Online ISSN 2287-2051

SOk} otY| X (Korean J, Pestic, Sci.)
Print ISSN 1226-6183

Vol. 20, No. 4, pp. 326-340 (2016)
https://doi.org/10.7585/kjps.2016.20.4.326 @ CrossMark
rossivlar.

& dlick for updates

ORIGINAL ARTICLES / RESIDUE / TOXICITY / SAFETY

sof Z20 )3 GHS 7|ED SHY J|F0) MGE X3 NS B
M 22 20| H|Z

20/ - ORI - O[Lt8] - OFe! - Al
}

ROKM* - @70} 8T - X
FY Ao FABAANY 5B}

Comparison of Differences between the Results of Irritation
Classification after Irritation Calculation with GHS Criteria
and RDA Directives in Plant Protection Products

Are-Sun You*, Jin A Oh, Soojin Park, Youmi Jo, Je Bong Lee, Nanhee Lee, Ju Yeon Lee and Yangbin Thm

Division of Agro-material Safety Evaluation, Department of Agro-food Safety,
National Institute of Agricultural Sciences, Wanjugun, Korea

(Received on October 25, 2016. Revised on November 29, 2016. Accepted on November 29, 2016)

Abstract GHS was compared with that of current RDA directives in skin and eye irritation for plant
protection products (PPPs). According to the result of evaluation and classification of skin and eye irritation
by RDA directives and GHS for 59 PPPs, 25.5% of PPPs were changed the classification of skin irritation
from slightly and moderately by RDA directives to Not Classified by GHS, and 45.8% of PPPs were
changed the classification of eye irritation from slightly by RDA directives to Not Classified by GHS. 6.8%
of PPPs in skin irritation and 5.1% in eye irritation were classified more highly as category 1 by GHS
because of irreversible effect. According to the result of comparison with GHS classification by data of
irritation study for PPPs and by GHS classification and concentration of active substances, 25.5% was
changed more lowly and 3.4% more highly in skin irritation, and 25.4% was changed more lowly and 11.9%
more highly in eye irritation. It is needed to draw a plan to supplement for other results between GHS and
RDA directives.
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Table 1. Comparison of classification criteria for skin irritation between RDA directives (plant protection products) and GHS

Item RDA (plant protection product) GHS (a.s.”’, RDA)

No. of animal 3 3

Exposure duration 4h 4h

End point PLLY Mean value for erythermaeschar formation or

oedema in individual animal at 24, 48, 72 h

- Sum of score in erytherma eschar formation and oedema - score of erythermaeschar formation or oedema

Calculation - Average of 3 animals
- Average of 24 and 72 h
Non :<1.0
. .. . Slightly :1.1~2.0
Evaluation criteria Moderately 21~50
Severely :>5.1

- value of individual animal
- Average of value in 24, 48, and 72 h

- Corrosive category 1
: Corrosive in > 1 of 3 animals

- Irritation category 2
: 2.3 <mean value < 4.0 for erythermaeschar forma-
tion or oedema in at least 2 of 3 animals

¥ a.s. : active substances.
 PLL : Primary irritation index.

Table 2. Comparison of classification criteria for eye irritation between RDA directives (plant protection products) and GHS

Item RDA (plant protection product) GHS (a.s.”, RDA)
No. of animal 3 3
End point AOLY Mean value for corneal opacity or iritis, conjunctival

- Sum of score in corneal opacity, iritis, conjuctival

redness, oedema, discharge

Calculation - Average of 3 animals
- Average of 24 and 72 h
Non :<10
. ... Slightly :10.1~30
Evaluation criteria 1o jerately £30.1 ~ 60.0
Severely :>60.1

redness or oedema in individual animal at 24, 48, 72 h

- score of corneal opacity or iritis, conjunctival redness or
oedema

- Value of individual animal

- Average of value in 24,48, and 72 h

- SErious eye damage category 1

: corneal opacity > 3; and/or

iritis > 1.5 in at least 2 of 3 animals

irreversible effect on the eye
- Eye irritation category 2

: corneal opacity > 1; and/or iritis > 1; and/or
conjunctival redness > 2; and/or conjunctival oedema
>2 in at least 2 of 3 animals

9 as. : active substances.
» A.O.L : Acute ocular irritation index.
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Table 3. List of plant protection products investigated in skin and eye irritation

Code Plant Protection Product Formulation Cone.” (%) Activity
1 I-methylcyclopropene(1-MCP) GA 2 Growth regulator
2 Abamectin EC 1.8 Insecticide
3 Acetamiprid ME 10 Insecticide
4 Acetamiprid SL 10 Insecticide
5 Alpha-cypermethrin+Tebufenozide SC 6.8(1.8+5) Insecticide
6 Amisulbrom+Chlorothalonil SC 41(6+35) Fungicide
7 Azimsulfuron+Benzobicyclon+Fentrazamide UG 17.1(0.5+6.6+10) Herbicide
8  AzimsulfurontBenzobicyclon+Oxaziclomefone UG 9.7(0.5+6.6+2.6) Herbicide
9  Azocyclotin+Bifenthrin SC 26(25+1) Insecticide
10 Azoxystrobint+Difenoconazole WG 18(12+6) Fungicide
11 Azoxystrobin+Dimethomorph WG 23(8+15) Fungicide
12 Bensulfuron-methyl+Benzobicyclon+Fentrazamide UG 18.3(1.7+6.6+10) Herbicide
13 Bensulfuron-methyl+MCPA-+Mefenacet SC 28(1+6+21) Herbicide
14  BentazonetFlucetosulfuron+Simetryn GR 7.8(7+0.1+0.7) Herbicide
15  BentazonetPropanil ME 17(16+1) Herbicide
16  BentazonetTefuryltrione GR 11.67(11+0.67) Herbicide
17 Benzobicyclon+Mefenacet+Propyrisulfuron SC 26.5(4+21+1.5) Herbicide
18  Benzobicyclon+Penoxsulam+Pyraclonil SC 4.98(3+0.48+1.5) Herbicide
19 Benzobicyclon+Pyraclonil GR 1(0.74+0.3) Herbicide
20  Bifenthrin SC 17.15 Insecticide
21 Bromobutide+Carfentrazone-ethyl+Penoxsulam GR 4.99(4.5+0.37+0.12) Herbicide
22 Dichlobenil GR 2.65 Herbicide
23 Dichlorvos+Lambda-cyhalothrin DC 20.8(20+0.8) Insecticide
24 Dimethyl disulfide EC 94.56 Insecticidet+Fungicide
25  Dimethyl disulfide AL 99.55 Insecticidet+Fungicide
26  Dinotefuran+Zeta-cypermethrin DC 14.8(10+4.8) Insecticide
27  Dithianon WG 44 Fungicide
28  Dithianon+Fluxapyroxad SC 28(25+3) Fungicide
29  Emamectin benzoate EC 2.15 Insecticide
30 Emamectin benzoate SG 5 Insecticide
31  FlazasulfurontMCPA WG 37.5(7.5+30) Herbicide
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Table 3. continued

20/

OIFIE - Olct3 - 0781 - Qs

Code Plant Protection Product Formulation Conc.? (%) Activity

32 Fludioxonil+Prochloraz SC 33(18+15) Fungicide

33 Fluroxypyr-meptyl+Triclopyr-TEA ME 32.5(8.5+24) Herbicide

34  Flutolanil+Hymexazol WP 40(10+30) Fungicide

35  Gibberellic acid+Gibberellin A4+7 SP 4(2+2) Growth regulator
36  Glufosinate-ammonium SL 18 Herbicide

37  Glufosinate-ammonium+MCPA SL 21(16+5) Herbicide

38  Glufosinate-P SL 11 Herbicide

39  HexaconazoletTebuconazole EC 26.5(1.5+25) Fungicide

40  Ipfencarbazone+Pyrazosulfuron-ethyl+Tefuryltrione GR 1.6(0.83+0.07+0.7) Herbicide

41  Lambda-cyhalothrintSulfoxaflor SL 8.2(2+6.2) Insecticide

42 Lufenuron EW 5 Insecticide

43  Mefenacet+Metazosulfuron GR 3.83(3.5+0.33) Herbicide

44 Metazosulfuron DT 2 Herbicide

45  OrysastrobintBenfuracarb GR 7.1(3.5+3.6) InsecticidetFungicide
46  Oxadiagyl+Oxadiazon EC 6.2(1.2+5) Herbicide

47  OxaziclomefonetTefuryltrione SC 2.6(0.6+2) Herbicide

48  Oxaziclomefone+Tefuryltrione GR 1.27(0.27+1) Herbicide

49  Oxaziclomefone+Tefuryltrione DT 7.6(1.6+6) Herbicide

50  Pretilachlor+Pyraclonil SE 15.8(14+1.8) Herbicide

51  Probenazole+Benfuracarb GR 13.6(10+3.10) InsecticidetFungicide
52 Prochloraz+Triflumizole EC 27.5(12.5+15) Fungicide

53 Propiconazole DC 25 Growth regulator
54  Pyribenzoxim EC 5 Herbicide

55  Tebuconazole+Buprofezin WP 27.5(25+2.5) InsecticidetFungicide
56  TetraconazoletThifluzamide EC 9(8+1) Fungicide

57  Thiacloprid SC 10 Insecticide

58  Trinexapac-ethyl SL 11.3 Growth regulator
59  Trycyclazole+Carbosulfan+Imidacloprid GR 7.5(4+3+0.5) InsecticidetFungicide

? Conc. : concentration.

AL : Other liquid to be applied undiluted, DC : Dispersible concentrate, DT : Tablet for direct application, EC : Emulsifiable concentrate, EW
: Emulsion, oil in water, GA : Gas, GR : Granule, ME : Micro-emulsion, SC : Suspension concentrate, SE : Suspo-emulsion, SG : Water
Soluble granule, SL : Soluble concentrate, SP : Water Soluble powder, UG : Up granule(water floating granule), WG : Water dispersible
granules, WP : Wettable powder

Fig. 1. Formulation type of plant protection product in 59 plant
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Table 4. Irritation classification of active substances and plant protection products in GHS criteria
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Classification of a.s.”

Classification of plant protection product

Code  Active substance — — — —
Skin irritation Eye irritation Skin irritation Eye irritation
1 1-MCP N.D.” N.D. N.D. N.D.
2 Abamectin N.C.© N.C. N.C. N.C.
3 Acetamiprid N.C. N.C. N.C. N.C.
4 Acetamiprid N.C. N.C. N.C. N.C.
Alpha-cypermethrin N.C. N.C.
5 . N.C. N.C.
Tebufenozide N.C. N.C.
Amisulbrom N.C. N.C.
6 . N.C. 2
Chlorothalonil N.C. 2
Azimsulfuron N.C. N.C.
7 Benzobicyclon N.C. N.C. N.C. N.C.
Fentrazamide N.C. N.C.
Azimsulfuron N.C. N.C.
8 Benzobicyclon N.C. N.C. N.C. N.C.
Oxaziclomefone N.C. N.C.
0 Azocyclotin 1 1 ! {
Bifenthrin N.C. N.C.
Azoxystrobin N.C. N.C.
10 . N.C. N.C.
Difenoconazole N.C. 2
Azoxystrobin N.C. N.C.
11 . N.C. N.C.
Dimethomorph N.C. N.C.
Bensulfuron-methyl N.C. N.C.
12 Benzobicyclon N.C. N.C. N.C. N.C.
Fentrazamide N.C. N.C.
Bensulfuron-methyl N.C. N.C.
13 MCPA 2 1 N.C. 1
Mefenacet N.C. N.C.
Bentazone N.C. 2
14 Flucetosulfuron N.C. 2 N.C. N.C.
Simetryn N.C. N.C.
Bentazone N.C. 2
15 . N.C. 2
Propanil N.C. N.C.
Bentazone N.C. 2
16 . N.C. 2
Tefuryltrione N.C. N.C.
Benzobicyclon N.C. N.C.
17 Mefenacet N.C. N.C. N.C. N.C.
Propyrisulfuron N.C. N.C.
Benzobicyclon N.C. N.C.
18 Penoxsulam N.C. N.C. N.C. N.C.
Pyraclonil N.C. N.C.
Benzobicyclon N.C. N.C.
19 . N.C. N.C.
Pyraclonil N.C. N.C.
20 Bifenthrin N.C. N.C. N.C. N.C.
Bromobutide N.C. N.C.
21 Carfentrazone-ethyl N.C. N.C. N.C. N.C.
Penoxsulam N.C. N.C.
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Table 4. continued

. Classification of a.s.” Classification of plant protection product
Code  Active substance — — — —
Skin irritation Eye irritation Skin irritation Eye irritation

22 Dichlobenil N.C. N.C. N.C. N.C.
Dichlorvos N.C. N.C.

23 . N.C. N.C.
Lambda-cyhalothrin N.C. N.C.

24 Dimethyl disulfide 2 2 2 2

25 Dimethyl disulfide 2 2 2
Dinotefuran N.C. N.C.

26 . N.C. N.C.
Zeta-cypermethrin N.C. N.C.

27 Dithianon N.C. 1 N.C. 1
Dithianon N.C. 1

28 N.C. 1
Fluxapyroxad N.C. N.C.

29 Emamectin benzoate N.C. 1 N.C. 2

30 Emamectin benzoate N.C. 1 N.C.
Flazasulfuron N.C. 2

31 2 1
MCPA 2 1
Fludioxonil N.C. N.C.

32 N.C. N.C.
Prochloraz N.C. N.C.

13 Fh.lroxypyr-meptyl 2 1 NC. {
Triclopyr-TEA N.C. 1
Flutolanil N.C. N.C.

34 N.C. 1
Hymexazol N.C. 1
Gibberellic acid N.C. N.C.

35 . . N.C. N.C.
Gibberellin A4+7 N.C. 2

36 Glufosinate-ammonium N.C. N.C. N.C. N.C.
Glufosinate-ammonium N.C. N.C.

37 N.C. 1
MCPA 2 1

38 Glufosinate-P N.C. N.C. N.C. N.C.
Hexaconazole N.C. N.C.

39 N.C. N.C.
Tebuconazole N.C. N.C.
Ipfencarbazone N.C. N.C.

40 Pyrazosulfuron-ethyl N.C. N.C. N.C. N.C.
Tefuryltrione N.C. N.C.
Lambda-cyhalothrin N.C. N.C.

41 N.C. N.C.
Sulfoxaflor N.C. N.C.

42 Lufenuron N.C. N.C. N.C. N.C.
Mefenacet N.C. N.C.

43 N.C. N.C.
Metazosulfuron N.C. N.C.

44 Metazosulfuron N.C. N.C. N.C. N.C.
Orysastrobin N.C. N.C.

45 N.C. N.C.
Benfuracarb N.C. N.C.
Oxadiagyl N.C. N.C.

46 . N.C. N.C.
Oxadiazon N.C. N.C.
Oxaziclomefone N.C. N.C.

47 . N.C. N.C.
Tefuryltrione N.C. N.C.
Oxaziclomefone N.C. N.C.

48 N.C. N.C.

Tefuryltrione N.C. N.C.
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Table 4. continued

Classification of a.s.”

Code  Active substance

Classification of plant protection product

Skin irritation

Eye irritation Skin irritation Eye irritation

19 Oxaziclomefone N.C. N.C. NC. NC.
Tefuryltrione N.C. N.C.
50 Pretilachlor N.C. N.C. NC. NC.
Pyraclonil N.C. N.C.
51 Probenazole N.C. N.C. NC. NC.
Benfuracarb N.C. N.C.
5 Prochloraz N.C. N.C. NC. NC.
Triflumizole N.C. N.C.
53 Propiconazole N.C. N.C. N.C. N.C.
54 Pyribenzoxim N.C. N.C. N.C. N.C.
55 Tebuconazole N.C. N.C. NC. NC.
Buprofezin N.C. 2
56 Tetraconazole N.C. N.C. NC. NC.
Thifluzamide N.C. N.C.
57 Thiacloprid N.C. N.C. N.C. N.C.
58 Trinexapac-ethyl N.C. N.C. N.C. N.C.
Trycyclazole N.C. N.C.
59 Carbosulfan N.C. N.C. N.C. N.C.
Imidacloprid N.C. N.C.
9 a.s. : active substance.
» N.D. : No data available.
9N.C. : Not classified.
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Fig. 2. Comparison of skin irritation with irritation score in
RDA and GHS criteria.
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Table 5. Skin irritation by P.I.I. in RDA directives, irritation score in GHS criteria or category of active substances contained within
plant protection products

Classification (RDA) Classification (GHS) with irritation score (Gckllass)s 15\'1;2;:122.8)
Code
Category PLL Category E%ﬁ?ﬁ?hm Oedema Category

1 Moderately 4.7 N.C.P >1.5 <l1.5 N.D.2
2 Moderately 3 N.C. >1.5 <1.5 N.C.
3 non 0 N.C. 0 0 N.C.
4 non 0 N.C. 0 0 N.C.
5 Slightly 1.2 N.C. <l.5 0 N.C.
6 Moderately 3.5 1 >1.5 >1.5 N.C.
7 Moderately 4 2 223 <L.5 N.C.
8 Non 0 N.C. 0 0 N.C.
9 Moderately 42 1 >2.3 >1.5 1
10 Moderately 3 2 223 0 N.C.
11 Non 0.5 N.C. <l.5 0 N.C.
12 Non 0 N.C. 0 0 N.C.
13 Moderately 2.3 N.C. <l.5 <l.5 N.C.
14 Slightly 1.3 N.C. <l.5 <1.5 N.C.
15 Non 0.9 N.C. <1.5 0 N.C.
16 Non 0.2 N.C. <1.5 0 N.C.
17 Moderately 42 2 >2.3 >1.5 N.C.
18 Non 0.5 N.C. <1.5 0 N.C.
19 Non 0 N.C. 0 0 N.C.
20 Slightly 1.33 N.C. <l.5 0 N.C.
21 Non 0.9 N.C. <1.5 0 N.C.
22 Moderately 29 2 223 <L.5 N.C.
23 severely 6.67 1 >4 >2.3 N.C.
24 Moderately 4 1 >2.3 <1.5 2
25 Moderately 2.7 N.C. >1.5 <1.5 2
26 Slightly 1.5 N.C. <1.5 0 N.C.
27 Moderately 23 N.C. >1.5 >1.5 N.C.
28 Moderately 29 2 >2.3 <L.5 N.C.
29 Moderately 4 1 >4 0 N.C.
30 Non 0 N.C. 0 0 N.C.
31 Non 0 N.C. 0 0 2
32 Non 1 N.C. <1.5 0 N.C.
33 Non 0.8 N.C. <1.5 0 N.C.
34 Non 0 N.C. 0 0 N.C.
35 Non 0.5 N.C. <1.5 0 N.C.
36 Slightly 1.7 N.C. <1.5 <15 N.C.
37 Moderately 4.5 2 223 <L.5 N.C.
38 Slightly 1.9 N.C. >1.5 <1.5 N.C.
39 Moderately 2.5 2 >2.3 0 N.C.
40 Moderately 22 N.C. >1.5 <L.5 N.C.
41 Non 0.7 N.C. <l.5 0 N.C.
42 Moderately 33 2 >2.3 <15 N.C.
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Code Classification (RDA) Classification (GHS) with irritation score ( GCIl{aSs)s 1\55[211;[122,”
Category PLL Category Erytf}ém?i]f)fhar Oedema Category

43 Non 0 N.C. 0 0 N.C.
44 Non 0 N.C. 0 0 N.C.
45 Non 0 N.C. 0 0 N.C.
46 Moderately 2.5 1 >1.5 <1.5 N.C.
47 Moderately 2.9 2 >1.5 <1.5 N.C.
48 Non 0.8 N.C. <1.5 0 N.C.
49 Non 0 N.C. 0 0 N.C.
50 Slightly 1.5 N.C. <l.5 <1.5 N.C.
51 Non 0 N.C. 0 0 N.C.
52 Moderately 4.5 2 >2.3 >1.5 N.C.
53 Non 0.2 N.C. <l.5 0 N.C.
54 Non 0.9 N.C. <1.5 0 N.C.
55 Non 0 N.C. 0 0 N.C.
56 severely 5.5 1 >2.3 >2.3 N.C.
57 Slightly 1.2 N.C. <1.5 <1.5 N.C.
58 Non 0 N.C. 0 0 N.C.
59 Non 0.5 N.C. <l.5 0 N.C.

9 a.s. : active substance.

Y N.C. : Not classified.

9N.D. : No data available.
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Fig 3. Comparison of skin irritation in GHS criteria by irritation
score and category of active substances contained within plant
protection products.
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Table 6. Eye irritation by A.O.I. in RDA directives, irritation score in GHS criteria or category of active substances contained within

plant protection products

Code Classification (RDA) Classification (GHS) with irritation score (C(}ZPIIaSs)s l\gictitl:ga)
Category A.O.L Category Cornea;r(i)gscny or re diggl(l)rrlcgggma Category

1 Slightly 12 N.C» 0 <2 N.D.9
2 Non 7.34 2 0 >2 N.C.
3 Moderately 313 2 >1 >2 N.C.
4 Slightly 12 N.C. 0 0 N.C.
5 Slightly 21 N.C. 0 <2 N.C.
6 Severely 110 1 >3 >2 2

7 Slightly 12 N.C. 0 <2 N.C.
8 Non 10 N.C. 0 <2 N.C.
9 Severely 110 1 >3 >2 1
10 Non 8 N.C. 0 <2 N.C.
11 Slightly 13.3 N.C. 0 <2 N.C.
12 Slightly 14 N.C. 0 <2 N.C.
13 Non 8 N.C. 0 <2 1
14 Slightly 16.7 N.C. 0 <2 N.C.
15 Slightly 14.7 N.C. 0 <2 2
16 Slightly 17.3 N.C. <1 <2 2
17 Non 8.7 N.C. 0 <2 N.C.
18 Slightly 12.3 N.C. 0 <2 N.C.
19 Slightly 11.3 N.C. 0 <2 N.C.
20 Slightly 13.67 N.C. 0 <2 N.C.
21 Slightly 14.7 N.C. 0 <2 N.C.
22 Slightly 133 N.C. 0 <2 N.C.
23 Slightly 16.7 N.C. 0 <2 N.C.
24 Moderately 37 2 >1 >2 2
25 Slightly 17.3 N.C. 0 <2 2
26 Slightly 12 2 0 >2 N.C.
27 Slightly 17.7 2 >1 >2 1
28 Slightly 133 N.C. 0 <2 1
29 Moderately 37 2 >1 >2 2
30 Non 233 2 0 >2 1
31 Non 9.3 N.C. 0 <2 1
32 Slightly 26 2 0 >2 N.C.
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Code Classification (RDA) Classification (GHS) with irritation score (C(}ZPIIaSs)s 1\)13;;:1:1;@
Category A.OlL Category Comee;rcfgsamty or re diggl(])?ccfglfma Category

33 Slightly 20 2 <1 >2 1

34 Moderately 47 1 >1 >2 1

35 Slightly 13.3 N.C. 0 <2 N.C.
36 Slightly 38 1 >1 >2 N.C.
37 Slightly 12 N.C. <1 <1 1

38 Slightly 18 2 <1 >2 N.C.
39 Slightly 26 2 0 >2 N.C.
40 Non 8 N.C. 0 <2 N.C.
41 Slightly 14 2 0 >2 N.C.
42 Slightly 12 2 0 >2 N.C.
43 Slightly 13.3 N.C. 0 <2 N.C.
44 Slightly 13.3 N.C. 0 <2 N.C.
45 Slightly 14.7 N.C. 0 <2 N.C.
46 Slightly 10.7 2 0 >2 N.C.
47 Non 0 N.C. 0 0 N.C.
48 Non 9.3 N.C. 0 <2 N.C.
49 Slightly 10.7 N.C. 0 <2 N.C.
50 Slightly 153 N.C. 0 <2 N.C.
51 Slightly 14 2 0 >2 N.C.
52 Slightly 14 2 0 >2 N.C.
53 Slightly 113 N.C. 0 <2 N.C.
54 Non 4 N.C. 0 <2 N.C.
55 Slightly 12 N.C. 0 <2 N.C.
56 Moderately 39.3 1 >1 >2 N.C.
57 Slightly 133 2 0 >2 N.C.
58 Slightly 18.3 2 >1 >2 N.C.
59 Slightly 16.3 N.C. 0 <2 N.C.

¥ a.s. : active substance.
®N.C. : Not classified.
9N.D. : No data available.
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Fig. 5. Comparison of eye irritation in GHS criteria by
irritation score and category of active substances contained
within plant protection products.
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