
                      Abstract 
 

Frying is an ancient yet popular means of preparing food that 
is enjoyed world-wide. During the frying process, oil breaks-
down via several chemical processes, including hydrolysis, 
oxidation, and reactions with the food being fried. The level of 
these break-down products, known collectively as Total Polar 
Compounds (TPCs), are generally recognized as the best 
indicator for measuring oil degradation, and many EU and 
Asian countries ban the use of frying oil that is above 
25%TPC. 
 

Several tests have been developed to quickly assess the 
quality of frying oil, either by determining the free fatty acid 
(FFA) content or total polar compounds (TPC) levels using 
chemical or potentiometric methods. However, currently 
available quick tests for frying oil are known to be expensive, 
complicated and/or unreliable. Food Quality Testing 
Corporation (FQT) has invented a new, robust, inexpensive 
test strip that changes color as a function of the TPC content 
of frying oil. In less than 2 minutes after exposure to fresh 
frying oil, the test pad turns dark blue, and when exposed to 
overused frying oil (25% TPC) the color changes to bright 
yellow. 
 

FryCheck™ is being evaluated for its performance with a 
wide range of frying fats. In the present study we determined 
that results obtained using FryCheck™ for commodity and 
high oleic versions of soybean and canola oils correlate very 
well with TPC values obtained by the AOCS Official Method 
Cd 20-91 “Polar Compounds in Frying Fats” and by FT-NIR. 
Comparable results were obtained at temperatures ranging 
from room temperature to 100°C. 
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            Materials and Methods 
 

Oil samples were collected from frying studies performed at 
Corteva™ Agriscience. FryCheck™ oil test strips were 
prepared at Oxford Biomedical Research, the parent 
company of Food Quality Testing Corp. The oil samples were 
either tested at room temperature or placed into test tubes 
and heated on a heating block to 100oC. The test strips were 
dipped directly into the oil and then placed onto a flat surface 
and allowed to develop at room temperature. Photographs of 
the exposed strips were taken at the stated time points 
following exposure to the oil. A Bruker MPA FT-NIR was used 
to determine the TPC content of the samples based on a 
model generated from a series of calibrated oil samples that 
exhibits a strong correlation with AOCS reference chemistry 
values. Values for free fatty acids (3M™), oil polarity 
(Oleotest™) and dielectric constant TPC (Testo™) were 
obtained using commercial products following the 
manufacturer’s directions. 

                        Results  
 

Color development and stability: FryCheck™ test strips 
develop rapidly, reaching a stable value within two minutes 
and remaining stable for up to 1 hour (Figure 1). 
 

Effect of oil temperature: Exposure of FryCheck™ test strips 
to samples of HO soybean oil at room temperature (RT) and 
100°C showed insignificant differences in color development 
(Figure 2).  

Performance with different oils: FryCheck™ test strips 
produced nearly identical color changes, for samples of high 
oleic soybean and high oleic canola oils with the same 
%TPC (Figure 3). Similar results were obtained for 
commodity soy and canola oils (not shown). 

                              Future Work 
 

FryCheck™ is currently in the final stages of development 
and is undergoing evaluation in multiple commercial 
kitchens.  We are seeking assistance from regulators and 
potential customers in the EU and Asia to help evaluate 
FryCheck™ in commercial foodservice settings to 
determine how this test performs, specifically its 
usefulness maintaining the taste, quality and regulatory 
compliance of fried foods. 
 

We are now expanding our efforts to evaluate 
FryCheck’s™ performance for different oil types, including 
peanut, sunflower, palm, mustard and popular oil blends.  
 

Contact  martinez@foodqualitytesting.com for 
additional information. Figure 3. High oleic canola and high oleic soy 

color change at two minutes. 

Figure 2. Difference in pad color for high oleic soy 
at room temperature and 100°C. 

Figure 4. Correlation between the %TPC values obtained 
by four unbiased individuals using FryCheck™ with values 

obtained for the same samples by FT-NIR. Error bars 
represent standard deviation 

Accuracy of FryCheck™ measurements: Four individuals 
with no prior involvement in this project were provided a 
vial of FryCheck™ test strips and instructed to use the 
calibrator scale on the vial to approximate the %TPC 
values of a set of 3 oil samples. In Figure 4, the average 
of the values they reported ± SD are compared with those 
obtained for the same samples by FT-NIR. 

Figure 1. The FryCheck™ calibration scale, 
developed using samples analyzed using FT-NIR.  

Comparison of FryCheck™ to Other fry oil Quick Tests: A 
set of four used canola oil samples that were evaluated 
by FT-NIR were tested using FryCheck™, a Testo™ 270, 
Oleotest™ products and 3M™ free fatty acid test strips. 
Results obtained are presented in Table 1. 

Table 1. Comparison of TPC values obtained by four quick 
tests to FT-NIR. Red indicates a failed test result, green 

indicates acceptable correlation with FTNIR. *FFA test strips 
were two months past their expiration date, stored at 4°C. 

FTNIR 
TPC

FryCheck™ 
 TPC

Testo™ 
TPC

Oleotest™ 
TPC

3M™ FFA 
Test Strips⃰

2.3 1.5 2.0 6 to 12 > 0% FFA
8.8 9.5 7.0 17-23 > 0% FFA
16.0 15.5 15.0 >24 > 2% FFA
25.9 23.0 25.0 Off Scale > 2% FFA

Figure 1. Color development and stability of FryCheck™ 
test strips exposed at room temperature to used 

commodity soy oil with different %TPC. 


