documented in vitro [5], in vivo [6],
as well as in animals, in human fetal, neonatal and infant immune systems [4].

Materials and methods

This study involved the examination of 80 feed material samples in total, including 40
samples without addition to feed Tseofish feed additive (control), 10 samples with the addition to
the feed Tseofish feed additive in an amount of 1% per 1 kg, 10 samples of feed with 2%
Tseofish, 10 samples with the addition to the feed Tseofish feed additive in an amount of 3% per
1 kg, 10 samples with the addition to the feed Tseofish feed additive in an amount of 4% per 1
kg, from two provinces of Kazakhstan. All detected active substances were classified according
to chemical classes as chloroorganic insecticides (IC), organophosphorus insecticides (IP),
pyrethroid insecticides (IPYR) and fungicides (F). For feed, residues of chlorpyriphos methyl,
diazinon, malathion, pirimiphos methyl (IP group), aldrine, DDTs (including metabolites), c-
HCH (IC group), cypermethrin, deltamethrin (group IPYR) and tebuconazole (group F) were
detected in the range of 0.02—-0.88 mg* kg™’

Results and discussion

Chlorpyriphos methyl was found in five samples at a concentration of 0.05-0.88 mg*kg™,
pirimiphos methyl in three samples at concentrations ranging from 0.02 to 0.25 mg*kg" and
malathion in one, at a concentration of 0.08 mg*kg". No residues of plant protection products
exceeded maximum residue levels (MRLs), which for chlorpyriphos is 3.0 mg*kg™, and for
pirimiphos methyl and malathion: 5.0 and 8.0 mg*kg™, respectively [6].

Chlorpyriphos methyl, malathion and pirimiphos methyl, which are all insecticides, are
active substances in such preparations as follow: Actellic 20 FU, Pro Store 157 UL, Pro Store
420 EC. Actellic 20 FU is used for disinfection of empty storehouses, grain and fodder silos, and
the content of pirimiphos methyl in this preparation is 22.5%. Pro Store is used for disinfecting
seed and consumption grain, and it contains 15—42% malathion. Plant protection products can be
applied at the stage of primary production of plants, as well as during crop storage.
Chlorpyriphos is a commonly applied insecticide, used for pest control in agriculture and
industry all over the world [2]. Chlorpyriphos is efficient in controlling the population of many
insects, and it is used as an insecticide in cereal, cotton, fruit, vegetables and nuts. Chlorpyriphos
is moderately toxic for humans and can affect the central nervous system, cardiovascular system
and respiratory system [3]. Bai et al. [6] have investigated organophosphorus pesticide residues
in market food, including cereals in China, and they have found that organophosphorus residue
levels were below MRLs in cereals. In our study, residues of chlorpyriphos methyl were detected
below MRLs in 6.25% of samples.

Pirimiphos methyl was detected in 3.75% of samples in this study (the active substance of
a preparation known under its commercial name of Actellic) and has been shown to inhibit acetyl
cholinesterase. Literature data have established that, in research on mammals, the level which
does not cause any harmful effects (determined as NOAEL) is 0.5 mg*kg™ of body mass per day
(mg* kg* bw'l*day'l). Pirimiphos methyl did not demonstrate carcinogenic effects in research
that was carried out in doses up to 300 and 500 mg*kg™ (the highest test dose) and does not
demonstrate teratogenic effects in mice at levels of up to 16 mg*kg*bw ' *day™. The research
also indicates that this compound is rapidly expelled, and so far, no evidence has been found for
its bioaccumulation in the organisms of the examined animals.

Malathion, detected in 1.2% of samples, is a commonly applied organophosphorus
pesticide with a broad spectrum of insecticide effects. Malathion is used to control the
populations of sucking and chewing insects, and is classified as slightly toxic. The most toxic of
its metabolites is malaoxon — a product of oxidation, which is also responsible for the
insecticidal activity of malathion. A strong relationship between malathion toxicity and the
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amount of protein in the diet of laboratory rats has also been found [4-7]. The largest share of
samples with residues of plant protection chemicals was found for Kostanay (24.4%). Feed from
the province of Almaty contained 20.5% of samples with residues.

Organochlorine pesticides were determined in five samples (6.25%): DDTs, aldrine and c-
HCH. The presence of DDTs was found in two samples from Kostanay and one from Almaty.
The metabolite p,p0-DDT was determined with the highest concentration (from 0.09 to 0.15
mg*kg™), the metabolite 0,p0-DDT was detected to a lesser degree (from 0.05 to 0.13 mg*kg™),
and 0,p0-DDE had the lowest concentration (from 0.03 to 0.06 mg*kg™). The sum of isomers in
samples amounted to 0.17, 0.2 and 0.34 mg*kg™, respectively, and exceeded the MRL in every
case (0.01 mg*kg™). The accumulation of organochlorine compounds in foods is still a matter of
major concern although the use of most organochlorine compounds (IC) has been banned or
restricted in most countries, due to the uncertainty related to the adverse effects that their
residues may have after a lengthy period of exposure at low doses. Organochlorine pesticides are
not readily degradable in the environment and are lipophilic with a tendency to bioaccumulate,
so they can be found at high concentrations in fatty foods, including cow milk. Distribution of
organochlorine pesticides has been reported by authors in different types of samples [8]. This
most probably reflects the usage pattern of these compounds, which are highly persistent,
effective and cheap. Over 60% of total organochlorine contamination is due to DDTs
components.

While the usage of DDTs in agriculture has been banned in Kazakhstan since 1983,
nothing is known about its illegal use. Another explanation may be input from other countries
around the Caspian Sea [9] assumption could be confirmed by measuring DDTs in local species
at several points in Asia.

Lindane (c-HCH) was determined in 1 RGM-2M sample (Almaty) with a concentration of
0.12 mg*kg'. The World Health Organization (WHO) classifies lindane as moderately
hazardous, and its international trade is restricted and regulated under the Rotterdam Convention
on Prior Informed Consent. In 2009, the production and agricultural use of lindane was banned
under the Stockholm Convention on persistent organic pollutants [10]. Lindane has been used to
treat food crops and forestry products, as a treatment for seeds, soil, livestock, and pets. Lindane
is a neurotoxin that interferes with GABA neurotransmitter function. Lindane is a persistent
organic pollutant: it is relatively long-lived in the environment, is transported across long
distances by natural processes like global distillation, and can bioaccumulate in food chains,
though it is rapidly eliminated when exposure is discontinued.

Aldrine was determined in one feed sample without Tseofish (Almaty) with a
concentration of 0.08 mg kg'. Aldrine was developed as a pesticide to control soil insects. Its
use is now banned in the European Union (EU), but it is still used in developing countries.
Although Aldrine is banned in the EU and Kazakhstan, its release into the environment can
occur from products or materials which have been treated with it elsewhere. It directly
contaminates soils in countries where it is still used as a pesticide. At an international level,
Aldrine is the subject of two proposed UN treaties, is banned under the UNECE POPs protocol
and proposed for elimination under the UNEP POPs Convention [11].

In recent decades, pyrethroids have increasingly replaced organochlorine pesticides due to
their relatively lower mammalian toxicity, selective insecticidal activity, and lower
environmental persistence than organochlorine pesticides. Although posing a minimal threat to
mammals and avian species, pyrethroids are extremely toxic to bees [12] and aquatic organisms,
including fish such as the bluegill and lake trout. Cypermethrin is a pyrethroid classified as a
moderately toxic chemical [13]. In China, cypermethrin is one of the most potent insecticides,
widely used in veterinary products to control lice, flies, and ticks on cattle and sheep, as well as
in agricultural formulations to control numerous insect pests on fruits, vegetables, and field
crops. It poses a great threat to fish and other aquatic organisms [14]. In one feed sample — with
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1% feed additive Tseofish (Kostanay), pirimiphos methyl was detected with a concentration of

0.05 mg*kg" and deltamethrin was detected in feed without adding the feed additive Tseofish
(Almaty) with a concentration of 0.02 mg*kg™.

In our study, the percentage of samples containing pesticide residues varied between
28.8% in feed without adding the feed additive Tseofish (Figure 1), 20% in feed with 3%
Tseofish (Figure 2) and 25 % in feed with 1% Tseofish (Figure 3) and 22% feed with 2%
Tseofish (Figure 4), 17% feed with 4% Tseofish (Figure 5).

No multi-residue samples were found among the studied samples — The products that most
frequently contained residues of the examined compounds included feed without feed additive
Tseofish (28.8%), and residues were found the least frequently in feed with 3% Tseofish and
feed with 4% Tseofish.

Levels, frequencies and ranges of concentrations of pesticide residues and maximum
residue levels (MRL) found in the tested grain samples are shown in Table 1.

13%
16%
B with pesticide
residue>MRL ) o
B with pesticide B with pesticide
residue<MRL residue<MRL
B without pesticide O without pesticide
Figure 1 — Pesticide residues in feed samples Figure 2 — Pesticide residues in feed samples
without Tseofish feed additive with 1% Tseofish feed additive
B with pesticide B with pesticide
residue<MRL residue<MRL
O without pesticide O without pesticide
Figure 3 - Pesticide residues in tested feed Figure 4 — Pesticide residues in feed samples
samples with 2% Tseofish feed additive while using 3% Tseofish feed additive
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B with pesticide
residue<MRL

Owithout pesticide

Figure 5 — Pesticide residues in feed samples while using 4% Tseofish feed additive

Table 1 — Levels, frequencies and concentration ranges of pesticide residues and maximum
residue levels (MRL) found in tested grain samples

Number of samples MRL
With With Concentration
. . . . LOD
Active substance With residues residues WwHO | EU range (mg k')
residues | >MRL <MRL (mg kg™ gxe
EU EU
1 2 3 4 5 6 7 8
Feed without Tseofish feed additive (N=40)
Aldrine (OC) 1 1 0 0,02 0,01 0,08 0,005
Chlorpyriphos ) )
methyl (OP) 3 0 3 10 3 0,05; 0,09; 0,16 0,005
Deltamethrin
(IPYR) 1 0 1 5 2 0,02 0,01
p,p0-DDT (OC) 0,1 0,05 | 0,09;0,10; 0,15 0,005
0,p0-DDT (OC) 0,05; 0,06; 0,13 0,005
0,p0-DDE (OC) 3 3 0 0,03; 0,04; 0,06 0,005
y-HCH (OC) 1 1 0 0,01 0,01 0,12 0,005
Malathion (OP) 1 0 1 10 8 0,08 0,01
Pirimiphos methyl i
(OP) 2 0 2 7 5 0,05; 0,25 0,01
Tebuconazole (F) 1 1 0 0,15 0,2 0,25 0,01
Feed with 1% Tseofish (N=10)
Chlorpyriphos
methyl (OP) 1 0 1 10 3 0,05 0,005
Pirimiphos methyl
(OP) 1 0 1 7 5 0,02 0,01
Feed with 2% Tseofish (N=10)
Chlorpyriphos
methyl (OP) 1 0 1 10 3 0,88 0,005
Pirimiphos methyl
(OP) 1 0 1 7 5 0,02 0,01
Feed with 3% Tseofish (N=10)
Pirimiphos methyl
(OP) 1 0 1 7 5 0,02 0,01

Feed with 4% Tseofish (N=10)
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Pirimiphos methyl
(OP) 1 0 1 7 5 0,02 0,01
Total 19 6 13 - - - -
Conclusion

The results of the study of residual amounts of pesticides in fish using feed additives in
their diet supplemented with 1%, 2%, 3% and 4%. In the course of the studies, it has been
established that when the Zeofish feed is added to the feed, the level of residual amounts of
pesticides decreases. Without adding a feed additive, the presence of residual amounts of
pesticides is observed in 28.8% of feed samples; when you add 1% of additives to feed, 25%;
when applying 2% of the additive - in 22%, with the addition of 3% of the additive - in 20%,
when 4% - in 17% of the samples of feed. It was found that Zeofish feed supplement based on
zeolite due to sorption properties reduces the content of residual quantities of pyrimiphos methyl
in meat of fish when using a pesticide in the composition of the feed. It has been shown
experimentally that the content of residual quantities of pyrimiphos methyl in fish meat with the
addition of 4% of Zeofish fodder additive in feed is reduced to 0.01 mg/kg in comparison with
the control group (0.03 mg/kg).

References

1. Benbrook C.M. Organochlorine Residues Pose Surprisingly High Dietary Risks. J.
Epidemiol. Community Health 2002; 56, p.822.

2. Lehotay S.J., Mastovska K., Yun S.J. Evaluation of Two Fast and Easy Methods for
Pesticide Residue Analysis In Fatty Food Matrices. J. Aoac Int. 2005; 88 630.

3. Qiu X., Zhu T., Yao B., Hu, J. Hu, S. Contribution of Dicofol To The Current Ddt
Pollution In China. Environ.Sci. Technol. 2005; 39, p.4385.

4. Bilrha, H., Roy, R., Moreau, B., Belles-Isles, M., Dewailly, E., Ayotte, P. In vitro
activation of cord blood mononuclear cells and cytokine production in a remote coastal
population exposed to organochlorines and methyl mercury. Environ. Health Perspect. 2003;
p.111. Occurrence of Organochlorine Pesticides Residues in Animal Feed and Fatty Bovine
Tissue http://dx.doi.org/10.5772/54182 277

5. Lavoie E. T. and Grasman, K. A. Effects of in ovo exposure to PCBs 126 and 77 on
mortality, deformities and post-hatch immune function in chickens, J. Toxicol. Environ. Health,
Part A 2007, 70, p. 547.

6. Bai, Y.H., Zhou, L., Wang, J., 2006. Organophosphorus pesticide residues in market
foods in Shaanxi area, China. Food Chem. 98, 240-242 pp.

7. Bakore, N., John, P.J., Bhatnagar, P., 2004. Organochlorine pesticide residues in wheat
and drinking water samples from Jaipur, Rajasthan, India. Environ. Monit. Assess. 98, 381-389.

8. Baranowska, 1., Barchanska, H., Pacak, E., 2006. Procedures of trophic chain samples
preparation for determination of triazines by HPLC and metals by ICP-AES methods. Environ.
Pollut. 143, 206-211 pp.

9. Bogialli, S., Curini, R., Di Corcia, A., Lagana, A., Nazzari, M., Tonci, M., 2004. Simple
and rapid assay for analyzing residues of carbamate insecticides in bovine milk: hot water
extraction followed by liquid chromatography—mass spectrometry. J.Chromatogr. A 1054, 351—
357 pp.

10. Chen, S., Shi, L., Shan, Z., Hu, Q., 2007. Determination of organochlorine pesticide
residues in rice and human and fish fat by simplified two-dimensional gas chromatography. Food
Chem. 104, 1315-1319 pp.

471



I3menicrep, Hotmxenep — UccnenoBanus, pe3ynbratel. Ne 1 (77) 2018
ISSN 2304-334-02

11. Cheng, J.H., Liu, M., Yu, Y., Wang, X.P., Zhang, H., Ding, L., Jin, H.Y., 2009.
Determination of pyrethroids in porcine tissues by matrix solid-phase dispersion extraction and
high-performance liquid chromatography. Meat Sci. 82, 407—412 pp.

12. Saha S., Kaviraj A. Acute toxicity of synthetic pyrethroid cypermethrin to some
freshwater organisms. Bulletin Environmental Contamination and Toxicology. 2008; 80: 49-52
pp. doi: 10.1007/s00128-007-9314-4.

13. Macedo A.N., Nogueira A.R.A., Govoni, Brondi S.H. Matrix solid-phase dispersion
extraction for analysis of cypermethrin residue in cows’ milk. Chromatographia. 2009; 69: 571—
573 pp. doi: 10.1365/s10337-009-0953-y.

14. Lozowicka B., Kaczynski P., Paritova A.C., Kuzembekova G.B., Abzhalieva A.B.,
Sarsembayeva N.B., Alihan K. Pesticide residues in grain from Kazakhstan and potential health
risks associated with exposure to detected pesticides. Food and Chemical Toxicology. 2013; 64:
238-248 pp. doi: 10.1016/5.fct.2013.11.038.

ITapuToBa A.E., CapcembaeBa H.b., CiasimoBa A.E., Kypmanosa I'.T.

C.Cetigpynnun amvinoazvl Kazax acpomexnuxanvix ynueepcumemi, Acmana
Kazax ynmmuix acpapnvix ynueepcumemi, Anmamol

LIEO®UII A3BIKTBIK KOCITACBIH KOJIIAHFAH KE3/IE BAJIBIK A3BIFBIHJIAFBI
MECTULIMATEP/AIH KAJI/IBIK MOJIILIEPI

AHJaTna

Makamana OanpIKTapJblH palMOHBIHA a3bIKTHIK Kocmanmapasl 1%, 2%, 3% sxone 4%
KOCKaHJa OJapJblH KYPaMBIHIAFbl MECTHIMATEPIIH KaJIIbIK MOJIIEpiH 3epTTey HOTHXKeIepl
KepceTuiren. 3eprrey OapeichiHaa 1meonut HeriziHaeri 4% lleodumn a3bIKTHIK KOCIIACHIHBIH
COpOIMSUTBIK KAacHeTi apKachlHAa OalblK eTiHAC NUPUMH(POC METWIIIH KaJJbIK MeJepi
TOMEHIEUTIHI AaHBIKTAJIIBI.

Kinm ce30ep: Lleodui, mecTuiin, a3blK, a3bIKTHIK KOCTA, YIITi.

IMapuToBa A.E., CapcembaeBa H.b., CassmoBa A.E., Kypmanosa I'.T.

Kazaxckuii azpomexnuueckuii ynugepcumem um. C.Cetigpynnuna, Acmana
Kaszaxckuu nayuonanvHwlli acpapHulil yHusepcumem, Aimameol

OCTATOYHBIE KOJIMYECTBA INECTULINIOB B KOPMAX PbIBbI ITPU
WCIIOJIb30BAHUU HETPA IULIMOHHOM KOPMOBOM JIOBABKH I[IEO®MUIII

AHHOTAUSA

B cratne MNpeaACTaBJICHBI PE3YJIbTATEI UCCIICAOBAHUA OCTATOYHBIX KOJIMYCCTB MNECTUIHNI0B B
ppI0ax MpU UCHOJIL30BAaHUU B UX pallMOHE KOPMOBBIX J00aBok ¢ gobasnenueM 1%, 2%, 3% u
4%. B xome uccnenoBaHuil ycraHoBieHo, 4To 4% kopmoBas nobaBka lleodum Ha ocHOBe
neojmTa 6nar0nap;1 C0p6I_[I/IOHHBIM CBOMCTBaM CHIDKACT COACPKAaHNUC OCTATOYHBIX KOJIMYCCTB
NUPUMHUQOC METHIIA B MsICE PHIObI MPU UCTOIb30BAaHUH MECTULIUAA B COCTaBE KOpMa.

Knroueewie cnosa: leodum, nectuiiua, KopM, KOpMoBasi 1o0aBKa, oOpasell.
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