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Table 1 The median lethal concentrations (mg/L) of pelargonic acid technical material in aquatic species

Species 24 hr 48 hr 72 hr 96 hr
Pseudorasbora parva 121.38 121.38 121.38 121.38
Oreochromis niloticus 238.93 238.93 238.93 238.93
Anguilla japonica 270.40 270.40 267.11 267.11
Neocaridina denticulata 347.24 339.72 333.96 313.84
Macrobrachium rosenbergii 423.54 423.54 423.54 417.29
Sinotaia quadrata 159.65 159.65 159.65 159.65

Table 2 The median lethal concentrations (mg/L) of commercial pelargonic acid emulsion in aquatic species

Species 24 hr 48 hr 72 hr 96 hr

Pseudorasbora parva 15.94 15.94 15.94 15.94
Oreochromis niloticus 31.14 31.14 31.14 31.14
Anguilla japonica 18.24 18.24 18.24 18.24
Neocaridina denticulata 252.75 245.04 242.84 242.84
Macrobrachium rosenbergii 179.92 178.90 178.90 178.90
Sinotaia quadrata 187.24 92.76 53.08 51.81
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Table 3 The 96-hour median lethal concentrations (mg/L) of paraquat in aquatic species

Commercial product Reference

Species Technical material
Oncorhynchus mykiss 48.20
Labeo rohita 25.71
Oreochromis niloticus 40.77
Heterobranchus bidorsalis 18.44
Cyprinus carpio 15.11
Danio rerio 48.50
Poecilia reticulata 22.00

Lepomis macrochirus -

Tukmechi et al., 2014
USFWS, 1980

15.00

- Arivu et al., 2016
- Akinsorotan et al., 2019
- Aghoghovwia and Izah, 2018
- Ma et al., 2014
- USEPA, 2000
- USEPA, 2000
13.00 USFWS, 1980

Table 4 The 96-hour median lethal concentrations (mg/L) of glyphosate in aquatic species

Species Technical material Commercial product Reference
Pimephales promelas 97.00 2.30 Folmar et al., 1979
Oncorhynchus mykiss 130.00 8.30 USFWS, 1980
Cyprinodon variegatus 240.00 - USEPA, 2000
Lepomis macrochirus 140.00 5.00 Folmar et al., 1979
Ictalurus punctatus 130.00 13.00 Folmar et al., 1979
Huso huso - 26.40 Filizadeh and Islami, 2011
Acipenser stellatus - 23.20 Filizadeh and Islami, 2011
Acipenser persicus - 27.50 Filizadeh and Islami, 2011
Rhamdia quelen - 7.30 Kreutz et al., 2008
Clarias gariepinus - 52.61 Kingsley, 2019
Piaractus brachypomus - 97.47 Ramirez-Duarte et al., 2008
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Fig. 1 The gill filaments of O. niloticus treated with
median lethal concentrations of pelargonic acid
technical material and emulsion. (A) control; (B)
technical material; (C) emulsion. Arrows indicate
hemorrhage.
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Acute Toxicity Evaluation of Pelargonic Acid Technical Material and
Commercial Emulsion in Aquatic Animals

I-Pei Kuo®, Tain-Sheng Lin and Shuenn-Der Yang

Freshwater Aquaculture Research Center, Fisheries Research Institute

ABSTRACT

Pelargonic acid is a naturally occurring fatty acid that has the advantages of low biotoxicity and a short half-
life. Pelargonic acid is used as non-selective herbicide in agriculture. It can penetrate the wax cuticle of plants and
generate peroxide under light, rapidly causing the burn-down effect in weeds. The domestic evaluation data
regarding the influence of pelargonic acid on aquatic environments is currently insufficient. This study sought to
establish the median lethal concentrations of a pelargonic acid technical material (98.5%) and emulsion (80%)
containing surfactant for the species Pseudorasbora parva, Oreochromis niloticus, Anguilla japonica,
Neocaridina denticulate, Macrobrachium rosenbergii and Snotaia quadrata. The 96-hour median lethal
concentrations of the pelargonic acid technical material for those species were 121.38, 238.93, 267.11, 313.84,
417.29 and 159.65 mg/L, respectively, while the 96-hour median lethal concentrations of the pelargonic acid
emulsion for those species were 15.94, 31.14, 18.24, 242.84, 178.90 and 51.81 mg/L, respectively. The toxicity of
the pelargonic acid emulsion was higher than that of the technical material, and the shrimps had the highest
tolerance of both the technical material and the emulsion. After O. niloticus was immersed in the pelargonic acid
technical material and the emulsion at the median lethal concentrations, an irregular opercular beat frequency and
hemorrhaging in the gill filaments were observed. The results indicated that pelargonic acid is irritating to fish

gills, and confirmed that pelargonic acid impairs the oxygen uptake of gills and leads to asphyxia mortality.

Key words: pelargonic acid, median lethal concentration, acute toxicity, aquatic animal

*Correspondence: 111 Tai-Ho, Chupei, Hsinchu 302, Taiwan. TEL: (03) 555-1190; FAX: (03) 555-4591; E-mail:
ipkuo@mail.tfrin.gov.tw



