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substantially ineffective against bacteria. In the Testing in water-based
culture media for zones     specific and preferred case of ethanol, for of
Inhibition                                     example, 95% ethanol can
show bacterial inhibition in zone of inhibition testing; but 50% The
present invention relates to methods of     ethanol does not produce such
an indication. 5 zone of inhibition laboratory testing, being more    70
The process of the invention, involves particularly concerned with the
problems          obtaining, in the illustrative example of ethanol, an
underlying the application of oil-based anti-     ethanol extraction of the
essential oil or similar microbial herbal extracts and the like, such as
extracts that can be rendered miscible with water essential oils and
similar derivatives, contained in  based culture media and the like and
that utilizes 10 oil or similar bases, non-miscible with water-  75
sufficiently dilute ethanol to avoid any substantial based culture media,
such as various agars and    effect of the same upon the culture. In this
the like, and thus incapable of showing their     manner, following
evaporation of the ethanol actual anti-microbial effects in conventional
zone  suspension, the water-miscible essential oil of inhibition and
related culture testing.        extraction or the like, can interact with
the 15   While the anti-microbial properties of oil-based  80 incubated
culture medium to show regions or extracts, such as essential oils and the
like, can  zones of anti-microbial inhibition. be demonstrated by the
results of in vivo testing,   The invention is illustrated by the following
it is sometimes desirable to obtain a laboratory  examples. indication of
efficacy, as for rapidly determining 20 the efficacy of a newly
manufactured batch; and it is further desirable to do so with well-known
zone of inhibition type techniques employing incubated agar plate or
similar cultures and      EXAMPLE 1 sensitivity discs, as described, for
example, in  85    A preferred example for use with mineral oil- 25 United
States Patent No.3,992,523. As before       based essential extracts,
including chamazulene, stated, this has not heretofore been reliably     is
as follows. To an aliquot of 95% ethanol Ica possible in view of the
non-miscible character of  2.5 ml), add twice the volume of oil extract (ca
the water-based cultures and the oil-based active  5.0 ml) in a stoppered
container and shake for a materials.                                    go
few minutes. Allow the oil/ethanol layers to 30   An object of the present
invention,              separate by, for example, standing overnight. A
accordingly, is to provide a method of zone of    small amount of oil will
be retained as an inhibition culture testing that obviates such
emulsion with the ethanol even after prolonged problems and enables the
testing of oil-based     standing. The odour of essential oils will be
noted anti-microbial materials with water-based     95  in the ethanol
layer. 35 cultures.                                            A specific
volume of the ethanol is drawn off A further object is to provide a novel
zone of  and diluted with an equal volume of water. The inhibition testing
process of more general utility  ethanol has now been diluted to slightly
less than as well.                                          50%
concentration, before described, while the In accordance with the present
invention, there 100  potential essential oil concentration has remained 40
is provided a method of zone of inhibition testing  constarit. A white
emulsion forms when water is of an oil-based anti-microbial material with a
non-  added to the ethanol, presumably from the miscible water-based
culture medium comprising:   mineral oil carry-over into ethanol. mixing
said oil-based anti-microbial material with  A control of straight mineral
oil/ethanol an alcohol that, in relatively dilute concentration,  105
extraction may be run in parallel, being treated in 45 does not demonstrate
substantial anit-microbial   the same manner as the extracts being tested. 



activity, to form an emulsion containing an         By drawing off 20
microliters of the 50% extraction of the said material; diluting the
alcohol  ethanol extractions (active ingredients and emulsion with water
sufficient to bring the alcohol  control), the same is applied to saturate
a to said relatively dilute concentration of non-anti- 110  sensitivity
disc which has been placed on a 50 microbial activity: saturating a
sensitivity disc with  previously inoculated agar plate, as is well-known a
sample of the diluted emulsion after contacting  and discussed, for
example, in said U.S. Patent the disc with the water-based culture medium;
No. 3992523. Suitable agars include water- evaporating the alcohol
saturated into the disc;  based Trypticase Soy, maltose extract and
inverting and incubating the culture medium  115  Czapek solution agars.
The ethanol suspension is 55 carrying the disc; and observing zones of
inhibition  then allowed to evaporate. The plate is now produced as a
result of miscible reaction with the  inverted and the culture incubated at
a specified water-based culture medium of the alcohol-        temperature
generally for 24 and 48 hours, extracted, originally non-miscible,
oil-based anti-  noting zones of inhibition at each time. microbial
materials.                         120    In this manner, mineral-oil-based
essential oil 60    Underlying the invention is the finding that
extracts including chamazulene have been there are certain alcohols useable
for extraction  successfuly zone-measured for antimicrobial functions, such
as ethanol and methanol, that in  efficacy in gram positive Staphylococcus
albus large percentage concentration can affect bacteria  cultures in
Trypticase Soy agar, to which the and the like, but that, in more diluted
form, are    125  addition of non-ethanol-extracted samples    2
GB 2 057 683 B         2 produced no zone of inhibition effects as a result
25  CLAIMS of the lack of miscibility previously discussed.       1. A
method of zone of inhibition testing of oil- based anti-microbial material
with a non-miscible EXAMPLE 2
water-based culture medium, comprising: mixing said oil-based
anti-microbial material with an The above process of Example 1 was also
30  alcohol that, in relatively dilute concentration, 5  successfully
employed to. produce zone. of           does not demonstrate substantial
anti-microbial inhibition effects against a gram negative culture
activity, to form an emulsion containing an of Escherichia coli, also in
the agar medium of     extraction of the material; diluting the alcohol
Example 1.                                          emulsion with water
sufficient to bring the alcohol 35 to said relatively dilute concentration
of non-anti- EXAMPLE 3                                           microbial
activity; saturating a sensitivity disc with 10    The process of the
preceding examples was         a sample of the diluted emulsion after
contacting also repeated for active oil extracts including     the disc
with the water-based culture medium; thujone, indicating antimicrobial
properties        evaporating the alcohol saturated into the disc; against
agar cultures of Staphylococcus albus   40  inverting and incubating the
culture medium and Escherichia coli.                               carrying
the disc; and observing zones of inhibition produced as a result of
miscible reaction with the water-based culture medium of the alcohol- 15
EXAMPLE 4                                           extracted originally
non-miscible oil-based anti- The process delineated in Example 1 can be
45  microbial material. employed with a somewhat less than 50%
2. A method as claimed in claim 1, in which extraction solution of
methanol, instead of         said oil-based anti-microbial material
comprises ethanol.                                            an essential
oil extract. 



20 .  Clearly other alcohol extraction solutions           3. A method as
claimed in claim 1, in which having properties similar to ethanol may be
used;   50  said alcohol is ethanol and said relatively dilute as may other
water-based or water containing        concentration is less than about
50%. culture media containing other cultures than the      4. A method as
claimed in claim 3, employing exemplary illustrations above discussed.
the relative proportions of Example 1. Printed for Her Majesty's Stationery
Office by the Courier Press, Leamington Spa. 1983.  Published by the Patent
Office. 25 Southampton Buildings, London, WC2A lAY, from which copies may
be obtained.    2
GB 2 057 683 B         2 produced no zone of inhibition effects as a result
25  CLAIMS                                     ( of the lack of miscibility
previously discussed.        1. A method of zone of inhibition testing of
oil- based anti-microbial material with a non-miscible EXAMPLE 2
water-based culture medium, comprising: mixing said oil-based
anti-microbial material with an The above process of Example 1 was also
30  alcohol that, in relatively dilute concentration, 5  successfully
employed to produce zone of              does not demonstrate substantial
anti-microbial inhibition effects against a gram negative culture
activity, to form an emulsion containing an of Escherichia coli, also in
the agar medium of       extraction of the material; diluting the alcohol
Example 1.                                           emulsion with water
sufficient to bring the alcohol 35  to said relatively dilute concentration
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