
1                  0 067 171                       2 Description
with degradation, either by visually observing it or by using photoelectric
devices to make the Technical field
observation. These methods are undesirable This invention relates to a
method and test strip  because they generally require the removal and for
use in estimating the free acid content in oils    5   handling of small
volumes of hot oil. Additionally, such as cooking oil.
the photoelectric examination requires relatively expensive equipment which
must be maintained Background art                                     and
is subject to failure. Another method involves Great quantities of cooking
oil and fats are     titrating small samples of the oil with a standard
utilized daily by cooks and food processors to    10   basic solution. The
titration method is undesir- prepare food. Typical cooking methods involve
able because it also requires removing samples of immersing the food to be
cooked, e.g., in a wire  typically hot oil and also requires the
preparation basket, into a heated vat of cooking oil and       of standard
titration solutions and the main- permitting the food to remain therein
until       tenance of certain laboratory equipment for use cooked. Cooking
under such circumstances gives    15  therewith, typically not found in
most restaurants the food its own distinctive cooked flavor.        and
some food processing facilities. Some test Unfortunately, as cooking oils
and fats are      methods have been devised utilizing test papers, used,
there is a progressive build up of undesir-  but they have generally been
unacceptable able constituents such as free fatty acids. Cooking  because
they have not been sufficiently accurate, oils and fats used for frying
foods are generally    20   are difficult to use, or give misleading
results. composed of glycerides with minor amounts of        Illustrative
of the prior art dealing with testing free fatty acids. The formation of
additional free  oils, fats and the like for degradation, fatty acid fatty
acids has generally been attributed to the   content, or similar purposes
are the following chemical break down of the glycerides to form      U.S.
Patents: Bergstrom et al (2,770,530), Seeman fatty acids, mainly caused by
hydrolysis and    25   et al (3,030,190), Apter (3,615,226) and Elliott et
al oxidation, producing short chain compounds         (2,953,439) disclose
various "wet" methods of such as aldehydes, ketones and acids. If degrada-
testing oils which require the removal of small tion proceeds to any
significant extent, the       amounts of oil from the main batch. Eiseman
degradation products impart an unacceptable        (3,238,020) discloses an
oil test strip containing an flavor to the cooked foods.
30  indicator  and  an  aliphatic  polyhydroxy As the concentration of free
fatty acid builds,  compound. Davis (3,420,635) discloses a fruit the
cooking oil progressively assumes undesir-     ripeness telltale formed of
a sheet of plastic able characteristics such as fuming, darkening,
having thereon a color-changing composition smoking, forming gums and
residues and impart-     including an acid-base indicator and a solid ing
distinctive interfering flavors to the food being    35   absorbent for
[err] such as calcium hydroxide to cooked.
detect when the fruit is ripended and a small Some cooks and food
processors merely add         amount of hygroscopic material such as
calcium new cooking oil or fat to the degraded material to  hydroxide to
detect when the fruit is ripened and extend the useful life of the cooking
oil. While this  a small amount of hygroscopic material such as is
temporarily effective, the problem  will be    40   calcium  chloride to
insure the presence of repeated as additional degradation takes place.
moisture. Pickup et al (3,580,704) disclose testing Other cooks merely
discard the entire batch of     free fatty acid content in oil with paper
treated cooking oil or fat and replace it with a fresh supply  with an
acid-indicator and a non-aqueous, non- thereby prolonging the time before
additional      volatile liquid solvent in which the oil and corrective
action must be taken. Many cooks and    45  indicator are soluble.
Matsushita (4,098,575) dis- some food processors discard their cooking oil
closes a test paper impregnated with potassium after a scheduled use time
to preserve the inte-   iodide to determine the peroxide value of oils in
grity of the flavor of their cooked food notwith-  fats. standing the fact
that degradation may not have occurred to an extent to even remotely
interfere    so   Summary of the invention with the food. The latter method
causes consider-    The present invention provides an article and a able
waste and the unnecessary expenditure of      method  for  quantitatively
estimating  the considerable man hours, if the cooking oil or fat is
concentration of free fatty acid in oils such as discarded prematurely.
cooking oils or motor oil. The article is preferably Various methods have
been  devised  to   55  in the form  of a strip which can easily be
quantitatively or qualitatively determine the      submersed in the cooking
oil and removed with a degree of degradation and/or fatty acid content,
predetermined volume of oil imbibed thereon and but these generally have
one or more problems      therefore does not require removal of test
associated therewith. One method  involves         samples of the oil,
thereby avoiding liquid handl- monitoring the taste of the food and, when
the    60  ing steps. The article of the invention provides a food begins
to assume an off taste, utilize that as  rapid, convenient means of
determining the a point at which the oil is replaced or rejuvenated.
degree of fatty acid content in cooking oil, provid- Since this method
causes the flavor of the food to  ing results in less than an hour. vary,
it is undesirable. Other methods include       The article of the present
invention comprises a monitoring the color of the oil, since it darkens
65   substantially nonreactive, neutral and nonbuffer- 2 



3                   0 067 171                        4 ing, porous
absorbent support material having at     pH range on the order of 6-10, a
predetermined least one portion thereof which contains a           amount
of base compound reactive with free fatty composition comprising an
effective amount of        acid being present in an amount equivalent to
its acid-base indicator capable of changing color in a   known
concentration of free fatty acid present in pH range on the order of 6-10,
a predetermined  5    the oil absorbed into the support material, and
amount of base compound reactive with free fatty     about 30-99.5%  by
weight (based upon the acid and being present in an amount equivalent to
weight of the non-volatile constituents) of a a known concentration of free
fatty acid, and        substantially  colorless, substantially  neutral,
about 30-99.5 parts by weight* of a substantially    humectant organic
solvent which is substantially colorless,  substantially  neutral,
humectant    10   non-volatile under ambient conditions. organic solvent
which is substantially non-volatile    The article of Figs. 1-2 will be
capable of under ambient conditions.                            changing
color after a particular fatty acid content A preferred article of the
invention includes      has been achieved in the organic liquid being
spacially separated test areas, each of which        tested and present in
the support material. The contain  the composition, but with  varying    15
amount of fatty acid at which the color change amounts of base compound in
each to provide          takes place is determined by the amount of base
the capability of identifying a range of concentra-  compound in the
article. The amount of base tions of free fatty acid in the organic liquid.
The  should be adjusted to correlate to the desired method of the invention
comprises contacting an      concentration of free fatty acid. That is, if
the organic liquid to be tested with a test article   20   amount of base
is selected to provide a color described above and observing any color
change       change at 1% fatty acid, a color change will take in the
article after the passage of sufficient time.  place at 1% and higher
concentrations of free fatty acid. Drawing
The preferred article according to the present The invention may be further
understood by    25   invention has the capability of revealing a range
reference to the drawing, wherein                    of free fatty acid
content, for example, in incre- Fig. 1 is a top plan of an embodiment of
the       ments of 1% from 0 to 10%. Such articles are article of the
invention;                            shown in Figs. 3-6. Referring to
Figs. 3-5, there Fig. 2 is a side view of the article of Fig. 1;    is
shown an article in the form of strip 30 having Fig. 3 is a top plan view
of another embodiment    30   test areas 31, 32, 33, 34, 35, 36 and 37,
each of the article of the invention having the capability  containing
the   impregnant   composition of determining the fatty acid content over a
range   described above, except having varying amounts of concentrations:
of base compound to reflect a varying range of Fig. 4 is a side view of the
article of Fig. 3;    free fatty acid content. The test areas are Fig. 5 is
a top plan view  of yet another    35   separated by a barrier stripe 38
which prevents embodiment of the article of the invention having
migration of liquids from one area to the other to a similar capability as
the article of Figs. 3-4; and  prevent interference between areas. Figs.
5-6 Fig. 6 is a side view of the article of Fig. 5.    show yet another
embodiment of the article of the invention in the form of strip 50 bearing
test area Description of the preferred embodiments       40   segments
51-57, each  containing  varying Referring now to Figs. 1-2, there is shown
an      amounts of base material to reflect a range of article in the form
of a strip 10 for estimating the  fatty acid content. The area segments are
bits of free fatty acid content in organic liquids such as   base  material
which  are  impregnated  as cooking oil. Strip 10 is formed of a
substantially   described above and adhered to a carrier strip 58.
nonreactive, neutral and non-buffering support   45   Other modifications
of the article according to the material which may be a woven or a nonwoven
present invention may be made without depart- material. The preferred
porous support material is   ing from the scope of the claims. formed of
porous paper such as filter paper (e.g.,     The support material may be
formed of any Whatman's #1 filter paper). Other useful support
substantially  unreactive,  i.e.,  pH   neutral, materials include nonwoven
glass filter material,   50   non-buffering,  and  chemically  non-reactive
open-celled foam  and woven fabrics such as          porous, absorbent
woven, nonwoven, or the like woven cotton cloth. The support material
absorbs     material which has the capability of holding and a controlled
amount of oil in a given reasonable     retaining a sufficient amount of
the active period of time, typically less than 1 minute,        ingredients
which will be contained therein. The preferably less than 5 seconds. While
the support   55   support material is preferably, oil-absorbing and
material is preferably is in the form of an elongate  light colored or
colorless. Suitable support strip, it may also have other forms, e.g., a
tube,   materials may be formed of porous paper such as disc, rod or the
like.                               filter paper, preferably Whatman's #1
filter paper, The support material is impregnated with a         nonwoven
glass filters, open-celled foams, webs composition comprising an effective
amount of    60   of polymeric microfibers, and woven cotton cloth.
acid-base indicator capable of changing color in a     The impregnated
solution which is contained in the support material is formed of humectant
*based upon the weight of the non-volatile           solvent, indicator and
base compound. The 



constituents of the solvent, indicator and the      humectant solvent is a
substantially non-volatile, base compound.
65   substantially  colorless, substantially  neutral 3    5
0 067 171                       6 liquid that is soluble in water and
capable of     impregnating the areas defined betwe solubilizing the
indicator and preferably the base  stripes with impregnant compositions
having compound. Suitable humectant solvents include      varying amounts
of base compound. The barrier mono and dihydroxy aliphatic polyethylene
stripes should be applied in a sufficient width to glycol compounds such as
those available under    5    prevent migration between areas. Typical
barrier the trade designation "Carbowax" 200, "Carbo-      widths are on
the order of 1 to 10 mm. Segments wax" 400 and "Carbowax" 600,
dipolypropylene       of support material each having or subsequently
glycol methyl ether, and diethylene glycol ethyl   being provided with
varying amounts of base ether and surfactants such as alkylphenoxy poly-
compound in the impregnant composition may ethoxy ethanols e.g., available
under the trade    10   be adhered to a barrier substrate by suitable
designation  "Triton" X-100. The humectant         adhesive or by heat
lamination to provide the solvent comprises about 30-99.5% of the non-
article depicted in Figs. 5-6. If the segments are. volatile content of the
impregnant composition.    to be heat laminated, it is preferred to
impregnate The base compound may be any organic or          the segments
after lamination to avoid any heat inorganic  base  compound  with
sufficient   15  induced  alteration  in  their  components. reactivity to
react with the fatty acids or inorganic  Additionally, an article according
to the invention acids. Some examples of useful base compounds      may be
prepared by mixing the impregnant include sodium carbonate, sodium
bicarbonate,      materials with paper or web-forming fibers and potassium
carbonate, potassium  bicarbonate,      casting the web or paper from this
mixture by tetramethyl guanidine, guanidine carbonate and    20
conventional techniques. Other ways of produc- amino silane (available
under the trade designa-   ing the article of the invention will become
tion "A-1100" silane from the Union Carbide        apparent to those
skilled in the art, once apprised Company). The amount of base compound may
of the present disclosure. vary from 0.4% to 75% based upon the non-
volatile constituents of the impregnant composi-   25   Examples tion. The
amount of base compound is controlled,     The invention is further
illustrated by the depending upon the amount of oil imbibed upon
following examples, wherein all parts are by the support, to provide in the
article an amount   weight, unless otherwise specified. which permits
quantification of the amount of acid being measured.
30   Example 1 The acid-base indicator may be any organic         An 11 cm
diameter disc of Whatman's #1 filter acid-base indicator dye or combination
thereof     paper was treated by spraying with a solution which is capable
of providing a color change,      consisting of preferably a very distinct
color change, in the pH range of 6-10. Suitable indicators include m-    35
Ingredient                        Parts cresol purple, neutral red, thymol
blue, phenol red and cresol red.                                m-cresol
purple indicator             0.04 For strips which are capable of revealing
a range of acid concentrations of the type shown in  ethylene glycol
humectant             30.0 Figs. 3-4, a continuous stripe of barrier
material   40  non-volatile solvent is utilized to define test areas to
prevent migration  available under the trade of the ingredients from one
test area to another.    designation "Carbowax" 200 The barrier material is
any suitable material for providing this function. Examples of suitable
sodium bicarbonate base               0.78 barrier materials include
polysiloxanes, poly-   45  compound acrylates and methacrylates, exposy
resins and the like. Additionally, the barrier may be provided  water
volatile solvent              69.18 by the construction shown in Figs. 5-6
by          The paper was coated to provide a wet coating employing a
barrier type backing film 58 upon      weight of 15 mg per [err] and
thereafter dried at which the test area segments are adhered. Such    50
room temperature to a constant weight of 3 mg backing materials may be
formed of thermo-        per [err]. A strip of the treated paper was dipped
plastic sheet material such as polyethylene, poly-  into oil containing
known quantities of free fatty propylene or the like. acid. The strip
changed from blue to yellow The simplest form of the article of the
invention may be prepared by mixing the humectant   55   approximately one
hour after being dipped in oil containing free fatty acid to provide a
concentra- solvent, base compound, indicator and additional    tion using
an acid numberin excess of 5. No color volatile solvent such as water or
organic solvent,  change was noted in the oil containing acid to 



if required, to provide a solution, and impregnat-  provide an acid number
less than 5. ing the support material with the solution to provide the
desired composition within the base    60   Example 2 material and
permitting the support material to      An article according to the present
invention dry.                                               was prepared
by laminating a 2 cm square piece Articles of the type depicted in Figs.
3-4 may    of Whatman's #1 filter paper over the 2 cm be prepared by
applying parallel separate stripes   square end portion of the polyethylene
side of a 2 of barrier material to the base material and    65   cmx10 cm
strip of laminate film consisting of a 4    7                   0 067 171
8 layer of polyethylene adhered to a layer of          Example 3 polyester
and available under the trade designa-      An article of the type depicted
in Figs. 5 and 6 tion "Scotchpack" head sealable polyester film.
according  to  the present invention  having Lamination of the paper to the
film was accom-      multiple  test areas corresponding  to  acid plished
with a "Robot" heat sealer (Model RTP-F    5    numbers of 1, 3, 5 and 7
was produced by available from Pack-Rite Machines) by heating the
laminating four 0.5 cm  by 1 cm  pieces of juxtaposed paper film assembly
therein between       Whatman's #1 filter paper on the polyethylene jaws
heated at [err], holding the assembly           side of a 1 cmx10 cm  strip
of the poly- therein for 8 seconds at a jaw pressure of 0.24 kg
ethylene:polyester laminate film  described in per [err], to cause the
paper to adhere to the    10    Example 2 with the four strips of paper
being polyethylene surface. The paper was then treated     separated by 0.5
cm and being parallel on their 1 with the solution described in Example 1
to          cm sides with their 0.5 cm sides aligned along the provide a
wet coating weight of 15 mg per cm2        10 cm sides of the laminate. The
assembly was and dried at room temperature to a constant          laminated
in the heat sealer described in Example weight to provide a dry coating
weight of 3 mg  15   2 at [err] for 10 seconds at a pressure of 0.24 kg per
cm2. The resultant strip performed sub-          per cm2. The four segments
of filter paper were stantially the same as the strip described in
treated respectively with the following solutions Example 1. Ingredient
. Parts     Parts    Parts     Parts Acid No.
1         3         5         7 m-cresol purple indicator
0.04     0.04      0.04      0.04 ethylene glycol humectant solvent
30.0     30.0      30.0      30.0 available under the trade designation
"Carbowax" 200 sodium bicarbonate base compound          0.275    0.5
0.78      1.07 water (volatile solvent)                 69.69     69.46
69.18     68.88 Each of the coating weights was approximately      paper.
Each zone was treated, respectively, with 15 mg per cm2 wet, drying to a
constant 3 mg per    the four impregnant compositions described in [err]
weight at room temperature. The resultant   35   the previous example to
provide test areas having dried strip was dipped into a test oil sample
respectively the capability of detecting acid containing fatty acid
concentration of less than     numbers 1, 3, 5 and 7. The test strip
performed acid number one. No color change in the strip was
substantially the same as described in Example 3. observed, i.e., all of
the zones remained blue. A second strip was dipped into oil containing
fatty   40   Claims acid to provide an acid number greater than 1 but less
than 3. A color change from blue to yellow in    1. An article for
quantitatively determining the the test area treated to correspond to an
acid      concentration of free fatty acid in an oil, said number of 1 was
observed, but no color change in    article comprising a non-reactive,
neutral, porous the remaining treated test areas indicating acid  45 and
absorbent, support material having at least numbers of 3 or more were
noted. The remaining       one portion thereof which is impregnated with a
test areas were found to perform in a similar        composition
characterized by comprising manner when the free fatty acid concentration
(a) an effective amount of acid-base indicator was increased.
capable of changing color in a pH range on the so   order of 6-10; Example
4                                             (b) a predetermined amount of
base compound A preferred article depicted in Figs. 3-4 of the  reactive
with fatty acid absorbed in said support drawing according to the present
invention          and being present in an amount equivalent to a having
the capability of detecting the range of     known concentration of free
fatty acid; and fatty acid concentrations corresponding to acids    55  (c)
about 30-99.5 parts by weight based upon number 1, 3,5 and 7 was prepared.
A 1 cmx 10 cm     the total weight of the non-volatile constituents of
strip of Whatman's #1 filter paper was provided     (a), (b) and (c) of a
colorless, neutral, humectant with barrier stripes consisting of a two part
organic solvent which is non-volatile under silicone resin available from
the Dow Corning       ambient conditions. Company as "Dielectric Gel" and
applied by    60      2. The article of claim 1 wherein said humectant 



utilizing a 1 cc hypodermic syringe fitted with a 25  solvent is
characterized by being selected from gauge needle to provide parallel
stripes on the     the group consisting of hydroxy aliphatic poly- strip of
filter paper parallel to the 1 cm ends 2 mm  ethylene glycol compounds and
alkylphenoxy wide and separated by approximately 4 mm to         polyethoxy
ethanols. provide four 4 mm x 10 mm zones of untreated   65       3. The
article of claim 1 wherein said base 5    7                  0 067 171
8 layer of polyethylene adhered to a layer of        Example 3 polyester
and available under the trade designa-    An article of the type depicted
in Figs. 5 and 6 tion "Scotchpack" head sealable polyester film.
according to the present invention  having -Lamination of the paper to the
film was accom-    multiple test areas corresponding  to  acid plished with
a "Robot" heat sealer (Model RTP-F  5   numbers of 1, 3, 5 and 7 was
produced by available from Pack-Rite Machines) by heating the  laminating
four 0.5 cm  by 1 cm  pieces of juxtaposed paper film assembly therein
between     Whatman's #1 filter paper on the polyethylene jaws heated at
150C, holding the assembly    -    side of a 1 cmx10 cm  strip of the poly-
therein for 8 seconds at a jaw pressure of 0.24 kg  ethylene:polyester
laminate film  described in per cm2, to cause the paper to adhere to the
10   Example 2 with the four strips of paper being polyethylene surface.
The paper was then treated  separated by 0.5 cm and being parallel on their
1 with the solution described in Example 1 to        cm sides with their
0.5 cm sides aligned along the provide a wet coating weight of 15 mg per
cm2      10 cm sides of the laminate. The assembly was and dried at room
temperature to a constant        laminated in the heat sealer described in
Example weight to provide a dry coating weight of 3 mg    15    2 at [err]
for 10 seconds at a pressure of 0.24 kg per [err]. The resultant strip
performed sub-       per [err]. The four segments of filter paper were
stantially the same as the strip described in     treated respectively with
the following solutions Example 1. Ingredient                         Parts
Parts    Parts    Parts Acid No.                                  1
3        5         7 m-cresol purple indicator               0.04     0.04
0.04     0.04 ethylene glycol humectant solvent      30.0     30.0
30.0     30.0 available under the trade designation "Carbowax" 200 sodium
bicarbonate base compound        0.275    0.5       0.78      1.07 water
(volatile solvent)               69.69    69.46     69.18    68.88 Each of
the coating weights was approximately    paper. Each zone was treated,
respectively, with 15 mg per [err] wet, drying to a constant 3 mg per  the
four impregnant compositions described in cm2 weight at room temperature.
The resultant   35  the previous example to provide test areas having dried
strip was dipped into a test oil sample     respectively the capability of
detecting acid containing fatty acid concentration of less than  numbers 1,
3, 5 and 7. The test strip performed acid number one. No color change in
the strip was  substantially the same as described in Example 3. observed,
i.e., all of the zones remained blue. A    - second strip was dipped into
oil containing fatty   40   Claims acid to provide an acid number greater
than 1 but less than 3. A color change from blue to yellow in  1. An
article for quantitatively determining the the test area treated to
correspond to an acid     concentration of free fatty acid in an oil, said
number of 1 was observed, but no color change in  article comprising a
non-reactive, neutral, porous the remaining treated test areas indicating
acid 45  and absorbent, support material having at least numbers of 3 or
more were noted. The remaining    one portion thereof which is impregnated
with a test areas were found to perform in a similar      composition
characterized by comprising manner when the free fatty acid concentration
(a) an effective amount of acid-base indicator was increased.
capable of changing color in a pH range on the 50   order of 6-10; Example
4                                           (b) a predetermined amount of
base compound A preferred article depicted in Figs. 3-4 of the  reactive
with fatty acid absorbed in said support drawing according to the present
invention        and being present in an amount equivalent to a having the
capability of detecting the range of   known concentration of free fatty
acid; and fatty acid concentrations corresponding to acids   55    (c)
about 30-99.5 parts by weight based upon number 1, 3,5 and 7 was prepared.
A 1 cm x 10 cm  the total weight of the non-volatile constituents of strip
of Whatman's #1 filter paper was provided   (a), (b) and (c) of a
colorless, neutral, humectant with barrier stripes consisting of a two part
organic solvent which is non-volatile under silicone resin available from
the Dow Corning     ambient conditions. Company as "Dielectric Gel" and
applied by    60    2. The article of claim 1 wherein said humectant
utilizing a 1 cc hypodermic syringe fitted with a 25  solvent is
characterized by being selected from gauge needle to provide parallel
stripes on  the  the group consisting of hydroxy aliphatic poly- strip of
filter paper parallel to the 1 cm ends 2 mm  ethylene glycol compounds and
alkylphenoxy 



wide and separated by approximately 4 mm to   -   polyethoxy ethanols.
provide four 4 mm x 10 mm zones of untreated    65    3. The article of
claim 1 wherein said base 5    9                    0 067 171
10 compound is characterized by being selected       befahigt und in einer
Menge vorhanden ist, die from the group consisting of sodium carbonate,
einer bekannten Konzentation von freien Fett- sodium   bicarbonate,
potassium   carbonate,       sauren aquivalent ist; und potassium
bicarbonate, tetramethyl guanidine,        (c) ein  Feuchthaltemittel  in
Form  eines guanidine carbonate and amino silane.          5    neutralen
organischen Losungsmittels, das unter 4. The article of claim 1 wherein
said indicator is  Umgebungsbedingungen nichtfluchtig und das in
characterized by being selected from the group      einer Menge von 30 bis
99,5 Gewichtsteilen des consisting of m-cresol purple, neutral red, thymol
Gesamtgewichtes der nichtfluchtigen Bestand- blue, phenol red and cresol
red.                    teile von (a), (b) und (c) vorhanden ist. 5. The
article of claim 1 wherein said support   10  2. Gegenstand nach Anspruch
1, dadurch ge- material is characterized by having a plurality of
kennzeichnet, daB das Feuchthaltemittel in Form test areas, each containing
said composition but    des Losungsmittels aus der Gruppe ausgewahIt with
varying predetermined amounts of said base     ist, die aus den
hydroxyaliphatischen  Poly- compound in each said test areas to provide
ethylenglykolverbindungen  und  den  Alkyl- amounts equivalent to a range
of known con-    15   phenoxypolyethoxyethanolen besteht. centrations of
free acids.                            3. Gegenstand nach Anspruch 1,
dadurch ge- 6. The article of claim 5 wherein said test areas
kennzeichnet, daB die basische Verbindung aus are characterized by being
separated by barrier     der Gruppe ausgewahit ist, die aus Natrium-
stripes which prevent the migration of ingredients  carbonat,
Natriumbicarbonat, Kaliumcarbonat, from one test area to an adjacent test
area.   20    Kaliumbicarbonat, Tetramethylguanidin, Guani- 7. The article
of claim 5 wherein said test areas  dincarbonat und Aminosilan besteht. are
characterized by being spacially separated        4. Gegenstand nach
Anspruch 1, dadurch ge- and adhered to a carrier strip formed of a barrier
kennzeichnet, daB der Indikator aus der Gruppe material which prevents
migration of ingredients    ausgewdhlt ist, die aus m-Kresolpurpur,
Neutral- from one of said test areas to another.        25   rot,
Thymolblau, Phenolrot und Kresolrot besteht. 8. A method of quantitatively
determining the        5. Gegenstand nach Anspruch 1, dadurch ge-
concentration  of free fatty acid  in an  oil        kennzeichnet, daB das
Trigermaterial mehrere comprising
Prufbereiche  besitzt, die alle die genannte (a) contacting the oil to be
tested with a test    Zusammensetzung haben, aber die basische Ver- article
comprising a non-reactive neutral, porous,   30   bindung  in
unterschiedlichen  vorbestimmten absorbent and non-buffering support
material        Mengen enthalten, die benannten Konzentra- containing an
active composition; and.              tionen von freien Sauren in einem
Bereich von (b) observing any color change in said article
Konzentration aquivalent sind. characterized  by  said  active  composition
6. Gegenstand nach Anspruch 5, dadurch ge- comprising
35   kennzeichnet, dai   die Prufbereiche voneinander 3 urch Sperrstreifen
getrennt sind, die ein5 (1) an effective amount of acid-base indicator
Wanderung von Bestandteilen aus einem PrOf- capable of changing color in a
pH range on       bereich in einen benachbarten Prufbereich ver- the order
of 6-10;                               hindern. (2) a predetermined amount
of base compound    40     7. Gegenstand nach Anspruch 5, dadurch ge-
reactive with free fatty acid and being present  kennzeichnet, daB die
Prufbereiche raumlich von- in  an  amount equivalent to  a known
einander getrennt und haftfest mit einem Trager- concentration of free
fatty acid absorbed in     streifen verbunden sind, der aus einem Sperr-
said support material; and                       material besteht, das eine
Wanderung von (3) about 30-99.5 parts by weight based upon    45
Bestandteilen aus einem  Prufbereich in einen the  total  weight  of  the
non-volatile        anderen verbindert. constituents of (1), (2) and (3) of
a neutral,     8. Verfahren zum quantitativen Bestimmen der humectant
organic solvent which is non-          Konzentration von freien Fettsaure
in einem 01, in volatile under ambient conditions.               dem 50
(a) das zu prufende 01 mit einem Prufgegen- Patentanspruche
stand in Ber0hrung gebracht wird, der ein nicht reaktionsfahiges, neutrales
poroses, absorptions- 1. Gegenstand zur quantitativen Bestimmung
fahiges, nichtpufferndes Tragermaterial besitzt, der Konzentration von
freien Fettsauren in einem    das eine aktive Zusammensetzung enthalt, und
;1, mit einem nicht reaktionsfahigen, neutralen,    55  (b) eine etwaige
Farbveranderung in dem porosen und absorptionsfahigen Tragermaterial,
Gegenstand festgestellt wird, das  mindestens in  einem  Teil mit einer
dadurch gekennzeichnet, daB die genannten Zusammensetzung impragniert ist,
dadurch ge-        aktive Zusammensetzung enthalt: :       kennzeichnet,
daB die Zusammensetzung enthalt: (a) Ein wirksame Menge eines Saure-Basen-
60   (1) Eine wirksame Menge eines Saure-Basen- 



Indikators, der bei einem pH-Wert im Bereich von        Indikators, der bei
einem pH-Wert im Bereich 6 bis 10 zu einer Farbveranderung befahigt ist;
von 6 bis 10 zu einer Farbveranderung (b)  eine  vorherbestimmte  Menge
einer              befahigt ist; basischen Verbindung, die zur Reaktion mit
von      (2) eine vorherbestimmte Menge einer basischen dem
Tragermaterial  absorbierter  Fettsaure    65     Verbindung, die zur
Reaktion mit absorbierter 6    11                  0 067 171
122 Fettsaure befahigt und in einer Menge vor-'      dit indicateur est
caracterise en ce qu'il est choisi handen ist, die einer bekannten
Konzentration    parmi I'ensemble constitue par le. pourpre de von in dem
Gegenstand absorbierten, freien       m-cresol, le rouge neutre, le bleu de
thymol, le Fettsauren aquivalent ist; und                   rouge de phenol
et le rouge de cresol. (3) ein Feuchthaltemittel in Form eines neutralen  5
5. Article selon la revendication 1, dans lequel la organischen
Ldsungsmittels,  das  unter         dite matiere support est caract6risee
en ce qu'elle Umgebungsbedingungen nichtfluchtig und          a plusieurs
zones d'essai contenant chacune la das in einer Menge von 30 bis 99,5
Gewicht-      dite composition mais avec des quantites pre- steilen  des
Gesamtgewichtes der nicht-          determinees variables dudit compose
basique fluchtigen Bestandteile von (1M, (2), und (3)    to
danschacunedesditeszonesd'essai pour fournir vorhanden ist.
des quantites equivalent a une gamme de concentrations connues d'acides
libres. Revendications                                        6. Article
selon la revendication 5, dans lequel les dites zones d'essai sont
caracterisbes en ce 1. Article pour la determination quantitative de    15
qu'elle sont separees par des bandes d'arret qui la concentration en acide
gras libre d'une huile, le  empechent la migration des ingredients d'une
dit article comprenant une matiere support          zone d'essai a une zone
d'essai adjacente. poreuse absorbante, inerte et neutre, dont au        7.
Article selon la revendication 5, dans lequel moins une portion est
impregnee d'une composi-      les zones d'essai sont caracterisees en ce
qu'elles tion, caracterise en ce que ladite composition    20   sont
s6par6es dans 1'espace et adherent a une comprend:
bandelette support faite d'une matiere d'arrAt qui a) une quantit6 efficace
d'un indicateur acido-   empeche la migration des ingredients d'une des
basique capable de changer de couleur dans une      dites zones d'essai a
l'autre. gamme de pH de I'ordre de 6 a 10;                     8. Procede
de determination quantitative de la b) une quantite predeterminee de
compose    26   concentration d'acide gras libre dans une huile, basique
reagissant avec un acide gras absorbe       comprenant: dans le dit support
et etant present et une           a) le contact de l'huilea e tudier avec
un article quantite equivalant a une concentration connue      d'essai
comprenant une matiere support inerte, d'acide gras libre; et
neutre, poreuse, absorbante et non tamponnante, c) environ 30 a 99,5
parties en poids, par    30   contenant une composition active; et rapport
au -poids total des constituants non          b) I'observation de tout
changement de couleur volatils de (a), (b) et (c), d'un solvant organique
dudit article, caracterise en ce que la dite humectant incolore et neutre
qui n'est pas volatil  composition active comprend: dans les conditions
ambiantes. 2. Article selon la revendication 1, dans lequel le   35   (1)
une quantite efficace d'un indicateur acido- dit solvant humectant est
caracterise an ce qu'il      basique capable de changer de couleur dans est
choisi parmi l'ensemble constitue par les          une gamme de pH de
l'ordre de 6 a 10; comp6ses aliphatiques hydroxyles du  poly-          (2)
une quantite predeterminee d'un compose ethyleneglycol et les
alkylphenoxy-polyethoxy-         basique reagissant avec I'acide gras libre
et ethanols.                                     40       qui est present
en une quantite equivalant A 3. Article selon la revendication 1, dans
lequel le  une concentration connue d'acide gras libre dit compose basique
est caract6rise en ce qu'il est    absorbe dans ladite matiere support; et
choisi parmi l'ensemble constitue  par les         (3) environ 30 A 99,5
parties en poids du poids carbonate de sodium, bicarbonate de sodium,
total des constituants non volatils de (1), (2) et carbonate  de
potassium,  bicarbonate  de    45       (3) d'un solvant humectant
organique neutre potassium, tetramethylguanidine, carbonate de          qui
nWest pas volatil dans les conditions guanidine, et aminosilane.
ambiantes. 4. Article selon la revendication 1, dans lequel le 50 55 60 65
7    


