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 PREFACE 1 

PREFACE 

The Australian Pesticides and Veterinary Medicines Authority (APVMA) is the Australian Government 

regulator responsible for assessing and approving agricultural and veterinary chemical products prior to their 

sale and use in Australia. Before approving an active constituent and/or registering a product, the APVMA 

must be satisfied that the statutory criteria, including the safety, efficacy, trade and labelling criteria, have 

been met. The information and technical data required by the APVMA to assess the statutory criteria of new 

chemical products, and the methods of assessment, must be consistent with accepted scientific principles 

and processes. Details are outlined on the APVMA website. 

The APVMA has a policy of encouraging transparency in its activities and seeking community involvement in 

decision making. Part of that process is the publication of public release summaries for products containing 

new active constituents. This Public Release Summary is intended as a brief overview of the assessment 

that has been conducted by the APVMA and of the specialist advice received from advisory agencies, 

including other Australian Government agencies and State departments of primary industries. It has been 

deliberately presented in a manner that is likely to be informative to the widest possible audience to 

encourage public comment. 

About this document 

This Public Release Summary indicates that the APVMA is considering an application for registration of an 

agricultural or veterinary chemical. It provides a summary of the APVMA’s assessment, which may include 

details of: 

 the toxicology of both the active constituent and product 

 the residues and trade assessment 

 occupational exposure aspects 

 environmental fate, toxicity, potential exposure and hazard 

 efficacy and target crop or animal safety. 

Comment is sought from interested stakeholders on the information contained within this document. 

Making a submission 

In accordance with sections 12 and 13 of the Agvet Code, the APVMA invites any person to submit a 

relevant written submission as to whether the application for registration of Novellus Fungicide should be 

granted. Submissions should relate only to matters that the APVMA is required, by legislation, to take into 

account in deciding whether to grant the application. These matters include aspects of public health, 

occupational health and safety, chemistry and manufacture, residues in food, environmental safety, trade, 

and efficacy and target crop or animal safety. Submissions should state the grounds on which they are 

based. Comments received that address issues outside the relevant matters cannot be considered by the 

APVMA. 

https://apvma.gov.au/
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Submissions must be received by the APVMA by close of business on 28 July 2020 and be directed to the 

contact listed below. All submissions to the APVMA will be acknowledged in writing via email or by post. 

Relevant comments will be taken into account by the APVMA in deciding whether the product should be 

registered and in determining appropriate conditions of registration and product labelling. 

When making a submission please include: 

 contact name 

 company or group name (if relevant) 

 email or postal address (if available) 

 the date you made the submission. 

All personal information, and confidential information judged by the APVMA to be confidential commercial 

information (CCI)1 contained in submissions will be treated confidentially. Unless requested by the submitter, 

the APVMA may release a submission, with any CCI redacted, to the applicant for comment. 

Written submissions on the APVMA’s proposal to grant the application for registration that relate to the 

grounds for registration should be addressed in writing to: 

Case Management and Administration Unit 

Australian Pesticides and Veterinary Medicines Authority 

GPO Box 3262 

Sydney NSW 2001 

Phone: +61 2 6770 2300 

Email: enquiries@apvma.gov.au 

Further information 

Further information can be obtained via the contact details provided above. 

Copies of technical evaluation reports covering chemistry, efficacy and safety, toxicology, occupational 

health and safety aspects, residues in food and environmental aspects are available from the APVMA on 

request. 

Further information on Public Release Summaries can be found on the APVMA website.

                                                      

1 A full definition of "confidential commercial information" is contained in the Agvet Code.  

mailto:enquiries@apvma.gov.au
https://apvma.gov.au/
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1 INTRODUCTION 

This publication provides a summary of the data reviewed and an outline of the regulatory considerations for 

the proposed registration of Novellus Fungicide, and approval of the new active constituent, geraniol. 

Novellus Fungicide, is proposed for use in grapevines to control grey mould (Botrytis cinerea) in Australia. 

1.1 Applicant 

Eden Research PLC. 

1.2 Purpose of application 

Eden Research PLC has applied to the APVMA for registration of the new product Novellus Fungicide, 

containing 33 g/L eugenol, 66 g/L geraniol and 66 g/L thymol, as a capsule suspension formulation. Geraniol 

is a new active constituent, while eugenol and thymol are existing actives present in currently registered 

products. 

This publication provides a summary of the data reviewed and an outline of the regulatory considerations for 

the proposed registration of the product Novellus Fungicide, approval of the new active constituent geraniol 

and consideration of the active constituents eugenol and thymol in the formulated product Novellus 

Fungicide. 

1.3 Proposed claims and use pattern 

Novellus Fungicide applied at the rate of 400 mL/100L, as per the proposed label recommendations, 

provides control of grey mould or Bunch rot disease (Botrytis cinerea) alone or when in a program of industry 

standard commercial products. 

1.4 Mode of action 

Terpene compounds such as eugenol, geraniol and thymol generally possess antifungal activity and it is 

believed that they have a single mode of action that is very similar to that of benzyl alcohol, phenol and 

polyphenols. From widespread research carried out on terpenes, it is evident that eugenol, geraniol and 

thymol all have the same general mode of action against fungi, having effects on spore germination, hyphal 

penetration, mycelial growth and hyphal growth. 

Terpenes are not yet widely used as fungicides in agricultural crops and as such they are not specifically 

included in the FRAC list of fungicide groups rated for risk of resistance developing. 
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1.5 Overseas registrations 

The same formulation and proposed use-pattern as the product Novellus Fungicide was granted European 

Union (EU) registration in 2013. 

In the EU, application was made under the trade name of ‘Mevalone 3AEY’. Mevalone 3AEY is currently 

registered in Kenya, Malta, Greece, Bulgaria, Spain, Italy, France, Cyprus, Albania and Portugal.
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2 CHEMISTRY AND MANUFACTURE 

2.1 Active constituents 

Novellus Fungicide contains three active constituents, geraniol (a new active constituent), as well as eugenol 

and thymol (both existing active constituents). The discussion in this section will focus on geraniol. 

The active constituent geraniol will be manufactured overseas. Details of the chemical name, structure, and 

physicochemical properties of geraniol are listed below (Tables 1–2). 

The purified active ingredient is a clear, colourless, viscous liquid with a floral, rose-like, soapy odour. 

Geraniol has a high vapour pressure of 4.6 Pa at 20ºC with a corresponding Henry’s Law constant of 1.22 

Pa.m3.mol-1 at 20ºC (indicative of a volatile active substance). Solubility in water was determined to be 600 

mg/L, with solubility in water unaffected by pH changes. The octanol-water partition co-efficient was 

determined to be 3.79 which suggests geraniol may have the potential to bio accumulate. The surface 

tension data indicate that geraniol is surface active. The technical active substance has an auto-ignition 

temperature of 277°C, classified as a flammable or combustible liquid (flash point is > 37.8 and 93.3°C 

respectively), not explosive, nor oxidising. 

Table 1: Nomenclature and structural formula of the active constituent geraniol 

Common name : Geraniol 

IUPAC name: (2E)-3,7-dimethyl-2,6-octadien-1-ol 

CAS registry number: 106-24-1 

Molecular formula: C10H18O 

Molecular weight: 154.25 g/mol 

Structural formula:  
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Table 2: Key physicochemical properties of the active constituent geraniol 

Physical form: Viscous liquid (purity 98%) 

Colour: Clear, colourless 

Odour: Floral, rose-like, soapy odour 

Freezing point: < – 50°C (purity 98%, liquid) 

Boiling point: 229.81°C 

Relative density: 0.881 

Surface tension: 40.7 mN/m (0.54 g/L solution in water at 20°C, liquid). 

32.0 mN/m neat geraniol at 20°C 

Flash point: 96.5°C 

Auto-ignition temperature (purity 

98%, liquid): 

277°C 

Explosive properties (purity 98, liquid): Not considered explosive 

Oxidising properties (purity 98%, 

liquid): 

Not oxidizing 

Solubility in water  

(20oC, 98% liquid): 

pH 4: 0.580 g/L 

pH 7: 0.572 g/L 

pH 9: 0.580 g/L 

Organic solvent solubility 

(At 20ºC): 

Methanol: >250 g/L 

Acetone: >250 g/L 

Ethyl acetate: >250 g/L 

n-heptane: >250 g/L 

p-xylene: >250 g/L 

1,2-dichloroethane: >250 g/L 

Dichloromethane: 924 g/L 

Dissociation constant (PKa): Dissociation too minimal to determine LogPow 

Octanol/water partition coefficient 

(Log Kow/KOW): 

log Pow = 3.8 at 20°C 

Vapour pressure: 4.6 Pa at 20 °C (purity 98%, liquid) 

Henry’s law constant: 1.22 Pa.m3.mol-1 at 20°C 

UV/VIS absorption spectra: Neutral- Extinction Coef. = 17695 at 𝜆 = 193 nm 

Acid- Extinction Coef. = 14357 at λ = 199 nm 

Alkaline- Extinction Coef. = 6048 at λ = 211 nm 
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The APVMA has evaluated the chemistry aspects of geraniol (manufacturing process, quality control 

procedures, batch analysis results, analytical methods, physicochemical properties, stability, and 

spectroscopic data) and found them to be acceptable. Technical geraniol is expected to be stable for at least 

two years when stored under normal conditions, and shows good safety properties (not flammable, oxidising, 

or explosive). 

Based on the data provided and the chemistry and toxicological assessments, the following APVMA Active 

Constituent standard is proposed for geraniol. 

Constituent Specification Level 

Geraniol Geraniol 980 g/kg minimum 

2.2 Formulated product 

The product Novellus Fungicide will be manufactured overseas and in Australia. Novellus Fungicide contains 

66 g/L of geraniol, 33 g/L eugenol and 66 g/L thymol in the form of a Capsule Suspension (CS). Tables 3 

and 4 outline some key aspects of the formulation and physicochemical properties of the product. 

Novellus Fungicide is a light to dark cream/beige viscous liquid with an aromatic odour. It is formulated as an 

aqueous based encapsulated suspension containing eugenol, geraniol and thymol. The formulation was not 

considered to show explosive or oxidising potential. Novellus Fungicide does not require classification as a 

flammable or combustible liquid (flashpoint >100ºC), or with respect auto flammability (auto-ignition 

temperature >400ºC). 
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Table 3: Key aspects of the formulation of the product Novellus Fungicide 

Distinguishing name: Novellus Fungicide 

Formulation type: Suspension Concentrate (SC) 

Active constituent 

concentration/s: 

66 g/L of geraniol, 33 g/L eugenol and 66 g/L thymol 

Table 4: Physicochemical properties of the product Novellus Fungicide 

Physical form: Dark cream (beige) viscous liquid with aromatic odour 

PH: pH 5–6 (at 21°C) 

pH of neat formulation = 5.58 

pH of 1% dispersion = 5.74 

Density: 1.035 ml/cm3 (at 20°C) 

Surface tension: 38.9 mN/m (at 20°C) 

Flash point: >100°C 

Autoflammability: >400°C 

Explosive property: Not explosive 

The APVMA has evaluated the chemistry aspects of the formulated product Novellus Fungicide, including 

the manufacturing process, quality control procedures, stability, physico-chemical properties, batch analysis 

results and analytical methods, and found them to be acceptable. The available storage stability data 

indicate that the formulated product is expected to remain stable for at least two years when stored under 

normal conditions. 

2.3 Recommendations 

Based on a review of the chemistry and manufacturing details, the registration of Novellus Fungicide, and 

approval of the active constituent geraniol, are supported from a chemistry perspective.
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3 TOXICOLOGICAL ASSESSMENT 

3.1 Evaluation of toxicology 

After consideration of the toxicological profile and likely human exposure associated with the use of Novellus 

Fungicide, containing 33.3 g/L eugenol, 67.3 g/L geraniol and 66.7 g/L thymol the APVMA concludes that the 

human health risks are acceptable according to the criteria stipulated in Section 5A of the Agricultural and 

Veterinary Chemicals Code Act 1994 (as amended), for all proposed application methods, provided the 

recommendations are noted and where relevant, incorporated on the product label. 

Chemical class 

Geraniol is a naturally occurring terpene alcohol found in a number of herbs, fruit, vegetables and other 

foodstuffs such as tea leaves and ginger root. Geranyl pyrophosphate (the pyrophosphate ester of geraniol) 

is found in mammalian cells as an intermediate in cholesterol biosynthesis. 

Eugenol is a naturally occurring substance, and is the major component of clove oil. 

Thymol is a naturally occurring phenol substance, found in a variety of herbs and fruits, particularly citrus 

fruit. It is used as a food additive. 

Pharmacokinetics 

Geraniol: based mainly on studies with the related product citral, geraniol is readily absorbed from the 

gastrointestinal tract, rapidly distributed through the body and metabolised to polar metabolites, which are 

readily excreted in the urine. 

Eugenol: eugenol is rapidly absorbed in humans and rodents. Minute amounts are excreted unchanged, 

with metabolites excreted in the urine. Excretion is almost complete within 24 hours of dosing. The metabolic 

pathway has been characterised in humans and rodents. 

Thymol: thymol is absorbed from the gastrointestinal tract, however the extent of absorption has not been 

quantified. Consideration of other related phenol derivatives, sharing common metabolic pathways, support 

that thymol is extensively absorbed and rapidly excreted, mostly via urine in the form of conjugates (primarily 

glucuronic acid, but also sulphate conjugates). Distribution is expected to be primarily to the liver, lung and 

kidney. 

Acute toxicity (active constituent) 

Geraniol is of very low acute oral toxicity, low acute dermal toxicity and is assumed to have low inhalational 

toxicity. It is a severe skin irritant and severe eye irritancy is assumed. It is a skin sensitiser. 

Eugenol is of low acute oral and inhalational toxicity, and is estimated to have low acute dermal toxicity. It is 

a slight skin irritant, based on effects on human volunteers, and moderate eye irritant. It is a weak skin 

sensitiser. 
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Thymol is of low to moderate acute oral and dermal toxicity, and likely has low inhalational toxicity. It is a 

severe eye irritant and severely irritating to the skin. It is a weak skin sensitiser. 

Acute toxicity (product) 

Novellus Fungicide (3.3 per cent eugenol, 6.7 per cent geraniol and 6.7 per cent thymol) has low acute oral, 

dermal and inhalational toxicity, is a slight skin irritant but a severe eye irritant. Undiluted the product is not a 

sensitiser in mice (LLNA) but results were equivocal when the product was diluted. Based on human reports 

for the active constituents, the product has a weak sensitisation potential. 

Repeat-dose toxicity 

Geraniol: in repeat dose toxicity test, irritant effects in the stomach were seen after gavage dosing in mice 

for either 14 days or 13 weeks. A NOAEL of 558 mg/kg bw/d of geraniol was seen, with deaths, irritant 

effects in the stomach and histopathological findings at 2000 mg/kg bw/day. In rats, repeat gavage dosing 

(14 days or 13 weeks) produced a NOAEL of 1000 mg/kg bw/day based on a reduction of body weight gain 

from 2000 mg/kg bw/day, with deaths seen at 4000 mg/kg bw/day. A non-GLP dietary study conducted at 

lower levels (500 mg/kg bw/day for 16 weeks or 50 mg/kg bw/day for 28 week) showed no adverse effects. 

No short term dermal or inhalational studies on geraniol were available. 

Eugenol: a number of dietary and gavage studies in mice and rats indicate short-term toxicity is low. While 

deaths were seen at extremely high doses, decreased body weights were the main effects seen, with no 

adverse clinical signs or histopathological effects seen. A NOAEL of 300 mg/kg bw/day was established in 

rats. Two non-guideline gavage studies were available. No clear NOAELs were obtained from these studies, 

however, the rat study included doses at significantly higher levels than those identified as the NOAEL in 

dietary studies. No dermal toxicity studies were available; the skin irritancy of eugenol may make repeat-

dose dermal studies difficult to perform. 

Thymol: in a 19 week dietary study in rats, no adverse effects were reported at the top dose of 500 mg/kg 

bw/day. In a gavage study (combined repeat dose and reproductive/developmental toxicity trial), irritant 

effects were seen in the upper gastrointestinal tract, along with effects on the thymus and adrenal glands 

which were attributed to stress. Reduced motor activity and ataxia were seen following dosing, but were 

considered related to effects of bolus dosing. The NOAEL was 8 mg/kg bw/day. In a 30 day gavage study, 

no adverse effects were observed following dosing at 70 m/kg bw/day. No dermal or inhalational studies on 

thymol were available. 

Chronic toxicity and carcinogenicity 

Geraniol: mice were dosed with geranyl acetate by gavage for 103 weeks (dosing five days per week). No 

carcinogenic effects were seen, however the study was of limited regulatory value due to dosing errors 

(overdosing of the high dose group) and poor animal husbandry issues. A similar study in rats also found no 

carcinogenic effects, however reduced survival and decrease body weight was seen at 2000 mg/kg bw/day 

geranyl acetate. A NOAEL (equivalent to 558 mg/kg bw/day geraniol) was established. 

Eugenol: a long term dietary study in mice (105 weeks) showed increases in liver tumours at very high 

doses. Body weight reduction, and inflammatory changes in the kidney and lung were seen at 900 mg/kg 
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bw/day, and the NOAEL was established as 450 mg/kg bw/day. The World Health Organization (WHO) has 

concluded that the liver tumours are not relevant to humans based on the high spontaneous incidence in this 

strain of mice, the lack of dose response and the lack of similar findings in other species. A two-year dietary 

study in rats showed no evidence of carcinogenicity. A reduction in body weight was seen at the highest 

dose, and a NOAEL was established at 300 mg/kg bw/day.  

Thymol: no studies were available. Other jurisdictions noted that estimated human exposure was not likely 

to be significantly increased by the proposed pesticide use. Estimated daily intake from use as a food 

additive are 0.001 mg/kg bw in the EU and 0.003 mg/kg bw in the US, while use as a mouthwash is 

estimated at 0.0853 mg/kg bw and use in toothpaste by children at 0.245 mg/kg bw/day. 

Reproductive and developmental toxicity 

Geraniol: the WHO has established a group ADI for 32 structurally-related food additives including geraniol, 

which is supported by reproductive and developmental studies (not available to the APVMA). ECHA 

evaluated gavage and dermal studies on geraniol. Following dermal administration, severe dermal effects 

were seen at the high dose, which was subsequently reduced from 450 mg/kg bw/day to 300 mg/kg bw/day. 

No adverse effects were seen on other clinical signs, or on any reproductive parameters during the study, 

however local dermal signs were seen in males at all doses. In a second dermal study, no adverse parental 

or reproductive effects were seen at 300 mg/kg bw/day. Following gavage dosing with a geraniol and nerol 

mixture, reduction of food consumption and decreased body weight was seen at 1000 mg/kg bw/day. No 

effects on fertility or reproduction were seen, and the NOAEL was 600 mg/kg bw/day of geraniol, with a 

systemic NOAEL of 180 mg/kg bw/day. 

Rats were dosed with geraniol by gavage from days six to 19 of gestation. No adverse effects were seen at 

300 mg/kg bw/day, while in a second study maternal toxicity (reduced body weight gain) was seen at 300 

and 1000 mg/kg bw/day, with some foetal effects associated with developmental delays seen at 1000 mg/kg 

bw/day. Based on this, a NOAEL for maternal toxicity is set at 100 mg/kg bw/day, with a NOAEL for prenatal 

developmental toxicity of 300 mg/kg bw/day. 

Eugenol: no studies were available for reproductive toxicity. In six developmental toxicity studies with 

eugenol/clove oil (minimum 80 per cent eugenol), no teratogenicity was seen, and there were no foetotoxic 

or developmental effects observed in the absence of maternal toxicity. Four additional studies using clove oil 

did not result in maternal toxicity, developmental effects or evidence of teratogenicity at eugenol equivalent 

doses of 194 mg/kg bw/day in the mouse, 252 mg/kg bw/day in the rat, 159 mg/kg bw/day in the hamster 

and 172 mg/kg bw/day in the rabbit. 

An additional gavage study in the rat found sporadic clinical signs after dosing at 250 mg/kg bw/day, and 

regularly at the high dose of 600mg/kg bw/day. Body weight gain was reduced at the high dose. Decreased 

body weight and minor skeletal variations were seen in foetuses at 600 mg/kg bw/day, and EFSA 

established a NOAEL for foetotoxicity/development at 250 mg/kg bw/day and for maternal toxicity at 100 

mg/kg bw/day. The APVMA concluded that the minor decrease in foetal weight at the top dose can partly be 

accounted for by an increased litter size, and noted further that the foetal weight was within the historical 

control range, as was the effect of decreased ossification. 
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In rabbits dosed by oral gavage, excessive toxicity was observed at the high dose, which was then reduced 

from 500 mg/kg bw/day to 350 mg/kg bw/day. Ataxia was observed consistently at the high dose and 

sporadically at 250 mg/kg bw/day. Decreased body weight gain was seen at the high dose, with decreased 

food consumption and body weight gain seen at 250 mg/kg bw/day. The NOAEL for 

foetotoxicity/developmental effects was established by EFSA at 250 mg/kg bw/day, based on a slight 

increase in post-implantation loss at 500/350 mg/kg w/day, which did not obtain statistical significance. The 

NOAEL for maternal toxicity was established at 100 mg/kg bw/day based on clinical signs and decreased 

food consumption. The APVMA concluded that the effects of gavage dosing with eugenol on the rabbit 

stomach may contribute to ataxia and also to decreased food consumption. It was also concluded that the 

increase in post-implantation loss could be considered as secondary to maternal toxicity, and not indicative 

of foetotoxicity, resulting in the NOAEL for foetotoxicity/developmental effects being 350 mg/kg bw/day. 

Thymol: in a combined short term/reproduction screening study in rats, there were no effects on 

reproductive performance, but a very slight effect on pup bodyweight gain during the short lactation period of 

the study. The NOAEL for reproductive performance and offspring was 200 mg/kg bw/day, the highest dose 

tested. 

Genotoxicity 

Geraniol: was negative for genotoxicity in a range of in vitro and in vivo tests. 

Eugenol: on a weight of evidence approach, eugenol is unlikely to pose significant mutagenic or genotoxic 

risk at exposures that do not result in cytotoxicity or saturation of conjugation pathways. 

Thymol: on a weight of evidence approach, thymol is not a clastogen in vivo, and is not genotoxic or 

clastogenic in vitro. 

Toxicity of metabolites and/or impurities 

Methyl eugenol, an identified impurity in eugenol, is considered genotoxic. Maximum impurity levels have 

been proposed by EFSA. No additional data on methyl eugenol has been provided. 

Reports related to human toxicity 

Geraniol: published literature indicates geraniol has the potential to cause sensitisation. 

Eugenol: one incidence of accidental poisoning of a two year old boy who consumed up to 10 mL of clove 

oil, resulting in a coma. Effects included decreased blood glucose, liver toxicity and disseminated 

intravascular coagulation. Following extensive treatment, he recovered consciousness on day six and made 

a full recovery. Published literature also indicated that eugenol has the potential to cause sensitisation. 

Thymol: two human poisoning cases have been reported as the result of ingestion of mouthwash. In the 

first, a single patient ingested three litres of mouthwash. Despite extensive treatment, he died. It was 

concluded that the non-alcoholic ingredients (eucalyptus, menthol and thymol) as well as the alcohol content 

accounted for the adverse effects. In a second report, use of a mouthwash containing thymol for an 
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extensive period resulted in symptoms including weight loss, neurological signs and diarrhoea. Symptoms 

abated upon cessation of the use of the mouthwash. 

3.2 Health-based guidance values and poisons scheduling 

Poisons Standard 

Geraniol (3,7-dimethyl-2,6-octadien-1-ol) is currently listed in Schedule 6 of the Poisons Standard with 

preparations containing geraniol exempt from the schedules if they contain five per cent or less geraniol. 

Eugenol, when not for human therapeutic use or topical use in the mouth (included in Schedule 5), is listed 

in Schedule 6, with preparations exempt from the schedules if they contain 25 per cent or less eugenol. 

Thymol, when packed and labelled for use as a pesticide is listed in Schedule 6 of the Poisons Standard. 

Other preparations that contain thymol are currently exempt from scheduling. 

Novellus Fungicide is included in Schedule 6 of the Poisons Standard. 

Health-based guidance values 

Acceptable daily intake 

The acceptable daily intake (ADI) for geraniol is established as 0.5 mg/kg bw/day, based on the NOAEL of 

558 mg/kg bw/day in a two-year carcinogenicity study in rats. In addition to the uncertainty factors normally 

applied of 10 for intraspecies variation, and 10 for interspecies variation, an additional ten-fold uncertainty 

factor is applied due to the lack of data on developmental and reproductive toxicity. This ADI is consistent 

with those established by JECFA and EFSA. 

The ADI for eugenol is established at 2.5 mg/kg bw/day, based on a NOAEL of approximately 300 mg/kg 

bw/day in a two-year rat dietary study, with weight loss at the next higher dose of approximately 600 mg/kg 

bw/day. This is consistent with the JECFA ADI, however differs from the ADI established by the European 

Commission of 1.0 mg/kg bw/day based on a maternal NOAEL of 100 mg/kg bw/day in rat and rabbit 

developmental studies. The APVMA did not agree with the conclusion that the effects seen in this study were 

due to toxicity of eugenol, but rather that they were related to effect of bolus gavage dosing with an irritant 

compound. 

The ADI for thymol is established at 0.03 mg/kg bw/day, based on a Threshold of Toxicological Concern 

(TTC) approach, using 1.8 mg/day as the threshold for all flavouring agents in Structural Class 1. This is 

established by JECFA and supported by EFSA, and is considered suitable by APVMA. 

Acute reference dose 

An acute reference dose (ARfD) for geraniol, eugenol or thymol is not considered necessary for the general 

population on the basis of absence of any acute neurotoxicity or any other toxicologically relevant effects that 

might be attributed to a single dose. 
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3.3 Recommendations 

There are no objections on human health grounds to the approval of the new active constituent geraniol, and 

approval of new sources of eugenol or thymol, and to the uses of geraniol, eugenol and thymol on a food 

crop. 

There are no objections on human health grounds to the registration of the product, Novellus Fungicide, 

containing 6.7 per cent geraniol, 3.3 per cent eugenol and 6.7 per cent thymol.
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4 RESIDUES ASSESSMENT 

4.1 Metabolism and residue definition 

The applicant proposed that the use of eugenol, geraniol or thymol on grapes should be covered by Table 5 

entries in the APVMA MRL standard as MRLs should not be necessary. As this was considered to be 

acceptable (see discussion below in Section 4.3), consideration of conventional metabolism studies and a 

residues definition was not required. 

4.2 Analytical methods and storage stability 

In the Australian residue trials, eugenol, geraniol and thymol residues were extracted from each blended 

homogenous grape sample with ethyl acetate, then determined by gas chromatography coupled with a 

tandem mass spectrometer (GC/MS/MS). The LOQ for eugenol, geraniol and thymol in grapes was 0.05 

mg/kg. 

Three different methods were used for the overseas trials. One method involved removal of surface residues 

by ultrasonication and quantitation by coupled GS-MS. The second method involved changing the solvent 

from acetone to ethyl acetate to result in an extract containing few co-extractives for subsequent 

determination of analytes. The LOQs for eugenol, geraniol and thymol in grapes for the two methods were 

0.01 and 0.05 mg/kg respectively. 

A third method involved addition of acetone to each specimen followed by the addition of anhydrous sodium 

sulphate. Final quantification of eugenol, geraniol and thymol was by coupled GS-MS using external 

standard calibration. The LOQ for eugenol, geraniol and thymol in grapes was 0.05 mg/kg. 

A study was initiated to determine the stability of eugenol, geraniol and thymol residues in whole grape 

specimens following storage at –18°C for 0, 1, 3, 7, 14 and 28 days, and three, six and 12 months after 

treatment with 3AEY (containing 3.2 per cent w/w eugenol, 6.4 per cent w/w geraniol and 6.4 per cent w/w 

thymol and synonymous with Novellus Fungicide). The results demonstrated that when frozen samples of 

whole grapes fortified with 3AEY are stored for extended periods, residues of eugenol and geraniol and 

thymol will remain stable for at least one year. 

In the residue trials submitted, all samples were maintained under freezer conditions prior to analysis and 

tested within seven months of collection. 

4.3 Residues in food and animal feeds 

Uses of substances where maximum residue limits are not necessary (Table 5 of the APVMA MRL 

Standard) are considered for: 

1) situations where residues do not or should not occur in foods or animal feeds; or 

2) where the residues are identical to or indistinguishable from natural food components; or 
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3) are otherwise of no toxicological significance. 

Eugenol, geraniol and thymol each fulfil the three criteria above as described below. 

Eugenol 

Three Australian residue trials (1× and 2× proposed spray concentration) and four European residue trials 

(1× proposed spray concentration) demonstrated that residues of eugenol and methyl eugenol were <LOQ 

(<0.01 or <0.05 mg/kg) in grape samples taken seven days after treatment. These results demonstrated that 

residues should not occur in treated grapes as a result of the proposed use. 

Eugenol occurs naturally in a variety of fruits, vegetables, herbs and spices. It is used in cosmetics as a 

fragrance, as a flavouring agent in food, as an analgesic in dentistry, to flavour cigarettes and is also a 

constituent of oils used in aromatherapy. Submitted residues data suggests that residues of eugenol 

resulting from the proposed use of Novellus Fungicide will not occur in foods or animal feeds above naturally 

occurring background levels. 

The APVMA has recommended an ADI of 2.5 mg/kg bw/d. Noting that quantifiable residues are not expected 

in grapes as a result of the proposed use, it is concluded that residues of eugenol resulting from the 

proposed use are of no toxicological significance. 

Geraniol 

Three Australian residue trials (1× and 2× proposed spray concentration) and four European residue trials 

(1× proposed spray concentration) demonstrated that residues of geraniol were <LOQ (<0.01 or <0.05 

mg/kg) in grape samples taken seven days after treatment. These results demonstrated that residues should 

not occur in treated grapes as a result of the proposed use. 

Geraniol occurs naturally in a variety of fruits, vegetables, herbs and spices. It is also used in cosmetics, in 

food as a flavouring agent, in household and laundry cleaning products and in air fresheners. Submitted 

residues data suggest that residues of geraniol resulting from the proposed use of Novellus Fungicide will 

not occur in foods or animal feeds above naturally occurring background levels. 

The APVMA has recommended an ADI of 0.5 mg/kg bw/d. Noting that quantifiable residues are not expected 

in grapes as a result of the proposed use, it is concluded that residues of geraniol resulting from the 

proposed use are of no toxicological significance. 

Thymol 

Three Australian residue trials (1× and 2× proposed spray concentration) and four European residue trials 

(1× proposed spray concentration) demonstrated that residues of thymol were <LOQ (<0.01 or <0.05 mg/kg) 

in grape samples taken seven days after treatment. These results demonstrated that residues should not 

occur in treated grapes as a result of the proposed use. 

Thymol is present in a variety of herbs including bergamot and thyme and crops such as blackberry, 

grapefruit, liquorice, celery seed oil, tangerine and mandarin. Submitted residues data suggest that residues 
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of thymol resulting from the proposed use of Novellus Fungicide will not occur in foods or animal feeds 

above naturally occurring background levels. 

The APVMA has recommended an ADI of 0.03 mg/kg bw/d. Noting that quantifiable residues are not 

expected in grapes as a result of the proposed use, it is concluded that residues of thymol resulting from the 

proposed use are of no toxicological significance. 

MRLs are not considered necessary for eugenol, geraniol and thymol as these active substances are found 

in a wide range of plants and consumers are exposed via many different forms and any monitoring method 

used to determine residues will not be able to differentiate between natural background and residues derived 

from pesticidal use. 

Noting that all three active constituents fulfil the criteria for substances where maximum residue limits are not 

necessary, it is recommended that Table 5 entries for ‘Use as a fungicide’, be established for eugenol, 

geraniol and thymol. 

4.4 Crop rotation 

The proposed use of eugenol, geraniol and thymol is in grapes, which is not considered to be a rotational 

crop. No further consideration to crop rotations was required. 

4.5 Residues in animal commodities 

Grape pomace may be fed to mammalian livestock and poultry (turkeys) at 20 per cent of their diet. Given 

that quantifiable residues are not expected in grapes and therefore grape pomace, the proposed use pattern 

is not expected to increase the dietary burden for eugenol, geraniol or thymol in mammalian livestock and 

poultry noting that livestock may be naturally exposed to eugenol, geraniol or thymol via their consumption of 

untreated foods given each compound is naturally occurring in a wide range of plant commodities. 

Vineyard inter-row plants may be grazed by sheep or cattle and the grazing withholding period of ‘Not 

required when used as directed’ is considered appropriate for the proposed use of Novellus Fungicide in 

grape vines. MRLs for plant and animal commodities are considered unnecessary for eugenol, geraniol and 

thymol noting that each compound is naturally occurring in a wide range of plant commodities. 

4.6 Spray drift 

As there is no necessity to establish MRLs in Australia and in overseas markets, it is considered that there is 

no necessity to establish a Regulatory Acceptable Level (RAL) or buffer zones for the protection of 

international trade for the proposed use of eugenol, geraniol and thymol. 

4.7 Dietary risk assessment 

Noting that quantifiable residues are not expected in grapes as a result of the proposed use, it is concluded 

that residues of eugenol, geraniol and thymol resulting from the proposed use are of no toxicological 
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significance. It is concluded that the chronic and acute dietary exposures of eugenol, geraniol and thymol are 

acceptable. 

4.8 Recommendations 

The following amendments are required to be made to the APVMA MRL Standard (Table 5). 

Table 5: Amendments to the APVMA MRL Standard 

Amendments to Table 5  

Substance Use 

ADD: 

Eugenol Use as a fungicide 

ADD:  

Geraniol Use as a fungicide 

ADD:  

Thymol Use as a fungicide 
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5 ASSESSMENT OF OVERSEAS TRADE ASPECTS OF RESIDUES IN 

FOOD 

5.1 Commodities exported and main destinations 

Grapes, dried grapes and wine are considered to be major export commodities2, as are commodities of 

animal origin, such as meat, offal and dairy products, which may be derived from livestock fed feeds 

produced from treated grapes. Residues in these commodities resulting from the use of Novellus Fungicide 

may have the potential to unduly prejudice trade. 

Australian exports of table and dried grapes totalled 110 kt (value $384 million) and 4.6 kt (value $20 million) 

respectively in 2018. The major export markets for fresh table grapes in the year ending June 2018 included 

China, Indonesia, Japan, Hong Kong and the Philippines.3 

Australian exports of wine totalled 866 ML ($2.8 billion) in 2017–18. The major export markets for wine in the 

year ending June 2018 included China, United States, United Kingdom, Canada, Hong Kong, New Zealand, 

Singapore, Netherlands, Japan and Malaysia.4 

5.2 Overseas registrations and approved label instructions 

The Applicant indicated that the same formulation and use-pattern as proposed for Novellus Fungicide was 

granted registration in the European Union in 2013, under the trade name of Mevalone or 3AEY. These 

names are synonymous with Novellus Fungicide. 

5.3 Comparison of Australian MRLs with Codex and international MRLs 

The Codex Alimentarius Commission (Codex) is responsible for establishing Codex Maximum Residue 

Limits (CXLs) for pesticides. CXLs are primarily intended to facilitate international trade, and accommodate 

differences in Good Agricultural Practice (GAP) employed by various countries. Some countries may accept 

Codex CXLs when importing foods. Eugenol, geraniol and thymol have not been considered by Codex. 

In Europe, no MRLs are required for eugenol, geraniol and thymol in grapes, as well as in animal 

commodities. In the USA, eugenol and geraniol are exempt active ingredients from pesticide residue 

tolerance requirements. Thymol has an exemption in the USA from the requirement of a tolerance in or on 

honey, honeycomb and honeycomb with honey. 

                                                      

2 APVMA Regulatory Guidelines—Data Guidelines: Agricultural—Overseas trade (Part 5B) 

3 Australian Horticulture Statistics Handbook Fruit 2017/18, horticulture.com.au/growers/help-your-business-grow/research-
reports-publications-fact-sheets-and-more/australian-horticulture-statistics-handbook/ 

4 Agricultural Commodity Statistics 2018, agriculture.gov.au/abares/research-topics/agricultural-commodities/agricultural-
commodities-trade-data#2018 
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5.4 Potential risk to trade 

Export of treated produce containing finite (measurable) residues of eugenol, geraniol and/or thymol may 

pose a risk to Australian trade in situations where (i) no residue tolerance (import tolerance) is established in 

the importing country or (ii) where residues in Australian produce are likely to exceed a residue tolerance 

(import tolerance) established in the importing country. 

A Table 5 entry is supported for the proposed use for each of the three active constituents, as quantifiable 

residues are not expected and if present would be indistinguishable from naturally occurring background 

residues in grapes. Noting that quantifiable residues are not expected in grapes or wine from the proposed 

use of Novellus Fungicide on grapes, the risk to trade is considered to be low.
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6 WORK HEALTH AND SAFETY ASSESSMENT 

6.1 Health hazards 

Novellus Fungicide (6.7 per cent geraniol, 3.3 per cent eugenol and 6.7 per cent thymol) has low acute oral, 

dermal and inhalational toxicity, is a slight skin irritant but a severe eye irritant. Undiluted the product is not a 

sensitiser in mice (LLNA) but results were equivocal when the product was diluted. Based on human reports 

for the active constituents, the product has a weak sensitisation potential. 

Thymol is considered to be the driver for assessment of systemic toxic effects from repeated exposure. A 

NOAEL of 500 mg/kg bw/day in a long term dietary study was used, however an additional ten-fold safety 

factor was applied due to a lack of a full data package. No dermal absorption studies have been submitted. A 

default dermal absorption factor of 25 per cent for the concentrate and 70 per cent for the diluted formulation 

have been applied. 

6.2 Occupational exposure 

Exposure during use 

Estimates of occupational exposure during use were made, utilising the US EPA Pesticide Handler Exposure 

Database, and consideration of the maximum application rate and likely maximum area treated per day. 

Acceptable margins of exposure were obtained for mixers, loaders and applicators with the use of standard 

protective equipment (long pants and long sleeved shirt or overalls) with chemical resistant gloves. 

Exposure during re-entry or rehandling 

Exposure to workers performing post-application activities in vineyards may result from dermal contact with 

foliage. The exposure was estimated using the US EPA re-entry calculator. A suitable margin of exposure 

was obtained for re-entry on the day of treatment. 

6.3 Public exposure 

The product is intended for professional use only and is not intended for application to areas accessible to 

the general public. 

6.4 Recommendations 

The following first aid instructions, safety directions and precautionary (warning) statements are 

recommended for the product label. 
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First aid instructions 

If poisoning occurs, contact a doctor or Poisons Information Centre. Phone Australia 13 11 26; New Zealand 

0800 764 766. If swallowed, do NOT induce vomiting. If skin contact occurs, remove contaminated clothing 

and wash skin thoroughly. If in eyes, hold eyes open, flood with water for at least 15 minutes and see a 

doctor. 

Safety directions 

Will irritate the eyes. May irritate the skin, nose and throat. Repeated exposure may cause allergic disorders. 

Avoid contact with eyes and skin. When opening the container, preparing spray and using the prepared 

spray by open cab tractor, wear cotton overalls buttoned to the neck and wrist (or equivalent clothing), 

elbow-length chemical resistant gloves and face shield or goggles. When using the prepared spray by closed 

cab tractor wear cotton overalls buttoned to the neck and wrist (or equivalent clothing). Wash hands after 

use. After each day’s use, wash gloves, face shield or goggles and contaminated clothing. 

Precautionary (warning) statements 

Do not allow entry into treated areas until spray has dried. If prior entry is necessary wear cotton overalls 

buttoned to the neck and wrist (or equivalent clothing) and chemical resistant gloves. Clothing must be 

laundered after each day's use.
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7 ENVIRONMENTAL ASSESSMENT 

7.1 Fate and behaviour in the environment 

The active constituents eugenol, geraniol and thymol are produced naturally in a wide range of plants, thus 

natural exposure of the environment is likely. Information on their vapour pressures and Henry’s Law 

constants suggest that volatilisation is likely to be a major route of dissipation from soil and water. 

Volatilisation potential was demonstrated in a study on the rate of release of each active constituent from the 

formulation on dry and wet filter papers. 

Eugenol, geraniol and thymol were non-persistent in laboratory soils (max DT50 1.0, 0.40, and 0.80 days, 

respectively) with no major metabolites, and they similarly volatilised quickly from continuous wet surfaces 

(DT50 3.2, 1.5, and 1.5 days, respectively). 

The atmospheric half-lives are very short (DT50 values of 0.16, 0.059 and 0.10 days for eugenol, geraniol 

and thymol, respectively) indicating that emissions to air are unlikely to result in long-range transport. In 

addition, it is likely that the quantities volatilised from the formulation will be insignificant given the probable 

emission levels from the wide range of plants producing these substances naturally. 

7.2 Effects and associated risks to non-target species 

Terrestrial vertebrates 

Eugenol and thymol are considered to be moderately toxic to mammals (LD50 1930 mg ac/kg bw/d, Rattus 

norvegicus; lowest LD50 880 mg ac/kg bw/d, Cavia porcellus; respectively), while geraniol has low toxicity to 

mammals (LD50 3600 mg ac/kg bw/d, Rattus norvegicus). 

In a teratology study on eugenol, no maternal toxicity, effect on litter parameters, or effect on foetal 

development were observed in mammals at the highest dose administered (NOEL 252 mg ac/kg bw/d, 

Rattus norvegicus). Following long-term dietary administration to thymol, no adverse effect on reproductive 

parameters was observed in mammals up to the highest dose tested (NOEL 200 mg ac/kg bw/d, Rattus 

norvegicus). No long-term data have been submitted on geraniol; however, considering the very low acute 

and short-term effects, that geraniol is of very short persistence and that it occurs naturally at high levels in 

many plant species, long-term effects would not be considered to be of concern. 

Combined residues of Novellus Fungicide (eugenol, geraniol, thymol) were not toxic to mammals at the limit 

dose tested (LD50 >320 mg acs/kg bw, Rattus norvegicus) and, based on available data, are predicted to 

have moderate toxicity to mammals (lowest predicted LD50 1494 mg acs/kg bw, Cavia porcellus). Combined 

residues were similarly not toxic to birds at the limit doses tested following acute oral exposure (LD50 >1600 

mg ac/kg bw, Colinus virginianus) and short-term dietary administration (LD50 >939 mg acs/kg bw/d, Colinus 

virginianus). 

The worst-case scenario for exposure of terrestrial vertebrates to the active constituents is considered to be 

feeding on food items (eg vegetation and invertebrates) directly contaminated from spray application of the 

product immediately after application. The indicator species for grape uses is a small herbivorous mammal 
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and a small omnivorous bird. Acceptable risks were concluded for all three active constituents alone and in 

combination at the screening level. 

Aquatic species 

Eugenol, geraniol and thymol have moderate toxicity to fish (lowest respective LC50 12, 12, and 3.0 mg ac/L, 

two species tested), aquatic invertebrates (respective EC50 1.1, 16, and 4.9 mg ac/L, Daphnia magna) and 

algae (respective ErC50 15, 48, and 11 mg ac/L, Pseudokirchneriella subcapitata). Combined residues of 

Novellus Fungicide (eugenol, geraniol, thymol) were also moderately toxic to aquatic species (LC50 5.0 mg 

acs/L, Oncorhynchus mykiss; EC50 6.7 mg acs/L, Daphnia magna; ErC50 11 mg acs/L, Pseudokirchneriella 

subcapitata). 

No data on the long-term effects of eugenol, geraniol or thymol on aquatic species have been submitted; 

however, all are very short-lived in water being readily biodegradable and very volatile. As a result, 

prolonged exposure and accumulation between applications are not expected at seven day intervals. 

Therefore, long-term effects are not expected. 

The major potential route of exposure of aquatic species to the active constituents is considered to be spray 

drift or runoff from the treatment area. Risks to aquatic species are assessed using a tiered approach that 

first considers a worst-case scenario. Although the product is not applied to water, a screening level risk 

assessment assumes the worst-case scenario of a direct overspray of shallow aquatic habitat in order to 

identify those substances and associated uses that do not pose a risk to aquatic species. Acceptable risks 

could be concluded for all three active constituents alone and in combination at the screening level. 

Bees and other non-target arthropods 

Combined residues of Novellus Fungicide (eugenol, geraniol, thymol) have low toxicity to bees by oral 

exposure (LD50 >36 μg acs/bee, Apis mellifera) or contact exposure (LD50 >32 μg acs/bee, Apis mellifera). 

No mortality or behavioural abnormalities were observed at the limited doses tested. Other beneficial 

arthropods were not sensitive at field-relevant rates. Tier 1 (glass plate) toxicity values were LR50 >1980 g 

acs/ha for both indicator species of predatory arthropods (Typhlodromus pyri) and parasitic arthropods 

(Aphidius rhopalosiphi). 

Risks to bees and other non-target arthropods were assessed using a tiered approach that first considers a 

worst-case scenario. A screening level risk assessment assumes the worst-case scenario of a direct 

overspray of blooming plants that are frequented by bees, while other non-target arthropods are exposed to 

fresh-dried residues within the treatment area immediately after the last application. The risk quotient for 

acute oral exposure of adult bees was only marginally exceeded at the screening level (RQ 1.5, where 

acceptable RQ ≤1). Considering no mortality or adverse effects were observed at the limit dose, this risk is 

considered to be acceptable. Acceptable risks could be concluded for other non-target arthropods at the 

screening level. 

Soil organisms 

Combined residues of Novellus Fungicide (eugenol, geraniol, thymol) have low toxicity to soil organisms 

such as earthworms (LR50corr >80 mg acs/kg dry soil, Eisenia fetida). No adverse effects on soil processes 
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such as nitrogen transformation or carbon mineralisation were observed at exaggerated soil concentrations 

(NOEC 8.7 mg acs/kg dry soil). 

No data on the long-term effects of eugenol, geraniol or thymol on soil macro-organisms have been 

submitted; however, all three active constituents are non-persistent in soil and very volatile. As a result, 

prolonged exposure and accumulation between applications are not expected at seven day intervals. 

Risks to soil organisms were assessed using a tiered approach that first considers a worst-case scenario. A 

screening level risk assessment assumes the worst-case scenario of a direct overspray of soil without 

interception in order to identify those substances and associated uses that do not pose a risk to soil 

organisms. Acceptable risks could be concluded at the screening level. 

Non-target terrestrial plants 

No specific studies were undertaken to evaluate for effects of Novellus Fungicide on non-target terrestrial 

plants. However, the crop safety of an equivalent CS formulation against diseases on other crop types has 

been demonstrated in glasshouse and field trial studies at rates ranging from 330 to 1980 g acs/ha. These 

crop types include potato, oilseed rape, winter wheat, strawberry, courgette, cucumber, watermelon, lettuce, 

capsicum, cacao, papaya, walnut, lúcumo, and grasses. Based on crop safety information, it is considered 

unlikely that Novellus Fungicide would have any adverse effects on non-target terrestrial plants when used 

according to label directions. 

7.3 Recommendations 

In considering the environmental safety of the use of Novellus Fungicide, the APVMA had regard to the 

toxicity of the active constituents and their residues, including metabolites and degradation products, in 

relation to relevant organisms and ecosystems. Based on the outcome of the risk assessment, the 

registration of Novellus Fungicide is supported from an environmental safety perspective. 

Because the LC/EC50 values for toxicity of eugenol, thymol and Novellus Fungicide are below 10 mg/L for 

some aquatic species, the following protection statement is required on the label: 

‘Toxic to aquatic life. DO NOT contaminate wetlands or watercourses with this product or used containers.’ 
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8 EFFICACY AND SAFETY ASSESSMENT 

8.1 Proposed product use pattern 

Novellus Fungicide is a Suspension Concentrate formulation containing 33 g /L eugenol, 66 g/L geraniol and 

66 g/L thymol. Eugenol, geraniol and thymol are all terpene compounds found naturally occurring in certain 

plants species and as constituents of essential oils. They are considered to have both curative and 

protectant fungicidal activity. 

Eden Research PLC have submitted results from 40 studies (Australian and overseas field trials) and one 

laboratory experiment testing the efficacy and crop safety of Novellus Fungicide to control the occurrence of 

grey mould (Botrytis cinerea) in grapes. 

8.2 Efficacy and target crop/animal safety 

A range of efficacy and crop safety trials were conducted in Australia and Europe to support the registration. 

These trials included rate response trials to determine the optimum rate of use, established as 400mL 

product/100L, conducted under Australian conditions or similar to conditions in Australia. The rate tested in 

the trials is the currently registered rate for Novellus (as 3AEY Fungicide) in Europe. 

In total 28 trials from EU, one from New Zealand and 12 Trials from Australia are reported. 

Efficacy 

All trials were appropriately designed to test for efficacy and crop safety, and all but one was statistically 

sound and data was subject to proper statistical analysis. The trial designs were randomised complete 

blocks with three to six replicates. The trials were conducted in South Australia, New South Wales, Western 

Australia, and several overseas countries (Spain, France, Germany, and Portugal) where grapes are 

commercially grown. Formulations, rates, application timings, and modes of application were representative 

of proposed label directions. 

In all but one study, data were statistically analysed. Values generated were at significance levels of 0.05. In 

trials where disease pressure was moderate to high, multiple applications (three to four) of Novellus 

Fungicide initiated at flowering resulted in levels of control (decreased incidence and severity) from 50 per 

cent to 100 per cent. The addition of an adjuvants improved performance in some trials but not others. In 

some trials where disease pressure was low, it was not possible to assess efficacy however crop safety was 

established in these trials. 

The trial data supports the efficacy of Novellus Fungicide controlling grey mould (Botrytis cinerea). Novellus 

Fungicide was at least as effective as industry standards though efficacy reduced as disease pressure 

increased. Novellus Fungicide significantly controlled grey mould compared to the untreated controls. 

Several studies to generate specimens of grape for transformation processes and taint testing following 

multiple applications of the product to grapevine was undertaken in Greece, France, Germany, Spain and 

New Zealand. The data from the EU trials suggests Novellus Fungicide does not taint the juice of treated 
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grapes nor fresh grapes from seven days after the final application onwards. Results indicated no tainting of 

the fresh grapes from seven to 14 days after the final application or of the subsequent juice from two days 

after application. However, sultanas were tainted from two to 14 days after the final application indicating the 

product would not likely be suitable for use of grape vines whose fruit were to be dried. Observations indicate 

product is safe to use on grape vines throughout the development of the grapes. 

The trial undertaken in New Zealand supports the claim that Novellus treatments are not detrimental to 

subsequent wine quality. 

The trial data supplied reflects the directions for use, including rates and the directions in relation to 

application timing and are representative of the data obtained in the trials provided. The various restraint and 

product use statements are appropriate and comprehensive. Safety warnings are appropriate with respect 

withholding periods with end use of the grape product taken into account. 

Novellus Fungicide effectively controls grey mould (Botrytis cinerea) on grapes. 

Crop safety 

Most trial presented assessed crop safety in various grape varieties. Crop safety was recorded as phytotoxic 

symptoms and levels of crop vigour. Trials were conducted at both label rate (1X) and also two times label 

rate (2X). 

The data supports the product is safe to use on grapes throughout the development of the grapes with no 

negative effects on the end product. 

Resistance management 

Novellus Fungicide is a capsule suspension formulation containing 33.0 g a.i. /L eugenol, 66.0 g a.i. /L 

geraniol and 66.0 g a.i. /L thymol. Eugenol, geraniol and thymol are all terpene compounds found naturally 

occurring in certain plants species and as constituents of essential oils. These types of compounds generally 

possess antifungal activity and it is believed that they have a single mode of action that is very similar to that 

of benzyl alcohol, phenol and polyphenols. From widespread research carried out on terpenes, it is evident 

that eugenol, geraniol and thymol all have the same general mode of action against fungi, having effects on 

spore germination, hyphal penetration, mycelial growth and hyphal growth. The use of Novellus Fungicide for 

the Australian grape industry will assist in fungicide resistance management of Botrytis cinerea. 

All three active ingredients belong to the same group of compounds, commonly known as terpenes, and 

have the same fungicidal mode of action. However, the primary effects on the cell membrane and other cell 

structures are considered to be from general activity on lipid components, rather than from activity at a very 

specific site. Based on this, it highly unlikely that fungi would develop resistance to the action of the terpenes 

on the cell membrane and it was reported in the British Pharmacopoeia (1996 Edition) that microorganisms 

do not build up resistance to benzyl alcohol, phenols, polyphenols and similar products. As the mode of 

action of the terpenes involves the non-specific breakdown of lipids in membranes it is considered unlikely 

that fungi would be able to modify the target site or biosynthetic pathway to develop resistance. There are 

currently no recorded cases of resistance of fungi or other microbes to any terpene, or related compounds. 



28 PUBLIC RELEASE SUMMARY ON GERANIOL IN THE PRODUCT NOVELLUS FUNGICIDE 

Grey mould (Botryotinia fuckeliana) is rated as high risk in terms of the development of resistance to 

fungicides (EPPO 2002, FRAC Monograph No. 3, Russell, 2003). Terpenes are not yet widely used as 

fungicides in agricultural crops and as such they are not specifically included in the FRAC list of fungicide 

groups rated for risk of resistance developing. However, based on the mode of action and the absence of 

reported cases of resistance to terpenes or related compounds, it is proposed that the risk of resistance 

developing is low. Novellus Fungicide mode of action is Not Classified. 

Evaluation of the sensitivity baseline to 3AEY (Novellus Fungicide) of European Botrytis cinerea populations 

isolated from French, German, Italian, and Spanish vineyards. The data indicates sensitivity of Botrytis 

cinereae conidia. Strains resistant to other commercial treatments were equally sensitive to the test product. 

Over 200 strains of the disease agent were collected from across France, Germany, Italy, and Spain. Spore 

suspensions of each were prepared and incubated to produce conidia. This suspension was placed into test 

wells and seven concentrations of active ingredient added to the wells. Reference strains of the test agent 

were included. These strains had shown resistance to other commercial fungicides in the field. Subsequent 

fungal populations were measured to assess sensitivity. The data indicates sensitivity of Botrytis cinerea 

conidia to the test product. Strains resistant to other commercial treatments were equally sensitive to the test 

product. 

8.3 Recommendations 

The trial data supports the specific label claims for the control of grey mould/bunch rot (Botrytis cinerea) in grape 

production at the rate of 400 mL/100L.
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9 LABELLING REQUIREMENTS 

POISON 
KEEP OUT OF REACH OF CHILDREN 

READ SAFETY DIRECTIONS BEFORE OPENING OR USING 

 NOVELLUS® 
FUNGICIDE 

ACTIVE CONSTITUENTS: 33 g/L EUGENOL 
 66 g/L GERANIOL 

 66 g/L THYMOL 

 
  

GROUP 

 

NC 
 

FUNGICIDE 

 
 

For the control of grey mould/bunch rot (Botrytis cinerea) in grapes as per the Directions 

for Use Table. 

Contents: 1-1000L 

IMPORTANT: READ THE ATTACHED LEAFLET BEFORE USING THIS PRODUCT. 

APVMA Approval No: 87197/117745 

SIPCAM PACIFIC AUSTRALIA PTY LIMITED 

Level 1, 191 Malop Street Geelong VIC 3220 

® Registered Trademark of Sipcam Pacific Australia Pty Ltd 
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STORAGE AND DISPOSAL 
Store in the closed, original container in a cool, well-ventilated area. DO NOT store for prolonged periods in 
direct sunlight. Triple rinse containers before disposal. Add rinsings to spray tank. DO NOT dispose of 
undiluted chemicals on site. If recycling, replace cap and return clean containers to recycler or designated 
collection point. If not recycling, break, crush or puncture and deliver to an approved waste management 
facility. If an approved waste management facility is not available, bury the empty packaging 500mm below 
the surface in a disposal pit specifically marked and set up for this purpose, clear of waterways, desirable 
vegetation and tree roots, in compliance with relevant local state or territory government legislation. Do not 
burn empty containers or product. 

SAFETY DIRECTIONS 
Will irritate the eyes. May irritate the skin, nose and throat. Repeated exposure may cause allergic disorders. 
Avoid contact with eyes and skin. When opening the container, preparing spray and using the prepared 
spray by open cab tractor, wear cotton overalls buttoned to the neck and wrist (or equivalent clothing), 
elbow-length chemical resistant gloves and face shield or goggles. When using the prepared spray by closed 
cab tractor wear cotton overalls buttoned to the neck and wrist (or equivalent clothing). Wash hands after 
use. After each day’s use, wash gloves, face shield or goggles and contaminated clothing. 

FIRST AID 
If poisoning occurs, contact a doctor or Poisons Information Centre. Phone Australia 131126. If swallowed, 
do NOT induce vomiting. If skin contact occurs, remove contaminated clothing and wash skin thoroughly. If 
in eyes, hold eyes open, flood with water for at least 15 minutes and see a doctor. 

SAFETY DATA SHEET 
For further information, refer to the Safety Data Sheet (SDS) which is available from the supplier or from our 
web site, www.sipcam.com.au. 

NOTICE TO BUYER 
This product must be used in accordance with the directions for use. Where this product is not a good of a 
kind ordinarily acquired for personal, domestic or household use or consumption under the Australian 
Consumer Law, Sipcam’s liability for any direct, indirect or consequential loss which you incur, including, 
without limitation, loss or damage to crop, loss of equipment, property damage, personal injury or death is 
limited, at Sipcam’s option, to the replacement of the product or the supply of an equivalent product. By 
opening this package, you agree to be bound by these terms. If you do not agree to these terms, please 
return the entire unopened package intact to Sipcam or the place in which you purchased this product for a 
full refund. 

Batch No:  
Date of Manufacture:  

This product is NOT a Dangerous Good under the Australian 

Code for the transport of Dangerous Goods by 

road and rail. 

For specialist advice in emergency only, call 

1800 033 111 all hours, Australia wide 

G.H.S Statements 

HAZARD STATEMENT: 
H319: Causes serious eye irritation. 

http://www.sipcam.com.au/
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PREVENTION 
Wash hands thoroughly after handling. Wear eye/face protection. IF IN EYES: Rinse cautiously with water 
for several minutes. Remove contact lenses, if present and easy to do. Continue rinsing. If eye irritation 
persists: Get medical advice/attention 
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POISON 
KEEP OUT OF REACH OF CHILDREN 

READ SAFETY DIRECTIONS BEFORE OPENING OR USING 

NOVELLUS® 
FUNGICIDE 

ACTIVE CONSTITUENTS: 33 g/L EUGENOL 
 66 g/L GERANIOL 

 66 g/L THYMOL 

 
  

GROUP 

 

NC 
 

FUNGICIDE 

 
 

For the control of grey mould/bunch rot (Botrytis cinerea) in grapes as per the Directions 

for Use Table. 

IMPORTANT: READ THIS LEAFLET BEFORE USING THIS PRODUCT. 

APVMA Approval No: 87197/117745 

SIPCAM PACIFIC AUSTRALIA PTY LIMITED 

Level 1, 191 Malop Street Geelong VIC 3220 

® Registered Trademark of Sipcam Pacific Australia Pty Ltd 
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DIRECTIONS FOR USE: 
RESTRAINTS: 
DO NOT apply if heavy rain is forecast over the next 24 hours. 
DO NOT apply with aircraft. 
DO NOT apply by a boom sprayer. 

SPRAY DRIFT RESTRAINTS 
Specific definitions for terms used in this section of the label can be found at apvma.gov.au/spraydrift. 
DO NOT allow bystanders to come into contact with the spray cloud. 
DO NOT apply in a manner that may cause an unacceptable impact to native vegetation, agricultural crops, 
landscaped gardens and aquaculture production, or cause contamination of plant or livestock commodities,  
outside the application site from spray drift. Wherever possible, correctly use application equipment designed 
to reduce spray drift and apply when the wind direction is away from these sensitive areas. 
DO NOT apply unless the wind speed is between three and 20* kilometres per hour at the application site 
during the time of application. 
DO NOT apply if there are hazardous surface temperature inversion conditions present at the application 
site during the time of application. Surface temperature inversion conditions exist most evenings one to two 
hours before sunset and persist until one to two hours after sunrise. 
*Windspeeds may be varied according to approved ranges. 

Vertical sprayers 
DO NOT apply by a vertical sprayer unless the following requirements are met: 
• spray is not directed above the target canopy 
• the outside of the sprayer is turned off when turning at the end of rows and when spraying the outer row on 
each side of the application site. 

Crop Disease Rate Critical Comments 

Grapes for 
wine 
production or 
table grapes 
(fresh) 

Grey 
mould/ 
Bunch 
rot 

(Botrytis 
cinerea) 

400mL/ 
100 L 

Apply between capfall (EL25/ BBCH68) and 7 days prior to 
harvest. Allow at least 7 days between applications and do not 
apply more than 4 applications per season. 

NOT TO BE USED FOR ANY PURPOSE, OR IN ANY MANNER, CONTRARY TO THIS LABEL UNLESS 
AUTHORISED UNDER APPROPRIATE LEGISLATION. 

WITHHOLDING PERIODS 

Grapes (table or wine for 
domestic consumption) 

DO NOT HARVEST FOR 7 DAYS AFTER APPLICATION 
 

Grapes (table or wine 
intended for export) 

CONSULT YOUR WINEMAKER, INDUSTRY SPRAY DIARY OR 
PEAK INDUSTRY BODY FOR THE RECOMMENDED 
WITHHOLDING PERIOD 

Grazing DO NOT GRAZE TREATED VINEYARDS OR CUT FOR 
STOCKFOOD FOR 7 DAYS AFTER APPLICATION  

GENERAL INSTRUCTIONS 

NOVELLUS FUNGICIDE can be used for the control of Grey mould/Bunch rot (Botrytis cinerea). Apply 

between capfall (EL 25/ BBCH 68) and 7 days prior to harvest. Allow at least 7 days between applications 

and do not apply more than 4 applications per season.  
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Mixing 
Shake or invert the pack several times before opening. Half-fill the spray vat, turn on agitation and add the 
required amount of NOVELLUS FUNGICIDE. With agitation on, add the remaining water to the spray vat. 

Application 
Use a sprayer designed to achieve thorough coverage of the bunches, up to the point of run-off. Do not 
apply by “concentrate spraying”. Do not use more that 400mL Novellus per 100L of water. 

COMPATIBILITY 
Refer to Sipcam for advice on tank mixing with other chemicals. 

FUNGICIDE RESISTANCE WARNING 

 
 

 
GROUP 

 
NC 

 
FUNGICIDE 

 
 

NOVELLUS FUNGICIDE mode of action is Not Classified. For fungicide resistance management the product 
is a Group NC fungicide. Some naturally occurring individual fungi resistant to NOVELLUS FUNGICIDE and 
other Group NC fungicides may exist through normal genetic variability in any fungal population. The 
resistant individuals can eventually dominate the fungal population if these fungicides are used repeatedly. 
These resistant fungi will not be controlled by NOVELLUS FUNGICIDE or other Group NC fungicides, thus 
resulting in a reduction in efficacy and possible yield loss. Since the occurrence of resistant fungi is difficult to 
detect prior to use, Sipcam Pacific Australia Pty Limited accepts no liability for any losses that may result 
from the failure of NOVELLUS FUNGICIDE to control resistant fungi. 

RE-ENTRY PERIOD 
Do not allow entry into treated areas until spray has dried. If prior entry is necessary wear cotton overalls 
buttoned to the neck and wrist (or equivalent clothing) and chemical resistant gloves. Clothing must be 
laundered after each day's use. 

PROTECTION OF WILDLIFE, FISH, CRUSTACEA AND ENVIRONMENT 
Toxic to aquatic life. DO NOT contaminate wetlands or watercourses with this product or used containers. 

STORAGE AND DISPOSAL 
Store in the closed, original container in a cool, well-ventilated area. DO NOT store for prolonged periods in 
direct sunlight. Triple rinse containers before disposal. Add rinsings to spray tank. DO NOT dispose of 
undiluted chemicals on site. If recycling, replace cap and return clean containers to recycler or designated 
collection point. If not recycling, break, crush or puncture and deliver to an approved waste management 
facility. If an approved waste management facility is not available, bury the empty packaging 500mm below 
the surface in a disposal pit specifically marked and set up for this purpose, clear of waterways, desirable 
vegetation and tree roots, in compliance with relevant local state or territory government legislation. Do not 
burn empty containers or product. 

SAFETY DIRECTIONS 
Will irritate the eyes. May irritate the skin, nose and throat. Repeated exposure may cause allergic disorders. 
Avoid contact with eyes and skin. When opening the container, preparing spray and using the prepared 
spray by open cab tractor, wear cotton overalls buttoned to the neck and wrist (or equivalent clothing), 
elbow-length chemical resistant gloves and face shield or goggles. When using the prepared spray by closed 
cab tractor wear cotton overalls buttoned to the neck and wrist (or equivalent clothing). Wash hands after 
use. After each day’s use, wash gloves, face shield or goggles and contaminated clothing. 

FIRST AID 
If poisoning occurs, contact a doctor or Poisons Information Centre. Phone Australia 131126. If swallowed, 
do NOT induce vomiting. If skin contact occurs, remove contaminated clothing and wash skin thoroughly. If 
in eyes, hold eyes open, flood with water for at least 15 minutes and see a doctor. 
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SAFETY DATA SHEET 
For further information, refer to the Safety Data Sheet (SDS) which is available from the supplier or from our 
web site, www.sipcam.com.au. 

NOTICE TO BUYER 
This product must be used in accordance with the directions for use. Where this product is not a good of a 
kind ordinarily acquired for personal, domestic or household use or consumption under the Australian 
Consumer Law, Sipcam’s liability for any direct, indirect or consequential loss which you incur, including, 
without limitation, loss or damage to crop, loss of equipment, property damage, personal injury or death is 
limited, at Sipcam’s option, to the replacement of the product or the supply of an equivalent product. By 
opening this package, you agree to be bound by these terms. If you do not agree to these terms, please 
return the entire unopened package intact to Sipcam or the place in which you purchased this product for a 
full refund.

http://www.sipcam.com.au/
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ABBREVIATIONS 

ACCS/ACMS Advisory Committee for Chemicals Scheduling/Advisory Committee for Medicines 

Scheduling 

ac active constituent 

acs active constituents 

ADI Acceptable daily intake (for humans) 

ai active ingredient 

APVMA Australian Pesticides and Veterinary Medicines Authority 

AR Applied radioactivity 

ARfD Acute reference dose 

BCF Bioconcentration factor 

bw Bodyweight 

CAS Chemical Abstracts Service 

d Day 

D4
20 Density at 20ºC 

DAA Days after application 

DAT Days after treatment 

DT50 Time taken for 50% of the concentration to dissipate 

EC10 concentration at which 10% of the test population is impacted 

EC50 concentration at which 50% of the test population is impacted 

EDTA Ethylenediaminetetraacetic acid 

EEC Estimated Environmental Concentration 

ErC50 concentration at which the rate of growth of 50% of the test population is impacted 

ER25 rate at which 25% of the test population is impacted 

ER50 rate at which 50% of the test population is impacted 

g gram 

GAP Good Agricultural Practice 

GLP Good Laboratory Practice 
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h hour 

ha hectare 

HPLC High Pressure Liquid Chromatography or High Performance Liquid Chromatography 

IPM Integrated Pest Management 

in vitro outside the living body and in an artificial environment 

in vivo inside the living body of a plant or animal 

IRAC Insecticide Resistance Action Committee 

ISO International Organization for Standardisation 

IUPAC International Union of Pure and Applied Chemistry 

kg kilogram 

KF Freundlich partitioning coefficient 

KF,OC Freundlich organic carbon partitioning coefficient 

L Litre 

LC/MS/MS Liquid chromatography–mass spectrometry 

LC50 concentration that kills 50% of the test population of organisms 

LD50 dosage of chemical that kills 50% of the test population of organisms 

LOD Limit of Detection—level at which residues can be detected 

Log KOW Log to base 10 of octanol water partitioning co-efficient, synonym POW 

LOQ Limit of Quantitation—level at which residues can be quantified 

LR50 rate that kills 50% of the test population of organisms 

m3 Cubic metre  

mg milligram 

mL millilitre 

MRL Maximum Residue Limit 

MSDS Material Safety Data Sheet 

NAFTA North America free trade agreement 

NEDI National Estimated Daily Intake 
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NESTI National Estimated Short Term Intake 

ng nanogram 

NOEC/NOEL No Observable Effect Concentration Level 

NOAEL No Observed Adverse Effect Level 

OC Organic Carbon 

OM  Organic Matter 

PA Vapour pressure 

pH How acidic or basic a water-based solution is 

PHI Pre harvest interval 

PKa Dissociation constant 

ppb parts per billion 

PPE Personal Protective Equipment 

ppm parts per million 

Q-value Quotient-value 

RAL Regulatory acceptable level 

RBC Red Blood Cell Count 

REI Re-Entry Interval 

RQ risk quotient 

s second 

sc subcutaneous 

SC Suspension Concentrate 

SUSMP Standard for the Uniform Scheduling of Medicines and Poisons 

STMR Supervised Trials Median Residue 

TGAC Technical grade active constituent 

TRR Total radioactive residue 

µg Microgram 

μm Micro metre 
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UV/Vis Ultraviolet–visible absorption spectroscopy 

vmd volume median diameter 

WHP Withholding Period 
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GLOSSARY 

Active constituent The substance that is primarily responsible for the effect produced by a chemical 

product 

Acute Having rapid onset and of short duration 

Carcinogenicity The ability to cause cancer 

Chronic Of long duration 

Codex MRL  Internationally published standard maximum residue limit 

Desorption Removal of a material from or through a surface 

Efficacy Production of the desired effect 

Formulation A combination of both active and inactive constituents to form the end use product 

Genotoxicity The ability to damage genetic material 

Hydrophobic Repels water 

in vitro Test/research that's performed outside of a living organism 

in vivo Test/research that's performed with or within an entire, living organism 

Leaching Removal of a compound by use of a solvent 

Metabolism The chemical processes that maintain living organisms 

Photodegradation Breakdown of chemicals due to the action of light 

Photolysis Breakdown of chemicals due to the action of light 

Subcutaneous Under the skin 

Toxicokinetics The study of the movement of toxins through the body 

Toxicology The study of the nature and effects of poisons 



 REFERENCES 41 

REFERENCES 

APVMA 2019, Spray drift risk assessment manual, Australian Pesticides and Veterinary Medicines Authority, 

Canberra 2019, available at apvma.gov.au/node/51826. 

APVMA 2015, Data Guidelines, Australian Pesticides and Veterinary Medicines Authority, Canberra, 

available at apvma.gov.au/registrations-and-permits/data-guidelines. 

WHO 1997, Guidelines for predicting dietary intake of pesticide residues, World Health Organization, 

Geneva, available at: who.int/foodsafety/publications/pesticides/en. 

https://apvma.gov.au/node/51826
https://apvma.gov.au/registrations-and-permits/data-guidelines
https://www.who.int/foodsafety/publications/pesticides/en/

	Preface
	About this document 
	Making a submission 
	Further information 

	1 Introduction
	1.1 Applicant 
	1.2 Purpose of application 
	1.3 Proposed claims and use pattern 
	1.4 Mode of action 
	1.5 Overseas registrations 

	2 Chemistry and manufacture
	2.1 Active constituents 
	Table 1: Nomenclature and structural formula of the active constituent geraniol
	Table 2: Key physiochemical properties of the active constituent geraniol

	2.2 Formulated product 
	Table 3: Key aspects of the formulation 
	Table 4: Physicochemical properties of the product Novellus Fungicide

	2.3 Recommendations 

	3 Toxicological assessment
	3.1 Evaluation of toxicology 
	Chemical class 
	Pharmacokinetics 
	Acute toxicity (active constituent) 
	Acute toxicity (product) 
	Repeat-dose toxicity 
	Chronic toxicity and carcinogenicity 
	Reproductive and developmental toxicity 
	Genotoxicity 
	Toxicity of metabolites and/or impurities 
	Reports related to human toxicity 

	3.2 Health-based guidance values and poisons scheduling 
	Poisons Standard 
	Health-based guidance values 
	Acceptable daily intake 
	Acute reference dose 


	3.3 Recommendations 

	4 Residues assessment
	4.1 Metabolism and residue definition 
	4.2 Analytical methods and storage stability 
	4.3 Residues in food and animal feeds 
	Eugenol 
	Geraniol 
	Thymol 

	4.4 Crop rotation 
	4.5 Residues in animal commodities 
	4.6 Spray drift 
	4.7 Dietary risk assessment 
	4.8 Recommendations 
	Table 5: Amendments to the APVMA MRL Standard


	5 Assessment of overseas trade aspects of residues in food
	5.1 Commodities exported and main destinations 
	5.2 Overseas registrations and approved label instructions 
	5.3 Comparison of Australian MRLs with Codex and international MRLs 
	5.4 Potential risk to trade 

	6 Work health and safety assessment
	6.1 Health hazards 
	6.2 Occupational exposure 
	Exposure during use 
	Exposure during re-entry or rehandling 

	6.3 Public exposure 
	6.4 Recommendations 
	First aid instructions 
	Safety directions 
	Precautionary (warning) statements 


	7 Environmental assessment
	7.1 Fate and behaviour in the environment 
	7.2 Effects and associated risks to non-target species 
	Terrestrial vertebrates 
	Aquatic species 
	Bees and other non-target arthropods 
	Soil organisms 
	Non-target terrestrial plants 

	7.3 Recommendations 

	8 Efficacy and safety assessment
	8.1 Proposed product use pattern 
	8.2 Efficacy and target crop/animal safety 
	Efficacy 
	Crop safety 
	Resistance management 

	8.3 Recommendations 

	9 Labelling requirements
	ABBREVIATIONS
	GLOSSARY
	REFERENCES



