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NECESSITY OF HARMORIZATION OF PESTICIDE
HYGIERIC STANDARDS IN FOOD PRODUCTS

DURING UKRAINE'S EUROPEAN INTEGRATION
(ON FUNGICIDES EXAMPLE)
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Summary. In this article the results of a comparative assessment of the regulatory framework of Ukraine in safe content of
fungicides 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 possible solutions of the problem of regulatory harmonization
of Ukrainian regulatory framework to international standards were suggested.
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At present time in Ukraine adaptation and harmo-
nization of the regulatory framework in the field of
agriculture to the international standards are quite
actively developing [1, 2]. Such policy provides euro
integration of Ukraine and simplifies the conditions of
export of agricultural products. To integrate into the
internal market of the European Union (EU), Ukraine
should focus on European requirements, since the
main barriers to trade with the EU lies in the require-
ments for safety and quality of products, its charac-
teristics, conformity assessment procedures with the
technical requirements [3, 4].

Today in Ukraine 400 values of acceptable daily
doses (ADD) and ten times more of maximum allow-
able levels (MAL) values of pesticides are approved.
With a quarter of them (more than 100 values of ADD)
are fungicides. Therefore, it is necessary to analyze
compliance with hygienic standards and regulations
of fungicides in food that occupy a leading position
according to their assortment and volume of applica-
tion in Ukraine and other countries among all prepara-
tions for crops protection.

In addition, this class of pesticides used mainly two-,
three times during the crops’ growing season. Such
conditions of application can lead to fungicides accu-
mulation in agricultural raw materials [5].

The aim of work was a comparative assessment of
the Ukrainian regulatory framework of safe pesticides
contents in food stuffs with the regulatory bases of
other countries: the US, Japan, Canada, European
countries for establishing of fundamental differences,
their causes and possible ways of solving the problem.

Materials and methods. We have conducted a
comparative estimation of value of ADD and ADI
(acceptable daily intakes), MAL and MRL in the agricul-
tural production of the most common and widely used
pesticides in the world: triazoles (difenoconazole, tebu-
conazole, flutriafol); methoxyacrylates (pyraclostrobin,
trifloxystrobin, azoxystrobin); cyanopyrrole (boscalid,

metalaxyl-M); anilinopyrimidines (cyprodinil, pyri-
methanil); pyrazolecarboxamides (fluxapyroxad,
penthiopyrad, isopyrazam, sedaxan) [6-11].

Also the most common (both for domestic use and
for export) cultures were selected [12, 13]: cereals
(wheat and corn/maize), vegetables (potatoes, toma-
toes), garden fruits (apples, grapes), pulses (soy-
beans, peas). In addition, corn and soybeans are
related to oilseeds.

The values of ADD and MAL in food products, approved
in Ukraine are given from DSanPiN 8.8.1.2.3.4.- 000-
2001 [14-16]. Also data bases of Europe [6], Japan [7],
Canada [8] and Codex Alimentarius [9] were used.

Results and discussion. The results of compara-
tive analysis showed that 47 % of the test substances,
ADD values that are approved in Ukraine, coincide with
the values of acceptable daily intakes (ADI), substanti-
ated by experts of FAO/WHO, USA, Japan (table 1). In
all other cases the value of ADD, which was approved
in Ukraine, much lower than values, established in
other countries.

The analysis of national health legislation in the field
of regulation of the safe use of pesticides and legisla-
tion of advanced countries showed that the national
regulatory framework is characterized by more strin-
gent requirements. Reasons for inconsistencies
between the values of ADI (FAO/WHO) and ADD
(DSanPiN 8.8.1.2.3.4-000-2001) are [17]:

1) Using for ADD calculation underthreshold doses,
established in toxicological experiment, as opposed
to the threshold dose, used for ADI substantiation;

2) Usage in substantiation of ADD value of more
“hard” safety coefficients (taking into account possi-
ble species sensitivity, long-term effects, high persis-
tence in the environment, etc.).

3) Using of the comprehensive hygienic standard-
ization principle provides for the distribution of the
ADD value between food products, drinking water and
atmosphere air.




Table 1
Acceptable daily doses and maximum residue levels of different classes of fungicides in agricultural plants
i Data bases
ﬁ:‘cea'l I‘:\‘;‘:‘f Crop Ukrainian [14-16] Codex [9] EU [6] Japan [7] Canada [8]
class | dient 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 0,05 0,02 0,1 0,1 0,1
o m — — 0,05 0,1 —
§ N} pt 0,1 4,0 0,1 0,1 4,0
c t 0,1 — 2,0 0,6 0,6
§ ; S 51/0.05" 0,002 — 0,01 08 0,01 oK 0,0096 50
3 g 0,05/0,05** 3,0 3,0 4,0 4,0
5 s — 0,02 0,05 0,05 0,15
P ps — 0,7 0,1 — 0,03
. W 0,2 0,15 0,1 2,0 0,15
© m 0,025/0,1* — 0,02 0,05 0,05
2 (—% y pt 0,05 — 0,02 0,1 —
S © t 0,04/0,05**# 0,7 0,9 1,0 —
g § ; - 3.05/0.05" 0,03 0 0,03 03 0,03 70 0,029 —
= 2 g 0,1/0,01%* 6,0 0,5 5,0 5,0
= s 0,01/0,05* 0,15 0,15 0,3 0,08
P ps — — 0,2 0,5 —
. w 0,1 0,15 0,5 0,5 —
m — — 0,5 — 0,01/0,02*
5 v pt — — 0,2 — —
45 t — — 0,3 0,3 —
= ; a 0,05/0,05** 0,01 — 0,01 0,4 0,01 0,3 0,33 0,4
= g 0,05/0,01** 0,8 0,8 1,0 1,5
s 0,2 0,4 0,5 0,4 0,4
P ps 0,4 — 0,05 — —
w 0,2 0,2 0,2 0,2 0,2
8 c ¢ m 0.2 0,02 0,02 0,02 —
2 g Ny pt 0,1 0,02 0,02 0,02 —
G = t 0,2/0,1**# 0,3 0,3 0,5 1,0
> S f a 0,2/0,05" % 0,03 0.5 0,03 05 0,03 10 0,034 15
2 g g 0,1 2,0 1,0 3,0 2.0
2 e 0 s 0,05 0,05 0,05 0,2 0,04
ps — 0,3 0,3 0,3 0,05

G107/7 tHHoakndox Hwaugody)

-Z-LYVH S102-24VH

gabed g8¢:LL 91027092 Pxb'L10Z



Continuation of table 1

. Data bases
Che- | Active Ukrainian [14-16] Codex [9] EU [6] Japan [7] Canada [8]
mical ingre- Crop
class | dient 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 0,05 0,0 0.3 0,2 0,05
- m 0,05 0,02 0,02 0,05 0,05/0,1"
5 N} ot 0,02 0,02 0,02 0,04 0,04
£ I 0,07/0,065° 0.7 0.7 0.7 0.5
> f a 0.04/0,05"% 0,02 — 0,04 0.7 0.1 3.0 0,05 2.0
8 2 9 0,06/0,05" # 3,0 3,0 5,0 0,08
g = S 0,05 — 0,01 0,08 0,02
& P bs — - 0,01 — 0,03
> w 0,0 0,2 0.5 0,3 0,03
2 ¢ m 0.2 0,02 0,02 0,05 —
2 5 § pt 0,2 7,0 7,0 1,0 8,0
S t 0,01/0,01° — 3,0 3,0 0,0
> . a — o — 0,2 0,01 0,2 2,0 2,0
§ g 0,1/0,1 2,0 2,0 10,0 4,0
s 0,2 0,5 0,5 0,5 0,5
P DS 0,0 — 0,15 05 0,0
. w 0,02 — 0,01 0,05 0,02
m 0,01 — 0,01 0,05 0,02
z y ot 0,02 5.0 5.0 0,02 6.0
S t 0,04/0,06"# 3,0 3,0 5,0 5,0
2 . a 0,05#/0,1# 0,015 — 0.4 5,0 0,37 5,0 0,33 5,0
" 2 g 0,04#/0,05 # 2,0 5,0 5,0 2,0
3 S 0.4 — 0.01 0.07 —
£ P ps 0,0 0,07 0.4 0,3 0.4
§ . W — 0,5 0,5 0,7 0,2
§ m - — 0,5 0,1 1,0
Sz v R == = 75 =5 =
[} — — s , ,
2 . a 0,5/0,05" % 0.04 2,0 0.04 2,0 0.04 2,0 0.044 2,0
2 9 0,3/0,15°# 5.0 5,0 10,0 3,5
S — — 3.0 3.0 0,1
P ps - - 3,0 3,0 55
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Continuation of table 1

. Data bases
ﬁ:‘;’l ﬁ“::‘ée Crop Ukrainian [14-16] Codex [9] EU [6] Japan [7] Canada [8]
class | dient MRL, mg/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 0,2 — 0,052 0,052 0,22
" m 0,1/0,5* = 0,05 0,05 0,05
2 = y pt 0,04 0,05 0,05 0,3 0,5
% _g t 0,04/0,04** 0,03 0,51 0.08" 0,2 0.08 2,0 0,022 1,0
) I ; a — — 1,0 0,2 0,1
g 2 g 0,04/0,04** 1,01 2,0 1,0 2,0
© s 0,4 0,05 0,1 0,05 1,0
P ps 0.0% 0,051 0,05 0.2 0.2
. w 0,1 0,5 0,5 0,5 -
m - = 0,02 0,5 -
= § pt - - 0,02 — -
5 t 0,1/0,1°# - 1,5 0,5 15
3 f - 3.0576.05% 0,03 — 0,03 5 0,03 50 0,027 =
g 3 g 0,05/0,05** 3,0 3,0 5,0 2,0
= s - - 0,02 0,1 0,6
€ P [ps — — 1,0 0,2 0,6
2 w — — 0,05 - -
2 ¢ m — — 0,01 — —
f= T § pt = 0,05 0,05 0,05 0,05
£ t 0,05 0,7 1,0 2,0 0,5
£ . a 0,2/0.2 0,02 - 0.2 15,0 0.17 14,0 0.17 12,0
> g 0,2/0,2** 4,0 5,0 10,0 5,0
s = = 0,02 - -
P ps — — 0,5 1,0 —
2 w 0,2 0,3 0,4 0,3 0,3
2 5 ¢ m - 0,01 0,01 0,2 0,01
g g . pt 0,1 0,03 0,03 0,03 =
8 S t - = 0,6 0,7 0,7
5 § f - — 0,02 — 0,02 o 0,02 o9 0,021 08
% 3 g — — 0,01 2,0 2,0
8 - s — 0,15 0,15 0,3 0,15
2 b bs — 0.4 0.4 0.4 0.4
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Continuation of table 1

Data bases
Che- Active —
mical ingre- Crop Ukrainian [14-16] Codex [9] EU [6] Japan [7] Canada [8]
class dient MRL, mg/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 0,2 0,1 0,1 0,2 0,15
m — 0,01 0,01 0,02 0,01/ 0,052
K . pt — 0,05 0,05 0,06 0,06
> * *
5 0.1/0,1 0.1 — 0.1 2,0 0.1 3.0 0,081 3.0
£ ; a 0,1/0,1** — 0,5 2,0 0,5
g g 0,1/0,1** — 0,01 10,0 —
s 0,1/0,2* 0,3 0,3 0,4 0,4
P [Tps - 0.3 0.3 0.4
0 w 0,1 0,03 0,2 0,2
() C
.g m — — 0,01 0,2
g £ pt — — 0,01 —
3 I§ v
= y t _ 0,01 — 0,06 1.5 0,03 — 0,055 4
3 2 a 0,1#/0,1%** : — ’ 0,7 ’ — ’
(0] (o) f
S 2 g — — 0,01 —
m —_— —_— JE—
% . S 0,01
ps — — 0,01 —
. w 0,01 0,01 0,01 0,01
m — — 0,01 0,01
c v pt — — — 0,02
t N N J— —_
8 0,1 0,1 0,013 0,11 0,11
? f — — — —
s — 0,01 0,01 0,01
P ps — — — 0,01
Notes:

¢ — cereals; v — vegetables; f — fruits; p — pulses; w — wheat; m — maize; pt — potato; t — tomato; a — apple; g — grape; s — soybean; ps — peas;
# — not allowed, LOQ; * — oil; ** — juice;

1 — for metalaxyl; 2 — for both metalaxyl and metalaxyl-M; 3 — default for all cultures; 4 — only bananas.
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Analysis of MAL values (table 1), approved in
Ukraine and MRL of other countries (USA, Japan,
Canada, Europe) showed that the total matches of the
standards observed only in 10,7 %, complete mis-
match — at 60,7 %. It should be noted that 28,6 % of
standards were at the same order of numbers.

It was noted that most matches of MAL and MRL
values were in wheat: the same values in 24,0 % of
cases, similar — in 44,0 % of cases. While the MAL
values in apples and grapes, approved in Ukraine,
does not coincide with MRL in any of the studied
countries, amount of values of the same order are
only 18,2 % and 4,1 %, respectively. As for oil crops
(corn and soybeans), were found just 8,0 % of match-
es of Ukrainian MAL with MRL values of other coun-
tries, values at the same level — 48,0 % of cases, dif-
ferent — 44,1 %.

Comparative analysis of MAL and MRL values,
approved in other countries, found that 30,0-68,3 %
of cases in Europe, USA and Japanese standards are
the same; in 20,0-40,2 % of cases — close in mean-
ings; and only 11,5-28,3 % — different. When com-
paring the MRL values of above mentioned countries
and Canada was found that groups of same values,
the values of the same order and different values
make up about a third of each.

The main differences between the studied parame-
ters in Ukraine and in the world are:

1. MRL of fungicides for corn and soybean oils are
established only in Ukraine and partially in Canada, for
apple, grape and tomato juice — only in Ukraine.

2. More the same values of fungicide MAL and MRL
were established for new active substances, provided
into the practice of agriculture in recent years
(penthiopyrad, sedaxan).

3. In most of cases the MAL values, approved in
Ukraine are by 1-2 orders of magnitude (in the case of
apples and grapes by 3 orders of magnitude) lower
than the corresponding indices of MRL, approved in
other countries.

o

4. The main difference between the MAL and MRL
values of fungicides for oilseed is that the values,
approved in Ukraine, higher than values, approved in
other studied countries (63,6 % of cases — including
standards that differ, 44,0 % — of all MRL of these
cultures).

Described differences can be explained by different
methodological approaches to the substantiation of
MAL values. In Ukraine the maximum allowable level is
calculated based on the value of residues in harvests
of agricultural crops, acceptable daily dose, risk
assessment considering acceptable daily intake and
daily real intake from all crops in which the substance
is registered [18]. In other countries, the value of
residues in harvests of crops and estimated values of
the relative risks in the results obtained are taking into
account primarily [6-9].

Conclusions

1. Overcoming of the mentioned problems requires
not only the elimination of internal contradictions in
the regulatory frameworks of various countries and
international recommendations based on a systemat-
ic approach [19] but differentiated approach to the
substantiation and approval of standards.

2. Considering belonging of fruits and juices to baby
food, the substantiation of MAL values of fungicides
should be guided by the principles of comprehensive
hygienic standardization, forced in Ukraine [18].

3. High MAL values for oilseeds, 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.

This article shows the comparative analysis of
hygienic standards in food products of active sub-
stances belonging to the group of fungicides, in future
articles we plan to continue analysis of mentioned
problem on groups of herbicides and insecticides.
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HeoobxigHicTb rapMoHi3auii ririeHiYHUXx HOpMaTUBIB NeCTULUAIB y Xap4yOBUX NMPOJYKTax
Ha eTani eBpoiHTerpauii Ykpaiuu (Ha npuknagi QyHriunais)
A.M. AHToHeHko, O.[1. BaBpiHesuny, B.I. bapaos, C.A. Omenbyyk
IHCTUTYT ririeny Ta ekonorii HalioHansHoro meanyHoro yHisepeutety imeHi O.0. boromonbus, M. Kuis, YkpaiHa

Pestome. Y poboTi HaBenieHO pe3ybTaTy nopiBHSIbHOI OLiHKM HOpMaTUBHOI 6a3un YkpaiHn 3 6e3ne4YHoro BMICTy QyHri-
unaiB y xap4oBuX NpoayKTax 3 HopmMaTuBHUMY 6a3amu iHwmnx KpaiH csity: CLUA, Snowis, KaHaga, kpaitv €Bponu, BCTa-
HOBJIEHO PO30IXHOCTI, 3a3HAYEHO iXHi MPUYUHYM | 3aMPONOHOBAHO MOXJIUBI LLUNSIXV BUPILLEHHS NPO6eMu rapMoHisauii
HopmaTuBHOI 6a3u YkpaiHu 3 MiXHapoaHUMM cTaHaapTaMuy.

KnroyoBi crnoBa: MakcyumMasibHO AONyCTUMI PIBHI, rapMOHi3aLlis, QyHriuman, MixHapoAaHi CTaHaapTy.

Heob6xoaMmMoCTb rapMOHU3aLNN rurmneHnYecKux HopMaTUBOB NeCTULUAOB B NULLEBbIX NMPOAYKTaX Ha 3Tane
eBpouHTerpauuu YkpauHol (Ha npuMmepe QyHruunaos)
A.H. AHTOHeHKo, E.[. BaBpuHesud, B.I. bapaos, C.A. Omenb4yk
WIHCTUTYT rurneHsl 1 3Kkoa0rum HaumoHaabHOro MeanumHCKoro yumBepcuteta umenn A.A. boromorsbua,
r. Kne, YkpavHa

Pesiome. B pabote rnpuBeneHbl pe3ynbTaTtbl CPaBHUTE/IbHOM OLEHKM HOPMaTuBHOM 6a3bl YkpauHbl no 6e3onacHomy
coaepxarHnio GyHruumMa0B B MULLEBbLIX MPOAYKTax ¢ HopMaTuBHbIMY 6a3amu Apyrux cTpaHd mupa: CLUA, Snoxus, KaHaaa,
CTpaHbl EBPOribl v yCTaHOBIEHb! PACXOXAEHWS, YKa3aHb! VX MPUYMHBI Y NPEAJIOXEHBI BOZMOXHbIE MyTy peLLeHus npobe-
Mbl rapMOH13aLmMmM HOPMAaTUBHON 6a3bl YkpanHbl ¢ MeXayHapoAHbIMY CTaHAapTaMuy.

KntoyeBsie cnoBa: MakcumMasibHO A0MyCTUMBIE YPOBHU, rapMOHU3aLUmsl, QyHruumab!l, MeXAyHapoaHbIEe CTaHAapThI.
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