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The US potato industry, with $3.5 billion in raw product value, identified acrylamide as 

its number one research funding priority in 2010 because of potential health concerns 

related to the presence of acrylamide in finished potato products. Acrylamide is present in 

carbohydrate rich foods processed at high temperatures including potato chips, French 

fries and other processed products that together account for over half of US potato 

consumption. Acrylamide is formed in a non-enzymatic reaction from asparagine and the 

reducing sugars glucose and fructose. Acrylamide is a suspect carcinogen in humans, and 

research in this area is ongoing worldwide. The US potato industry has a critical need for 

varieties that produce lower amounts of acrylamide in end products, while retaining or 

exceeding the agronomic and consumer acceptance traits found in current varieties. The 

long-term goal of this project is to facilitate the rapid, efficient development and adoption 

of new potato varieties that have exceptional agronomic, processing and consumer-

acceptance traits. 

Specific research and outreach objectives of the SCRI acrylamide project include (1) 

expanding variety evaluation efforts with a focus on acrylamide reduction and new 

variety adoption; (2) defining criteria for tuber composition that will allow industry to 

reduce acrylamide to as low as reasonably achievable (ALARA) levels; (3) identifying 

single nucleotide polymorphism (SNP) markers linked to high value traits to more 

efficiently develop improved varieties in the long-term; (4) evaluating the costs, benefits, 

and risks of introducing new varieties, and quantifying consumer preferences and relative 

valuations of new varieties with novel attributes including low acrylamide; and (5) 

evaluating the best new varieties at multiple locations at a scale that allows for robust, 

system-wide assessment and creation of guidelines for best management practices. 

This project builds on three highly significant, ongoing research efforts, the USDA AFRI 

SolCAP project; the National Chip Processor Trial (NCPT); and the National Fry 

Processor Trial (NFPT). The collaboration of the NCPT and NFPT trials is essential to 

the long-term success of the USDA SCRI acrylamide proposal. Industry and research 

leaders from these efforts are members of the project`s advisory committee to maximize 

coordination and prevent redundant activities.  

The NCPT evaluated approximately 200 early generation clones in non-replicated trials 

at 10 locations in 2011 and 2012. Additional sites in OR and TX were added for the 

2012-2013 trial. Clones were evaluated for tuber appearance, sugar content, chip color, 

and specific gravity. Coordination has been made with ongoing variety demonstration 

trials with the objective of generating virus free material for large-scale replicated trials. 

Production and storage research was conducted on variety Lamoka, Nicolet, Lelah, 

W5015-12, and Waneta. So far 4 to 6 lines have been approaching commercial testing. 

Consumer attribute testing will be performed for chip quality based on color, flavor and 

texture. 



The NFPT evaluated 75 advanced fry processing clones in non-replicated trials in ID, 

WA and ND in 2011. Sugar and asparagine content of tubers and acrylamide content in 

finished fries were quantified shortly after harvest and after tubers were stored for three 

months. Select clones were processed into fries at the JR Simplot pilot plant in Caldwell, 

ID. Fries were evaluated using quick service restaurant (QSR) specifications. The NFPT 

was expanded in 2012-2013 with additional trial sites in WI and ME and 88 clones. Like 

the NCPT, comprehensive consumer attribute testing, production and storage guidelines 

will be performed and provided. Five to six clones were recently identified to produce 

20,000 NFPT minitubers for field production in 2014. Variety-specific data will be 

assembled and organized and made available through a searchable web site.  

Forty three clones and their parents from the russet mapping population developed and 

genotyped under the AFRI-funded SolCAP project were planted in replicated plots in ID 

and MI and will be used to confirm SNP marker associations for key fry processing traits. 

Tubers from the SNP-genotyped, chip mapping population (Tundra x Kalkaska) were 

placed in 7˚C storage until February 2012 for chip processing and sample 

collection. Tuber tissue was freeze-dried for sugar and asparagine analysis from two 

replications was completed. The chips are saved and will be used for acrylamide 

analysis.  QTL analysis is planned when the sugar, asparagine, and chip color data are 

collected and quality checked. In May 2012, the chip mapping population was replanted 

for a second year of the study in a randomized complete block design with four 

replications. Tubers were harvested in the fall, stored and will be chip-processed to 

evaluate acrylamide-forming potential and agronomic traits.  

For economic analysis, data availability from public sources regarding potato 

management was assessed, including recent USDA NASS ARMS survey for fall potatoes 

in 7 major potato states and input price data from USDA NASS. Existing data on tuber 

growth and size have been compiled and analyzed, which will be part of the economic 

analysis for the agronomic evaluations. Methods of analysis are being developing for 

evaluating data from NCPT and NFPT trials to predict the return index to growers and 

processors for lines with acceptable acrylamide content.  

Agronomic trials were conducted in new potato lines in ID, ME, MI, WA, and WI to 

measure effects of nitrogen and potassium management on maturity of tubers and 

subsequent effects on processing quality and acrylamide-forming potential. Physiological 

maturity is varied in these trials by supplying nitrogen (N) and potassium (K) at different 

rates. In-season sampling is used to develop information on potato bulking, nitrogen 

uptake, asparagine accumulation in tubers, tuber maturation, and acrylamide forming 

potential in storage. Data collected at harvest and out of storage include yield, tuber size 

profile, specific gravity, internal and external defects, fry color, and biochemical 

indicators of tuber quality and acrylamide forming potential. Results will reveal how N 

fertility and tuber maturity affect levels of acrylamide precursors at harvest and during 

storage. These trials are establishing protocols for advanced agronomic trials, which will 

focus on clones with low acrylamide-forming potential. 


