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Summary. The biodegradability of Tioctilate (octylthiobenzoate), a new pesticide, has been examined by means of 5 tests. 
The compound appears to be susceptible to microbial metabolism. 

Tioctilate (octylthiobenzoate) has recently been established 
as an efficient chemical to eradicate mites, lice and even 
Trichophyton. The compound appears to have a very low 
oral toxicity (LDs0 for rats= 5.9 g/kg) and is little or not 
resorbed through the skin. The purpose of this work was to 
examine the microbial degradability of Tioctilate in order 
to evaluate its environmental acceptability. 
Materials and method. Tioctilate is a colourless liquid, 
slightly soluble in water (2 mg/1 at 20 ~ stable towards 
diluted acids and alkali. Water samples are extracted with 
heptane, the organic layer is evaporated under reduced 
pressure to dryness and the residue is redissolved in a 
known quantity of heptane. The latter solution is subse- 
quently analyzed by gas chromatography under the follow- 
ing conditions: column: ~ 4", 5 foot length, SE 30 10% on 
chromosorb W-HP 80-100 mesh, 220 ~ carrier gas: nitro- 
gen 30 ml/min;  FID; retention time: 7 rain. 
The biological oxygen demand (BOD~~ was deter- 
mined by means of the conventional bottle test 2. The other 
4 tests were performed as described in detail by Voets 
et al.3. The 2 aerobic tests were performed according to the 
OCDE-methods for the biodegradability testing of deter- 
gents In the minimal test (MM-test), the biocide is dis- 
solved in a mineral solution with the following composition 
(g/l): a) KHaPO4, 8.5; K2HPO4, 21.75; NaaHPO 4. 2H20, 
33.4; NH4C1, 1.7; b) MgSO 4. 7H20, 22.5; c) CaC12, 27.5; 
d) FeC13. 6H20, 0.25. To prepare 1 1 of the MM-medium, 
add 1 ml of each of the solutions a-d to 1 1 of distilled 
water. 1 1 of this solution was incubated in a 2.0 1 Erlen- 
meyer flask on a rotary shaker (120 rpm). The flask was 
inoculated with 1.0 ml of soil extract and incubated open to 
the air. To prepare the soil extract, 10 g of a fertile field soil 
were suspended in 100 ml tap water and gently mixed. The 
suspension was filtered through a 595-Whatman paper 
falter, the filtrate being used as inoculum. Evaporation 
losses were regularly adjusted with distilled water. To 
detect losses of volatile substances, a control flask contain- 

ing the sterile-filtered biocide solution was also incubated. 
The synthetic sewage had the following composition 
(mg/1): peptone, 160; meat extract, 110; urea, 30; NaC1, 7; 
CaC12.2H20 , 4; MgSO4-7H20, 2; tap water 1 1. The 
synthetic sewage passed through the aeration vessel at a 
rate of 1 1/h. To start up the activated sludge, the apparatus 
was fed during a 2-week period with synthetic sewage 
devoid of biocides. During the actual trials, the concentra- 
tion of the test chemical was monitored daily in the influent 
and effluent. Since the test measures the biodegradation of 
the biocide in a complex organic medium, it is referred to 
as Organic Medium-test (OM-test). 
The media used in the 2 anaerobic tests were the same. 
However, in the anaerobic MM-test, a 1-1 Erlenmeyer flask 
was filled up to tile rim with the MM-solution. The flask 
was subsequently incubated at 22 ~ in an anaerobic cham- 
ber (BBL gaspack jar), In the anaerobic OM-test, 1 1 of the 
OM-medium was inoculated with 1 ml of soil extract and 
incubated in the anaerobic chamber. The chemical oxygen 
demand (COD) was measured by the dichromate method 
according to the Standard Methods 5. 
Results. The BOD2~ revealed that an aqueous solution 
of Tioctilate with an initial COD of 4.70 rag/l, had a net 

Die-away of Tioctilate in mineral medium under aerobic 
conditions 

Days Percentage remaining 
Inoculated flasks Sterile control 
A B Average A B Average 

0 100 ~ 100 100 100 100 100 
5 1.7 5.5 3.6 - 

10 2.9 2.2 2.5 - - 
15 2.5 0.4 1.4 140 65 102 
20 0.I 0.1 144 72 108 

The percentages refer to the value detected at the onset of the 
die-away test. 
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oxygen consumption of  032 rag/1 in a period of  5 days. 
From this, it can be calculated that about 10% of the 
organic carbon had been converted to CO2 (tertiary biodeg- 
radation). However, chemical analyses of  the incubated 
samples indicated that 51% of the product had disappeared 
and thus undergone primary biodegradafion. 
In the aerobic MM-test, the pesticide is dissolved in a 
mineral medium inoculated with soil and incubated at 
room temperature on a rotary shaker (cf. the screening test 
of the OCDE-method for biodegradability testing of  
detergents). A rapid disappearance of  Tioctitate was ob- 
served (see table). It should be added that the sterile control 
A was incubated in the dark, while the sterile control B was 
incubated in the light. Hence, Tioctilate is not very suscep- 
tible to photolysis, In the anaerobic MM-test, the samples 
are incubated under strictly anaerobic conditions. Under 
these conditions, only about 40% of the product disap- 
peared in a period of  20 days. 
The aerobic OM-test corresponds to the standard activated 
sludge test for detergents 4,6. A rapid and complete (99.8%) 
biodegradation of Tioctilate was observed, even without a 
preliminary adaptation of  the sludge system. No apparent 
disturbance of  the microbial community could be detected 
upon introduction of the product to the activated sludge 
bassins. For the anaerobic OM-test, a disappearance of  up 
to 8(PA was noted after 5 days, while 9tYA of the product was 
biodegraded after 20 days. 
Discussion and conclusions. The various experiments indi- 
cate that Tioctilate is quite susceptible to microbial meta- 
bolism provided aerobic conditions prevail. Hence, this 
product should rapidly disappear from oxygen-rich envi- 

ronments such as aerobic waste treatment systems and 
surface waters and soils. However, it must be pointed out 
that the results of the die-away tests reflect the primary 
biodegradation of  the compound. The BOD-test, which 
indicates the complete conversion of the compound to 
carbon dioxide and water, suggests that the tertiary biodeg- 
radation of Tioctilate proceeds rather slowly. Nevertheless, 
in view of  the nonxenobiotic character of  the immediate 
metabolites of  Tioctilate (i.e. benzoic acid and octanethiol), 
one can expect a normal albeit slower mineralization of 
these metabolites in aerobic environments. 
The results of  the anaerobic tests reveal that, provided 
organic matter is present, Tioctilate is metabolized fairly 
rapidly by the bacteria. In oligotrophic anaerobic environ- 
ments, however, the biodegradation proceeds rather poorly. 
These results indicate that i~ the most important anaerobic 
habitats such as septic tanks, methane digesters, sewers and 
sludge-waters interphases of  rivers, a fairly rapid disappear- 
ance of  Tioctilate will occur. 
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SummmT. a,fl-unsaturated terpenoid ketones have a root-inducing property" on the hypocotyl cuttings of  Phaseoulus 
aureus. Significantly isopatchoulenone (I) is distinctly more active in causeing rooting over 1AA. 

Terpenoid lactones are emerging as a new group of  plant 
growth regulators. The biological activity of  these natural 
products is associated with the exomethylene group in 
conjugation with the lactone carbonyl, and this structural 
feature is almost indispensable 2 for this action. An earlier 
communication 3 from our laboratory showed that some 

terpenoid ~,-lactones, in which a cyclopropane or a trisubsti- 
tuted double bond was in conjugation with the lactone 
carbonyl, are more active than a-methylene-7-1actones. 
Recently 4 terpenoids with a cross conjugated ketone moiety 
have been shown to cause adventitious root formation in 
the hypocotyl of  mung bean cuttings. In order to obtain 
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