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FOCUS  
ON  
FOOD  
ANALYSIS

Analyzing Per- and Polyfluoroalkyl  
Substances (PFAS) in Foods
Environmental contaminants can affect human and animal health and are thus an issue of concern. Anthony Provatas 
is a Research Professor and the Organics Laboratory Manager at the University of Connecticut in the Center for 
Environmental Sciences and Engineering (CESE) of the Institute of the Environment; he is also Program Chair and Board 
Member of the Eastern Analytical Symposium (EAS). His research has been focused on the effects of contaminants 
on human health. We recently spoke to him about his work using ultrahigh-pressure liquid chromatography– 
tandem mass spectrometry (UHPLC–MS/MS), and UHPLC–quadrupole–time-of-flight mass spectrometry (UHPLC–
QTOF-MS) to analyze the presence of per- and polyfluoroalkyl substances (PFAS) in the environment, particularly in foods.

Jerome Workman, Jr.

Over your research career, you have 
studied contaminants in the envi-

ronment. Would you tell our readers what 
are some of your published papers that 
would be of most interest related to those 
with environmental concerns?
Human health and contaminants in the envi-
ronment have been my main focus throughout 
my research career. At CESE, analytical labora-
tories, I have collaborated with UConn faculty 
members, graduate students, and other sci-
entists (federal and private). The development 
of new methods for the analysis of persistent 
organic pollutants (per- and polyfluoroalkyl 
substances [PFAS], polychlorinated biphenyls 
[PCBs], pesticides, polycyclic aromatic hydro-
carbons [PAHs], and their metabolites) and bio-
active compounds (environmental estrogens, 
cyanotoxins and their analogs) in challenging 
matrices has resulted in methodology papers 
published in various journals. My best exam-
ples are given in references 1 through 3.

You have carried out research for analyzing 
PFAS in food containers from local sources. 
What is important for most consumers 
to know about both the prevalence and  
precautions of PFAS in food containers?
PFAS are compounds that contain carbon-flu-
orine chains and are known as “forever chemi-

cals” because they are persistent in the envi-
ronment, and there are over 10,000 of these 
compounds listed by the U.S. Environmental 
Protection Agency (U.S. EPA). PFAS are highly 
toxic at low concentrations, causing pregnancy 
complications, cancer, and adverse neurologi-
cal, thyroid, and immune system effects. Addi-
tionally, the various routes of human exposure 
are still under investigation. Food containers 
are widely used, and if PFAS are detected in 
these containers, it should be alarming as we all 
have been using them in our everyday activities.

What has prompted you to work in the field 
of PFAS detection in the environment?
What has prompted me? As I mentioned, my 
research focus on human health and contami-
nants in the environment. Additionally, PFAS 
analysis is very challenging, as one must not 
only have an analytical targeted approach, but 
also an untargeted approach for the identi-
fication and quantification of these contami-
nants. Furthermore, PFAS are widely spread 
contaminants and are used in various applica-
tions which can cause sample contamination.  
One of my students once mentioned in his pre-
sentation that PFAS are the PCBs of the 21st 
century. This, unfortunately, may be a fact that 
we may have to address as we are continuing 
to understand and explore these contaminants.

What are your greatest analytical chal-
lenges for accurate and precise analysis of 
PFAS materials in environmental samples? 
PFAS analysis may be presented as a 
constant moving target! As the list of tar-
geted PFAS continues to grow (EPA 537,  
EPA 537.1, and EPA 533), untargeted meth-
odologies requiring lower detection limits 
in various matrices (drinking water, tissue,  
food and food containers, leachate from 
land fields, and so forth) are becoming nec-
essary. Unknown PFAS identification can be 
very challenging. PFAS compound libraries 
included in instrument software, retention 
times, isotope patterns, and precursor mass 
error (high resolution MS required) may help 
identify unknown PFAS. 

From your research, what has most 
surprised you about the prevalence 
of PFAS in foods? 
Perfluorooctane sulfonate (PFOS) and 
perfluorooctanoic acid (PFOA) are consid-
ered the most commonly detected PFAS. 
This statement can be now challenged as 
other PFAS have been detected, mostly 
short-chain PFAS. PFAS with complex 
alkyl head groups and other groups are 
added by manufacturers and also have  
been detected.
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What would you say is the greatest source of exposure to PFAS 
compounds for the average consumer? 
This is hard to say. PFAS may be present, but not leaching into food 
until certain conditions are met related to type of food (liquid, solid), 
heat introduction, and so forth. I think that PFAS should not be pres-
ent in any food container and other alternatives should be explored. 

For you, what are the most important questions to answer or an 
important problem to solve related to PFAS?
For me, asking if PFAS are present and at what concentrations are 
critical questions. Additionally, the current regulatory limits in parts-
per-trillion (ppt), require the most sensitive methods in parts-per-
quadrillion (ppq). Developing a PFAS method to test drinking water 
and possibly other matrices in such low levels will be an important 
challenge to overcome in my laboratory.
 
Why is the particular technique you are using a good one for the 
analysis of PFAS compounds?
As I mentioned, we have developed and continue to develop PFAS 
methods for various matrices because some “off the shelf” methods 
are not applicable. This challenge becomes an opportunity for inter-
esting research resulting in publications. Our validated methodologies 
include various sample purification techniques (solid-phase extraction 
[SPE], quick, easy, cheap, effective, rugged, safe methods [QuECh-
ERS], and others) and analytical instrumentation involving ultrahigh-
pressure liquid chromatography (UHPLC) and mass spectrometry (MS),  

specifically UHPLC–triple quadrupole MS, and UHPLC–quadrupole 
time-of-flight (QTOF) high-resolution mass spectrometry (HRMS),  
to meet the challenges that we face with PFAS analysis.

What can you share with our readers regarding your next area of 
interest for your research?
I will continue with solving analytical challenges associated with our 
environment to help understand the effects of contaminants to human 
health. This is leading to the expansion of my research which includes 
the identification and quantification of trace level, small bioactive mol-
ecules in complex matrices, including food, hemp, air, water, soil and 
biological fluids (blood, urine, saliva, hair, and other materials).
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diversified research also includes the identification and quantifica-
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