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Abstract This study was conducted to evaluate the toxicity and risk of organic agricultural materials
(OAMs) allowed in Korea, and to secure the safety to human and environment. As of April 2018, the
approved items of OAMs in use is 1590, of which 50% for crop growth and soil improvement materials,
16.2% for crop growth, 15.6% for pest control, 11.6% for disease control, 4.5% for disease and pest control,
and 2.1% soil improvement. It is known that there are about 50 kinds of active ingredients of OAMs
products, such as azadirachtin, acetophenone, capsaicin and so on. Their toxicities are low except for several
active ingredients. In review of cancer, ethanol and anthraquinone are classified as Category 1 and 2B,
respectively. The acute oral and dermal toxicity categories of OAMs products were classified as Class III
(moderate toxicity), 6 and 33 items, respectively, and remainder were classified as Class IV (low toxicity). In
the case of irritation test, when the pH is <2.0 or >11.5, it is classified as strong. Also, 10 items were
classified as strong irritants for both skin and eye and only the one item was classified as that for eye. All of
the acute fish toxicity were equal or more than 2.0 ppm and, for acute daphnia toxicity, 3 items were equal
or less than 0.5 ppm, 7 items were 0.5-2.0 ppm and 17 items were equal or more than 2.0 ppm. The
remainder were microbial or exempted products from tests. In bee tests, only 6 products were considered to
be risk and the result of risk assessment for applicator and fish were evaluated as safe.
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Table 1. List of active ingredients of organic agricultural materials (OAM)

a-Cedrene Carvacrol Flavonoid Polyphenol
Acetic acid Castor oil Fusaricidin Pyrethrins
Acetophenone Cinnamaldehyde Genaniol Rotenone
Aconitine Copper Linoleic acid Saponin
Allicin (gallic acid) Copper hydroxide Matrine Stearic acid
Allylisothiocyanate Diallyl disulfide Metaldehyde Sulfur
Anthraquinone Dillapiol Methanol Tannic acid
Azadirachtin Emodin Naringin Terpinene
Benzylidenacetone Estragole Oleamide Thymol
Berberine Ethyl alchol Oxymatrine Veratrine
Calcium Eucalyptol Paraffin oil
Camphor Eugenol Paromomycin
Capsaicin Ferric phosphate polyhalite
Table 2. Acute toxicity categories of active ingredients of organic agricultural materials
Exposure route Toxicity categories
(mg/kg) 1 2 4 5
Oral <5 >5-<50 >50 - <300 >300 - <2000 >2000 - <5000
Dermal <50 >50 - <200 >200 - <1000 >1000 - <2000 >2000 - <5000
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Table 3. Acute toxicity classification criteria of organic agricultural materials
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Acute Oral (m bw
Toxicity Classification (mg/ke bw)

Acute Dermal (mg/kg bw)

Solid Liquid Solid Liquid
I (Extremely) <5 <20 <10 <40
11 (Highly) >5 ~ <50 >20 ~ <200 >10 ~<100 >40 ~ <400
I (Moderate) >50 ~ <500 >200 ~ <2,000 >100 ~ <1,000 >400 ~ <4,000
IV (Low) >500 >2,000 >1,000 >4,000

Table 4. Toxicity classification criteria of skin and eye irritation

Classification Skin primary irritation index Eye irritation index
None <1.0 <10.0
Mild 1.1~2.0 10.1~30.0
Moderate 2.0~5.0 30.1~60.0
Strong >5.1~8.0 >60.1~110.0
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Table S. Acute fish toxicity classification of organic agricultural
materials

Classification LCsof fish (mg/1, 48 hr)

I <0.5
1I >0.5~<2
111 >2
800
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Fig 1. Distribution of domestic organic agricultural materials.
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Fig. 2. Acute toxicity category distribution of active ingredients
of organic agricultural materials.
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Fig. 3. Irritation and skin sensitization distribution of active
ingredients of organic agricultural materials.

Table 6. Acute toxicity classification of organic agricultural materials

Acute oral toxicity LDs, No. of products Acute dermal toxicity LDs, No. of products Toxicity classification
>200 ~ 2000 7 >400 ~ 4000 33 III (moderate)
>2000 ~ 5000 132 >4000 126 IV (low)
>5000 20 - - IV (low)
Others 41 Others 41 Microbial products

Table 7. Irritation index distribution of organic agricultural materials

Acute ocular irritation index ~ No. of products  Skin primary irritation index

No. of products

Irritation classification

0~10 152
10.1~30 19
30.1~60 2
60.1 ~ 110 11

Others 16

<1.0
1.1~2.0
2.1~50
5.1~80
Others

164
5

6
10
15

Non-irritation
Mild
Moderate
Strong
Microbial products etc.
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Table 8. Freshwater Fish and invertebrate (Daphnia) toxicity classification of organic agricultural materials

Acute fish toxicity LCs,  No. of products ~ Acute Daphnia toxicity LCs, No. of products Toxicity classification

<0.5 0 <1.0 3 I

0.5~2.0 0 1.1~10.0 7 I

>2.0 161 10.1 ~100 17 11T
Others 39 Others 173 Wave etc.

Table 9. Honey bee acute contact toxicity classification of organic agricultural materials

Honey bee acute contact toxicity LDs, No. of products Toxicity classification

<11 ug/bee 6 Highly toxic
11~100 15 Moderate toxic
>100 69 Slightly toxic
Others 72 Wave etc.
Table 10. Tier 1. risk assessment of applicator in organic agricultural materials using KoPOEM
No. ltem Main material Conc(eozt)ration Applg:jﬂgl rate Exll))gzgre Re(fleor::ce HQ
1 Anikillgold Neem 2 1.6 0.00024 0.1 0.0024
2 Ara-ara Younglunghayang 5 1.6 0.00188 0.1 0.0188
3 Atraking Pyrethrum 3 1.6 0.0012 0.04 0.0300
4 Chamkkakjin Deris 50 1.8 0.03988 0.004 9.9700
5 Cheongsasu Neem 12.5 9 0.03675 0.1 0.3675
6  Chungcheoli Deris 20 1.2 0.01063 0.004 2.6575
7 Chungjabi Neem 4 1.8 0.00319 0.1 0.0319
8  Chungjigi Pyrethrum 2 32 0.0015 0.04 0.0375
9  Chungmuro Neem 10 30.0kg 0.00094 0.1 0.0094
10  Chungsami Pyrethrum 2 1.6 0.00075 0.04 0.0188
11 Daeyunopyangi SL Ferric phosphate 2 3 0.00048 0.4 0.0012
12 Daeyusachungtan Pyrethrum 3 4.5 0.00441 0.04 0.1103
13 Dalmacia-Jechunkkuk S1 ~ Pyrethrum 4 1.8 0.00319 0.04 0.0798
14  Dalmacia-Jechunkkuk S2  Pyrethrum 4 1.8 0.00319 0.04 0.0798
15 Danditan Pyrethrum 10 1.8 0.00798 0.04 0.1995
16 Difensai Plant extract 90 1.8 0.07178 0.11 0.6525
17 Econeem Neem 87 1.8 0.06938 0.1 0.6938
18  Gyuntajin Neem 8 1 0.00188 0.1 0.0188
19 Hanbnae-100 Deris 6 1.6 0.00225 0.004 0.5625
20 Hanbnae-200 Neem 10 1.8 0.00798 0.1 0.0798
21 Jinjapigold Neem 6 L5 0.00072 0.1 0.0072
22 Jinttuk Deris 20 1.1 0.00516 0.004 1.2900
23 Labattuk Neem 60 1.1 0.01547 0.1 0.1547
24 Mupungjidae-gold Pyrethrum L5 1.6 0.00056 0.04 0.0140
25 NF-Jechungi Pyrethrum 15 1.6 0.0012 0.04 0.0300
26 Pachungtan Neem 90 3.6 0.14355 0.1 1.4355
27  Superanical Neem 1 1.6 0.00038 0.1 0.0038
e 152, A% 19, % 2, 4% 11, A= %— 71E} 1655 = 10, MAEA 5 7]E 155202 FEEUTKTable
ojloH, ARAFH L A=4 §le 164, B= 5, F& 6, 7). F715AAA F pH 2 ©]at TE 11.5 o4 ui 2
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Table 11. Risk assessment of aquatic acute fish toxicity for organic agricultural materials
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No. lems Mo sk’ Recembion PO TER
1 Timorex gold Rice >4.72 160 0.0076 621
2 Baidomoon Rice 6.25 1280 0.0021 3,051
3 Beogkill Pepper 4.75 150 0.027 176
4 Daeyunopyangi SL Lettuce 4.11 1000 0.2 20
5 Dajetol Cucumber 7.30 720 0.008 913
6 Baobab-7500 Cucumber 4.75 360 0.0018 2,639
7 Organicpang Tomato 4.75 150 0.0021 2,262
8  Gyuncide Rice >2.99 160 0.0013 2,300
9 Daeyuhamomate Cucumber 6.90 360 0.0058 1,190
10 Chamgalu Cucumber 2.90 180 0.0011 2,636
11 Bordocal Cucumber 6.60 360 0.0055 1,200
12 No-PM Rice 6.30 160 0.019 33
13 NF-Chunggara Rice 2.99 160 0.032 93
14  Baipang Lettuce 2.99 150 0.0024 1,246
15 Bangchungmang Rice 2.00 160 0.027 74
16  Ara-ara Rice 2.00 160 0.0016 1,250
17 Jandifarm Lettuce 4.65 150 0.0011 4,227
18  Ssajaba Rice 3.47 160 0.018 193
19 Daeyucyucide Cucumber 2.57 360 0.0029 866

20  Cheongeun-nongchook-bordoaek Cucumber 3.11 180 0.0012 2,592
21 Chungjigi Rice 8.16 320 0.045 181
22 Daeyuchungsatan Apple 5.59 450 0.009 621
23 Atraking Rice 2.79 160 0.027 103
24 Gyunzola Rice 6.53 160 0.019 344
25  Boganic Rice 435 160 0.0096 453
26  NF-Jechungi Rice 3.90 160 0.008 488
27  Chung-e-neun Rice 7.83 160 0.0032 2,447
28  Chungmuro Rice 5.71 3000 0.06 95
29  Mupungjidae-gold Rice 6.26 160 0.028 224
30  Chamkkakjin Cucumber 2.51 180 0.0029 866
31  Chungsami Rice 6.57 160 0.03 219
32  Hanbnae-100 Rice 6.50 160 0.028 232
33 Chungjigi Gr Cucumber 7.24 10,000 0.03 241
35  Gyuntajin Rice 3.64 1000 0.062 59
36  Daeyusunchungkill Pepper 5.30 4000 0.044 120
37  Dalmacian- Jechunkkuk S1 Rice 2.92 160 0.032 91
38  Dalmacian- Jechunkkuk S2 Rice 2.38 160 0.032 74
39  Segomil-L60 Apple 6.54 1125 0.005 1,308
40  Chungsatan Gr Rice 6.40 7500 0.3 21
41  Sunchungttuk Gr Cucumber 5.00 7500 0.09 56
42 Beogallkill Pepper 2.62 150,000 0.0022 1,191

® Predicted environmental concentration, ® Toxicity exposure ratio
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