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ABSTRACT‘ OF THE DISCLOSURE 
A pre-assembled disposable test, for testing for de 

velopment of excessive fatty acids in cooking oil by ob 
serving the color change of a selected amount of a volatile 
and ?ammable test solution mixed with a selected sample 
of hot cooking oil, is provided by the combination of a 
sealed test vial of glass of predetermined capacity con 
taining a predetermined amount of test solution leaving 
space for a pre-selected amount of hot cooking oil to be 
added to the level of a selected indicia de?ned on the vial. 
The glass vial conveniently provides for a gas tight seal 
before use, and safely accepts hot oil thereinto while con 
veniently permitting view of the color change. A protec 
tive shipper carton is de?ned by an inexpensive punched 
and folded cardboard blank. 

BACKGROUND OF THE INVENTION 

The present invention relates to a pre-assembled test 
device for testing for the presence of an undesirable fatty 
acid content in edible cooking oils. More particularly, the 
present invention relates to a simple and effective disposa 
ble test device for testing the fatty acid content of a cook 
ing oil. 

At the present time, one of the fastest growing indus 
tries in the United States is the drive-in restaurants or 
carry-out food type of business. There are many drive-in 
type of places established within the past few years which 
sell cooked foods such as French fried potatoes, fried 
chicken, and fried ?sh, etc. The convenience to the con 
sumer of such foods is that they are relatively inexpensive, 
they are tasty, and they are quickly obtainable. These 
advantages have led to a phenomenal growth in the ready 
to-eat-foods business. 
The increased volume of such business has created 

certain demands on the business. It must be constantly on 
the alert to be sure that the foods sold are of good 
quality since the digestive reaction and/ or health of many 
persons may be affected thereby. In the deep-fried-food 
business, there is now a need for testing the fatty acids 
content of the oil used to fry the foods to insure that 
the frying oid does not contain excessive amounts of fatty 
acids while at the same time the oil should not be dis 
carded prematurely. 
As is known, frying oil degrades both by prolonged 

heating and by contact with foods which contain mois 
ture. Traditionally, in the take-out food business, the 
frying oil is changed on a time basis, i.e., after so many 
days following its initial use. However, with the increased 
volume of business, this is no longer a satisfactory or 
effective guide in determining Whether the oil should or 
should not be changed. 
Some foods, such as French fried potatoes, absorb a 

relatively large amount of the cooking oil in which they 
are prepared, while other foods, such as ?sh, absorb a 
relatively small amount of the oil. Some foods also con 
tain more moisture than others, a part of which moisture 
undoubtedly comes into contact with the oil.‘In addition, 
when the oil has been absorbed by the foods being fried, 
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make up oil is generally added to bring the volume of 
oil in the frying utensil back to a predetermined level. 
These factors in the operation of the fried-foods business 
cause uncertainties in the condition of the oil. The condi 
tion of the oil is also dif?cult to gauge by mere visual 
inspection. 
One of the principal dif?culties encountered in the esti 

mation of the condition of the frying oil is the fatty acids 
content of the oil. When the oil is heated for a prolonged 
period of time and when the oil comes into contact with 
foods and moisture, the oil becomes hydrolyzed. As is 
well known, oils are esters of higher fatty acids and a tri 
hydric alcohol, glycerol. Such esters are known as glyc 
erides. Glycerides are subject to deterioration through 
contact with water or by thermal degradation. For ex 
ample, the glycerides may be hydrolyzed to yield glycerol 
and free fatty acids or their salts. As is also well known, 
foods containing high fatty acids content are generally 
objectionable as being undesirable in the view of public 
health standards. Therefore, there is a need for a con 

> venient and inexpensive test for the frying oil used by a 
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restaurant to determine if the fatty acids content of the 
oil has reached an undesirably high level. 

It is accordingly an object of the present invention to 
provide a convenient and inexpensive method and device 
for testing to determine if'the free fatty acids content of 
edible oils has reached a predetermined level. 

It is another object of the present invention to provide 
a simple but effective disposable device for the testing of 
fatty acids content of frying oils. / 

It is still another object of the present invention to pro 
vide a protective shipper for inexpensively and safely 
storing and transporting a plurality of such disposable 
devices for testing the free fatty acids content of cooking 
oils. 
These and other objects of the invention can be gathered 

from the following description. 
SUMMARY OF THE INVENTION 

In accordance with the present invention, I provide a 
disposable tester for testing the fatty acids content of hot 
frying oil which includes an inexpensive, disposable, trans 
parent test vial which is dimensionally and optically stable 
at the temperature of the hot oil, a predetermined amount 
of a test solution in the test vial for testing the fatty acids 
content of the oil by color change, the test solution having 
a volatile and ?ammable constituent, an easily removable 
cap adapted for pressure-sealing engagement with the 
mouth of the test vial to provide a tight seal which safely 
con?nes the ?ammable and volatile test solution prior to 
its intended use, and a marking on the test vial indicating 
the amount of hot oil to be added to the test solution 
during the testing operation. As a further feature, an in 
expensive cardboard shipper is provided for a plurality of 
the testers, such as to protect the testers from the danger of 
accidental damage to the vials which may cause the 
volatile and ?ammable constituent of the test solution to 
be exposed to ?ammable conditions. 

BRIEF DESCRIPTION OF THE DRAWING AND OF 
THE PREFERRED EMBODIMENTS 

The invention will now be further described in detail 
in connection with the drawing in which: 

"FIG. 1 is an elevational view partly in cross-section 
showing a disposable tester constructed in accordance 
with the present invention; 

FIG. 2 shows a perspective view of a carton containing 
a spacing means for holding two dozen of the testers of 
FIG. 1; 

FIG. 3 shows the spacing means of the carton of FIG. 
2 in perspective; and 
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FIG. 4 shows a processed cardboard blank from which 

the spacing means of FIG. 3 is formed. 
Referring to FIG. 1, the disposable tester is generally 

shown at 10 to include a transparent vial 11 of a pre 
selected capacity, a cap 12 in pressure-sealing engagement 
with the open edge, or mouth, of the vial, a test solution 
13 occupying only a portion of the vial, and an indented 
shoulder 14 spaced below the mouth of the vial and de 
?ning an indicia to the level of which hot cooking oil is 
to be added to the solution 13. 
On the inside of cap 12 there is provided a deformable 

seal disc 12a, of a type well known in the art, so that cap 
12 may be screwed tightly against the mouth of vial 11 
to prevent the escape of volatile constituents within vial 11 
and also to prevent escape of liquid when the vial is 
shaken as per instructions for use. Vial 11 is only par 
tially ?lled with a test solution 13. The test solution, for 
testing the fatty acid content of frying oils, contains a 
volatile and ?ammable constituent. The amount and 
strength of the test solution 13 may be varied, but the 
level shown is a typical one for a test. The vial 11 is pro 
vided with a convenient indica thereon, at a level spaced 
between the surface of solution 13 and the mouth of the 
vial, to indicate the level to which hot oil is to be added 
to the solution 13, but leaving an un?lled space 14a, in 
the vial. 

In the speci?c preferred form of the tester shown in 
FIG. 1, the indicia marking is selected to be coincident 
with the shoulder 14 of the vial 11, as that constriction 
provides a de?nite point that is easily noted, and leaves 
an empty space thereabove which aids in quickly effecting 
mixing of the vial’s contents by shaking. 
The vial 11 is preferably of glass since such material is 

inexpensive and transparent and remains visually and di 
mensionally stable when contacted by hot oil, and pro 
vides a rigid mouth for insuring a good seal against a seal 
disc. On the other hand, inexpensive plastic materials 
cloud up or distort when subjected to hot oil. 
The test solution 13 of the tester shown in FIG. 1 may 

be any of the known solutions that may be used to test for 
the fatty acids content of edible oils. For example, the 
test solutions may be those described in the American 
Oil Chemists’ Society (A.O.C.S.) O?icial Method Ca 
5a-40 (Revised 1963). I prefer to use an alcoholic solu 
tion of 0.025 N potassium hydroxide with phenolphthalien 
as ‘the indicator. The alcohol may be ethyl alcohol or iso 
propanol. 
As a speci?c example of a tester according to the in 

vention, in a glass vial having a volume of 15 cc. up to 
its shoulder 14, 9.5 cc. of a test solution of 0.025 N po 
tassrum hydroxide in isopropanol was introduced as test 
solution 13 to leave a volume of 5.5 cc. for the hot oil 
sample. The test solution is initially of a purplish-red 
color. When the hot oil sample is introduced into the up: 
per empty portion of the glass vial to the level of shoulder 
14 and the cap 12 is re-allied, the oil sample then is thor 
oughly mixed with the test solution 13 by vigorous shaking 
for about 15 seconds. The color of the solution changes 
to yellow, brown or tan color if the free fatty acids con 
tent of the oil sample is about 1.3% by weight or more. 
011 samples containing less free fatty acids than the said 
1.3% by weight would leave the solution red or pink in 
color. It will be appreciated that although 1.3% fatty acids 
in the oil sample was used in this example as the point at 
WhlCh the oil should be changed, the present invention 
permits the testing for more or less acids by varying the 
strength and relative amount of the test solution. 
As indicated above, the test solution, being an alco 

holic solution, is volatile and ?ammable. The storage, 
packaging and shipment of the testers of the present in 
vention, particularly when the vial is made of glass, must 
meet various governmental regulatory requirements. In 
this regard, I have prepared a shipper device specially 
suited for holding and protecting a plurality of testers 10. 
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The shipper is shown in FIG. 2 as including a cardboard 
box 15 with a mounting-spacer insert 16. The box 15 is 
of typical cardboard construction with a lid 17 having 
lock ?aps 18 for entry into lock slots 19. The spacer in-' 
sert 16 is formed from the processed cardboard blank of 
laminated and corrugated cardboard shown in FIG. 4, 
and whose numbered sections are identi?ed as including: 
an upper panel 20, a lower panel 21, a front vertical wall 
22 that de?nes the spacing of the panels, a rear vertical 
wall 23, side walls 24 and 25, and ?ap portions 26, 27 
and 29 that are attached to lower panel 21. The small 
dimension of rear wall 23 and side walls 24 and 25 is 
greater than the small dimension of ?ap portions 26 and 
27 and of front wall 22. The ?ap portions 26 and 27 are 
folded inwardly of side walls 24 and 25, and ?ap 29 is 
folded inwardly of wall 23. 
When the spacer insert is folded as in FIG. 3 for in-. 

sertion into box 15, a plurality of openings 28 of only 
about the same size as vial 11 are provided in the vertical 
ly spaced upper and lower panels 20 and 21. Because of 
the nature of the cardboard the sets of openings in the 
spaced panels are aligned but not precisely. The spacing 
of the panels 20 and 21 is less than the height of vial 11, 
so that a test device 10 when inserted into a pair of 
aligned openings is gripped by the edges of the openings 
and is held securely. The vertical height of walls 22, 24 
and 25 is such as to engage the bottom of box 15 and to 
keep the testers 10 spaced from the said bottom of the 
box 15, thereby protecting the glass vials 11 from damage. 
The inward ?aps 26, 27 and 29 by tending to spread out 
wardly operate to bias walls 24, 25 and 22 outwardly into 
frictional engagement with the adjacent upright side walls 
of box 15. 
A shipper device as described above for shipping the 

glass vial testers containing alcoholic test solutions has 
received governmental approval for use in shipment in 
interstate commerce. 
The combinations of the invention herein provide an 

economical way for testing the fatty acids content of fry 
ing oils. The testers may be stored, handled and trans 
ported without danger that the in?ammable and volatile 
contents therein will escape due to breakage. The tester is 
easy and convenient to use, and no complicated procedure 
or training for its operator is necessary. In practically any 
kitchen, there is a long handled spoon or other devices for 
taking out a small sample of hot oil from a frying device. 
The hot oil sample may be fed directly into the relatively 
wide mouth of the vial shown in FIG. 1 herein and the 
person making the test need only add a volume of oil 
added up to the vial’s shoulder 14. The cap 12 is then 
tightly secured to the vial and the contents mixed by 
shaking, and its color observed. The whole testing proce 
dure need not take more than a minute or two of time. 
In this manner, a quick and economical way for ascer 
taining the fatty acids content of the oil is provided. 
The invention has been described in detail with refer 

ence to particular and preferred embodiments thereof, but 
it will be understood that variations and modi?cations 
can be made within the spirit and scope of the invention 
as described hereinabove and as de?ned in the appended 
claims. 
What is claimed is: 
1. In a tester for testing for the fatty acids content of 

an oil using potassium hydroxide, a solvent and a phenol 
thalein indicator, the improvement of a disposable, single 
use tester particularly intended for testing for excess of 
free fatty acids in hot samples of edible oil which com 
prises, in combination: a transparent test vial which is di-y 
mensionally stable when contacted with said hot oil, said 
test vial having a rigid mouth permitting the introduction 
of hot oil into said vial; a predetermined amount of a pre 
mixed test solution in said test vial consisting of an al 
coholic solution of potassium hydroxide with phenol 
thalein therein as an indicator and being of predetermined 
strength for testing the fatty acids content of a sample 
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of hot oil by color change, the alcoholic content of said 
test solution being a volatile and flammable constituent 
therein; removable cap means for eifecting pressure-seal 
ing engagement with the rigid mouth of the test vial to 
provide a tight seal that safely con?nes the ?ammable test 
solution prior to intended usage of said tester; and an 
indicia on the test vial indicating the amount of hot oil to 
be added to said predetermined amount of test solution. 

2. A disposable tester according to claim 1 wherein said 
test vial is made of glass and said indicia is de?ned by a 
shoulder on said vial. 

3. A disposable assemblage for safely providing pre-as 
sembled disposable testers for testing the fatty acids con 
tent of hot samples of edible oil which comprises, in com 
bination: a plurality of cylindrical glass test vials each 
shaped and arranged to contain a predetermined amount 
of a test solution of predetermined strength for testing the 
fatty acids content of a sample of hot oil by color change 
and having a volatile and ?ammable constituent therein, 
a removable cap means for each vial eifecting ,a pressure 
sealing engagement with the vial’s mouth to provide a 
tight seal that safety con?nes the ?ammable test solution 
prior to intended usage of said tester; and ,a shipping con~ 
tainer for safely holding said vials against inadvertent 
breakage including an outer carton having walls de?ning 
the bottom, top and sides of the carton, and apertured 
spacing means within said carton for separating and frac 
tionally holding said vials spaced from all the walls of the 

10 

20 

25 

6 
outer carton, said spacing means comprising spaced up 
per and lower panels with aligned openings therein of 
the same size and shape but which are slightly offset for 
frictionally engaging with said glass vials to support and 
separate said vials from each other and from the walls 
of said carton during storage and transit. 

4. A device as in claim 4 wherein said upper and lower 
panels and the means for spacing the panels from each 
other and from the walls of the carton are formed from a 
single blank of cardboard material. 
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