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NECESSITY OF HARMORIZATION OF PESTICIDE
HYGIERIC STANDARDS IN FOOD PRODUCTS
DURING UKRAINE'S EUROPEAN INTEGRATION

(OH HERBICIDES AND INSECTICIDES EXAMPLE)
(CONTINUATION)
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SUMMARY. In this article the results of a comparative assessment of the regulatory framework of Ukraine in
safe content of herbicides and insecticides in food products with the regulatory bases of other countries: the
USA, Japan, Canada, Europe are presented; divisions were established, their causes were dedicated and pos-
sible solutions of the problem of regulatory harmonization of Ukrainian regulatory framework to international

standards were suggested.
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This article focuses on the comparative analy-
sis of hygienic standards in food of active sub-
stances belonging to groups of insecticides and
herbicides, and is a continuation of previous
work devoted to the analysis of the problem for a
group of fungicides.

In the structure of the assortment of pesticides
that permitted for use in Ukraine, the biggest
share falls on herbicides — 44,5 %, insecticidal
preparations — 14,9 % [10]. Application of these
groups of pesticides is a guarantee of good har-
vest of crops [21]. One of the priority areas of
hygienic researches in the pesticides application
in Ukraine is studying of the nature and level of
the actual contamination of foodstuffs, with sub-
sequent justification maximum allowable levels
(MAL) of pesticides in them. Hygienic regulation
of chemical plant protection products provides a
comprehensive approach to protect the popula-
tion not directly in contact with these groups of
pollutants [17].

Given the trends observed in the field of agri-
cultural production in Ukraine in connection with
European integration, the aim of the work was
a comparative evaluation of national standards
of safe content of herbicides and insecticides in
food with the regulatory bases of other coun-
tries, namely the US, Japan, Canada, Europe to
establish the fundamental differences, their
causes and justification of possible solutions to
the problem.

Material and methods. Comparative evalua-
tion of the acceptable daily doses (ADD) and
acceptable daily intakes (ADI), MAL and maxi-
mum residue levels (MRL) in the agricultural pro-
duction of the most common and widely used
herbicides in the world: chloroacetamides (S-
metolachlor, dimethenamid), oxazoles (isoxaflu-
tole, mezotrione), sulfonylureas (prosulfuron,
rimsulfuron), imidazolinones (imazamox,
imazethapyr), phosphoneglicine (glyfosate),
cyclohexanediones (cycloxydim, clethodim) and
insecticides: organophosphates (dimethoate,
chlorpyrifos), pyrethroids / pyrethrins (bifen-
thrin, alpha-cypermethrin), neonicotinoids (thi-
amethoxam, imidacloprid) were conducted [5-8,
10, 11, 12].

Also cultures that most actively cultivated and
exported in Ukraine and the world were selected
[12, 13]: cereals (wheat and corn), vegetables
(potatoes, tomatoes, cabbage, sugar beets),
garden fruits (apples, grapes), oilseeds (soy-
bean, canola, sunflower).

The values of ADD and MAL in food products,
approved in Ukraine are given from DSanPiN
8.8.1.2.3.4.-000-2001 [1, 2, 3]; for rest ADI and
MRL values data bases of Europe [5], Japan [6],
Canada [7] and Codex Alimentarius [8] were
used.

Results and discussion. Comparative analy-
sis of ADD values that are approved in Ukraine
with the values of ADI, justified by specialists of
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FAO/WHO, the US, Japan, showed in 17,9 % of
cases the herbicides ADI and ADD match, in
35,7 % — values are on one level, in 46,4 % —
significantly different (Table 1). For insecticides
after the same assessment values were: 17,6;
35,3 and 47,1 %, respectively (Table 2).

In general, when comparing ADD values,
approved in Ukraine, with similar hygienic regula-
tions of WHO and EPA, found that 62 % of nation-
al regulations more stringent, in 30 % of cases —
at the same level [16]. This difference in value of
the above indicators can be explained as follows:
first, grounding of ADD in Ukraine is based on
subthreshold dose, while abroad — on threshold;

second, in our country a stricter approach to the
definition of safety factor is adopted [16, 17].

The obtained data differ from the general trend
described in the literature. This can be explained
by the fact that in recent years all Ukrainian reg-
ulations were maximum tried to unify and harmo-
nize with European ones [18, 19].

Comparative analysis of MAL values that are
approved in Ukraine with the MRL values, justi-
fied by specialists FAO/WHO, the US, Japan,
Canada, showed that for herbicide in 11,6 % of
cases they match, in 34,7 % — values are on one
level, 53,7% — are significantly different (Table 1).
For insecticides after the same assessment val-

Table 1
Acceptable daily doses and maximum allowable levels of different classes of herbicides
_ - Data bases
8 0 &
= ﬁ 2 g S | Ukrainian [14-16] Codex [9] EU [6] Japan [7] Canada [8]
= o 9 =~
§ ° | <5 o MRL, ADI, [MRL, | ADI, [ MRL, | ADI, | MRL, [ ADI, | o ma/kg
- mg/kg |mg /kg|mg/kg| mg /kg | mg/kg [mg /kg| mg/kg [mg /kg ’
m | 0,04/0,2* - 0,05 0,1 0,1
% s |0,04/0,2 - 0,05 0,2 0,2
S r 0,4 001 | - - 0,05 | 0,1 | 0,05 0,9 (leaves)
(O]
0 £ sb 0,04 - 0,05 0,05 0,3
3 o
I sf | 0,04/0,2* - 0,05 0,05
©
3 m |0,02/0,02* 0,01 0,01 0,05 0,02
©
o ke pt 0,02 0,01 0,017 - -
i) €
S ® s |0,02/0,02* 0,011 0,011 0,05! 0,02
3 0,02 0,07" 0,021 0,031
= ps | 0,02# - 0,01 - -
£
5 sb | 0,02# 0,011 0,01" 0,05! -
sf 10,02/0,02* - 0,011 - -
8 'lsoxaf' m | 0,02/0,5* | 0,001 | 0,02 | 0,02 | 0,02 | 0,02 | 0,02 | 0,02 0,02
) utole
N
g M m | o1 |oo001]| - - | 005 | 001 | 001 0,01
trione
. w 0,2 - 0,01 - 0,01
[} S €
s 22 | m|02/04* | 002 - - 0,01 | 0,02 | 0,01 0,01
5 &+
E rc 0,1# - 0,01 - -
@]
£ =< | m |0,05/0,1* - 0,01 0,1 0,1
> @ 9 0,02 - 2,0 0,02
E2 | sf 0,1 - 0,02 -
s 0,5 - 0,05 0,1 0,1
(,) 1
Q © x
c N O | sf 1,0 3,0 - - 0,05 9 0,1 2,8 0,3
2 € E
S = r 1,0 - 0,05 0,05 0,05
3 o5 | s | 05/05* ; 0,1 0,1
£ 3 S 1,0 - 0,012 - 2,8
EL | sf 0,1 - - 0,1
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Table 1 (continuation)

Acceptable daily doses and maximum allowable levels of different classes of herbicides

_ = Data bases
(4]
g £ fzj % S | Ukrainian [14-16] Codex [9] EU [6] Japan [7] Canada [8]
= o 9 =
g & <5 © MRL, ADI, |MRL, [ ADI, [ MRL, [ ADI, | MRL, [ ADI, [ o ma/kg
- mg/kg |mg /kg|mg/kg| mg /kg [ mg/kg [mg /kg[ mg/kg |mg /kg ’
w 3,0 - 10,0 - 5,0
o 0,3 5,0 1 - 3,0
£
% o rc 0,3# 0,1 - -
) [49]
< 8 s | 0,3/0,1* | 0,01 | 20,0 1,0 10,0 | 0,3 [ 20,0 | 0,3 20,0
< >
§ S sf | 0,3/0,1* 7,0 20 0,1 -
5 sb 0,1 15,0 15,0 0,2 10,0
r 0,1 30,0 10,0 10,0 20,0
m 0,2 0,2 0,2 0,05 -
£ s 0,2 - 80,0 2.0 -
©
2 g sb 0,2 0,03 | 0,2 | 007 | 0,056 | 0,07 | 0,2 | 0,06 -
5 2 [sf| o4 6,0 6,0 0,05 -
% r 0,2 7,0 7.0 2,0 -
X
()]
5 s | 0,1/0,1* 100’5(1/ 10,0 10,0 10,0
° £ ’
S £
e}
© o |sb] 01 025 | 1 | 001 [ 9% |06 | &' | 001 0,2
% sf |0,05/0,05* 0,5 0,5 0,2 0,05
r |0,15/0,2* 0,5 1,0 5,0 5,0
@ s 10,03/0,05* - 5,0 1,0 1,0
© & —
S S | sb 0,02 - - 0,2 -
a N3 0,01 - 0,01 0,003
9 s & | sf [0,02/0,04* - 9,0 0,5 -
Q =
g r 0,2 - 15,0 0,5 -
C
Qo n s |0,2#/0,5*# - 0,05 0,05 -
2 g9
X & | ps 0,1 0,003 | - - 0,05 | 0,015 | 0,05 | 0,003 -
=. O N
- g sf [0,2#/0,5%# - 0,2 0,05 ]

Notes: w — wheat; m — maize; s — soybean; sb — sugar beet; r — rape seed; sf — sunflower seed;
sr — sorghum; rc — rice; # — not allowed, LOQ; * — oil; ** — juice; 1 — dimethenamid-P, 2 — default MRL.

ues were: 14,2; 25,2 and 60,6 %, respectively
(Table 2). Approximately the same distribution of
percent at comparison MRL values, approved in
Europe, Canada, Japan and the United States.
Also noted that the value of national MAL for her-
bicides only in the 30,0 % of cases are one the
order of magnitude higher than foreign, for
insecticides - in 19,4 %. Clear depending on the
type of culture is not evident.

Also, when evaluating the data about MAL and
MRL values the next patterns were revealed:

1. Herbicides to a greater extent are used on
grains and oilseeds, to a lesser extent on vegeta-
bles. Sulfonylureas and oxazoles have extremely
high activity as in pregermination, and afterger-
mination application against most of broadleaf
weeds and annual and perennial grasses [15].
But this effect is due to their significant phytotox-
icity. Therefore sulfonylureas and oxazoles
worldwide are used almost exclusively on cere-
als, and in most of cases on corn, which is more
resistant to these herbicides [4, 9].
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Table 2
Acceptable daily doses and maximum allowable levels of different classes of insecticides
_ - Data bases
8 08
'€ § 2 g s Ukrainian [14-16] Codex [9] EU [6] Japan [7] Canada [8]
= o 9 =
g ° | <o © MRL, ma/kg ADI, | MRL,| ADI, | MRL, | ADI, | MRL, | ADI, MRL,
- ’ mg /kg [mg/kg| mg /kg [ mg/kg |mg /kg| mg/kg |[mg /kg| mg/kg
w 0,1 0,05 0,05# 0,05 -
C
m 0,1 - 0,02# 1,0 -
pt 0,02# 0,05 0,02# 1,0 0,5
v |t 0,2 - 0,02# 1,0 -
2 cb nd 0,05 0,02# 1,0 2,0
o
£ 0,02/ 10,0005/ _ | 0,002 0,001 0,02
3 a 0,024 0,02# 1,0 2,0
s |7 0,4-0,02
9| 0004 - 0,02# 1,0 -
s 0,05 - 0,05# 1,0 -
os | sf [ 0,1/0,1* - 0,05# 1,0 0,1
17p)
8 r 0,2 - 0,05# 1,0 -
<
Z 0,1 0,5 0,5# 0,5 -
o c
g 0,1/0,1* 0,05 0,02# 0,1 0,05
c
g pt 0,05 2,0 0,05# 0,05 -
o
0,1/
v |t 0,05 # - 0,5# 0,5 0,01
” cb 0,05 1,0 1,0# 0,05 -
O
£ 0,03/
3 a 003 |0001| - | 001 |95 |o001| 10 |0,003| 0.01
2
& f 0,03-0,04#/
g 0,03- 0,5 0,5# 1,0 0,01
0,05**#
. 0,1/ -
s 0,1/0,1 0.03% 0,05# 0,3
0s | sf 0,05 - 0,05# 0,25 0,1
r | 0,05/0,1* - 0,05# 0,1 -
w 0,1 0,5 0,5 0,5 -
C
0,2/0,5** 0,05 0,05# 0,05 -
2 pt 0,05 - 0,05# 0,05 0,05
= vt 0,05 0,3 0,3# 0,5 0,5
s c
g = cb 0,05 ] 1,0 2,0 7,0
> B 0,02 0,01 0,015 0,01
o 2 a | 0,2/0,15**# - 0,3 1,0 -
o Q f
£ g |[0,2/0,15**# - 0,2 2,0 -
2 s 0,1 - 0,1# 0,3 0,2
os | sf 0,2/0,5*# - 0,1# 0,1 -
r 0,2/0,2* 0,05 0,1# 0,1 -
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Table 2 (continuation)
Acceptable daily doses and maximum allowable levels of different classes of insecticides
_ - Data bases
8 08
= @ 2 g g Ukrainian [14-16] Codex [9] EU [6] Japan [7] Canada [8]
[ O °
§°| <2 © MRL, mg/kg | APl [MRL, | ADI, | MRL, | ADI, | MRL, | ADI, | MRL,
- ’ mg /kg [mg/kg| mg /kg | mg/kg [mg /kg| mg/kg [mg /kg| mg/kg
0,01 - 2,0 0,21 -
c
0,02 - 0,3 0,21 -
o pt 0,03 - 0,054# 0,05 0,1'
= =
E=] £ vt 0,04 - 1,0 1,0 0,5
o ©
g S cb [0,01#/0,02** - 0,5 2.0 0,3
> g 0,005 - 0,015 0,05!
© 3 a |0,02/0,03**# - 1,0 2,01 1,01
o ! f
= o]
% 5 g |0,03#/0,05** - 0,5 2,01 0,5
= ©
g s - - 0,05%# 0,05 0,05!
os | sf - - - - -
r 0,4/1,0* - 0,2 0,21 0,051
0,2 0,05 0,05# 0,05 -
c
m 0,4 0,05 0,05# 0,05 -
pt 0,08 - 0,3 0,3 0,15
8 % v |t 0,04 - 0,2 2,0 0,25
2 8 cb 0,1 - 5,0 5,0 -
§ = 0,02 0,08 0,026 0,02
= = a | 0,1/0,05** 1,0 0,5 0,3 0,2
S s | f
c = g | 0,1/0,1** - 0,9 2,0 0,2
s - - 0,05# 0,04 -
os | sf 0,4/1,0* 0,02 0,2 0,02 -
r 0,4/2,0* 0,02 0,05# 0,02 -
w 0,1 - 0,1 0,05 0,05
c
0,05/
m 0,05-0,06* 0,2 0,1 0,05 0,05
pt 0,05 - 0,5 0,5 0,4
3 o v |t [o01/0,05* 0,5 0,5 2,0 -
e S
3 § cb 0.1 0,006 | %5 | 0,06 | 95 | 0,06 | 9° | 0,06 -
§ E f a | 0,07/0,01** 0,5 0,5 0,5 0,6
= g |0,07/0,01* 1,0 1,0 3,0 1,5
s 0,1/0,1* - 0,05# 3,0 3,5
os | sf [0,05/0,06*# 0,5 0,1 0,04 -
r 0,1/0,2* 0,5 0,1 0,04 -
Notes: ¢ — cereals; v — vegetables; f — fruits; os — oil seeds; w — wheat; m — maize; pt — potato;
t — tomato; a — apple; g — grape; s — soybean; r — rape seed; sf — sunflower seed; cb — cabbage;
# — not allowed, LOQ; * — oil; ** — juice; 1 — cypermethrin.
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2. Insecticides are contrary on grain used little
(in Canada practically do not use) and for use on
vegetables and fruits assortment of pesticides of
this group is wide enough.

3. A number of herbicides and insecticides
(chloroacetamides, organophosphates com-
pounds and synthetic pyrethroids), used in agri-
culture Ukraine on a wide range of cultures in
Europe, Canada and the United States are
banned for application or the term of their inclu-
sion in Annex | are finished [20].

4. In most cases, national MAL values by 1-2
orders of magnitude lower than the standards
adopted in other countries. This can be
explained by fundamental difference between
MAL and MRL values. In the first case - it is the-
oretical value: the maximum allowable level of
the substance in the products on base of which
the allowable daily intake is calculated. The sec-
ond — the real value: the maximum levels of
residues identified in foods as a result of analysis
of a large number of samples, and were used to
calculate the risk of the intake of this product and
this risk was acceptable.

o

Conclusions

1. It is established that in Ukraine the MAL val-
ues in foods in most cases are by 1-2 orders of
magnitude lower in all groups of pesticides
(fungicides, herbicides, insecticides) than stan-
dards approved in Europe, Canada, Japan and
the US, due to the principles of integrated
hygienic regulation force in Ukraine [17]. This
approach provides full safety of agricultural
products to consumers.

2. High MAL values of fungicides, to a lesser
extent, herbicides and insecticides, for oilseeds,
which are approved in Ukraine, need to be
revised, which, in turn, requires the improvement
of analytical methods for the control of pesticide
residues in these cultures.

Summarizing the problem, outlined in this arti-
cle, it should be noted that at the stage of
European integration of the regulatory frame-
work, which is currently valid in Ukraine, requires
a revision o the downside of MAL values, which
are higher than in Europe, with the facilitation of
export of agricultural products.
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HEOBXIQHICTb FAPMOHI3ALII TIFEHIYHNUX HOPMATHUBIB MNECTULINAIB Y XAPHOBUX
NMPOAYKTAX HA ETATI EBPOIHTEIPALlIl YKPAIHU
(HA NMPUKJIALI TEPBILMNAIB TA IHCEKTULUAIB) (TPOAOBXXEHHS)
A.M. AntoHenko, O.[1. BaspineBuy, C.T. Omenbyyk, B.I'. bapaos,
IHCTUTYT ririeHn Ta ekonorii HauioHanbHOro MeEANYHOro YHIBEPCUTETY
imeni O.0. boromonbusi, M. Kni, Ykpaina

PE3IOME. Y poboTi npesAcTaBaeHo pe3y/bTaTy ropiBHSILHOI OLiHKM HopMaTuBHOI 6a3u Ykpaity 3 6earney-
HOro BMIcTy repOiunaiB Ta iHCEeKTULMAIB y Xap4OBMX NPOAYKTax 3 HOPMaTUBHUMY B6a3amy iHLLIMX KpaiH CBITY:
CLUA, SnoHis, KaHaaa, kpaitu €Bponu Ta BCTaAHOBEHO PO30IXKHOCTI, BUAINEHO iXHi MPUYNHY i 3arpornoHoBa-
HO MOXJTUBI LUNSIXV BUPILLEHHS NPpo6eMu rapMoHisalii HopmaTuBHOI 6a3u Ykpaitn 3 MiXHapOoAHUMU CTaH-
Japramu.

Knro4osi cnoBa: makcumasnbHO AoNYCTUMI piBHi, rapMoHi3auisd, repbiuman, iHCekTuumam, MixHapoaHi cTaH-
Aaptu.

HEOBXOA4NMOCTb TAPMOHU3ALNN THTUEHUYECKUX HOPMATUBOB MNMECTULNA 0B
B MULLLEBbBIX MPOA4YKTAX HA STAINE EBPOUHTENPALUN YKPAUHDbI
(HA NTPUMEPE rEPBNLNA0B U UHCEKTULNLOB) (MPOAO/IXEHHUE)
A.H. AHTOHeHkKo, E.[1. BaBpuHesuy, C.T. Omenbyyk, B.I. bapaos
WHCTUTYT rurneHsi n 9Kkonormm HaumoHanbHOro MeanLMHCKOro yHuBepcuTeTa
nmenn A.A. boromonsua, r. Kues, YkpanHa
PE3KOME. B paborte npuBeneHb! pe3yibTaTbl CPaBHUTEIbHOW OLIEHK HOPpMaTUBHOV 6asbl YkpaunHsi o 6e3-
0rnacHOMY COAEPXAHWIO repOuLMa0B N UHCEKTULIMAOB B MULLIEBbIX MPOAYKTax ¢ HOPMaTBHbIMU Ga3amm Apy-
rux cTpaH mupa: CLUA, Snonus, KaHaaa, cTpaHbl EBPOMbl 1 YCTAHOBJIEHb! PACXOXAEHUS, BbIAENEHbI UX MPU-
YUHBI M NPEAJIOXEHbBI BO3MOXHbIE NMYTW PELLEHNs MPOBJIEMbI rapPMOHU3aLMM HOPMATUBHOV 6a3bl YkpaunHbl ¢
MEeXAYHapOaHbIMY CTaHAapTamu.
KntoyeBbie coBa: MakcyumManbsHO A0NYCTUMBIE YPOBHM, FapMOHN3aUMS, reponumnibl, MHCEKTULWABI, MEXAYHA-
POAHbIE CTaHAAPTHI.
Hapivwna po pepakuii 14.03.2016 p.
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