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Acute Toxicity Evaluation of Loess-sulfur Complex in different pH

Min-Kyoung Paik*, Chang-Ki Shim', Je-Bong Lee, Jin-Ah Oh, Mi-Hye Jeong’, Doo-Ho Kim,
Min-Jeong Kim', Hyeong-Jin Jee, Eun-Ji Choi and Hyeon-Jo Cho

Chemical Safety Division, 'Organic Agriculture Division, Agro-Material Safety Evaluation Division,
National Academy of Agricultural Sciences, Rural Development Administration, Suwon 441-707, Korea

Abstract Loess-sulfur complex has been widely used as an environmental friendly organic materials for
insecticides and fungicides in crop cultivation. However, there are high concerns about skin and eye irritation
for farm workers due to the high alkaline properties of loess-sulfur complex. The acute toxicity evaluation
was conducted with three samples of loess-sulfur complex in different pH (pH 9, 10, 11) in order to supply
the evidentiary data for selecting the optimal product among the test materials. The results of acute oral
toxicity using rats showed LDs, of over 2,000 mg/kg b.w. for all three samples of loess-sulfur complex. The
calculated acute dermal LDs, of all tested materials was over 4,000 mg/kg b.w.. The Skin and eye irritation
indicated that all tested materials have no irritation. Consequently, it was suggested that loess-sulfur complex
be low in acute toxicity at all different pH values (pH 9~11).
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Fig. 1. Compartment of rabbit skin according to treatment of
loess-sulfur complex. A, control site; B, treated site with loess-
sulfur complex.

Table 1. Irritation index of skin and eye

Classification Skin (PLL?)  Eye (LA.O.LY)
Practically non-irritation <1.0 <10
Slight irritation ~2.0 10.1~30.0
Moderate irritation 2.1~5.0 30.1~60.0
Severe irritation 5.1~8.0 >60.1

DP.LL: Primary irritation index.
Y A.O.I: The index of acute ocular irritation.
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Fig. 2. Body weight changes in rats after single oral
administration of test materials with loess-sulfur complex.
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Table 2. Clinical signs and body weight changes of rabbits treated with loess-sulfur complex

Body weight gain (k
Irritation test Treamelll t Dose (mL) Y weight gain (kg) Clinical signs Death rate
materials Day 0 Day 7

pH9 0.5 1.54 £0.05¥ 1.68 £ 0.05 Normal 0/3
Dermal pH 10 0.5 1.55+0.06 1.66 +0.10 Normal 0/3
1rritation

pH 11 0.5 1.56 £0.07 1.64 +0.06 Normal 0/3

pH9 0.1 1.33+0.10 1.45+0.07 Normal 0/3
Ocular pH 10 0.1 1.38+0.04 1.48+0.06 Normal 073
1rritation

pH 11 0.1 1.40 +£0.04 1.51+0.04 Normal 0/3

Values were expressed as mean =+ S.D.
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Table 3. Skin irritation of New Zealand white rabbits treated with loess-sulfur complex (n = 3)

Score of skin irritation Total  Mean

Test material Scoring PLIY. Rating
time 1 hr 24 hr 48 hr 72 hr score score
) Erythema 0 0 0 0 0 0 0 o
Negative control” Non-irritation
Edema 0 0 0 0 0 0 0
Erythema 0 0 0 0 0 0 0
pHO Non-irritation
Edema 0 0 0 0 0 0 0
_ Erythema 0 0 0 0 0 0 0
loess-sulfur pH 10 Y Non-irritation
complex Edema 0 0 0 0 0 0 0
Erythema 0 0 0 0 0 0 0 o
pH 11 Non-irritation
Edema 0.7 0 0 0 0 0 0

“Distilled water.
P LL: Primary irritation index = total score/2.
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Table 4. Eye irritation of New Zealand white rabbits treated with loess-sulfur complex (n = 3)

pH of tested

Score of eye irritation

M.IO.I® LA.O.IY

Scoring time

material Corena Iris

Rating

Conjuntiva

1 hr 0

24 hr

pH9 48 hr
72 hr

7 Day

1 hr

24 hr

pH 10 48 hr
72 hr

7 Day

1 hr

24 hr

pH 11 48 hr
72 hr

7 Day 0 0

S O O O O O O o o o o o o

0

0 Non-irritation

Non-irritation

3

O -
S b ey © © © o o o o o o

[U8)
—

5 Non-irritation

[}
(=)

0

M.L.O.I. : Mean index of ocular irritation (the amount of total score/tested animal No.).
»LLA.O.L : The index of acute ocular irritation (max among MIOI during observation and the day-7).
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