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1. Administrative Data
Name of applicant: John K King & Sons Ltd
Address of applicant: Coggeshall
Colchester
Essex CO6 1TH
Name of manufacturer: John K King & Sons Ltd
The Silo
Skellingthorpe Road
Lincoln
Person responsible for dossier: Phil Nicholls
John K King & Sons Ltd
The Silo
Skellingthorpe Road
Lincoln LN 6 OEL
2. General Description

Echium Oil is a complex triglyceride of plant origin. It is produced by a combination of
known extraction technigues used in the production of edible oils suitable for human
consumption.

Seeds from the plant Echium plantagineum are crushed, solvent extracted using food
grade hexane and the oil isolated by removing solvent by vacuum distillation. The level
of residual solvent is below that stipulated by current food legislation.

Echium plantagineum and its products have not hitherto been used for human
consumption to a significant degree within the Community. Echium plantagineum is a
naturally occurring plant and has not been genetically modified.

Therefore Echium Oil falls under category (e) of Article 1(2) of Regulation (EC) No
258/97 [Ref. 2] and SCF class 2.2 [Ref. 3].

3. Identification of essential information requirements

The index to the structured schemes to be followed for each class of novel food
identifies the following essential information requirements for novel foods assigned to
SCF category 2.2 [Ref. 3]:

| Specification of the novel food

Il Effect of the production process applied to the novel food

[l History of the organism used as the source of the novel food
IX Anticipated intake/extent of use of the novel food

X1 Nutritional information on the novel food

X1l Microbiological information on the novel food

Xl Toxicological information on the novel food
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4, Consultation of structured schemes
l. Specification of the novel food

Echium oil is a complex triglyceride obtained by extracting the oil from the seeds of
Echium plantagineum. An optimum temperature continuous flow extraction process
using food grade hexane is employed to obtain the oil, for which approval is sought in
this application. The product specification for Ambient Temperature Solvent Extracted
Echium oil can be found in Appendix 3.

Kings have used oil extracted from this method in all of the analyses that will follow in
this section. The fact the Echium plantagineum is in the early stage of commercial
development means that only two production batches were available for use (1124 and
1124-A). These two batches represent the entirety of Kings 1999 production. The lipid
profiles from these two batches can be found in Appendix | / Table 1.

Supporting Data

In order that the results be based on more sample numbers, Croda Oleochemicals have
kindly allowed Kings to use data obtained by testing their Super Refined® Oil. While the
production process differs to that of unrefined Echium oil, the oil is derived from the
same species of plant and, therefore, we believe that the data serves a useful purpose in
supporting claims made from data based on tests performed on the 1999 samples.

The values for the level of each fatty acid found in Echium oil are based on data
obtained from the following sources:

Lipid profiles of natural oils from seed accessions from Scotia (Appendix 1 /
Table 2), Croda (Appendix 1 / Table 3) and Kings (Appendix 1 / Table 4).

Lipid profiles for Super Refined ® Echium plantagineum oil (Crossential SA14)
from Croda. (Appendix 1/ Table 5)

Lipid profiles from 1999 production batches of Kings ambient temperature solvent
extracted unrefined Echium plantagineum oil. (Appendix 1 / Table 1)

It can be seen from these data that the lipid constituents of Echium plantagineum do not
vary significantly between the natural oil, the Super Refined ® and the unrefined olil. It is
concluded that, because these data are based on samples from several different years
covering a number of variables such as weather and geographical location of the crop, it
provides an accurate reflection of likely parameters for each fatty acid.

A full lipid profile for the two 1999 production batches are included in Appendix I(Table
5). All fatty acids at a percentage composition of 0.1 and above have been identified
conclusively. All the fatty acids have been accounted for and so it can be assumed that
cyclopropenoid, epoxy or other unusual fatty acids are absent from the oil.

Due to the undesirable nature of cyclopropenoid and epoxy fatty acids, tests were
performed to confirm their absence from Echium oil. A GC-MS analysis was carried out,
the results of which can be found in Appendix 11. They show that in the two production
samples from the 1999 harvests neither cyclopropenoid nor epoxy fatty acids were found
to be present in the oil.
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Erucic acid is found in small quantities in Echium oil, typically at levels of less than 0.5%.
It can be seen in Appendix | (Table 3) that the majority of samples from the 1999 harvest
had an Erucic acid content of seed of 0.1%. The product specification (Appendix 3)
stipulates an upper limit of 1%.

Gel permeation chromatography (GPC) analysis of a laboratory sample of Super
Refined ® oil batch CW/014 identified the levels of triglyceride as 99.7% and oligomer as
0.3% of the oil. The oligomer may be defined as oxidised triglyceride, this is not a natural
component of the oil. Oxidation of the triglyceride is initiated during processing and
storage and is kept to a minimum by storing in drums under nitrogen.

The levels of unsaponifiable matter in the two 1999 production samples 1124 and 1124-
awere 1.1% and 1.2% respectively. The unsaponifiable matter is a natural component of
the oil and could contain hydrocarbons, sterols and other non-fatty compounds. These
levels are not untypical for unrefined oils.

To confirm the absence of any harmful or unusual unsaponifiable matter in Echium oil an
analysis was performed. The identity of the two components, campesterol and R
sitosterol, was deduced by their retention times in Gas Chromatography compared to
known standards. We could not attempt the identification of any other components in the
unsaponifiables as known standards are not readily available. The product specification
stipulates an upper limit of 2% for unsaponifiable matter. These results can be found in
Appendix 12.

Tests to determine the levels of heavy metals; arsenic, lead, iron and copper were
performed. Levels of these heavy metals were all found to be below the lowest
detectable level. Previous results gathered by Croda on a Super Refined ® oil show the
levels of heavy metals to be less than 10ppm. Copies of the contract laboratory’s test
report can be found in Appendix 5. The product specification (Appendix 3) stipulates that
the heavy metal content must be below the lowest detectable limit, which varies between
substances.

A peroxide value of 10 maximum is included on the product specification. The peroxide
value of 1999 production batches 1124 and 1124-A were 2.65 and 2.01 respectively.

Pyrrolizidine alkaloids are known to occur in certain species of the family Boraginaceae
and have been isolated from Echium plantagineum [Ref. 4][Ref. 5]. Pyrrolizidine
alkaloids are of concern because they cause acute and chronic liver disease [Ref. 6]. In
addition to the liver they may damage the lung, kidney and other organs, they also
possess mutagenic, teratogenic and carcinogenic properties [Ref. 6]. Chronic liver
disease was observed at dietary levels of 2ppm with the pyrrolizidine alkaloid
monocrotaline [Ref. 6]. A “no-effect” level of 1ppm in the diet has been hypothesised for
mono-gastric animals such as pigs, poultry and rats [Ref. 6].

Pyrrolizidine alkaloids are not lipophillic and, therefore, would not be expected to be
present in any substantial quantity in the oil. Tests carried out on several samples of
both Super Refined ® and unrefined Echium oil shows that levels of Pyrrolizidine
Alkaloids were either extremely low (<15ng/g) or below the lowest detectable level of
4ng/gram.
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The product specification stipulates that pyrrolizidine alkaloids should not be greater
than 15ng/gram which is considered to be well below levels that would cause harm
[Ref.6]. There are other plants that are known to contain pyrrolizidine alkaloids in their
foliage, one such example being Borago officinalis. Borage oil is currently widely used as
health supplement.

Cytochrome C allergens have been isolated from the pollen of Echium plantagineum
[Ref7]. In a rural area of Australia 60% of subjects with respiratory allergy were found to
give positive skin test reactions to Echium plantagineum pollen extract and a similar
number gave positive radioallergosorbent test (RAST) test [Ref8].

The filter process used in the processing of Echium will act to remove any pollen or
particulate plant debris in the oil. To confirm the absence of Cytochrome C allergens in
the oil a total protein test has been performed using Bradford reagent. The absorbance
at 595nm of the coloured product of the reaction of protein and Bradford Reagent was
measured. Cytochrome C allergens isolated from the pollen of echium plantagineum
were characterised as proteins with a molecular weight of 12,800 [7].

It can be reasonably assumed that the maximum Cytochrome C allergen content is no
more than the total protein content. Using standards, a total protein content of less than
19.85ug/gram of SuperRefined oil was determined. However problems associated with
the low solubility of Echium oil in the agqueous reagent meant that the aqueous reagent
phase and Echium oil (dissolved in hexane) phase had to be mixed vigorously before
measurement of the sample solution using UV spectrometry at a wavelength of 595nm.
This is not ideal and therefore a visual inspection of the sample, standards and blank
was carried out. A total and recordable protein content (and therefore a Cytochrome C
allergen content) of less than 1ppm in the SuperRefined oil and less than 2ppm in the
unrefined oil was determined by this method.

With the recent review and subsequent revision of the “long term arrangements for the
extension of use (2000)” the Pesticide Safety Directive, in consultation with the Advisory
Committee on Pesticides and relevant Government Departments, have now included
echium (see appendix 8). This development has two significant consequences, firstly it
legally allows the field application of any pesticide with “on label” approval for use in
oilseed rape (i.e. has a MAFF approval number and the product label on the pesticide
container refers to oilseed rape). Secondly it demonstrates that all relevant agencies are
confident that the extrapolation of safety data supplied to gain approval for use of these
products on oilseed rape is valid and that their use on echium poses no threat to the
consumer, environment or sprayer operator.

The field production of echium is not heavily reliant on pesticide applications, indeed it
can achieve satisfactory yields with no pesticide usage (depending on climatic conditions
and crop rotation). However, there are areas where selective and appropriate use of
pesticides will enhance both crop yield and quality.

The first easily definable area is that of herbicides and the requirement to control weeds.
As a matter of principle all growers adopt all measures of Integrated Crop Management
possible to minimise weed seed burdens and develop “stale seedbed” practises as much
as possible. This in practical terms means that as many weeds as possible are
controlled prior to the planting of the Echium crop so that the final seedbed has a
minimal number of potential weeds that may grow i.e. it is “stale”. There are times when
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this is not sufficient and selective use of herbicides will be required, it must be stated that
any herbicides used will be trialled before hand to assess both efficacy and residue
levels to reaffirm the confidence shown by the agencies mentioned above.

The second easily definable area is that of disease prevention, in particular powdery
mildew and sclerotinia; both of these have the potential to cause significant loss of both
yield and quality. Again fungicides will be applied in line with all aspects of ICM and on a
strictly “as required” basis. As these applications will be made by strictly following the
product label guidance then there is no more risk attached to applying them to echium
as to oilseed rape. More detailed information on the toxicology of these pesticides can
be obtained from the PSD.

The simultaneous occurrence of gamma-linolenic acid (cis-6, 9, 12-octadecatrienoic
acid) and stearidonic acid (cis-6, 9,12,15-octadecatetraenoic acid) has so far only
reported in seed oils of the Boraginaceae, Primulaceae and Saxifragaceae families [Ref.
10].

Kings was attracted to the Boraginaceae family since we had accumulated several
years’ experience growing Borago officinalis. Borage officinalis does not, however,
contain Stearidonic Acid and so Kings started to examine other members of the
Boraginaceae family.

The genus Echium contains about 30 species distributed across Europe, the
Mediterranean region, Madeira, the Canaries and the Azores [Ref 11].

The main sources of viable germplasm for cultivation are producers of ornamental flower
seed. Kings selected one such source for seed multiplication in the UK.

The species plantagineum can be distinguished from other members of this genus by
the presence of two exserted stamens, distinctly bifid stigmae, and ovate basal leaves
with prominent lateral veins [Ref. 11]. Corolla up to 18-30mm, blue becoming pink
through purple, subglabrous, hairy on veins and margins only [Ref. 11].Effect of the
production process applied to the novel food
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Il. Effect of the production process on the Novel Food

The seed is extracted at John K King & Sons Ltd extraction facility in Lincoln. This facility
is used to process other seeds that currently have food approval status in the EC,
including Borage and Evening Primrose Oil and for this reason the production process is
not considered to be novel.

Seed can be received in either bulk or bulk bags, depending on requirement, and is
transported to the silos using an air handling system. This air system has been
purposely designed to reduce any risk of possible contamination between the various
seed types that can be handled, as it is a totally self-cleaning system.

To ensure a successful extraction of the oil, the Echium seed is first cracked which, by
gently rupturing the cell walls of the individual seeds, makes the oil more accessible.
This is a standard procedure employed to prevent excessive degradation of product due
to mechanical attrition.

The Echium seed is then conveyed into a continuous flow extractor where it is brought
into contact with food grade hexane solvent. As the seed is conveyed through the
extractor fresh solvent is washed through it in a counter current direction, resulting in the
solvent becoming increasingly enriched with oil. The extraction process works on the
principle that oil is soluble in a solvent, in this case food grade hexane that is a non-polar
solvent. As the fatty acids on the triglyceride are also non-polar the oil is soluble in
hexane. The Echium seed is gently bathed in hexane over a period of ninety minutes in
order to remove the highest yields possible of good quality oil. The extraction process is
carried out at room temperature in an oxygen free atmosphere. The oil enriched solvent
then passes through a distillation system where the solvent is removed from the oil to
leave less than 1 part per million in the oil.

A flow diagram of this production process is presented in Appendix 8.

It should be noted that this production process differs from standard hexane extraction in
that the whole process is performed at ambient temperature of up to 35°. Another
difference is that a ‘continuous flow’ hexane is employed. The end result is that the
quality of unrefined oil is higher than refined oil due to the presence of natural anti-
oxidants that are retained in the oil.

Rigorous quality assurance and control procedures are followed before, during and after
the production process to ensure that the product meets specification.

Prior to delivery, representative samples of seed are forwarded to the fully accredited
laboratory at the Lincoln Extraction facility for Lipid profile and Acid Value analysis. If
seed is of unsuitable quality it will not be despatched for oil extraction.

During the production process continuos checks are performed on the Moisture and
Hexane level of the oil. If oil is found to be out of specification adjustments are made to
the procedure to ensure that the bulk oil remains within specification.

Once production is completed the oil is tested against the product specification by the
fully accredited laboratory at Lincoln. In the event that the oil is found to be out of
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specification it will not be released by Quality Control. It will either be rejected outright or
it could be re-processed until it passes the product specification.
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I History of the organism used as the source of the novel food

ECHIUM OIL is a complex triglyceride oil obtained by extracting the seeds of Echium
plantagineum.

Echium plantagineum has not been genetically modified.

Taxonomy:

Division: Spermatophyta
Subdivision: Angiospermae
Class: Dicotyledonae
Family: Boraginaceae
Genus: Echium

Species: plantagineum

The Boraginaceae are a large plant family with approximately 100 genera and 2500
species that are widely distributed throughout the Northern Hemisphere [Ref. 10]. The
family is well known to herbalists and gardeners because it includes many ornamental
and medicinal plants [Ref. 10].

The genus Echium contains about 30 species distributed across Europe, the
Mediterranean region, Madeira, the Canaries and the Azores [Ref. 11].

Echium plantagineum is an erect biennial 20-60cm high, softly hairy, with one or many
flowering stems [Ref. 11]. The basal leaves are ovate with prominent lateral veins and
soft appressed setae [Ref. 11]. The cauline leaves are oblong to lanceolate, the
uppermost being more or less cordate at the base [Ref. 11]. Inflorescence, usually
branched [Ref. 11]. Calyxes are 7-10mm at anthesis and up to 15mm in the fruit [Ref.
11]. Corolla 18-30mm infundibuliform blue becoming pink through purple, hairy on veins
and margins only [Ref. 11]. Two stamens exserted from corolla tube, the remaining
stamens included or only slightly exserted [Ref. 11]. The stigmae are distinctly bifid [Ref.
11]. Echium plantagineum is also known by the common names of Purple Vipers
Bugloss, Paterson’s Curse and Salvation Jane.

Echium plantagineum and its products have not hitherto been used for human
consumption to a significant degree within the Community. Human exposure to the plant
does occur by ingesting honey produced by bees foraging on wild Echium. Evidence is
available on the effects in animals of ingestion of Echium plantagineum.

Echium plantagineum occurs over significant areas of farmland in Australia [Ref. 6]. The
young growth is eaten readily by livestock [Ref. 6]. The plant is considered a weed in
good pastures while on poor country it is considered as a reserve fodder [Ref. 5].
Measurements of herbage dry matter content, nitrogen content and digestibility of
Echium plantagineum indicate that it would be nutritious forage for grazing animals [Ref.
13]. However the presence of pyrrolizidine alkaloids in the plant means that there is a
risk that grazing animals will be poisoned [Ref. 6]. The level of pyrrolizidine alkaloids is
normally between 0.1-0.3% of the dry weight of the whole plant but levels as high as
0.9% have been reported [Ref. 14]. Field evidence strongly indicates that horses, pigs
and to a lesser extent sheep are all affected [Ref. 6].
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Experimental evidence includes an unpublished study in which young pigs were fed
15% Echium plantagineum in the diet [Ref. 6]. All developed the typical chronic liver
damage within 5 months and one animal died within 4 months [Ref. 6]

Echium plantagineum was fed as the sole diet to crossbred sheep with or without a
history of previous access to the plant in a pen feeding trial [Ref. 15]. Compared to a
control group receiving a diet of Lucerne chaff and oats, sheep on the Echium diet lost
weight and several animals died [Ref. 15]. Histological examination produced evidence
of excessive copper accumulation in the liver and biochemical evidence of liver toxicity
and was usually accompanied by pyrrolizidine alkaloid damage [Ref. 15]. It was
concluded that Echium plantagineum alone was not suitable fodder for sheep [Ref. 15].

There was no mortality involving pyrrolizidine alkaloid poisoning in crossbred sheep
grazing pasture for 19 months where Echium plantagineum constituted a considerable
portion of the available forage [Ref. 16]. Histological evidence of moderately severe liver
damage associated with high liver copper concentrations was found in at least one
sheep [Ref. 16]. Sheep on the Echium plantagineum diet were significantly lighter and
grew less wool compared with sheep on Echium free pasture [Ref. 16].

Young rats fed 40% Echium plantagineum for two weeks suffered 70% mortality within
5-13 weeks [Ref 17]. Young rats fed 20% Echium plantagineum for alternate two-week
periods with a control feed had 50% mortality in 21 weeks [Ref. 17]. Adult rats fed
Echium plantagineum continuously all died within 7-16 weeks at the 40% level and 37-
40 weeks at the 20% level [Ref. 17]. The rats died with a mixture of acute and chronic
liver damage [Ref. 17]. Tumours, 3 benign and | malignant, of a type observed in
carcinogenesis experiments with other pyrrolizidine alkaloids developed in survivors of
the study on adult rats fed 20 % Echium plantagineum [Ref. 6]. The number of tumours
was below the significance level [Ref. 6].

Echium plantagineum is known to secrete nectar that is gathered by bees and it is used
extensively by apiarists [Ref. 6]. It is estimated that honey from Echium plantagineum
constitutes about 10-15% of total Australian production [Ref. 6]. The honey is sold
mainly as blends with other honey. Honey prepared from Echium plantagineum has
been shown to contain between 0.27 — 0.95ppm alkaloids [Ref. 18]. The possible intakes
of pyrrolizidine alkaloids from this source are considered to be very low [Ref. 6]

All the toxicological findings reported are consistent with pyrrolizidine alkaloid poisoning.
Pyrrolizidine alkaloids are not oil soluble (lipophillic) and therefore they would not be
expected to be present in Echium plantagineum oil. An analysis of the alkaloid content of
the crude and refined oil and the Echium plantagineum meal has been carried out. The
meal contained 0.1mg/g total alkaloids. The tests determined that pyrrolizidine alkaloids
were either not detectable or were present at extremely low levels (<15ng/g) in the oil.
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IX Anticipated intake/ extent of use of the novel food

Anticipated use:
ECHIUM OIL is a vegetable oil rich in both omega-6 and omega-3 polyunsaturated fatty
acids. It is anticipated that as a result it will be incorporated into dietary supplements and
functional foods.

The potential for functional foods is estimated to grow to 5% of the world food market
[Ref. 19]. So far omega-3 rich oils have been incorporated into breakfast cereals, milk,
margarine, spreads, bread, cheese, yoghurt, cocoa, soft drinks, tea, confectionery,
cookies and infant foods [Ref. 19][Ref. 20][Ref. 21]. Omega-3 enriched products are
currently marketed in Japan, Korea, Taiwan and Europe including the United Kingdom
and Scandinavia [Ref. 21].

In addition a docosahexaenoic acid enriched product has been fed to chickens in order
to produce DHA enriched eggs [Ref. 19][Ref. 20]. The eggs are marketed in Germany,
Spain, Portugal, Belgium, Luxembourg, Norway and Andorra [Ref. 19].

Dietary supplements of omega-6 and omega-3 fatty acids are normally offered in the
form of gelatine capsules or oral emulsions. The addition of Vitamin E to these
formulations is recommended in accordance with guidance offered by the UK committee
on medical aspects of food policy [Ref. 22]. Vitamin E has been demonstrated as
preventing the oxidation of polyunsaturated fatty acids (omega-3 and omega-6). A dose
of 400-8001U of Vitamin E per day is recommended dependent on the total amount of
polyunsaturated fatty acids in the supplement [Ref. 23].

We do not intend to sell Echium oil direct to consumers. Echium oil will be sold to food
and health food manufacturers throughout Europe as an alternative to existing oils and
fats rich in omega-6 or omega-3 polyunsaturated fatty acids.

Several oils containing triglycerides rich in omega-6 fatty acids are currently available on
the market include blackcurrant seed oil, borage oil, evening primrose oil, soybean oil
and safflower oil. Additionally oils containing triglycerides rich in omega-3 fatty acids
currently available on the market include herring oil, mackerel oil, menhaden oil, sardine
oil and tuna oil.

We consider that the main application for Echium oil will be as a dietary supplement. We
also envisage that Echium oil will be used as a source of essential fatty acids in other
application areas including sports drinks, nutritional bars and dairy products such as milk
and yoghurts. Echium oil will be marketed as possessing the benefits of both omega-3
and omega-6 essential fatty acids.

Anticipated intakes:

North Americans, Europeans and people of other industrialised nations are estimated to
consume fats and oils at a level of 42% or more of their daily calories [Ref. 24]. The
average number of calories consumed per person per day is 2500 [Ref. 24]. Since 1
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gram of fat produces 9 calories this amounts to 110 grams of fat per person per day
[Ref. 24].

Levels of fat consumption reported for developed countries include, Denmark 160 grams
per day, New Zealand 155 grams per day, United Kingdom 142 grams per day and
Canada 142 grams per day [Ref. 24]. The 1979 figures for the United states estimated
fat consumption to be around 168 grams per day of which 34% was saturated, 40%
monounsaturated and 15% polyunsaturated [Ref. 24].

The average western diet contains lower quantities of omega-3 than omega-6. Data from
1985 on the US national food supply indicates a level of 50mg per capita per day of
eicosapentaenoic acid and 80mg per capita per day for docosahexaenoic acid [Ref. 22].
The dietary intake of total omega-3 fatty acids in the United Kingdom was estimated to
be 250mg per capita per day in 1992 [Ref. 21].

In comparison a diet in which Echium oil provided all the fat content would consist of
11.1% saturated, 17.3% monounsaturated and 70.4% polyunsaturated fatty acids of
which 43.5% would be omega-3 fatty acids. However it is highly unlikely that Echium oil
would represent the sole source of dietary fat.

Although the potential for functional foods is estimated to grow to 5% the current market
share is low [Ref. 19][Ref. 20]. In particular a yellow table spread enriched with 3%
omega-3 fatty acids has been on the British market for over two years but only has a
market share of 0.3% [Ref. 20].

An analysis of seventeen brands of encapsulated fish oil products purchased in the
USA, UK and Canada during 1984-1988 identified eicosapentaenoic acid levels of
between 80 - 302mg/g and docosahexaenoic acid levels of between 78 - 254mg/g [Ref.
25].

A similar analysis of encapsulated evening primrose oil products identified gamma
linolenic acid levels of between 1.9 — 10.5 expressed as percentage weight of total fatty
acids and linoleic acid levels of between 60.1 — 75.8 [Ref. 26].

An omega-3 / omega-6 fatty acid blend which is currently marketed [Efamarine™] in the
form of capsules and an oral emulsion provides 68mg of gamma linolenic acid, 34mg of
eicosapentaenoic acid and 22mg docosahexaenoic acid per daily intake. The daily
intake of 2 gelatine- based capsules contains in addition 20mg of vitamin E (as D alpha
tocopheryl acetate). The daily intake of 1 teaspoon (5ml) of oral emulsion based on high
oleic acid sunflower oil contains in addition 10mg vitamin E (as DL-alpha tocopheryl
acetate) The omega-3 / omega-6 fatty acid blend is provided by combining evening
primrose oil and a marine fish oil.

In comparison 500mg capsules based solely on Echium oil would provide 58mg of
gamma linolenic acid and 64mg of stearidonic acid.

We do not intend to sell Echium oil direct to consumers. Echium oil will be sold to food
and health food manufacturers throughout Europe as an alternative to existing oils and
fats rich in omega-6 or omega-3 polyunsaturated fatty acids. We consider that the main
application for Echium oil will be as a dietary supplement. This will be in capsule form
with a likely level of consumption of between 1000mg and 250mg per day.
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We also envisage that Echium oil will be used as a source of essential fatty acids in
other application areas including sports drinks, nutritional bars and dairy products such

as milk and yoghurts. Echium oil would be added to such products at very low levels,
less than 500mg per item.
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Xl Nutritional information on the novel food

Total fat & oil consumption:

Dietary fat is essential for health and the FAO/WHO expert consultation on fats and oils
in human nutrition have recommended that fat should constitute between15% - 35% of
energy intake [Ref. 27]. Adequate dietary fat intakes are considered particularly
important prior to and during pregnancy and lactation [Ref. 27]. The FAO/WHO joint
expert consultation recommended that women of reproductive age should consume at
least 20% of their energy from fat [Ref. 27]. A calorific fat intake of approximately 20% is
normally used clinically in hospitalised patients who are infected or at risk of becoming
so [Ref. 28]. It is recommended that saturated fat should not exceed 10% of energy [Ref.
27].

It is intended that Echium oil will replace existing fats and oils in food and therefore total
fat consumption should not increase. The amount of saturated fat may be reduced
depending on the fat or oil that Echium oil is intended to replace.

Echium oil contains on average 11.1% of saturated fatty acids. This compares to levels
of saturated fatty acids in omega-6 rich vegetable oils of 8.3% blackcurrant seed oil,
13.6% borage oil, 9% evening primrose oil, 16% soybean oil and 10.1% safflower oil
[Ref. 29]. The level of saturated fatty acids in herring oil is 26.1% and in mackerel is
27.5% [Ref. 29].

Omega-6 fatty acids:

About 1% of daily calories (an average of 3 grams) linoleic acid is enough to relieve the
symptoms of deficiency of this essential fatty acid and therefore represents a minimum
daily requirement [Ref. 24].

The optimum dose of linoleic acid is considered to be between 3-6% (9-18 grams on
average) [Ref. 24]. The FAO/WHO expert consultation on fats and oils in human nutrition
has recommended that linoleic acid should provide between 4-10% of energy [Ref. 27].

Echium oil contains on average 15.4% of linoleic acid and 11.5% of its metabolite
gamma linolenic acid. Omega-6 rich vegetable oils such as blackcurrant seed oil, borage
oil, evening primrose oil, soybean oil and safflower oil all provide significantly higher
levels of linoleic acid. Gamma linolenic acid levels vary greatly in edible vegetable oils
from 0% for safflower oil to approximately 10% for evening primrose oil and
approximately 20% for borage oil [Ref. 29].

Omega-3 fatty acids:

The daily requirement and optimum dose of alpha linolenic acid is not known [Ref. 24]. A
level of 0.54% of daily calories was required to reverse symptoms of alpha linolenic acid
deficiency in a 6 year old girl [Ref. 24].

An optimum dose is hypothesised for alpha-linolenic acid of 6 grams per day [Ref. 24]. It

is estimated that 95% of affluent people would benefit from dietary supplementation with
omega-3 fatty acids [Ref. 24].
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Echium oil contains on average 30.7% of alpha-linolenic acid and 12.8% of its metabolite
stearidonic acid. In comparison the total omega-3 fatty acid content of fish oils is 7.46%
in herring oil and 19.83% in mackerel oil [Ref. 29]. Although vegetable oils on the market
such as corn oil and sunflower oil contain high levels of omega-6 fatty acids they usually
have very low levels of omega-3 fatty acids [Ref. 30]. Blackcurrant seed oil is an
exception in that it contains 11.4% of alpha-linolenic acid and 3.02% of stearidonic acid.

Omega-6: omega-3 ratio:

The 0O° Desaturase step is considered to be the rate limiting step in the conversion of the
essential fatty acids to their more highly unsaturated metabolites (gamma-linolenic acid
and stearidonic acid). Incorporation of high levels of linoleic or alpha-linolenic acid does
not seem to raise the levels of their corresponding metabolites [Ref. 30]. However
administration of those metabolites of linoleic and alpha linolenic acid usually raises the
levels of that metabolite and its elongation products in human plasma [Ref. 30].

Dietary supplementation with oils rich in linoleic acid, such as safflower oil, did not
increase omega-6 fatty acid content of human milk [Ref. 30]. Whereas oils rich in
gamma linolenic acid such as evening primrose oil and black currant seed oil increased
the levels of di-homo gamma linolenic acid in human milk two fold [Ref. 30].

The occurrence of eicosapentaenoic acid in the liver and plasma was two fold higher for
rats whose diet was supplemented with the ethyl ester of stearidonic acid than with the
ethyl ester of alpha-linolenic acid [Ref. 31].

In a comparison of various combinations of omega-3 and omega-6 methyl ester mixtures
it was demonstrated that gamma-linolenic acid and its metabolites were incorporated
more favourably into liver phospholipids than stearidonic acid and its metabolites [Ref.
32]. Switching the omega-6 content from linoleic to gamma-linolenic increased the
omega-6: omega-3 ratio two fold [Ref. 32]. Whereas switching the omega-3 content from
alpha linolenic to stearidonic acid decreased the omega-6: omega-3 ratio by 30% [Ref.
32].

The enzymes that convert omega-6 and omega-3 fatty acids are slower by a factor of
four in the case of omega-3 fatty acids [Ref. 24]. However, detailed kinetic analysis of
prostaglandin biosynthesis from omega-6 and omega-3 fatty acids indicated a four-fold
difference in favour of omega-6 [Ref. 33].

A ratio of linoleic to alpha-linolenic acid of between 5:1 and 10:1 is recommended in the
diet [Ref. 27]. The FAO/WHO expert consultation on fats and oils in human nutrition has
recommended that linoleic acid should provide between 4-10% of energy [Ref. 27].
Therefore alpha-linolenic acid should provide between 0.4%-2% of energy depending on
the amount of linoleic acid in the diet.

The average western diet contains lower quantities of omega-3 than omega-6. The
dietary intake of total omega-3 fatty acids in the United Kingdom was estimated to be
250mg per capita in 1992 which represents only 0.09% of dietary energy [Ref. 21].
Analysis of the diet of healthy 40 year old men in Edinburgh indicated that linoleic acid
intake was low but still represented 3% of energy levels [Ref. 30]. It is estimated that
95% of affluent people would benefit from dietary supplementation with omega-3 fatty
acids [Ref. 24].
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ECHIUM OIL offers high levels of both omega-6 (43.5%) and omega-3 (26.9%) fatty acids
in a single vegetable oil of plant origin.
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Xl Microbiological information on the novel food

Echium oil is an anhydrous system and therefore will not support microbiological growth.
In addition the processes used in manufacturing Echium will act to filter out any microbial
organisms. The absence of microbiological contamination has been confirmed by testing
a sample of the oil; a copy of results appears in Appendix 13.

Echium oil is extracted from seed in a totally sealed environment achieved either by
vacuum or by nitrogen capping. The Lincoln Solvent Extraction Facility operates in
accordance to Good Manufacturing Practice (GMP) and so it is highly unlikely that
microbiological contamination could occur during the production process. In addition, the
moisture level of the oil is constantly checked throughout the production process to
ensure that levels remain below 1000ppm, further reducing the possibility of
microbiological contamination
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XllI Toxicological information on the novel food

1.0 Component fatty acids:

The lipid profile for Echium oil is similar to that of borage oil and blackcurrant seed oil
[Appendix 9]. Both borage oil and blackcurrant oil are widely used as ingredients of
cosmetics, pharmaceuticals, foods and food supplements [Ref. 34][Ref. 35].

The major fatty acids found in Echium oil are as follows:

1.1 Palmitic acid

Palmitic acid is the most widely occurring saturated fatty acid and is present in most
commercial oils [Ref. 29]. It is found in large quantities in fish oils (10-30%) and tropical
fats such as coconut oil (6.9%), palm kernel oil (6.5-11%) and palm oils (32-59%) [Ref.
24][Ref. 29]. Echium oil contains on average 7.1% palmitic acid.

1.2 Stearic acid
Stearic acid is found in abundance in tallow (5-30%), cocoa butter (30-36%) and shea
nut butter (44%) [Ref. 24] [Ref. 29]. Echium oil contains on average 4.0% stearic acid.

1.3 Oleic acid

Oleic acid is the most widely occurring natural fatty acid and is found in practically all
lipids [Ref. 29]. It is found in large quantities in olive oil (43.7-83%), almond oil (65-70%)
and peanut oil (37.9%) oils [Ref. 24]. Oleic acid is also produced endogenously in the
body [Ref. 24][Ref. 29]. Echium oil contains on average 17.3% oleic acid.

1.4 Linoleic acid (LA)

Linoleic acid is found in safflower oil (75.3%), sunflower oil (68.5%), soybean oil (53%)
and sesame oil (45%) [Ref. 24][Ref. 29]. Echium oil contains on average 15.4% linoleic
acid.

1.5 Alpha linolenic acid (ALA)

Linolenic acid is the major fatty acid found in plant leaves, stems and roots and other
photosynthetic organisms [Ref. 29]. Flaxseed is one of the richest sources of ALA with
over 50%, Chia and kukui (candlenut) contain about 30%, hemp seed around 20% [Ref.
24]. Pumpkinseed oil may have up to 15%, canola oil up to 10% and walnut oil between
3-11% [Ref. 24]. Soybean oil normally contains 5-7% [Ref. 24]. Echium oil contains on
average 30.7% ALA.

1.6 Gamma linolenic acid (GLA)
The richest source of GLA is borage oil (20%) followed by black currant seed oil (15%)
and evening primrose oil (9%) [Ref. 24]. Echium oil contains on average 11.5% GLA.

1.7 Stearidonic acid (SA)

Stearidonic acid is found in most fish oils such as sardine oil, herring oil and pilchard oil
[Ref. 36][Ref. 37]. The most well known plant source of stearidonic acid is black currant
seed oil [Ref. 24]. Echium oil contains on average 12.8% stearidonic acid.

2.0 Omega-6 & omega-3 fatty acids:
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Echium oil is considered to be substantially equivalent to existing oils and fats on the
market which are rich in essential fatty acids. Essential fatty acid (EFA) is a term used to
describe fatty acids that are needed in order to manufacture body lipids, biological
membranes and hormone like substances such as prostaglandins. EFA cannot
themselves be synthesised in the body and therefore must be obtained from the diet [Ref.
38][Ref. 39]. Only two fatty acids are truly essential, linoleic acid and alpha-linolenic acid,
the remaining polyunsaturated fatty acids are derived from these by a sequence of
desaturation and elongation steps. Linoleic acid is the precursor for the omega-6 series of
fatty acids, which are found primarily in plant oils, whereas alpha-linolenic acid is the
precursor for the omega-3 series of fatty acids which occur mainly in green leafy
vegetables and oily fish [Appendix 10] [Ref. 39].

Both series of essential fatty acids are the starting materials for the manufacture of a
group of complex hormone like compounds known collectively as eicosanoids which
include the prostaglandins, leukotrienes, prostacyclins and thromboxanes. The
eicosanoids have profound physiological activity even at extremely low concentrations.
They are implicated in the functions of the nervous, cardiovascular and immune systems
and can also affect the function of both the endocrine and exocrine glands.

A correct balance between the various eicosanoids is required in order to maintain good
health. The ratio of omega-6: omega-3 in the body is about 1:1 in the brain, 5:1 in fat
tissue and 4:1 in other tissues [Ref. 24]. The levels of the eicosanoids can vary during
different stages in the development of the body, with age and during the menstrual cycle.
In addition the activity of 0° desaturase, an enzyme system involved in the metabolism of
essential fatty acids, is known to be inhibited by a number of factors, including diabetes,
stress, excess saturated fats, high alcohol intake, smoking and viral infections. This can
lead to undesirably low levels of EFA metabolites [Ref. 40]. In this situation fatty acids
such as gamma-linolenic acid and stearidonic acid become conditionally essential. The
same enzymes are used to metabolise both the omega-3 and the omega-6 series of
essential fatty acids and it is believed that the metabolites of alpha-linolenic acid will
compete for these enzymes with the metabolites of linoleic acid.

2.1 Summary of efficacy of Essential Fatty Acid’s in Disease Management.

A number of diseases exhibit deficiencies in the various essential fatty acids and this has
led to considerable research into the pharmacological effects of Omega-3 and Omega-6
fatty acids.

Essential Fatty Acids and their derivatives have been shown to have either a preventative

or beneficial management effect in Cardiovascular disease, osteoporosis, diabetes,
arthritis and numerous skin disorders.
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5. Evaluation and Conclusion by the applicant

Echium oil is a complex triglyceride obtained by extracting the oil from Echium
Plantagineum. This oil has not hitherto been widely consumed in the European
Community but recent research into its fatty acid composition have led to an interest in
utilising Echium oil as an ingredient for dietary supplements and other nutritional
products.

The production process employed to extract the oil from Echium Plantagineum is not
novel; the same process is currently used to process several lipids with food approval
status in the EU, such as Evening Primrose, Borage and Wheat Germ oil. It is, therefore,
considered that the production process employed will not have any detrimental effect on
the suitability or safety of using Echium oil for human consumption purposes. A
summary of the production process can be found in Section 2 of this document.

Echium oil contains many constituents that are common to plant-derived oils. Its
component fatty acids include significant levels of Palmitic, Stearic, Oleic, Linoleic,
Alpha-Linolenic, Gamma Linolenic and Stearidonic Acid. All of these fatty acids are
found, in varying degrees, in either vegetable or fish oils currently consumed for food
use in the EU. Oleic acid, for example, is found in Olive oil whilst Stearidonic Acid is
found in most fish oils. A full breakdown of the fatty acid components of Echium oil can
be found in Section XIlI of this application.

Echium oil also contains very small levels of Erucic Acid, which has been shown to
exhibit anti-nutritional properties. Erucic Acid is typically found at levels of 0.1% in
Echium oil although it sometimes can be slightly higher. The product specification
stipulates an upper limit of 1%, which is considerably lower than the 5% upper limit that
EU regulations currently stipulate for food products.

Echium oil contains many minor constituents which are not unusual in plant derived oils.
The product specification of Echium oil contains an upper limit of 2% for the
unsaponifiable content. The unsaponfiable content contains a mixture of sterols,
hydrocarbons and other non-fatty acid compounds and analysis shows (see Appendix
11) that the unsaponifiable content of Echium oil does not contain any unusual or
unknown compounds. Tests have also been carried out to prove the absence of
cyclopropenoid and epoxy fatty acids and heavy metals such as Arsenic and Lead.

Pyrrolizidine alkaloids are known to occur in certain species of the family Boraginaceae
and have been isolated from Echium plantagineum [Ref4][Ref5]. Pyrrolizidine alkaloids
are of concern because they cause acute and chronic liver disease [ref6]. In addition to
the liver they may damage the lung, kidney and other organs and they also possess
mutagenic, teratogenic and carcinogenic properties [Ref6].

Tests were carried out (see Appendix 6) to determine whether or not pyrrolizidine
Alkaloids were present in Echuim oil samples. Pyrrolizidine Alkaloids are not lipophillic
and, therefore, would not be expected to be present in the oil in any great quantity. Two
of the four samples were found to be below the lowest detectable limits of 4 ng/g, whilst
two other samples recorded results of 9ng/g and 11ng/g.
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The product specification stipulates that Pyrrolizidine Alkaloids should not be greater
than 15ng/gram which is considered to be well below levels that would cause harm
[Ref.6]. There are other species that are known to contain pyrrolizidine alkaloids in their
foliage, one such example being Borago officinalis. Borage oil is currently widely used as
health supplement.

Cytochrome C allergens have been isolated from the pollen of Echium plantagineum
[Ref7]. The filter process used in the processing of Echium, however, will act to remove
any pollen or particulate plant debris in the oil. To confirm the absence of Cytochrome C
allergens in the oil a total protein test has been performed using Bradford Reagent. A
total and recordable protein content (and therefore a Cytochrome C allergen content) of
less than 1ppm in the SuperRefined oil and less than 2ppm in the unrefined oil was
ascertained by this method.

Echium oil is a vegetable oil rich in both Omega-3 and Omega-6 polyunsaturated fatty
acids. It is anticipated that as a result it will be incorporated into dietary supplements and
functional foods.

The functional food market is rapidly growing and it has been suggested that there is
potential for it to grow to 5% of the world food market. Echium oil, as a rich source of
essential fatty acids, is likely to be used as an ingredient in sports drinks, nutritional bars
and dairy products. Echium oil would be added to these products at very low levels,
typically less than 500mg per item.

The main uptake of Echium oil is likely to be for use as a dietary supplement. Dietary
supplements of omega-3 and omega-6 fatty acids are normally offered in the form of
gelatine capsules or oral emulsions. Echium oil has the potential to replace existing
sources of these fatty acids such as Borage, Evening Primrose and Blackcurrant Seed
Qil, consumed for their omega-6 fatty acid content, and tuna, sardine and menhaden oill,
consumed for their omega-3 fatty acid content. When used in capsule form the likely
level of consumption will be between 1000mg and 250mg per day.

Echium oil, due to its inherently high production cost, is highly unlikely to be utilised as a
replacement for cooking oil s such as Canola, Sunflower and Olive oil. We, therefore,
consider that the proportion of an average person’s daily fat intake derived from Echium
oil will be very small.

In conclusion, we consider that Echium oil shares many characteristics with oils derived
from both plants and fish that are currently consumed for food purposes and that these
characteristics pose no toxicological or anti-nutritional threat to consumers. Furthermore,
the production of Echium oil, from the growing of the crop to the extraction of oil,
complies with all current food legislation and, again, can be considered to be as safe as
reasonably possible. Other areas of possible concern, that would relate to all oil
products, such as peroxide value, unsaponifiable matter content and heavy metal
content, have an upper limit stipulated in the product specification.

We believe that the main areas of concern relating to Echium oil is the fact that Echium
plantagineum is known to contain pyrrolizidine alkaloids and an allergen to cytochrome
C in the leaves and external seed coating. The possibility exists therefore that these may
also be present in the oil. Tests have been carried out that show that both pyrrolizidine

21 Echium Oil Food Application



John K King & Sons Limited

alkaloids and cytochrome C allergen are either absent in the oil or are present in such
negligible quantities as to be well below accepted 'no-effect’ levels."
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Summary of Echium Oil Food Approval Application

Specification of food approval application

Echium oil is a complex triglyceride obtained by extracting the oil from the seeds of
Echium plantagineum. An optimum temperature continuous flow extraction process
using food grade hexane is employed to obtain the oil.

The product specification for Ambient Temperature Solvent Extracted Echium oil can be
found at the end of this summary.

The values for the level of each fatty acid found in Echium oil are based on data
obtained from samples grown in several different years covering a number of variables
such as weather and geographical location of the crop. Therefore, it is considered that
they provide an accurate reflection of likely parameters for each fatty acid.

Due to the undesirable nature of cyclopropenoid and epoxy fatty acids, tests were
performed to confirm their absence from Echium oil. A GC-MS analysis was carried out,
which determined that in the two production samples from the 1999 harvests neither
cyclopropenoid nor epoxy fatty acids were found to be present in the oil.

Erucic acid is found in small quantities in Echium oil, typically at levels of less than 0.5%.
The product specification stipulates an upper limit of 1%.

The levels of unsaponifiable matter in the two 1999 production samples 1124 and 1124-
awere 1.1% and 1.2% respectively. The unsaponifiable matter is a natural component of
the oil and could contain hydrocarbons, sterols and other non-fatty compounds. These
levels are not untypical for unrefined oils. Analysis has confirmed that no unusual or
unknown compounds are present within the unsaponifiable matter of Echium oil.

Tests to determine the levels of heavy metals; arsenic, lead, iron and copper were
performed. Levels of these heavy metals were all found to be below the lowest
detectable level. The product specification stipulates that the heavy metal content must
be below the lowest detectable limit, which varies between substances.

A peroxide value of 10 maximum is included on the product specification. The peroxide
value of 1999 production batches 1124 and 1124-A were 2.65 and 2.01 respectively.

Pyrrolizidine alkaloids are known to occur in certain species of the family Boraginaceae
and have been isolated from Echium plantagineum. Pyrrolizidine alkaloids are of
concern because they cause acute and chronic liver disease. In addition to the liver they
may damage the lung, kidney and other organs, they also possess mutagenic,
teratogenic and carcinogenic properties.

Pyrrolizidine alkaloids are not lipophillic and, therefore, would not be expected to be
present in any substantial quantity in the oil. Tests carried out on several samples of
both Super Refined ® and unrefined Echium oil shows that levels of Pyrrolizidine
Alkaloids were either below the lowest detectable limit of 4ng/g or were very low
(<15ng/g).
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The product specification stipulates that pyrrolizidine alkaloids should not be greater
than 15ng/gram, which is considered to be well below levels that would cause harm [C C
J Culvenor, Patersons Curse and toxic alkaloids]. There are other plants that are known
to contain pyrrolizidine alkaloids in their foliage, one such example being Borago
officinalis. Borage oil is currently widely used as health supplement.

Cytochrome C allergens have been isolated from the pollen of Echium plantagineum.
However, the filter process used in the processing of Echium will act to remove any
pollen or particulate plant debris in the oil. To confirm the absence of Cytochrome C
allergens in the oil a total protein test has been performed using Bradford reagent. The
absorbance at 595nm of the coloured product of the reaction of protein and Bradford
Reagent was measured. Cytochrome C allergens isolated from the pollen of echium
plantagineum were characterised as proteins with a molecular weight of 12,800.

It can be reasonably assumed that the maximum Cytochrome C allergen content is no
more than the total protein content. Using standards, a total protein content of less than
19.85ug/gram of SuperRefined oil was determined. However problems associated with
the low solubility of Echium oil in the agueous reagent meant that the aqueous reagent
phase and Echium oil (dissolved in hexane) phase had to be mixed vigorously before
measurement of the sample solution using UV spectrometry at a wavelength of 595nm.
This is not ideal and therefore a visual inspection of the sample, standards and blank
was carried out. A total and recordable protein content (and therefore a Cytochrome C
allergen content) of less than 1ppm in the SuperRefined oil and less than 2ppm in the
unrefined oil was determined by this method.

With the recent review and subsequent revision of the “long term arrangements for the
extension of use (2000)” the Pesticide Safety Directive, in consultation with the Advisory
Committee on Pesticides and relevant Government Departments, have now included
echium (see appendix 8). This development has two significant consequences, firstly it
legally allows the field application of any pesticide with “on label” approval for use in
oilseed rape (i.e. has a MAFF approval number and the product label on the pesticide
container refers to oilseed rape). Secondly it demonstrates that all relevant agencies are
confident that the extrapolation of safety data supplied to gain approval for use of these
products on oilseed rape is valid and that their use on echium poses no threat to the
consumer, environment or sprayer operator.

The taxonomy of Echium Plantagineum is:

Division: Spermatophyta
Sub-Division: Angiospermae
Class: Dicotyledonae
Family: Boraginaceae
Genus: Echium
Species: plantagineum

Effect of the production process on the Novel Food

The seed is extracted at John K King & Sons Ltd extraction facility in Lincoln. This facility
is used to process other seeds that currently have food approval status in the EC,
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including Borage and Evening Primrose Oil and for this reason the production process is
not considered to be novel.

Seed can be received in either bulk or bulk bags, depending on requirement, and is
transported to the silos using an air handling system. This air system has been
purposely designed to reduce any risk of possible contamination between the various
seed types that can be handled, as it is a totally self-cleaning system.

To ensure a successful extraction of the oil, the Echium seed is first cracked which, by
gently rupturing the cell walls of the individual seeds, makes the oil more accessible.
This is a standard procedure employed to prevent excessive degradation of product due
to mechanical attrition.

The Echium seed is then conveyed into a continuous flow extractor where it is brought
into contact with food grade hexane solvent. As the seed is conveyed through the
extractor fresh solvent is washed through it in a counter current direction, resulting in the
solvent becoming increasingly enriched with oil. The extraction process works on the
principle that oil is soluble in a solvent, in this case food grade hexane that is a non-polar
solvent. As the fatty acids on the triglyceride are also non-polar the oil is soluble in
hexane. The Echium seed is gently bathed in hexane over a period of ninety minutes in
order to remove the highest yields possible of good quality oil. The extraction process is
carried out at room temperature in an oxygen free atmosphere. The oil enriched solvent
then passes through a distillation system where the solvent is removed from the oil to
leave less than 1 part per million in the oil.

Once production is completed the oil is tested against the product specification by the
fully accredited laboratory at Lincoln. In the event that the oil is found to be out of
specification it will not be released by Quality Control. It will either be rejected outright or
it could be re-processed until it passes the product specification.

History of the organism used as a source of the novel food

The Boraginaceae are a large plant family, of which Echium plantagineum is a member,
with approximately 100 genera and 2500 species that are widely distributed throughout
the Northern Hemisphere. The family is well known to herbalists and gardeners because
it includes many ornamental and medicinal plants.

The genus Echium contains about 30 species distributed across Europe, the
Mediterranean region, Madeira, the Canaries and the Azores.

Echium plantagineum and its products have not hitherto been used for human
consumption to a significant degree within the Community. Human exposure to the plant
does occur by ingesting honey produced by bees foraging on wild Echium. Evidence is
available on the effects in animals of ingestion of Echium plantagineum.

Echium plantagineum occurs over significant areas of farmland in Australia. The young
growth is eaten readily by livestock. The plant is considered a weed in good pastures
while on poor country it is considered as a reserve fodder. Measurements of herbage dry
matter content, nitrogen content and digestibility of Echium plantagineum indicate that it
would be nutritious forage for grazing animals. However the presence of pyrrolizidine
alkaloids in the plant means that there is a risk that grazing animals will be poisoned.
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The level of pyrrolizidine alkaloids is normally between 0.1-0.3% of the dry weight of the
whole plant but levels as high as 0.9% have been reported. Field evidence strongly
indicates that horses, pigs and to a lesser extent sheep are all affected.

Echium plantagineum was fed as the sole diet to crossbred sheep with or without a
history of previous access to the plant in a pen feeding trial. Compared to a control
group receiving a diet of Lucerne chaff and oats, sheep on the Echium diet lost weight
and several animals died Histological examination produced evidence of excessive
copper accumulation in the liver and biochemical evidence of liver toxicity and was
usually accompanied by pyrrolizidine alkaloid damage. It was concluded that Echium
plantagineum alone was not suitable fodder for sheep.

Young rats fed 40% Echium plantagineum for two weeks suffered 70% mortality within
5-13 weeks. Young rats fed 20% Echium plantagineum for alternate two-week periods
with a control feed had 50% mortality in 21 weeks. Adult rats fed Echium plantagineum
continuously all died within 7-16 weeks at the 40% level and 37-40 weeks at the 20%
level. The rats died with a mixture of acute and chronic liver damage. Tumours, 3 benign
and | malignant, of a type observed in carcinogenesis experiments with other
pyrrolizidine alkaloids developed in survivors of the study on adult rats fed 20 % Echium
plantagineum. The number of tumours was below the significance level.

Echium plantagineum is known to secrete nectar that is gathered by bees and it is used
extensively by apiarists. It is estimated that honey from Echium plantagineum constitutes
about 10-15% of total Australian production. The honey is sold mainly as blends with
other honey. Honey prepared from Echium plantagineum has been shown to contain
between 0.27 — 0.95ppm alkaloids. The possible intakes of pyrrolizidine alkaloids from
this source are considered to be very low.

All the toxicological findings reported are consistent with pyrrolizidine alkaloid poisoning.
Pyrrolizidine alkaloids are not oil soluble (lipophillic) and therefore they would not be
expected to be present in Echium plantagineum oil. An analysis of the alkaloid content of
the crude and refined oil and the Echium plantagineum meal has been carried out. The
meal contained 0.1mg/g total alkaloids. None or very small quantities of alkaloids were
detected in the crude or refined oils, all results being below 15ng/g (equivalent to
0.015ppm)

Anticipated intake/ extent of use of the novel food

Anticipated use:
ECHIUM OIL is a vegetable oil rich in both omega-6 and omega-3 polyunsaturated fatty
acids. Itis anticipated that as a result it will be incorporated into dietary supplements and
functional foods.

We do not intend to sell Echium oil direct to consumers. Echium oil will be sold to food
and health food manufacturers throughout Europe as an alternative to existing oils and
fats rich in omega-6 or omega-3 polyunsaturated fatty acids.

Several oils containing triglycerides rich in omega-6 fatty acids are currently available on

the market include blackcurrant seed oil, borage oil, evening primrose oil, soybean oil
and safflower oil. Additionally oils containing triglycerides rich in omega-3 fatty acids
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currently available on the market include herring oil, mackerel oil, menhaden oil, sardine
oil and tuna oil.

We consider that the main application for Echium oil will be as a dietary supplement. We
also envisage that Echium oil will be used as a source of essential fatty acids in other
application areas including sports drinks, nutritional bars and dairy products such as milk
and yoghurts. Echium oil will be marketed as possessing the benefits of both omega-3
and omega-6 essential fatty acids.

Anticipated intakes:

North Americans, Europeans and people of other industrialised nations are estimated to
consume fats and oils at a level of 42% or more of their daily calories. The average
number of calories consumed per person per day is 2500. Since 1 gram of fat produces
9 calories this amounts to 110 grams of fat per person per day.

The average western diet contains lower quantities of omega-3 than omega-6. Data from
1985 on the US national food supply indicates a level of 50mg per capita per day of
eicosapentaenoic acid and 80mg per capita per day for docosahexaenoic acid. The
dietary intake of total omega-3 fatty acids in the United Kingdom was estimated to be
250mg per capita per day in 1992.

An omega-3 / omega-6 fatty acid blend which is currently marketed [Efamarine™] in the
form of capsules and an oral emulsion provides 68mg of gamma linolenic acid, 34mg of
eicosapentaenoic acid and 22mg docosahexaenoic acid per daily intake. The daily
intake of 2 gelatine- based capsules contains in addition 20mg of vitamin E (as D alpha
tocopheryl acetate). The daily intake of 1 teaspoon (5ml) of oral emulsion based on high
oleic acid sunflower oil contains in addition 10mg vitamin E (as DL-alpha tocopheryl
acetate) The omega-3 / omega-6 fatty acid blend is provided by combining evening
primrose oil and a marine fish oil.

In comparison 500mg capsules based solely on Echium oil would provide 58mg of
gamma linolenic acid and 64mg of stearidonic acid.

We consider that the main application for Echium oil will be as a dietary supplement.
This will be in capsule form with a likely level of consumption of either 500mg or 250mg
per day. We also envisage that Echium oil will be used as a source of essential fatty
acids in other application areas including sports drinks, nutritional bars and dairy
products such as milk and yoghurts. Echium oil would be added to such products at very
low levels, less than 500mg per item.

Nutritional information on the novel food

Total fat & oil consumption:

Dietary fat is essential for health and the FAO/WHO expert consultation on fats and oils
in human nutrition have recommended that fat should constitute between15% - 35% of
energy intake. It is intended that Echium oil will replace existing fats and oils in food and
therefore total fat consumption should not increase. The amount of saturated fat may be
reduced depending on the fat or oil that Echium oil is intended to replace.
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Echium oil contains on average 11.1% of saturated fatty acids. This compares to levels
of saturated fatty acids in omega-6 rich vegetable oils of 8.3% blackcurrant seed oil,
13.6% borage oil, 9% evening primrose oil, 16% soybean oil and 10.1% safflower oil
[Ref. 29]. The level of saturated fatty acids in herring oil is 26.1% and in mackerel is
27.5% [Ref. 29].

Omega-6 fatty acids:

About 1% of daily calories (an average of 3 grams) linoleic acid is enough to relieve the
symptoms of deficiency of this essential fatty acid and therefore represents a minimum
daily requirement. Echium oil contains on average 15.4% of linoleic acid and 11.5% of its
metabolite gamma linolenic acid.

Omega-3 fatty acids:

The daily requirement and optimum dose of alpha linolenic acid is not known [Ref. 24]. A
level of 0.54% of daily calories was required to reverse symptoms of alpha linolenic acid
deficiency in a 6 year old girl. Echium oil contains on average 30.7% of alpha-linolenic
acid and 12.8% of its metabolite stearidonic acid.

Omega-6: omega-3 ratio:

The 0O° Desaturase step is considered to be the rate limiting step in the conversion of the
essential fatty acids to their more highly unsaturated metabolites (gamma-linolenic acid
and stearidonic acid). Incorporation of high levels of linoleic or alpha-linolenic acid does
not seem to raise the levels of their corresponding metabolites [Ref. 30]. However
administration of those metabolites of linoleic and alpha linolenic acid usually raises the
levels of that metabolite and its elongation products in human plasma [Ref. 30].

Dietary supplementation with oils rich in linoleic acid, such as safflower oil, did not
increase omega-6 fatty acid content of human milk. Whereas oils rich in gamma linolenic
acid such as evening primrose oil and black currant seed oil increased the levels of di-
homo gamma linolenic acid in human milk two fold.

A ratio of linoleic to alpha-linolenic acid of between 5:1 and 10:1 is recommended in the
diet. The FAO/WHO expert consultation on fats and oils in human nutrition has
recommended that linoleic acid should provide between 4-10% of energy. Therefore
alpha-linolenic acid should provide between 0.4%-2% of energy depending on the
amount of linoleic acid in the diet.

The average western diet contains lower quantities of omega-3 than omega-6. The
dietary intake of total omega-3 fatty acids in the United Kingdom was estimated to be
250mg per capita in 1992 which represents only 0.09% of dietary energy. Analysis of the
diet of healthy 40 year old men in Edinburgh indicated that linoleic acid intake was low
but still represented 3% of energy levels. It is estimated that 95% of affluent people
would benefit from dietary supplementation with omega-3 fatty acids.

ECHIUM OIL offers high levels of both omega-6 (43.5%) and omega-3 (26.9%) fatty acids
in a single vegetable oil of plant origin.

Microbiological information on the novel food
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Echium oil is an anhydrous system and therefore will not support microbiological growth.
In addition the processes used in manufacturing Echium will act to filter out any microbial
organisms. The absence of microbiological contamination has been confirmed by testing
a sample of the oil.

Echium oil is extracted from seed in a totally sealed environment achieved either by
vacuum or by nitrogen capping. The Lincoln Solvent Extraction Facility operates in
accordance to Good Manufacturing Practice (GMP) and so it is highly unlikely that
microbiological contamination could occur during the production process. In addition, the
moisture level of the oil is constantly checked throughout the production process to
ensure that levels remain below 1000ppm, further reducing the possibility of
microbiological contamination

Toxicological information on the novel food

Component fatty acids:

The lipid profile for Echium oil is similar to that of borage oil and blackcurrant seed. Both
borage oil and blackcurrant oil are widely used as ingredients of cosmetics,
pharmaceuticals, foods and food supplements.

The major fatty acids found in Echium oil are Palmitic, Stearic, Oleic, Linoleic, Alpha-
Linolenic and Gamma-Linolenic acids. These fatty acids are all widely found in natural oils
currently consumed for food use in the EC.

Omega-6 & omega-3 fatty acids:

Echium oil is considered to be substantially equivalent to existing oils and fats on the
market which are rich in essential fatty acids. Essential fatty acid (EFA) is a term used to
describe fatty acids that are needed in order to manufacture body lipids, biological
membranes and hormone like substances such as prostaglandins. EFA cannot
themselves be synthesised in the body and therefore must be obtained from the diet. Only
two fatty acids are truly essential, linoleic acid and alpha-linolenic acid, the remaining
polyunsaturated fatty acids are derived from these by a sequence of desaturation and
elongation steps. Linoleic acid is the precursor for the omega-6 series of fatty acids, which
are found primarily in plant oils, whereas alpha-linolenic acid is the precursor for the
omega-3 series of fatty acids which occur mainly in green leafy vegetables and oily fish.

Summary of efficacy of Essential Fatty Acid’s in Disease Management.

A number of diseases exhibit deficiencies in the various essential fatty acids and this has
led to considerable research into the pharmacological effects of Omega-3 and Omega-6
fatty acids.

Essential Fatty Acids and their derivatives have been shown to have either a preventative
or beneficial management effect in Cardiovascular disease, osteoporosis, diabetes,
arthritis and numerous skin disorders.

Evaluation and Conclusion by the applicant

Echium oil is a complex triglyceride obtained by extracting the oil from Echium
Plantagineum. This oil has not hitherto been widely consumed in the European
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Community but recent research into its fatty acid composition have led to an interest in
utilising Echium oil as an ingredient for dietary supplements and other nutritional
products.

The production process employed to extract the oil from Echium Plantagineum is not
novel; the same process is currently used to process several lipids with food approval
status in the EU, such as Evening Primrose, Borage and Wheat Germ oil. It is, therefore,
considered that the production process employed will not have any detrimental effect on
the suitability or safety of using Echium oil for human consumption purposes.

Echium oil contains many constituents that are common to plant-derived oils. Its
component fatty acids include significant levels of Palmitic, Stearic, Oleic, Linoleic,
Alpha-Linolenic, Gamma Linolenic and Stearidonic Acid. All of these fatty acids are
found, in varying degrees, in either vegetable or fish oils currently consumed for food
use in the EU.

Echium oil also contains very small levels of Erucic Acid, which has been shown to
exhibit anti-nutritional properties. The product specification stipulates an upper limit of
1%, which is considerably lower than the 5% upper limit that EU regulations currently
stipulate for food products.

Echium oil contains many minor constituents which are not unusual in plant derived oils.
The product specification of Echium oil contains an upper limit of 2% for the
unsaponifiable content. The unsaponfiable content has been analysed and it was shown
contain a mixture of sterols, hydrocarbons and other non-fatty acid compounds. Tests
have also been carried out to prove the absence of cyclopropenoid and epoxy fatty acids
and heavy metals such as Arsenic and Lead.

Pyrrolizidine alkaloids are known to occur in certain species of the family Boraginaceae
and have been isolated from Echium plantagineum. Pyrrolizidine alkaloids are of
concern because they cause acute and chronic liver disease. In addition to the liver they
may damage the lung, kidney and other organs and they also possess mutagenic,
teratogenic and carcinogenic properties.

Tests were carried out to determine whether or not pyrrolizidine Alkaloids were present
in Echuim oil samples. Pyrrolizidine Alkaloids are not lipophillic and, therefore, would not
be expected to be present in the oil in any great quantity. Two of the four samples were
found to be below the lowest detectable limits of 4 ng/g, whilst two other samples
recorded results of 9ng/g and 11ng/g.

The product specification stipulates that Pyrrolizidine Alkaloids should not be greater
than 15ng/gram which is considered to be well below levels that would cause harm.
There are other species that are known to contain pyrrolizidine alkaloids in their foliage,
one such example being Borago officinalis. Borage oil is currently widely used as health
supplement.

Cytochrome C allergens have been isolated from the pollen of Echium plantagineum.
The filter process used in the processing of Echium, however, will act to remove any
pollen or particulate plant debris in the oil. To confirm the absence of Cytochrome C
allergens in the oil a total protein test has been performed using Bradford Reagent. A
total and recordable protein content (and therefore a Cytochrome C allergen content) of
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less than 1ppm in the SuperRefined oil and less than 2ppm in the unrefined oil was
ascertained by this method.

Echium oil is a vegetable oil rich in both Omega-3 and Omega-6 polyunsaturated fatty
acids. It is anticipated that as a result it will be incorporated into dietary supplements and
functional foods.

Echium oil, as a rich source of essential fatty acids, is likely to be used as an ingredient
in sports drinks, nutritional bars and dairy products. Echium oil would be added to these
products at very low levels, typically less than 500mg per item.

The main uptake of Echium oil is likely to be for use as a dietary supplement. Dietary
supplements of omega-3 and omega-6 fatty acids are normally offered in the form of
gelatine capsules or oral emulsions. When used in capsule form the likely level of
consumption of between 1000mg and 250mg per day.

Echium oil, due to its inherently high production cost, is highly unlikely to be utilised as a
replacement for cooking oil s such as Canola, Sunflower and Olive oil.

In conclusion, we consider that Echium oil shares many characteristics with oils derived
from both plants and fish that are currently consumed for food purposes and that these
characteristics pose no toxicological or anti-nutritional threat to consumers. Furthermore,
the production of Echium oil, from the growing of the crop to the extraction of oil,
complies with all current food legislation and, again, can be considered to be as safe as
reasonably possible. Other areas of possible concern, that would relate to all oil
products, such as peroxide value, unsaponifiable matter content and heavy metal
content, have an upper limit stipulated in the product specification.

We believe that the main areas of concern relating to Echium oil is the fact that Echium
plantagineum is known to contain pyrrolizidine alkaloids and an allergen to cytochrome
C in the leaves and external seed coating. The possibility exists therefore that these may
also be present in the oil. Tests have been carried out that show that both pyrrolizidine
alkaloids and cytochrome C allergen are either absent in the oil or are present in such
negligible quantities as to be well below accepted 'no-effect’ levels."
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PRODUCT SPECIFICATION

Product: Echium oil Cold Temperature Extracted

Appearance: A clear yellow to green-yellow free-flowing oil, free from
foreign matter and imiscible with water.

Taste and Odour:Characteristic of oil — natural, bland taste and smell with
no trace of rancidity or other abnormality
organoleptically.

Tocopherols: Tocopherols added at request of customer.

Analytical Specifications:

Specific Gravity at 200C 0.915-0.925 g/ml

Peroxide Value I\I_Iot greater than 10.0 mEq 02 / kg
oil.

Acid Value Not greater than 4.0 mg KOH/qg oil

Trans Acids (Trans) Not more than 2%

Non-Saponifiable Matter: Not more than 2%

Heavy Metals Lead <0.1mg/kg

Arsenic <0.1mg/kg
Copper <0.05ppm

Iron <1ppm
Anisidine Value Not more than 20
Moisture Content: Should be less than 0.1%
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Agrochemicals Should not be detected
Residual Solvent <l1lppm
Pyrrolizidine Alkaloids Not more than 15ng/g (0.015ppm)

Fatty Acid Composition

Carbon Length Name %

C16:0 Palmitic Acid 6-8

C18:0 Stearic Acid 35

ci18:1 Oleic Acid 15-19

C18:2 Linoleic Acid 14-18

C18:3 (n-3) Alpha-Linolenic Acid 28-33

C18:3 (n-6) Gamma-Linolenic Acid 9-12

C18:4 Stearidonic Acid 10.5-14

C22:1 Erucic Acid Max 1

Revision Number: | 0000075/2 Date: 28/07/00
Issued by: Phil Nicholls Approved by: Darren Keeler
Reason for Added parameter for Erucic Acid.

Revision: Reduced limits for Arsenic and Lead levels.
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Appendix 1

Lipid profiles of Echium Plantagineum.
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Appendix 1 — Lipid profiles from trials work
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Table 1: Lipid profiles of optimum temperature extracted Echium oil.

Year % oil®> Lipid constituents?

16.0 18.0 181 18.2 18.3° 183" 18.4°
1999 6.5 3.7 147 175 305 105 128
6.6 3.7 153 159 287 10.7 131
Mean 6.55 3.7 15.0 16.7 29.6 10.6 1295
Notes
1. Data provided by John K King & Sons Ltd, Lincoln
2. The first number represents the number of carbon atoms in the fatty acid

analysed, the second number represents the number of double bonds. Fatty
acids not determined are left as blank entries.

Alpha-Linolenic acid (ALA)

ok w

Stearidonic acid (SA)
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Table 2: Lipid profiles of oil extracted from Echium plantagineum®

Year % oil® Lipid constituents®
16.0 18.0 18.1 182 18.3* 18.3° 18.4°

1991 28.0 140 370 9.1 14.6
1992 24.7 147 388 10.2 7.5
23.1 13.1 349 0938 16.2
23.9 149 372 105 94
1993 25.5 14.4
225 15.9
28.9 14.5
28.0 12.8
27.0 13.8
25.3 14.3
27.2 9.5 154
24.8 9.2 11.7
1995 24.6 11.2
28.6 10.8
37.8 11.6
35.3 9.9
39.8 11.7
33.4 12.0
41.5 11.5
29.0 11.8
28.4 10.8

1996 299 64 3.6 145 13.8 36.0 9.7 14.9
28.7 6.6 2.6 136 148 37.3 100 13.8

1997 24.6 121 117
Mean 28.8 6.5 3.1 141 142 369 100 126
+SE 1.06 141 219 045 029 054 0.30 045
Notes

1. Data kindly provided by Scotia Plant Technology Centre, Writtle College, Chelmsford, Essex

2. The percentage of oil in the seed on a dry weight basis

3. The first number represents the number of carbon atoms in the fatty acid analysed, the
second number represents the number of double bonds. Fatty acids not determined are left
as blank entries.

4. alpha-Linolenic acid (ALA)

5. gamma-Linolenic acid (GLA)

6. Stearidonic acid (SA)

Each row relates to the lipid profile for a single representative sample of unrefined oil extracted

from echium plantagineum seed. Where there is more than one sample for a single year this

relates to different seed accessions. The size of the seed accession varies from a few grams to

several kilograms.
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Appendix 1 — Lipid profiles from trials work (Continued)

Table 3: Lipid profiles of oil extracted from Echium plantagineum®

Year % oil®

1995 21.0
26.3

1996 32.1
26.1
28.3
30.9
27.0
324

Mean 25.5
+SE 3.61

Notes

Lipid constituents®

16.0

7.6
7.4

6.9
7.3
7.4
7.1
7.3
6.3

7.2
0.14

18.0

3.8
4.1

3.6
4.1
4.2
3.6
3.8
3.5

3.8
0.09

18.1

16.7
18.9

17.5
17.2
18.0
15.8
16.7
17.5

17.3
0.33

18.2

16.0
16.6

16.8
16.2
16.0
16.5
17.8
14.0

16.2
0.38

18.3*

29.9
28.5

31.1
30.5
30.3
33.6
31.8
32.0

31.0
0.54

18.3°

11.9
11.4

10.8
10.9
10.3
9.8
10.2
11.2

10.8
0.24

18.4°

12.3
11.3

11.5
11.9
11.7
11.9
10.6
13.9

11.9
0.34

7. Data kindly provided by Croda Universal Ltd, Hull, East Yorkshire

8. The percentage of oil in the seed on a dry weight basis

9. The first number represents the number of carbon atoms in the fatty acid analysed,
the second number represents the number of double bonds. Fatty acids not
determined are left as blank entries.

10. alpha-Linolenic acid (ALA)

11. gamma-Linolenic acid (GLA)

12. Stearidonic acid (SA)

Each row relates to the lipid profile for a single representative sample of unrefined oil
extracted from echium plantagineum seed. Where there is more than one sample for a
single year this relates to different seed accessions. The size of the seed accession
varies from a few grams to several kilograms.
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Table 4: Lipid profiles of oil extracted from Echium plantagineum®

Year % oil® Lipid constituents®
16.0 18.0 18.1 182 18.3* 18.3° 18.4° 22.1

1999 6.7 3.6 153 146 33.0 109 13.7 0.1
6.7 3.8 152 156 315 113 131 0.1
6.5 3.9 16.2 147 312 113 13.7 0.1
6.3 4.0 169 149 316 108 134 0.1
6.5 3.8 159 151 325 10.7 133 0.1
6.7 3.5 147 147 33.0 10.7 141 0.1
6.6 3.9 156 159 31.8 105 129 0.6

Mean 255 7.2 3.8 173 16.2 31.0 108 119 0.17
+ SE 015 0.18 0.72 050 0.74 0.31 0.41 o0.18

Notes

1. Data provided by John K. King & Sons Ltd, Coggeshall

2. The percentage of oil in the seed on a dry weight basis

3. The first number represents the number of carbon atoms in the fatty acid analysed,
the second number represents the number of double bonds. Fatty acids not
determined are left as blank entries.

4. alpha-Linolenic acid (ALA)

5. gamma-Linolenic acid (GLA)

6. Stearidonic acid (SA)

Each row relates to the lipid profile for a single representative sample of unrefined oil

extracted from echium plantagineum seed. Each line represents a different crop grown
in the UK in 1999 from the same seed accession.

October 4, 2000 Echium Oil Food Application



Table 5: Lipid profiles of Crossential

plantagineum oil*

Year % oil® Lipid constituents?

16.0
1996 7.3

7.1
1997 7.1

6.8
Mean 255 7.1
+ SE 0.10
Notes

18.0

4.2
4.2
3.7
3.8

4.0
0.13

18.1

19.0
18.6
15.8
15.9

17.3
0.86

18.2

16.5
16.4
14.3
14.5

154
0.59

1. Data provided by Croda Universal Ltd
2. The first number represents the number of carbon atoms in the fatty acid analysed,
the second number represents the number of double bonds. Fatty acids not
determined are left as blank entries.
3. alpha-Linolenic acid (ALA)
4. gamma-Linolenic acid (GLA)
5. Stearidnic acid (SA)

18.3%

27.8
28.7
33.1
33.2

30.7
1.43

18.3*

11.6
12.0
11.2
111

11.5
0.21

John K King & Sons Limited

SA14 |/ Super Refined ® Echium

18.4°

111
12.2
13.9
13.8

12.8
0.67

. Hull, East Yorkshire

Each row relates to the lipid profile for a single representative sample of Super Refined
® echium plantagineum oil (Crossential SA14). Where there is no more than one sample
for a single year this relates to different laboratory batches of the Super Refined ® oil,
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Appendix 2

Test method for the analysis of lipid profile.
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APPEA0 ) Metnod No CU-AM-014
Page 1 of 3
h_UNIVERSAL ICAL

EATS & OILS BAW MATERIAL INTAKES

John K King & Sons Limited

DETERMINATION OF THE COMPOSITION OF FATTY ACIDS PRESEMT BY

3.1
3.2
3.3
3.4

4.1

4.2

GAS LIQUID CHROMATOGRAPHY

1.0 DEFINITION
1.1 The composition expresses the percentage weight of

lipids that elute over a spacific range during a
given gas chromatographic program.

2.0 PRINCIPLE
2.1 A triglyceride is comverted to it's corresponding
mathyl esters, these are then analysed by gas
chrosatography .
3.0 RPPARATUS
100ml and 250ml

Rir Condensar for the abowea

Moasuring cylindera, 25ml

4.0 REAGENTS
Methanol - Anhydrous Grads
10 % w/v sethanslic solutisen of sulphuric acid (&F)

prepared by adding carefully, with stirring, l00g of
concentrated sulphuric acid to 1000ml of dried

5% w/v methanolic potassium hydsoxide solution
prapared by dissolving 50g of potession hydroxide
{GP} in 1000m! of dried methanol.

n-Haptana {(GP Grade)

Saturated sodi loride soluti p Acad
a sodivm chlor nnmﬁ o3 a)

vl =6
GGMT"HU'L.L.E
UNUDGUMENT

Date......... [0 MO
Signed....... { I-'75Q

_q_,g
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APPE DD 2.

5.0 PROCEDURES

PREPABATION oF HMETHYL ESTERS

3-1 Weigh 2-3g of the pil into the 100ml flask,
hdd 25ml of methanelic Potassium hydroxide solution
and reflux the mixture for 0 minutes on 4 zand

bath.

5.2 To this ssluticn add 25ml of methanalic sulphuric
acid solusion and reaflux for 30 minuteg,

5.3 Remowve the Flask from the sand bath, add 10ml of n-
Heptane and than £i11 the flask with saturated sale
solution such that the heptane solution of the
methyl esters filla tha neck of the flask,

GLC ANALYSTS OF METHYL ESTERS

a5 above are than
by by an appropriate
are outlined below.

The methyl esters praparad

mathad .

5.5 PACKED G.C ARRLYSIS

G.C type t=
Column langth re
dismeters HL
?.'Cki.nl} i E
Carrier gas 1E
Detactor =
J Temperaturs
‘I' Orren 1=
Injecter iw
Detector ]
Injector Valume T=
5.6 CAPILLIEE G.C _AMALYSIS
G.C. typa im
Column lengeh i=
diamater tw

a Mo GN
5::';“..:3%?‘.9"

Signed. ...,

analysed by gas chromatograp
Two typical methods

John K King & Sons Limited

Hethod Mo CU-RM-014
Fage Z of 23

Unicam PU4550 or
similar mashing

& ft glazs

£" oD

20% diethylene glyeol
succinate on
Chiomosorh WAW
Nitrogen

Flame ionisstion
200°C isothermal
250*C

300*c

0.3p1

Purkin Elmer 8600 or
similar maching

N ‘TE&@
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Sl Y uU M=l g
BPentnx 2. D505 or 3

Column cype L J & W / DBE=23 0.15um
film thicknass or
Eimilar eolumn

Carrier ga= HE Helium 1.0ml/minute
Datector i= Flame ionisation
Temperaturs

Owven = 160 = Z30°C at

6C*"minute

Injecter HU 250*C

Detectar s 30orc
Injection wolume 1= 0.2ul

Injection spiit
ratio ] 150 ta 1

s

3.7 The above two methods will encompass all normal .6

fequirenments. The packed column methsd is used for
. genaral routine analysis and where a detailad
examination ig regquired the capillary column methad
should be used.

6.0 REFERENCES

6.1 Paul Spaight [Croda Universal Ltd) - 2/11/92
6.2 Test Methods for Fatty Acids [AFAD) 1968 methad 10

6.3 Amgerlican 0il Chemists Society (ADCS) 1969 method Ce
1-62

8.4 Standard Meehsds for the Analvyeis of Qils, Fats and
Berivatives (IUPAC) 1979 methods 2.301 and 2.302

Q. AE}LLE-D

NTR
UNEEGUMEM
;:51]-.1. N:l...-..._}_..........
places......” o e
Date Lol
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Appendix 3

Product specification for Echium Oil
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o iS

PRODUCT SPECIFICATION

Product: Echium oil Cold Temperature Extracted

Appearance: A clear yellow to green-yellow free-flowing oil, free from
foreign matter and imiscible with water.

Taste and Odour:Characteristic of oil — natural, bland taste and smell with
no trace of rancidity or other abnormality
organoleptically.

Tocopherols: Tocopherols added at request of customer.

Analytical Specifications:

Specific Gravity at 200C 0.915-0.925 g/ml

Peroxide Value I\I_Iot greater than 10.0 mEq 02 / kg
oil.

Acid Value Not greater than 4.0 mg KOH/qg oil

Trans Acids (Trans) Not more than 2%

Non-Saponifiable Matter: Not more than 2%

Heavy Metals Lead <0.1mg/kg

Arsenic <0.1mg/kg
Copper <0.05ppm

Iron <1ppm
Anisidine Value Not more than 20
Moisture Content: Should be less than 0.1%
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Agrochemicals Should not be detected
Residual Solvent <l1lppm
Pyrrolizidine Alkaloids Not more than 15ng/g (0.015ppm)

Fatty Acid Composition

Carbon Length Name %

C16:0 Palmitic Acid 6-8

C18:0 Stearic Acid 35

ci18:1 Oleic Acid 15-19

C18:2 Linoleic Acid 14-18

C18:3 (n-3) Alpha-Linolenic Acid 28-33

C18:3 (n-6) Gamma-Linolenic Acid 9-12

C18:4 Stearidonic Acid 10.5-14

C22:1 Erucic Acid Max 1

Revision Number: | 0000075/2 Date: 28/07/00
Issued by: Phil Nicholls Approved by: Darren Keeler
Reason for Added parameter for Erucic Acid.

Revision: Reduced limits for Arsenic and Lead levels.
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Appendix 4

Test results for protein analysis of production batches of Echium Oil
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B1-AG-2808 14:13 FROM (]

TD S@1SE2E91748 P.Bl-81
B143T86509d
® CRODA
Fax te Aftre Phil Nichalls Epods Olwochermicab
Kings bgakheare
Focne 522 &40 4T Gmhﬁ'fm
M4 SAA Enghed
From Grasme Kenny Toel -+ (0] | 405 BRAES |
P -4 (T 1405 RHOT05
Tomlpages | (imehusding this] ¥ you o not recshe ol the pages. please aeleghons immedistsly Daee  01/Aug/2000
BE: Echium Ofl Test Resuits
Dear Mr Micholls

This fax Is to confirm the Cytochrome Allgrgen test rasults camied out by us an your behatf,

The rosults are as follows:

f
i We carried out the analysis on Balch 1124-A and Baich 1124 supplied by Kings and found both
bo have lass than 20 micrograms per gram of cylochrome alisrgen,

This can also be expressed as (35 than 20ppm or less than 0,002%,
Owr Analytical manager, Keith Southwed, camied out the Iasls.

Thanks and regards

-

Gragme Kenn

TOTAL P.BL
SRt ses
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Appendix 5

Test results for heavy metal analysis of production batches of Echium Oil
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fnternational [atiortory Seceicey |l
Shardlow Business Pank

tendon Boad  Shardion
Derbyshire EF2 260

Telephone: 01332 793000
Fax: 01332 799044/702010
Weadiine: wovide ils-limited ca ol

John K King of Lincoln
The 5ila
Skellingthorpe
Lincoln LN& OEL

FRO DARREN KEELER.

TEST REFDRT

Lab Ref No.: 10005186

Sample recedived on 05/03/00

Descripticn: ECHIUM OIL 0000066 BATCH LI/OD0033/1124/ PALLECON

F.3.00
Eed Test
Mathod Determination Results Unitas
30.88 Nitrogen 0,04 L3
30.14 Protein (N x 6.25) 0.3 %
i0.16 Fat Profile Ses page 2
30.23 Arsenic < 0.50 mg/ kg
30.29 Copper = 0.2 ma Sk
30.26 Iron < 1.0 g/ kg
30.22 Lead < 140 ma/ kg
@
. Page 1 of 2

Report No: E0068/57
Iggue Na : 1

Date: 22/02/00
Order No: D003z

Samples tested on 140/03/00
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John K King & Sons Limited

Imtemational Labovatory Sevvices | 1d
Sharcliow Business Par:

Lomdon Road  Shuyrdlo
Derhyshire DET? 260

Telephane: 01332 793000
Fax: 013132 7R9044792000
Vidsbsite: wanae ils-limited. co_uk

John K King of Lincoln
The Sila
Skellingthorpe
Lincoln LNE OEL

FAO DARREN EEELER.

Lab Ref NWo.: 10005185

Sample received on 09/03/00

Description: BECHIUM OIL DOODOES BATCH LI/00033/1124/A PALLECON

T.3.00
Std Test
Method Determination Results Units
i0.88 Nitrogen 0.13 L
0. 12 Protein (N x 6.25) 0.8 ¥
i0.16 Fat Profile Ses page 2
3023 Arsenic < D.50 me/ kg
310.29 Copper < 0.2 mg/ kg
30.26 Iron < 1.0 mg/ kg
in. 22 Lead < 1.00 me kg
@
. Page 1 of 2

TEST EREFDRT

Report No: EO06E/56
Igsue No : 1

Date: 22/03/00
Order No: PO032

Samples tested on 10/03/00
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17411 o TR TROLD PED - ORDDD RYEaCL iETC |- 56 [t A

B
|

BRETBY .

Certificate of Analysis

CRODA LEEX LTD

Bamnfislg Road Ohr Referonce 480154431 !
Leek Cate Aecewed 3010098 !
Staffordshire Date Completad 1041 1/98

ET13 644 Your Reference 48879

Sémple: 331 SR Echium Seed 0§l SRIGLE PesT44

Tasl Dasenpign Fat Mo =R
Heavy Metsls arooe P < 1OPFM
BP Lirrar Taar

Cappér gpm IFODSM. P <D
Iran pgm IPOIOM. P 71.4

o
o

M F Seont T K Madden O K Bucklay

k%, WSe Cii hiflion Filag) FIPET B0 BAGG WERhamA EoCram Glihee FRSC Sl Bldgr FFST Clmam FESC
Ragatired AnghyBes Tharg| Humcparae as A giyimyl Charvest
Raglutared Srotemmamal Wehr Cnereal i 1w ymn

Pow puallin lamvan K smataian 930 ol matved ow mak MARSS soosmdie Fage 1 oi 1

—

Brecou Ouadiness Pask. Ashby Rocd Seei'a: 0w o
Fud dhpets 4 in

“reey, Srofiedsin DE LS OG0

T LU E ]
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Certificate of Analysis

CRODA LEEK LTD
Barnfield Road
Lesk
Staffordshire
8T13 544

Sample: Sample No. C335

Capper o BP Heavy
Sarmple Description I J-Jq?u- n'%ﬂﬁru hatals |
I WP PIOW. P BPOOAE.P
1 <01 4.8 < 10ppm
|
i 5
i
|
)
|
\ |
|
|
o |
|

F Scott T K RMaddean

M
Bz MSc Cliol MiBesl Fikigt RS T

Faginnmed Prafdiisanl Witar Chaeragt

T maths e P et ihs Saal mained 5 Aol AT s e

Our Reference 33/1444593
Date Received 13/08/93
Date Completed 12/08/98
Your Referenca PO 48378

D K Buck!s

M5 Fikigi FIFET CChes FREC
Plagilaiad SAkhTcs Chamat
Diushifiad Pgmgs

Page 1 of 1

= J

Bretby Business Park. Ashby Roed. Bretsy, Buron upan Trene. Staffoedslice DEIS 0D
Tel: 0109 BA2TTG

Free: 2124 53520401
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Appendix 6

Test results for pyrrolizidine alkaloid analysis of production batches of Echium Qil
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MHARORN B9:38 JoHH K KIME + S@1S22eai’ism
B1IVESEEZ 1R
Chemical Laboratory Dr Hermann Ulex Machf, |

John K. King & Sons Limited
Coggeshall, Colchester, Essex |

CO6 ITH United Kingdom,

Analysis Report Ne. 02 28 02 |

Echinium Oil f Prad. No. 66 |
Batch no. L1/D0033/] 124/A
Sample Point : Pallecon / 21% Febr, 00

You sent us the sample referred to above for determination of the 1otal content of pyrrolizdine
alkaleids (PA) of retronccing type,

Processing of the sample

‘Th: sample was hydrated in the presence of ethanol and sulphuric acid with zinc powder for several
hours ar 40 ° C according to the method ;
“Determination of pyrrolizidine alkalolde by thin film chrometography in seed oile of Borage off. L
: H. - 1. Mierendorff, Fat Sci. technol. 97 No. 1 (1995) 33=37"
for the reduction of N oxides of PA 1o free aleahols,
These were extracted by muliple amid [ bases extraction under defined conditions and the aliquot
proportions were subjecied 1o HPTLC analysis

DT eanditions ;

Plate - silica gel KG 60 E Merck (No, 5583)
Running apgent | : Acetone, p. a. Merek
Runmning agent 2 : Chloraform, methanol, ammonia B0/ 19/ 1
Chamber : Saturated
Detection in accordance with Mattecks (specifically for PA of retronecing / helistridine type)
Reference subsiances : 7 acety] lycopsamine (7 = Acetvline intermedine
.' Inner standard : monocrotaline

Fesult ;

11 & 3ng pyrrolizidine alkaloids / g substanes (NG ud B : Sng /g)
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Chemusches Laboratorium Dr. Hermann Ulex Nachf.

. Stammbines gegr: Amidzene 1743 als “Appinecke am Stelbentink * am Oode des Branerksiechtgrsbens
Intiaber Hans-foachim Alegewdor

Ryl S F Foul g, e (Bes aesdenUkisgew (HEFDRE o Inerfoe L Heeiloe-\nal, Woad D00l Alte L4 gi5RA)
Dratsiie tan T Fetie eV, MilnshoeMiif (10

Cram Luseramtrrar Dr 4 Ui Hietd | Ganncons 71 72851 Rsrmsrusa I:h:”u:hl ?1:;‘-!!;rnddﬁmﬁ'!m:lm

Acereditalisn EM 17025 in Progress

Firma
: i Glesmoorstrade 23
John K. King & Sans Limited Hamb ercia
Coggeshall, Colchester, Essex i urg-Nomerstadt
Tel, +  +45-20-520 547- 0

COBITH United Kingdam Fax : +d0-40-520 587-33
Mobil  +45-172-6585 73 10

eMail.  DrUlexgmads
Hamburg-Nordarstadt,
den 5, Marz 2000

. r wngsberich

Echinum il / Prod. No. 66

Bateh No. LI/D00334 124

Sample Point Pailecon ( 21. Febr, 00

Sie Dbersandien uns o.g. Probe tur Besimmung des Gesamtgehaltes 2n Pyrrolizidinalkaliden
(P4} vom Retronecingp.

Probenaufarbeitung:

Di= Probe wurde in Gegenwart vert Elhanal und Schwefelsdure mit Zinkpulver mehrers Slunden

Eai 40° C nach der Methade:

“Bestimmung von Pyrrolizidinalkaloiden durch Dinnschichtchromatographie in Samendien

won Borage eff L. : H.-l Mierendorff, Fat Sci. fechnol. 87 No. 1 (1895) 33-37"

hydriert zur Reduktion der H-oxyda der PA zu freien Alkaloiden,

Diese wurden durch mehrfache Saure/Basan-Extrakiion unter definierten Badingungen exirahiert und
allquste Antaile zur HPTLC-Analyse gebrachl

D&-Badingumgan:
Fiatle: Kieseigal KG 80 £ Murc (Mo, 5283}
. Laufmitted 1: Acelon, p.a., Menck
Laufeitied 2: Chigralorn. Methanol, Ammonsiss B0/ 1511
Kammer, gesarig
Ceielgtion nach Matacks (spezfiach i PA vom RetrnecnJ/Helictindin-Typ}
Refarenzsubstanzen T-Acatyllycopaamin / Fhoetylintermedin
Inrrar Slandad Manocratalin

Resultat:
9 £ Ing Pyrrolizidinalkaloide [ g Substanz (NG u d B: 5 nglg)
CAO e ST T RamD
Fachistoramrium |; Fahnbarioram Fachlabormmrsm 0T
Algmons Harebldnaimdum Irfustio und Gt et ffar St vt Fdacestam sty
Lelstwimiatal, Camlirge, Cennlinhel, Fang, 04, FRarmala ool mmcﬂnﬂmumlkmwmi h;hhnl.
i;' e, T et : . Dy, Gl Canceings
i wic, ArgariharhEzers, Tubmmi- i
wﬂmm. Prvig. nagen, T ™ [ i Hhh:ﬂmmh mlﬂ.ﬂ L‘\'r.
pahoyen, bebenomiricfroshe ke Buzaning il Enpwichimy Ik und Fi el ik fH¥reE
littohr-An, Prlaopey f
fd:‘\ﬂﬂ-hnllrﬂmmprn TisikbEg, Die in dof . vl O i 1 G ar """""'ﬂh'l.'.hl'l.l’l Nz il 4
Verirag § 11 wueien i fiihal rmi—. stelen, sl nitgPeh, 10 Pigse D Venfgiag.
RS 43930 AG, |Iil'l\!-'r: IJEL-!I:I Mr: DE 134 361 103
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Chemisches Laboratorium Dr. Hermann Ulex Nachf.

Stymwmbass fegr. Aadreae 1763 ais "Apputeche am Smbbenhk * 2m Onde des Braverkacchigrabens
Inhiates: Hans-Joachim klicremdari]

oyl Sic L Finid 3. 0vug s, Losdonlasgon (RSFTR) = dnborn foc |, Resicee-Anal, Wash, [.G.Pala Alte CA [I5RA)
Deutsche ties. £ Fetrw, ¢V, Milnster/Westt {DGF)

Cham. Labarsioraam Or H Lies Haot! | Gaaseerr. 23, 23851 Horderiied M%Hmﬂmﬂum

Accreditation EN 17025 in Progress

Firma Glasmoar
John K. King & Sons Limited 22851 Hnmhuﬁ?daum

eshall, Colchester, Essex
Cogg Tel @ +4T-40-528 507- O

CO8 ITH - United Kingdom Fax @ +4£D-40-529 5A7-33
Mobll:  +49-172-655 7310

ebail: Do Ulexgigrmx. de
Hamburg-Norderstedt.
den 8, Marz 2000

Untersuchungsbericht No. 022802

Echinum Qi / Prod. No, B8
Batch Mo. LIMDOG33/1124/A
Sample Point Pallecon / 21, Febr, 00

Sie dbersandien uns o.g. Probe zur Bestimmung des Gesamtgehaltes an Pyrolizidinatkaiidan
{PA) vom Retronecintyp

Probenaufarbeitung:

Dre Probe wurde in Gegenwart von Ethanal und Schwafelsdure mit Zinkpulver mehrere Stunden

bl 40° C nach der Mathods:

"Bestimmung von Pymrolizidinalkalciden durch Donnechichichromatographia in Samentlen

von Borago off L ; H.-J. Mierendorff, Fat Sci. technol, 87 Mo. 1 (1885) 33-37"

hydriart zur Reduklion der N-cxyde der PA zu fralan Alkaloiden.

Diese wurden durch mehifache Saure/Basen-Extraktion unter definierien Bedingungen exirahiert und
aliguote Antelle zur HPTLC-Analyse gebracht

Platie. Kieselgel KG 80 E. Marck (Ne. 5583
Laufmittel 1: Acaton, p.a , Mesck
Laufmitiel 2 Chinmoform. Methanol, Ammoniak 80718/ 1

Wammar: pesatigh
Deteidion rach Mariocks {sperifisch filr PA vom Mmmm-hhim‘trpl
Falerarasubsianeen; T-Aostyly i 1 T-Acatylint

Inerer Standard: Nh.lm'l:l.ﬂl.n

Resultat:
11 & 2ng Pyrrolizidinalkaloide | g Substanz (NG u d B: § nglg)
CAOMcaSOTE T harm) e
L
Fachiskoratium 1 Factilatonsonem [1: Farh abominrom Hi:
Hazdeislaberatnrium Imusirie und It i Limeveli- s Ficsmndsasalytik
Lebenmmlitel, Gewiree, Cennsiniticl, Femes, i, Frantnaladbvranmium Bkro- Lusd L Hraemisarnatytie van P e i
Piicemliel, Digeasliich " : - vaaine g ’ “mmm -
Kanmmeliis, Beudariygegonsiine, .\.mﬂbumﬂmm. Mdndnpdl—.mm. i
i b ratiing, lattbstale Kumcriiin, P, fitagen, Mursislecsclimg Daniskiche. Stk il Mk v o i, ML, 0.,
nahmen, sbenmmimelioehilile Beealng ol Eniwlcihusg |-l ¥

Flammen: arsl Crephlormiir-AAS), mm e
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Appendix 7

Pesticides Safety Directive ‘* Long term arrangements for extension of use (2000)’
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PESTICIDES SAFETY DIRECTORATE

Matlard House, ¥ings Poal, 3 Peasholme Green, York YO1 7PX
Swilchboard: 01904 B40500 GTN: 5138

Direct Dial: 01804 45 Fax: 01904 45
Intemational: (+44) 1804 45 International Fax: [+44) 1004 45
Email: {.j.dalyi@psd.maff gov.uk
To:  All MAFF Approval Holders Our Ref; AAHL/23/55
cc: Interested Parties for Information PRD 2224
. ' Date:13 December 1999

Dear Sirviadam

THE REVISED LONG TERM ARRANGEMENTS FOR EXTENSION OF USE
{2000)

Strice | January 1990 ‘The Long Term Arrangements for Extension of Use’ have been in place
to permit many professional pesticide products to be used for additional specific minor uses,
subject to adherence to certaln conditions. These arrangements were subsequently reviewed in
Decemnber 1594, with a requirement for a further review by the 31 December 1995 The
Pesticides Safery Directorate (PSD) has undertaken this review in consultation with the
Advisory Committee on Pesticides and Government Departments responsible for the approval
of pesticides. The new arrangements are attached at Appendix Il and are valid until 31
December 2004

PSD has eonsidered whether the current extrapolations are siill valid, relevant and in line with
currently accepted EU residues data extrapolations. Wew extensions of use requested by

i® prenvers have been conzidered and the restrictions and guidance have been refined and

; clarified. The smendmentsfadditions that heve been made are detailed in Appendix L

) i3 v
mew arraniee

previous

The continuation of the Long Term Arrangements for Extension of Use will ensure that the
UK industry has access to essential pesticides, whilst ensuring that risks to the operator,
consurmer and wildlife’environment are not increased.

Uisers are raminded that use of a pesticides under these arrangements is at all times undertaken
at the user's choosing and the user accepts the commercial risk to the crop, The conditions of
use relating to the approved label recommendations andfor specific off-label approval apply to
the extension of use, unless superseded by the terms of these arrangements.
Q

TEVESTOR X PEOTLD

&n Eyproutves Aaancy At the Mincstry of Agriculture. Fishenes and Food
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. Appendix |

AMENDMENTS:

(i Red chard, white chard and yellow chard have been added 1o the extrapolation from
spinach 1o beet leaves in *Section V: Crops Used Partly or Wholly For Human or
Anime! Consumption.”

(it}  The extrapolation to Miscarthus spp (Elephant Grass) from cereals/grass/maize has
been added 1o *Section 1) Non-edible crops and Plants’, as follows:

'Bubject to the specific restrictions for extension of use set out above, herbicides
approved for use on cereals, grass and maize may be used on commercial agricultural
* and horticultural holdings on Miscanthus spp (Elephant grass), Applications must not
be made after the crop is 1 metre in height. The crop or products of the crop must nat
. be used for food or feed.”’

{iii)  Oilseed rape to Echinm wuilgare!Echitm plantaginium has been added to *Section V:
Crops Used Panily or Wholly For Human or Animal Censemption’, with a restriction
that the extrapolation is for crops grown 25 an oilseed only and does not apply to seed
treatments

{iv)  The extrapolation in *Section V; Crops Used Partly or Wholly For Human or Animal
Consumption from cereals to grass seed crops has been amended as follows:

The phrase 'Treated craps must not be grazed or cut for fodder” has been amended 10
read: "Treated crops must not be grazed or cut for fodder until 90 days after treatment”.

The phrase 'Use of chlormequat-containing products is not permitted’ has been added,

{v) A section clarifying crops that are considered to be equivalent has been added to
. *Section ¥: Craps Used Partly or Wholly For Human or Animal Consumption’, as
follows

Cobnuts and filberts are synonymous with hazelnuts

Mavy beans are synonymous with French beans,

Picking pea/shelling pea/non-edible podded pea are synonymous with vining peas
Linola and flax are synonymous with linseed.

Durum wheat is considered to be wheat.

{vi}  The ‘Farm Forestry and Rotation Coppicing’ section now includes reference to
‘reclaimed brownfield sines’.

{vii)  The extrapalation *Rye znd triticale from wheat and barley (Treatments applied before
second node detectable slage only)' has been amended to read:

‘Barley to rye and triticale for treatments applied before first spikelet of inflorescence
o] just visible'
“Wheat to rye and triticale.*
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. Appendix I

THE LONG TERM ARRANGEMENTS FOR EXTENSION OF
USE (2000)

Flease note that these extensions of use are at all times done at the user's choosing, and
the commercial risk is entirely theirs,

SPECIFIC RESTRICTIONS FOR EXTENSION OF USE UNDER THESE
ARRANGEMENTS

To ensure that the ex,tensiun af use does not increase the risk to the gperator, the consumer of
the environment, the following conditions MUST be followed when 2pplying pesticides
under the terms of this scheme:

@ GENERAL RESTRICTIONS

L. These arrangements apply to label and specific aff-label recommendations for use of
ONLY products approved for use as AgriculturslHorticultural pesticides.

2 All safety precautions and statutory conditions relating to use (which are clearly
identified in the statutory box on product labels) MUST be observed. If extrapolation
from a specific aff-label is 1o be used then in addition to all safety precautions and
statutory conditions relating to use specified on the product label, all conditions relating
to use specified on the Notice of Approval for the specific off-label use MUST be
ohserved

()

Pesticides MUST only be used in the same situation (outdoor or protected) as that
specified on the product labelfspecific off-label Motice of Approval for the use on which
the extrapolation is 1o be based, specifically:

: Pesticides must not be used on protected crops, i.e. craps grown in glasshouses, poly
tunnels, cloches or polythens covers or in any other building, unless the prodiect
label/specific ofT-label Notice of Approval specifically allows use under protection on
the erop on whith the extrapolation is to be based. Similarly, pesticides approved only
for use in protected situations must not be applied outdoors.

PLEASE NOTE: Unless specifically restricted to outdoor crops only, pesticides
approved for use on tomatoes, cucumbers, lettuce, chrysanthemum and mushrooms are
assumed to be approved for use under protection, For all other uses, if the
Iabel/specific off-label Notice of Approval does not specify a situation, then only
extrapolation to an sutdoor use is permitted

APPLICATION METHOD RESTRICTIONS
4 The method of application must be as stated on the pesticide label and in accordance

,. with the relevant codes of practice and requirements under COSHH 1994 (Control of
Substanzes Hazardous to Health)
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b petal fall) unless atherwise permitted. Applications of such pesticides must also not be
made when flowering weeds are present or where bees are actively foraging.

g If there is an 2quatic buffer zone restriction set for the on-label/off-label usc, then
where appropriate, users are also obliged to conduct a Local Environmental Risk
Assessment for Pesticides (LERAP) for the extension of use.

9 All reasonable precautions MUST be taken to safeguard wildlife and the snvironmens.
EXCLUSIONS
] The 117::|iln'.l.r=in,g,r uses are NOT PERMITTED under these arrangsments.

" (@)  Aeral applications

{6)  Usein o near water {in or near water includes drainage channels, streams,
. rivers, ponds, lakes, reservoirs, canals, dry ditches, areas designated for water
storage).

{c}  Use in or near coastal waters.
{d) [fse of rodenticides and other vertebrate contral agents

e}  Useonland not intended for cropping, land not intended to bear vegetation,
amenity grassiand, managed amenity turf and amenity vegetation (this inchudes
areas such 25 paths, pavements, roads, ground around buildings, motorway
verges, railway embankments, public packs, turf, sports fields, upland areas,
moccland dreas, natune resarves, sie ).

EXTENSIONS OF USE

. L. KON-EDIT ROPS AND PLANT
(8)  Subject to the SPECIFIC RESTRICTIONS FOR EXTENSION OF USE set
out above, pesticides approved for use on any growing crop may be used on
commercial agricultural and horicultural holdings and in forest nurseries on the
foflowing crops and plants:

{1) hardy crnamental nursery stock, ornamental plants, ornamental bulbs
and flowers and ornamental crops grown for seed where neither the seed
nor any part of the plant is to be consumed by humans or animals;

(i)  forest nursery crops prior to final planting out.

5] Subjeet to the SPECIFIC RESTRICTIONS FOR EXTENSION OF USE set
out shove, pesticides approved for use on any growing edible crop may be used
on commercial agricultural and horticultural holdings on non-omamental crops

. grown for seed where neither the seed nor any part of the plant is to be
consumed by humans or animals, This extrapolation EXCLUDES use on
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‘ If hand held or broadeast air assisted use is required see paragraphs 5 and 6
respectively of the SPECIFIC RESTRICTIONS FOR EXTENSION OF USE.

v HOPS [Humelus spp. )

Subject to the SPECIFIC RESTRICTIONS FOR EXTENSION OF USE s&t out
gbove, pesticides may be used on commercial agricultural and hortieclwral holdings on
the foilowing hop plants grown in the circumstance below:

{a)  Mature stock or mother plants which are kept specifically for the supply of
propagation material.

(b Propagation of hop planting material- propagules prior to final planting out

{c) "Nursery hops™. First year plants not taken to harvest that year, in their final
. planting out position

PLEASE NOTE:

Fora - ¢ abave, treated hops must NOT be harvested for human or animal
consumption (including idling) within 12 months of treatment,

IThand held or broadcast air assisted application is required, users must comply
with paragraphs 5 and & respectively of the SPECIFIC RESTRICTIONS FOR
EXTENSION OF USE.

Y. CROPS LLY FOR L
CONSUMPTION.

Subject to the SPECIFIC RESTRICTIONS FOR EXTENSION OF USE set out

. above, pesticides may be used an commercial agricultural or horticultural holdings on
the crops listed in TASLE ONE ard TWO below in the first column if they have been
approved for use on the crap(s) listed opposite them in the second column.

HOWEVER, BEFORE USING ANY OF THE FOLLOWING
EXTRAPOLATIONS (TABLES ONE AND TW0O), THE USER MUST FIRST
OBSERVE THE FOLLOWING:

(8)  [Itis the responsibility of the user to ensure that the proposed use does not
result in any statutory UK Maximum Residue Levels (MRLs) being
exceeded. MRLs are set out in statutory instrument Mo. 1985 of 1994: ‘The
Pesticides (Maximum Residue Levels in Crops, Food and Feeding Stuffs)
Regulations 1994 (The Stationery OfTice, ISBN 0-11-044985-1) and any
subsequent updates.

(b)  These extrapolations DO NOT APPLY in the following situations:
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Jumn 1: Minor use

B. FRUIT CROPS

Almond, Chestnut, Walnut,
Hazelnut

Almond, Chestnut, Walnut,
Hazelnut

Quinge, Crab apple v
Mectarine, Apricot

Blackbemry, Dewberry

Rubus species (e g, taybemy,

loganberry)

Whitecurrant, Bilberry,
Cranberry

Redourrant

C. VEGETABLE CROPS
Parsley root

Fodder beet, Mangel
Horseradish

Parsnip

Salsify

Swede

Tumip |

Garlic, Shallot
Aubergine

Squash, Pumpkin,
Marrow, Watermelon

Column 2: Crops on which
use is approved

Apple or cherry or plum

Products approved for use on
two of the following: almond,
chestnur, harelnut and walnet

Apple or pear
Peach

Raspberry

Blackcurrant or redcurrant

Blackecurcant

Carrot or radish
Sugar beet
Carrat or radish
Carrot

Carrot or celeriac
Turmip

Swede

Bulb onion
Tomato

Melon

John K King & Sons Limited

Additional special conditions

For herbicides used on the
orchard flaor ONLY

October 4, 2000
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. lumn 1: Minor Us Column 2: Crops on which use is
approved,
Mustard, Sunflower, Honesty, Sesame, Oilsesd rape

Linsesd, Evening primrose,

Poppy (grown for oilseed),

Borage (grown for oflsesd)

Canary flower e.g. Echiim vilgarel Echium
plavtaginium (grown for oilseed)

V1. CLARIFICATIONS:

Under these arrangement the following crops ere considered to be synonymous or

. equivalent and as such, uses on crops in Calumn 1 can be read across to uses in Celumn 2.
Column 1: Column 2: equivalent
Hazelmet Cobnuts, Filberts
French been Mevy bean
Vining pea Picking pea, Shelling pea, Non-edible podded pea
Linsesd Linola, Flax
Wheat Durum wheat
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Appendix 8

Schematic diagram for extraction process
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Process Overview

EXTRACTOR

HOLDING WEIGH
TANK TANK
& M & | CARTRIDGE
E = = FILTERS
o z 3
8 o O &
< g 0] >
w w Z x
8 8 : 2 ! !
< < & o 14 BAG 14 BAG
n b » PILATE FILTER FILTER
s a - FILTER X
2 g o l
N

TO PALLECONS
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Appendix 9

Comparison of lipid profiles of Echium Oil with Borage Oil and Blackcurrant Seed Oil
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The anti-inflammatory activity of Echium oil has been investigated along with a number
of other oils rich in essential fatty acids (see Appendix 11). Lipid profiles were
determined for each of the oils prior to testing. For comparison the lipid profiles of

borage oil, blackcurrant seed oil and echium oil (crossential SA14).

Fatty Acid Borage Oil Blackcurrant QOil Echium Qil
C16:0 9.98 6.92 7.01
Cl6:1 0.39 0.20 0.19
C18:0 3.39 1.40 3.67
ci18:1 16.37 11.76 16.41
C18:2 (LA) 38.79 44.68 14.96
C18:3 (ALA) 0.49 11.44 28.98
C18:3 (GLA) 20.68 16.27 11.83
C18:4 (SA) 0.13 3.02 12.99
C20:0 0.23 - 0.39
C20:1 3.83 0.86 0.68
c22:1 2.46 - 0.13
C24:1 1.23 - 0.14
Others 2.03 3.45 2.68

October 4, 2000
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Appendix 10

Biochemical pathways for Omega-3 and Omega-6 fatty acids
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OMEGA-6:

9,12-Octadecadienoic acid (linoleic acid)
~ 0° Desaturase

6,9,12-Octadecatrienoic acid (gamma-linolenic acid)
~ Elongase

8,11,14-Eicosatrienoic acid (dihomo-gamma-linolenic acid)® Prostaglandin E;
~ [0° Desaturase

5,8,11,14-Eicosatetraenoic acid (arachidonic acid) ® Prostaglandin E,

+ Leukotriene B,

~ Elongase

Docosatetraenoic acid

~ 0% Desaturase

Docosapentaenoic acid

OMEGA-3:
9,12,15-Octadecatrienoic acid (alpha-linolenic acid / ALA)
~ 0° Desaturase
6,9,12,15-Octadecatetraenoic acid (stearidonic acid / SA)
" Elongase
8,11,14,17-Eicosatetraenoic acid
~ O° Desaturase
5,8,11,14,17-Eicosapentaenoic acid ® Prostaglandin E;
+ Leukotriene Bs
~ Elongase
7,10,13,16,19-Docosapentaenoic acid
~ 0" Desaturase
4,7,10,13,16,19-Docosahexaenoic acid ® Prostaglandin E;

+ Leukotriene Bs
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Appendix 11

Test results for analysis of Cyclopropenoid and Epoxy fatty acids in Echium oil..
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. Certificate of Analysis

Contact; Phil Micholls Report o:  30B014454

Company:  John K. King & Sons Lid Your Ref: -

Address:  The Silo Received: 108,00
Skillingthorpe Road Page Mo: 1 ofl
Lincoln
LM&.0EL B

Amn i “chi i

Methods

Epoxy Acids were determined by A.OAC. Method Cd 9-57.

Cyelopropene fatty acids were determined by conversion 1o methyl esters by reaction with sodium
methoxide in methanel, followed by extraction and analysis by GC on a 60m x 0.22mm BPXT0
column. Cur own-prepared laboratory standards, containing malvelic sand sterculic acid were used
o determine retention values,

Results

Lot 1124 Lot 1124a
% Chirane oxygen 014 028
{indicative of epoxy acids)
Cyclopropane fatty acids (%) M., M.D.

. H.D. = None detected (detection limit abowt 0.02% under these conditions)

The values obtained for oxirane oxygen were very low, and undoubtably onginated from slight

exidation of the oil.
Signatories: Wﬁ Date:  30™ August 2000
_ M4 JEE
Tleege reuits refaie only 1o the sempina} insird and do ner g e bk af the wuimerial i be of

st uality
FERST, niflwearet Aol rempoarible for b Miking of rampdes. BT, caneot Be A iable in reseect of e wer b0 whick the information o pe!

READING SCIENTIFIC SERVICES LTD
The: Lord Zuckerman Retearch Centre
Whitekndghts, PO Box 234, Reading HGE LA, UK
Tel 0118 9868541 (Ing; 44 118 9E68541)
Fax: 0118 9868912 (Ink: +44 |18 0868037)
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Appendix 12

Test results for analysis of unsaponifiable matter in production batches of Echium oil.
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Page 1 of 3

Croda Universal Ltd Technical report
No. 5857

Datn issued 11/5700
For internal circulation only (not fo be distibuted to third parties)

Subject
To comment on the stercls present in 2 samples of Echium oil,
Fatharig) '
P G Speight : P Champkin
Repart direcled (o Raguasiad by
1% N Wilsan K Coupland
Fiepartmant (riher reforsnons
. Laboratory
Faction = —
_ Technical Service
g 1y : Cistnbutian
K Mutbrown
The two samples of Echium ol wara both found o centain Eﬂ\::or?r
[.18% campesteral and 0 18% B sitosteral. Or B T Hatton (hard copy)
; B Haolmes{hard copy)
Other sterols wera prasent but they could not be identified Or © Temple-Heald
P G Speight (hard copy)
K Coupfand
Heywords T
Echium Ol
| Furiher aciion Unsaponifiables
Further work will be dane on request, Starols
Signature Date
11500
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Page2of3

Echium oil.
TSE 5BST

1.0 Introduction

1.1 In July we racaived 2 samples of Echium oil from ¥ Coupland. The samples ware
labelled *1124° and “1124-A",

Ve were asked to comment on the sterols present in these 2 samples.

This report has been delayed for about @ month due to the works shut down.

20 Experimentsl

21 The analysis was caried out by first determining the unsaponifiables and then the
‘ subsenueant analysis of these unsaponifiables by capillary gas chromatography.

22  The ldantity of the two components, campesterol and B sitosterol, was deducad by
thair ratention times compared to known standards. We could not attempt the
identification of any other companents in the unsaponifiables as known standards ane
nat readily available_

3.0  Results

< The Echium oils had the following analysis-

mpke 1124 Samphe 1124-A___ |
'_Unsapnnlﬁaule conkent % 1.4 1.3
Starol analysss by GG
E= % of each componunt in the unsaponifiables
. Component A F] 2
Campanent B 3 3
ponent G 4 - 5
Cormponent I 13 14
Thought o ba campesternl
Component E 13 - 14
| Thought to be G sitosteral o
Com| nk F 12 12
'Eﬁhﬂnm 4 5
Component H Z Fl
Winc com ] 20 20
Total components eluting In 7a i}
the sterol region
Tiher components ihat did Fi B
[ nat elute in fhe sterc region
Toll 100% 100%
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Page 3 of 3

3.2  The level of campesteral and & sifosteral in the Echium oils is: -

] Sample 1124 Sample 1124-A
Campesterol 13% of 1.4% = 0.16% 4% of 1.5% = 0.18%
B Siiosterol 13% of 1.4% = 0,18% | 14% of 1.0% = 0.18%

4.0 Discussion

4.1 Echium iz part of the Borage family and a typical profile of sterals found in Borage are

... as follows: -

Stercl specles % of the total sterols
Brassicasterol B L ECRE
Campesteral 2510 30
& Sitosteroi 221042
A5 Avenasteral 151028
24-methyl cholestersl 16t 20

Extracted from Physical and Chemical Characteristics of Qits, Fats and Waxes. This
i5 an AQCS pubdication

4.2  We could not attempt the identification of any other components in the
unsaponifiables apart from campestercl and 0 sitostarcl, as known standards are not
readily available.

5.0 Conclusion

51 The two sampies of Echium oll were bath found to conlain about 0.18% campesteral
and 0.18% R sitosterol,

Other sterols were present but they could not be identified

P Speight
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Appendix 13

Test Results for determining Microbiological Activity in Echium Oil
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Technical report

Croda
H Computer index reember EE&E

Cuse 23 April 1988

Buthes Graham Atdnson Engury ne.  CSE 954

Author's refernce R4GGMAZT Custernad  Inbermal

Labarmory Analytical Sarvicas Department Cauntry -

= -
Crossential S414, Vegetabla Gycerides derived from Echium Seed Oi, Herbicide analysis, Ghyphosphate,
Paraquat, Microbiciogical contamination.

Objecine -

To discower if it la posaible for Crossential SA14 (o be conammated with any herbicides, pesoodes or
’icrogrganisms as Crossental 5414 i to ba submited for noval food approval.

Abstract
Two Marbicides aa used in the growth of Echium Seed O [Crossential S414). Theoretically i wil be
impossibla (o fng levels of the Herbicides, Glyphosphate or Paraquat in Crossential 5414 due 1o the
mm of the herticides in fats ar arganic solvents. A leading Analytical Consultants Leboratory has
CO thiz

ho ewidence of micreiiciogical contamination was found in the sample of Crossential 5474 submimed

Finmar acton
None,

Cistnbution
KC HL (Leek) KB KVE OC ARE JaN PM M Fie

Femin Brces. Exgil, N
Fagars
Dither
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1.0 introduction
reda Olecchamecals are o submit Crossantal SA14 for novel food approval
1mms-mnmpmiu.m.mmmmumﬂu
matarial could ba contaminated with aifer sgrochemacals or Mico-onpanisms,

20 Poasible Pesticides

After consuitanon with Dave Coupland (Croda's agnochemicals expert) and Kevin
Fumﬂ.lnhmaﬁnnﬂmdﬂﬂhhnmn#ﬂuh&h:mhmmqum
mﬁmwnﬁdﬁmmWMﬂmmuhﬂ&wmmhﬂmhw
Sead Ol Tha twa herbicides which had beer ysad in fhe grovth of the plant were:-

21  Giyphosphate [N-{phosphonomettyl) Glycine)
I
HGEEGHEHHEHEP{GHh
This herbicide is very inssuble in comman organic anbhvents .g, acelona, athandot
and xylena and hence ks unlikely 1 be solubte in fat
Environmental fate — usually stated a3 nat baing I'I'IEIH‘.‘It_ﬁI.IIﬂ'l'I pants but there
is some evidence of metabaolism n certain plants. The principhe metabolits is
amenomethyiphosphonc acd,

2.2  Paraguat (1,1-dimethyl-8 4-bipyridium)

£ W -

Alsn a herbicice and practically inscluple m mast organic solvents and uniikaly 1o
b solubhe i fat

Enviranmental fate = on plant surfaces phatochemics degerdabon ooours.
Cegradation products, which have been isclated, inchude 1-mayh-4-carboy-
. pyridium chicnde and metytamine hydmochioride.

3.0  Analysis of Glyphosphats and Paraguat

insolkibility of bath herbicdes and thair metabotites in fat it would be highly unlikely o
:‘h'mwumgh .Manmﬂmmywnwmﬂmmmmnm
ghyoerng sampla matnx, it was deamed Unnecassary 1o camy out any analysis.
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4.0 Possible Microbiological Contamination

A sample was submitted to tha Rawcliffe Bridge micrebiclegy lab for a total plate count,
The tests revoaisd no evidence of mecrobioiogical comtamination.

it should ba noted that testing an isalated sample for micro-organisms doas not on is
o prove that Croda will be able to produce this matedial frsa from microblologecal
conlamination. As micehiclogical contemination can come fram thige Main sources--

i Raw matenals (inciuding the packagng)
)] Ervaronmaenta
iy Parsonnel

To gain novel load approval it should be demonstrated through documentation that
contamination 81 Croda Leek in the production of this matenal s unikaly to occur [GMP
type cocumantation should suffice with iIformaton about the Nousekesoing Dractions in
place).

50 Conclusions

51 It is jmpossibée for the two herbicides mentioned in this meort (o be fowsd in
. Crossertial SA14,

52  Nosvdence of any microbiclogical contaminaticn can be found in the sampla of
Crossartal 5414 submitted. :

33  Lesk's poduction documentation should glve evidence of housekesping
practices i placa that will prevent microbiciogical contamination of products
OCCLITIngG.-

8.0 Refarances

1 The Pestiode Manual 10" Edition (The Royal Socety of Chamistry)
&2  Pracbcal Microbiology for the Cosmatics Industry (The Cosmetic Tolketry and

Perfumeny Association).
i M Ablaga,
G M Atkinson
i
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Croda Chemicals Ltd GeS Crodaspec test method

Sioriy Fambersige DS BAA UK

e -
Talaphona C-405 BA05S] No  GO38-1
Tolax B7651 Pax O40H BAO208

Date 3 Aprl 1553

Total aerobic bacteria

18 Definition

e total asroblc bactena plate count is the rurmber of bacteria presant in the test sample under the
conditions of the delerminaticn.

20 Principle

A kpawn mass of sampla is dizsohved in a sultable saivert, fitered throwgh & membrane and cultured
on mutrient agar, An estimate of tofal count of asrobic bactaria is obtained from o' colony count after

. 3 or 5 days d the growth s poor.

i0 Scope

The plate count methed may be applied to give an ovamll picture of the exent of cartaminaticn dus
to viabla micreorganisms. For 8 viable count 1o be statisfically cormct betwaan 5 2nd 300 colonies
par plate should Be achieved

40 Hevision Changes

4.1 Change of nutnent broth

Copies jo: OaA QC PAL RED Sales Paga 1 of 4
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Croda Chemicals Ltd Crodaspec test method

Comdck Hall Snainh, Gocle

Morth Mombamide DY14 §A4 UK Mo Go3e-1
Tetrphama 0405 BG05S1

Tl S7BO0T Fax 008 BEO08

Date 3 Apdl 1993

5.0 Apparatus

5.1 Starle, singke vem, disposabls Pearl dishaes [14],

52 Cotton wool plugged sterie blow oul plpeties (1 mi).
53 Beaker (253 mlj,

54  incubator set et 30°C = 1°C

55 Auiockve (at 121°C and 15 psi).

56 Lamina flow cabinet.

57 Belance fio 2 decimal places)

58 Butana gas burner.

&9 Aluminium bod,

510 Conical fask {280 mij.

511 Mon absorbent cothon waol,

512 Mambrana flbsr holda: (Sedle plugoaed),

513 Membrane filers {045 micren pore, typs WCN starile).
E 14 Buchmer funmel

515 Vacuum pump.

6.16 Test tubes [3).

517 Microscope (40 ¥ magnification).

6.0 HReagenis
6.1 Oistilled water (fresh dally).
B2 Muinent agar,
63 Mutnent oroth (Cifco).
E.4 Isopropyi mynatata,
8.5 99% Ethanol (M3 Ta0P).
6.8 Hyzolin sahtion [2%).
7.0 Procedura
7.1 Disinlect the lamina low cabinel and all wark sreas with 2% Hyeolin sohution.
7.2 Preparaticn of agar plates.
T.21 Weigh nutrient agar {4.8 g + 0.01 g} into 8 250 ml conical flask.
722 Add distiled water (200 mi} to the flask.
723 Plug the llask wiin non absarben cotton wool and cover with aluminiurm fall.
724 Place tha Nask in the autociave at 121°C and 15 psi for 15 minutes.

7.25 Allow to cool lo approximately 80 - 70°C In the imina flow cabinet and ihen pour
approzimadedy 20 mi of the medium into 10 Petrl dishes.

Copies for  O& QC PAL RA&D Sales Fage 2 of 4 Revision 1
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Crodaspec test method

Mo GO3E-1
Date 3 April 1993

T.2.B Using the butane burner caretully flame the surface of each plate to remowve any air bubbles
formed:

727 Allow ihe pletes to st and then store them upside down at 30°C for 24 hours wntil they are
dry.

7.4 Preparation o the broth,
731 Prepam nutfant brath (250 mi) according o the mandacturers instructions.
732 Warm on a hat piaie to dissclve the broth and then pour into 8 250 ml beltie.
. 7.3.3 Plug the boflle with non absarbent cotien wool and cover with akarinium foil
T34 Place the botile in the autoctave at 121°C and 16 psi for 15 minutes,
725 Allow 1o codl to room temperature in the laming flow cabinet.
T4 Bample preparation

741 Eterlisa the filtration upit with the top plugged with non absofbent cotion weal wrapped in
cotion |n alkemindum fod

742 Dissolve the test samgpla (1 g = 100 mg) in a suitabie sterile solent (8 ml) in each of three
capped test ubes using & 1 mi stedie ppatts for bguids of & spatula flamed in 99% ethana|
for solids

7421 Usa distlled water for waler solubie samples and Bopropyl myrisiale for water
Insoible samplas.

742 Wihthe aid of tweezers (steriised by flaming in 98% elhanol) remaove a mombsmrme {rom is
wrapping and place it on the sterle meambrans filer holder,

. 7.4.4 Aftach tha Buchner tunnel to the holder,

7.4.5 Flame the rim of the test ubs, lurm on the vacuum and as quickly s possible remove he
plug from the funnel, pour in the sample and replacs ihe plug.

746 VWnen al the sample has filered {15 - BO seconds) flams the dm of the Letheen broth bottia
&nd pour in approcimately 20 mi to rinse the membrane, Replace tha funnel plug.

TAT Whan tha fitration is compiele turn off the vacuum pump and remave Ihe membrane using
starilo tweazers,

7471 The funnal may be used again if the funnel ia kept in & storie piace.

748 Place the membrane on the agar plals,

"

Copies fo: (A OC PAL R&D Sales Pags 3 of 4 Revision 1
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Croda Chemicals Ltd Crodaspec test method

Cocle
W Hurbaesies DAL A8 LK Ho 0381

Date 3 April 1883

T.4.5 Fepaat fne process for the remaining two lubes of sampla.
7410 Incubate the nutnent agar phites at 90°C
7411 Examine the plales using a miersscope after 48 and 72 hours and coun any eolonies ansing.

7.4.12 Repon tha everaga number of colanias cblained after 72 hours,

B0 Notes

g1 Afer use all patr dishes and filter papers should be steniised by BwocaEving before disposal

2.0 Health and safety
9.1 Heler 1o the heakh and safely data shee! of the lest sample.

83 Hycolin comains syrmhetic phenolic cerwatives. May cause ritition to eyes and shin. Expasurs limit
not assignea.

83 MNutreni broth is nof o hazardous materal Exposure limil nal essigned.

©4 99% Ethanol (IMS 74 OF) is intoxicating ff Inhaled of ingested, Imitating to eyas, |f ingested In
undiiutad form has a severs drying effect on mucous membranes of moudh and throat. Can be
damaging f splashed in eyes  Exposura Emit is 1900 mgfm?,

95 |scpropyl mynstaie may be harmiul # ingssted In quantity.  [rtating G0 eyes. Can be abaorbed
through the skin, Expoaurs imi not assigned,

10,0 Referances

. 101 Nona.

11,0 Approval

Compilad by Pasitian Signatura Dais
M A Harrsan Technical Clrectar ) T I yly 2y
Authorised by Posiian Sigratura Date
K Backhouss Assistant Chamist S 19,583
T J Bataman GC Manager A 12/5/9 8
Coples {00 QA OC PAL R&D Sales Paga 4 of 4 Revision 1
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d'oda Chemicals Lid Crodaspec test method

Horin ambarasin D14 BAA L (j}i{:}
Tlzphona (40T BACES ' No GoIs2
Beten £7801 Fax D405 BE020S

Date 2 June 1983

Yeasts and moulds

1.0 Definition

Tne yensts and moulds piate count ks the numbsr of yeasts and moulds present in tha e sample
undar the condithans of the detarmination.

2.0 Principla
A known mass of sample is dissahved in a sufiable sohvent, fitered through a membrane and cultuned
an potate dextross ager, An estimate of iotal count of yeasts and moulés is ootaned from a colany

. ecourt after & minimuem of three ceys.

3.0 Scope
The piats count method may be applied io give an overall picturs of the extent of contamination due
to viable yemsts and moukds For & viable court 1o be satistioally comect befween 5 and 300
calonies per plats shoubkd be achigved.

4.0 HAevision Changes

41 Chanrge of nulrient broth,

Conies to: QA OC PAL RED Saies Fage 1 of 4 Fevision 1
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John K King & Sons Limited

Ciwanch, Hid Enmen Gu_ul
mmmm-ﬂmm Ma Gooa.s

Date 2 June 1983

5.0

51
52
53
5.4
55
5.6
57T
58

510
. 511
512
813
514
515

518
BT

Coples to:  OA OC FAL RAD Sales Page 2 of 4 Flewision |
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Vacuum pamp.

Microscope (x 40 magndication),

Reagents

Distillad watar Wrosh Sally)
Paotaio broth {Dikeo;
Isopropyl miynistate

S8% Ethanc| (IMS T40P).
Hyecolin solution (2%,

721 Weigh \ne potato dextrose agar (7.8 g = 0.01 g) into & 250 m| conical flask.

7.22 Add dissliiad water (200 mil) to the flask

TZ42 Flug the task with non absorbent cottan wool and cover with aluminium foil.

724 Place the fiask in the astoclave at 121°C ana 1% pai for 15 mirules,

725 Alow o cosl o approximately 60 - 70°C |n the lamina fiow cabinet and then pour

Apparatus

Starile, single vent, disposable Patd dishes (10).
Cotton woal plugges senle blow eul pipates {1 mi}.
Baakat (250 mi).,

incubatar el at 30°C = 1'C.

Auteckave {al 129°C and 15 psi).

Lamina flow cabinst,

Balance (fo 2 decimal places),

Butane gas burner.

Aluminium 1ail

Conical flask (250 mi}.

Maon absarbent coban weal

Mambrans fes nolder (sterle plugged).

Membrana filters (0.45 micron pore, type WCN steie].
Buohner funmal

Test fubes (&),

Patalo daxirose agar

Prooedura
Disinfect the laména flow cabinel and all work arsas with 2% Hyzolin salution

Preparmiion of agar plaes.

appradimately 20 mi of the medium inta 10 Peirl dishes,

Echium Oil Food Application
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Croda Chemicals Ltd Crodaspec test method

ol
Herth Humbarside T4 340 UK
0% UBOEEY ] Goas-2

Date 2 June 1893

7.26 Using the butane bumer caretully flame the suriace of each piate io remove any air bubbles
formed.

T.ET  Allow the piates to set and then store tham upsido down Bt 30°C for 24 hours untll they are
dry

7.3 Preparation ol the orotn,
731 Prepare potato dextrose broth (250 mi) according io manutscturers inslnuctions
7.3.2 Warm on & hotplats to dissobve the brodh and then pour (o 8 250 mi bettie,
. 7.5.3 Plug the botila with non absarbant cothon weal Bnd cover with aluminium foil,
7.9.4 Place the baotthe in the autockawe at 121%C and 15 psi for 18 minutes,
745 Allow o cool to room temperatune in (5 lamans flow cabinel

7.4 Sample preparation

741 Gterilise the fiteation unit with 1op ugged with non abserbent earon wool wrapped in
akuminkm foil

7.4.2 Dissclve the test sample [1 § = 100 mg) In & suitable slasile solent {9 mi) ineach of fhrae
capped test jubes using a 1 mi stedie pipeite for Bguids or a spatula flamed in 88% athanal
far solids

T.42.1 Use dstilled watar for waler soluble samples and iscpropyl mynaiate for watar
mgaluble samples.

743 Win the ma of tweszers (sterllised by flaming in 98% ethanol) remove & membrans {rom is
wrapaing and place & on the starls marmbrans fitsr holder.

T4.4 Aftach the Buchner funnel 1o the holdar.

745 Flame the rim of the test fubse, fum on the vatuum and as quickly as possibée emove the
phug from ihe tunnel, pour in the sample and replace the plug,

7.4.6 Whan ali the sample has fitersa [15 - 60 secands) flame tha rim of fhe Lethesn broth bottle
and pour in appraximately 20 mito rinse the membrane, Replace the funael plg,

7.47 Wrsn the filtration is complete turn off the vecuum pump and remove the membrana using
steriia twsezers.

T.AT1  The funnel may be used again f 1 15 kept in 2 starie place,

748 Flace the mambrana on tha potalo dextross ager plate.

Coples ta: QA OO PAL RED Sales Page 3 of 4 Rewvision 1
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Croda Chemicals Ltd Crodaspec test method

Nmﬂnmmwmwm
Telephana G406 BEOEST N G0Es-2
Tk B7B0T Fux 408 BB0208
Date 2 June 18653

7.4.9 Rapeal the process for the remaining two lubaes of sample.
7.4.10 Incubsta the patato dextrose agar plades at 30°C.
7.4.11 Emamina the piates using a microscops after 43 and 72 hours and court any colonies arsing.

7.4.12 Repod the avesage number of colonms obtained after 72 hours.

8.0 Motes

Bt ARer use all petr dighes and Miter papors ehowld be sierilised by awoclave before disposal.

8.0 Health and Safaty

9.1 Faeferte the heattn and safsty data shest of the test sample,

8.2 Lelheen broth 5 not a harardous meterial. Exposurd limit nol assigned.

92 Potelo dexirose agar (s not & hazardogs material  Exposune Bmit not assigned.

G4 0% Ethanal IMS 740F) i intoxicating i inhaled or ingested. Imiating o eyes: [f ingested in
ungivted fenn has & severs drying effect on mwcous membrmnes of mouth and throat. Can ba
damagirg i eplashed In ayes.

8.5 lsopmpyl myrisate s irising 1o eyss. Fraquant o profonged contact wah skin may cause
darmatitis.

10.0 Relerances

. 187 None,

11.0 Approval
Compiled by | Posftian Sigratura Dats
M R Harison Technical Director s B P /b3
Authorised oy Posiion Eignaiusa Date
K Backhouse Assmiant Chemist ,ffﬂ‘_" yfe ey
T.J Bateman GG Manager ~ ;ﬁ‘jé Pt
Coplesto: QA QC PAL R&D Saes Fage 4 of 4 Revision 1
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Data 1B March 1933

John K King & Sons Limited

Gram negative bacteria

1.0 Definiton

Thae Gram negative bacteris plate count is tha number of Gram negative bactera prasent in ihe test
sampla under Ihie condiions of the determinadion,

2.0 Principle

A knewn mass of sampls is dissoived In a sultable scivert, fitered througha membrans and cutfuted
on MasGonkey's agar, An estimate of iotel count of asmbic bacti is obtaned from a colony count
attar a minimen of hiee days.

3.0 Scope

The plate count mathad may be appled to give an ovarml pieture of the sxtert of comamination dus
to viabia microcrganisms. For a viable count io be stalistically comect betwssn 5 and 300 colonies
per piate shewld ba achevad.

4.0 Revision Changes

4.1 The tempamiure of moubalien & changed 1o 30°C,

Cogies io: QA OC PAL RAD Sales Page 1 of 4 Plevvisian 1
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Horth Humberice D14 844 LK Ma Goae-s

Teephone (405 BGOTS)
Todss 57801 Frm 0405 HBO208
Date 38 March 1553

5.1
52
5.3
54
55
54
57
58
58
510
5n
.' 512
513
514
515
516
517

6.0

6.1
62

g4
EE
2.

7.0

7.2

Copeslo: GA OO PAL RED Sales Fage 2 of & Revisian 1

Apparatus

Sterfle, single vent, dispasanle Petri dishes (10).
Colten wool plugges steria Blow oun pipattes [1 ml).
Beaker {250 ml)

Incubstor 2erat 30°C = 1°C

Auteclave {at 127C and 15 pai}.

Lamina fiow cakbinet, »
Balance {to 2 decimal places).

Butane gas burner.

Alurmenicim fail

Corecal flask (350 mi)

Non absorbem caothan wocl.

Membrane fller hoider (sterle plugged).

Mambrane fiters (.45 micran pore, type WON starike).
Buichinesr furirel,

Vasuum pump.

Teai jubes (3.

Microscope (x 40 magnilcation)

Heagents

Distillad water {fresh daily)

MacConkey's agar (Difeo),

Lathean broth,

Isopropy mynstate.

2% Etranal IMS T40P).

Hyolin solution (2%).

Procadura

Disinfact the lamine llow cabinat and all work areas with 2% Hyoelin soution
Preparatan af ngar platss,

721 Weigh the MacConkey's agar (10,0 g = 0.01 ) Infe & 250 mi cenical fiask.
722 Add distilea waler (200 mi) to the fizsk,

7.23 Plug the flask wih non absorbent cotton wood and cover with alumiram foll.
7.2.4 Place the flzsk In the autoclave at 121°C and 15 psi for 15 minutes,

T25 Aliow o eool 1o approximately B0 - TO0°C In ihe lamina flow cabinet and them pour
approximately 20 mi of the medium info 10 Petr dishes.
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" Croda Chemicals Ltd Crodaspec test method

Cowick Hal Snsan Goows
HNorth Humbsormice D14 284 LK Mo Goaen

[Qate 18 March 1203

7.26 Using the butans bupmer carshylly fiams tha surface of each plate 10 remove eny air bubblas
formed,

727 Alow tho plates to set and then store tham upaids down at 30°C lor 24 hours urii they ans
dry

7.3 Preparation of the broth, )
7.3.1 Prapars MacConkey broth (280 mi} sceording to the manufacturers mstructons.

72 Warm on o hotplate lo dissolve the broth and then pour Into & 250 mi botte.
7.3.3 Plug the batlie with non abearbent eation wool znd cover with aluminium fail.
7.3.4 Placo the bottie in the sutociave a1 121°C and 15 psi for 15 minuies.

7.3.5 Adlow lo coal fo room temperature |n the lamina flow cabinet,

T4 Sample prepasailion

7.4.1 Steslise the fitration uni with the top phegged with non absoroent cotton wosl wrapged In
aluminism.

7.4.2 Dissolve the test sampie (1 g = 100 mg) directly into a sultable starlle solvent {9 mi) in each
af three capped test tubes using a 1 mi sterds pipathe for liquids or a spatula fiamed (n #8%
othana! for solids

74,21 Lise distWes water for water soluble samples and Sopropyl rmyisiate for water
inscluble sampies.

TA3  Win the aid of tweszers {siarised by flaming in 99% etnanal) remove a membrans from Bs
. wrappisig and paace # on the $ierla membeane filter holder.

7.4.4 Ahach the Buchnar funnal to the holder,

7.45 Flame the rim of the test tube, tum on the vecuum and as quickly as possible remove the
plug irom the funned, pour in the sampde and replace the plug.

7.4.8 When all the sample has fitered {15 - 60 seconds) tame the rim of ihe Latheen broth boitle
aned paus in aparoxkmansly 20 mito rinse the mambrane. Aeplace the funnel plg.

T.4.7 When the fitration ks complede tum off the vacuum pump and remove the Memorane using
storls twoenels.

7.4.7.1 The funnal may be used again i it s kept in & sterile place.

T4B Place the membrane on the MacConkey's agar plate.

Cooias 1o: QA OO PAL RED Sales Pane 3 of 4 Renvision 1
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Croda Chemicals Ltd Crodaspec test method
Cownce Hall Sraith Gooke
H”m“‘m“'“&ﬂﬁ“‘“ No G033
Teres 5TH0Y Fan D405 BRO205
z Cate 18 March 1993

749 Ropeatthe process for the remaining two fubes of sample,
7410 Incubate the MacConkey's agar piates at 30°C.
T7.4.11 Examina the plates using a micrascopa afier 48 and T2 howrs and count any colanias anisng,

7.4.12 Reapon the avearage rumber of colonles obtained atter 72 hours.

B.0 MNotes

8.1 AMer useall peln dishes and fiter papers should be sterised by aulociave before disposal

9.0 Health and Safety

9.1 Rafer to the neatth ang saiety dala sheet of fne fest sample.

§.2 Lethean broth b5 not & hazardous matanial. Exposure limit not assigned

8.3 MacConkey's agir &5 not 2 hasardous material, Exposuse limil nol assignea.

0.4 98% Etsanol i intaxicating i inhaled or ingested, Iritating to eyes. Il ingasted m undiluted form has
& severs drying effec) on mucous membmnes of mouth &nd throas. Can be damaging i spiashad
ineyes, Exposupe limit s 1800 mgim®.

9.5 Isopropyl myristale may be harmiul if ingested in guentity. |mitating 1o eyes. Can be absorbed
through the skin, Exposurs lim# net assigned,

10.0 Refersnces

. 10.1 Mome,

11.0 Approval
Compiled by Foston Signature Date
M R Harrisan Technical Director o Wt " i3tad
Autharisad by Positlon Signatura Date
| K Backhouse Asslstant Chemist e ik /93
T J Bateman 5 Manager }.ﬁiﬁ? itk
Copies fo;  ©A QC FAL AAD Salss Page 4 of 4 Ravisan |
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Appendix 14

Method for determining protein levels in oil samples
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14-SEF-22P0  14:13 FROM i TO SRS2E9]748 F,a1-g2
01 4PSEEI54
Fax o Al Phil Nichols S Ch——
Kings _ Cowick Hall Sraith
Rxmo O)1522 &9 F4Y Goole Bt Yorkihirs
DM 14 344 England
From Graeme Kenry Tl +44 (0)1 405 860551
Fane +44 [0} 1405 BH0A0%
Tom!pages | (meloding thiv) Il yoa ds nat recsive all tha Bages, pisats teuphane immedisy Dar=  14/58p/2000
RE. Tost Msthod
Dear Mr Michols

The foliowing = a dreft copy of the test method. Whan it Is on @ Croda tamplate and finished off |
will sand you ancther copy. | hope tig will do for now.

Thanks and regards

.K.

Graeme Ka

DETERMINATION OF THE CYTOCHROME C ALLERGEN CONTENTIN VEGETABLE OILS
10  Definftion

Thia cytochrome C allergen contan! expressas fhe maximum content (%) of cytochrome C
allergen presant in vepetable oils.

20  Princlele

Cytochromea C aflarmean is & protein. The total protein contant present in 8 sample is
detarminad by spectrophotomelry wsing Bradfords Reagent fo form a reagent - protein

. complex which absarbs visible light al 585nm (Blue), The fotal protein content is
equivalent to the maximum cytochrome C allergen content assuming all protsin present in
the sample & in the form of cytochrome C allergen.

3.0  Apparatus

31 Analytical balance, capable of weighing o four decimal places
32  Volumeatric fasks, 10 0mi

33  Gilson aulopipattes, 0= 1.00m1

34  Disposable tast tubes (20mi)

35 Hitachi model U-2000 spactrophoiometar

3B Disposabla cuveltes (Imi)

40 Reagenis

41 Distilled water, Analylical grade

42  Hezane, Analytical grade

43  Bradford Reagent (Sigma Diagnostics)
a4 Prolein standards (Sigma Diagrostics)
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Procedure
Preparalion of protain standard solutons

511 Toprepara protein siandard solufions of esncaniration 1.0, 3.0, 5.0, 7.0 and
10.Ougfm dilute securately 0.1, 0.3, 0.5, 0.7 and 1.0 mi of @ 10g/dL (equivalent to
100pg/mi) profesn standard solution in 10,0mi distfied water, respectively,

Preparation of sample sclutions

521 Accurately weigh 1.00g (+0.05) of sample oll inte & 10m volumatric flask and
dilute In hexane

Analysis of sampla and standard solubons

531 Accursiely dispense 5.00m of each standard solution and samgle solution Into a8
dispesable test tubo. To separate test tubes add 5.00m of distill=d water (refermed
to a5 standard solution blank} and 1.00m| hexana (referred lo 28 sample solution
Elank).

§.3.2 To each test tube accurataly dispense 5.00ml Bradford Reagent and shake avary
five minutes far a perind of thirty minutas.

£33  Aflar 30 minutas 2o the spectrophotameter with distillad watar, Determine the
ahsorbance at 585nm of mach protein standard end the absarbance for the
standard solution blank (distilled water), Use distiled water as the reference
solufion in doubla beam specirophotometers. Detarmine the blank comected
absorbancas by subtracting the ahsorbance measurad for the blank from the
ahserbance massured for each standand solulion

534 Delermine the absorbance at 595nm for the water layer of the sample solution
and the abactbance for the water layer of the sample salution blank (hexana}.
Detarming the blank comected absorbance by sublracting the absarbance
measured for the oiank from the absarbance for the sample solution,

Cajculation of Results

61 Plota calibration graph of protein conceriration (ug/mi] vs. blank comecied
shsorbance.

6.2 If the absorbance of the sample sciution is less than that for the 1pg/mi protein
standard sahution, the mammum concentration is kess than 0.001 % (10ppm)

B3 I¥ e absorbancs i greater than 1pg/mi use the calibration graph to datermine
the profein concentration squivalent Io the absorbance measured for the sample
solution

64  Calculats tha maximum eytochrome C altergen contant using the fofiowing
equatian

Maximum cytochiome = protein concaniration * {10l weight) * 0.0001
C alergen conten

TOTAL P.@2
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