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The consequences of 
the coronavirus 
pandemic and its 
impact on the various 

links in the potato chain will 
undoubtedly be the main 
topic for discussion at 
INTERPOM. Every player in the 
sector has questions that 
remain unanswered and is 
looking forward to discussing 
the new approach to be 
adopted in the post-
coronavirus world.  
The exhibition theme will be 
'Let's reconnect the potato 
chain', indicating that 
INTERPOM 2021 will fully fulfill 
its role as a meeting platform for all the links in the 
potato chain, and thus help stimulate the much-needed 
recovery. It will be a truly exceptional edition, where 
people will reminisce about a very tough period for the 
entire chain, and above all – with a view to the future – 
prepare for the 2022-2023 season with the 
corresponding contract negotiations. 
INTERPOM will present a particularly comprehensive 
and specific range of products, machines and services 
for the entire chain: growers, agricultural contractors, 
processors, packers, buyers and traders of fresh and 

processed potatoes. 
Innovative exhibitors will also 
receive special attention via an 
'Innovation showcase tour': an 
independent panel of experts 
will make a selection of relevant 
pioneering solutions on the 
market that provide significant 
added value to further improve 
the sustainability and 
professionalization of the 
potato sector. After all, 
innovation, creativity and 
technological progress are the 
main keys to tackle crisis 
situations. 
Together with the sector, the 
organization is therefore very 

much looking forward to going 'live' again this 
autumn: holding face-to-face meetings, discovering 
new developments and contributing to every initiative 
that will keep things moving in the potato sector and 
business in the post-coronavirus world.  
With all this in the works and with all the excitement 
around doing business in person once more, 
INTERPOM 2021 will definitely provide a new impetus 
for a strong, dynamic and sustainable potato chain. 
And Potato Processing International will be there to 
meet you in November! l

The exhibition theme 
will be 'Let's reconnect 

the potato chain', 
indicating that 

INTERPOM 2021 will 
fully fulfill its role as a 
meeting platform for 

all the links in the 
potato chain, and thus 

help stimulate the 
much-needed recovery.

Tudor Vintiloiu - Editor in chief 
email: tudor.vintiloiu@trade.media, Skype: tudor.vintiloiu





News 

Issue 5/2021   •   POTATO PROCESSING6

VERYX 2.0, Key Technology’s 
new digital sorter, featuring 
a new mechanical layout, 
next-generation LED 

illumination, enhanced laser scanner 
technology, new powerful software-
driven by artificial intelligence (AI), 
and more, will be available at Pack 
Expo Las Vegas. 
“Since its introduction six years ago, 
VERYX has earned a reputation as 
the most advanced sorting technology for the food processing industry and has 
achieved tremendous market success. Over that time, our focus on continuous 
improvement has led the VERYX family to evolve. Now, VERYX 2.0 presents the next 
step up in sort performance and process value,” said Carson Brennan, president of 
Key Technology. “Driven by consumers that demand products of consistently high 
quality, the food processing industry is working to satisfy more stringent standards 
while improving profitability. VERYX 2.0 addresses these competing challenges.” 

VERYX 2.0 Sorter Introduced 
at Pack Expo Las Vegas

Using the latest Microsoft mixed 
reality technology, tna’s experts can 
guide the company’s customers 
through even the most complex 

commissioning projects or system repairs, 
quickly and efficiently. 
“Whatever the challenge, wherever you are in 
the world, our experts are here to help,” said 
the tna’s specialists in a recent announcement. 
The “tna Remote Assist” digital support 
service enables immediate access to tna’s 
global expertise. Powered by the Microsoft 
HoloLens 2, the new product allows users to 
connect directly with technicians, share 
what they see in real-time, and receive 
precise instructions. 

SolEye, a digital measuring 
instrument that accurately 
and objectively assesses the 
color of the cooking quality 

of French fries, which was produced 
by Solentum B.V. (a former 
subsidiary of HZPC Holding), has 
been taken over by RMA-Techniek as 
of September 2021. According to a 
statement from Herman Verveld, 
Commercial Director at HZPC, the 
company’s decision factors are 
pleased with this agreement. 
“We could not have found a better 
company to take over than RMA-
Techniek. The company is familiar 
with the potato business and well 
known to existing and potential new 
customers worldwide. With RMA-
Techniek’s knowledge of products 
and services, existing customers and 
relationships will be optimally served. 
Moreover, the use and development 
of the SolEye will be further 
expanded,” said Verveld. 

Global Frozen Potato Products Trade 
Volume Up Half Percent YTD

Half 1 (H1) 2021 A-INSIGHTS’ 
frozen potato aggregated 
statistics show that global 
trade volume is up 0.5% 

compared to 2019 and prices down 
4.7% year-to-date (YTD). 
Latest A-INSIGHTS’ (June insights) 
market monitor report shows that YTD 
frozen potato products volume has 
recovered to pre-COVID levels, due to a 
strong trade in June, and also that the 
prices stabilized. 

“Aside from the US, France, and New 
Zealand, all major exporters saw 
volumes increase compared to 2019. 
Prices remain below the high level of 
2019 but are slightly above the 2015-
2020 average of EUR0.81/kg. 
Especially European producers export 
at lower prices than in 2019, as the 
higher price level due to bad harvests 
in 2019 was most apparent in 
Europe,” the A-INSIGHTS experts 
wrote in their report. 

Solentum B.V.’s 
SolEye 
Purchased by 
RMA-Techniek

The tna Remote Assist, a Virtual 
Commissioning, Training and 
Troubleshooting Service
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News 

Over 1,500 indirect job 
opportunities have 
been created and more 
than 5,000 Indian 

growers will be able to deliver 
about 150,000 tons of potatoes to 
a newly commissioned USD 
110.5m (Rs 814 crore) PepsiCo 
potato chip-making unit in Kosi 
Kalan, Mathura, India, spanning 
almost 12 hectares. 
The giant company’s investment comes also with a state-of-the-art cold storage 
warehouse for an improved supply chain, the storage technology that will increase 
the shelf life of potatoes substantially. 
According to PepsiCo, the Mathura unit marked the company’s largest greenfield 
investment in manufacturing in India. It is the company’s first ‘Make and Move’ 
factory, which will produce Lay’s potato chips brand.

PepsiCo Invests in Indian 
Greenfield Potato Chips Plant

A major step forward in 
sustainable packaging 
has now been taken by 
Tasteful Selections 

because of its decision to launch 
a new 100% plastic-free, 
recyclable and compostable 
potato packaging in partnership 
with RPE. 
The new innovation in paper 

packaging has improved package integrity and made the item more competitive with 
plastics, due to the fiber strength and “stretchable” advancements. 
“This new paper packaging with PaperLock technology is a major step forward in 
sustainable packaging. It offers superior light protection and natural absorption 
characteristics that protect our potatoes and help keep plastic out of the waste stream,” 
said Tim Huffcutt, vice president, sales and marketing operations. “This means our 
customers and consumers can be confident that when they buy our potatoes not only 
will the product last longer but they will also be helping to give back to the environment.”

Tasteful Selections’ New 100% 
Plastic-free Packaging

Precision Food Innovations (PFI), 
a manufacturer of sanitary 
conveying equipment, from 
Precision, Inc., has become a 

part of Grote Company, an industrial 
food slicing, and assembly equipment 
manufacturer, after its acquisition. 
Based on a press release, the addition of 
PFI will further support Grote’s and their 
fully owned subsidiary Vanmark’s 
customers in automating their 
processing lines with sanitary 
conveying equipment. 
“The acquisition of Precision Food 
Innovations greatly enhances our 
sanitary conveyance capabilities, 
complimenting the processing 
equipment offered by our two brands, 
Grote and Vanmark,” says CEO Bob 
Grote. “Their history, expertise, quality, 
and relentless customer focus dovetails 
precisely with how our family-run 
business operates. The additional talent 
and capacity afforded by PFI’s two 
operations allow us to deliver more 
complete solutions to our customers 
worldwide. I welcome PFI to the ever-
growing Grote team.” 

McCain is set to modernize 
its Béthune plant in Pas-
de-Calais, to produce 
new packaging more 

suited to mass distribution and to 
“strengthen its competitiveness”, 
thanks to an investment of EUR17m. 
The new investment package, which 
continues the EUR125m expenditure 
for a period of five years in France, 

should make it possible “to continue 
the modernization of the site, to 
create a new packaging line” and to 
set up “a new packaging for French 
fries, more suitable for mass 
distribution “, according to a press 
release issued by McCain Foods. 
“This investment of EUR17m in 
Béthune is the first in a series that will 
be deployed by McCain by 2026” to 

evolve towards “more modern and 
sustainable industrial production”, 
Erwin Pardon, president of McCain 
Europe, noted in the cited document.

PFI Acquired 
by Grote 
Company

McCain Invests EUR17m 
in its Béthune Plant
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: Impetus For a Strong, 
Dynamic and Sustainable Potato Chain
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Can you tell us what visitors can 
expect from this edition of Interpom? 
We will finally be able to see each 
other again! After more than 2 years, 
INTERPOM will be the first major 
indoor international meeting platform 
for the potato sector, and all the 
professionals in this sector are thus 
really looking forward to it. 
INTERPOM is the most specialised 
indoor trade fair in Europe for the 
entire potato chain, from cultivation to 
processing and marketing. Under the 
theme 'Let's reconnect the potato 
chain', 315 exhibitors from 15 countries 
will present their latest machines, 
products, services, digital technologies 
and sustainable solutions live. It will be 
an exceptional edition, where you will 
be able to talk about the past difficult 
period for the sector, to discover 
innovative solutions that will help you 
meet the challenges of tomorrow and, 
above all, to prepare for your 2022-
2023 season. 
There is a real need for all participants 
in the potato value chain for a forum 
such as INTERPOM: a place where all 
the key players in the sector can get 
together in a safe environment, share 
ideas, find innovations, discuss the 
future etc. INTERPOM is really the place 
to meet these expectations. 
 
Which are some of the novelties this 
edition presents? 
Innovation Tour - Be inspired by the 
key innovation champions from the 
entire potato chain! In the fast 
growing potato sector, innovations are 
the common thread that enables 
efficient, competitive and sustainable 
growth. An independent group of 
experts has carefully selected the most 
relevant innovations in the chain (in 
the categories of cultivation & 
mechanization, processing, trade/ 

marketing and research), which offer 
significant added value to users and to 
the further sustainability and profes -
sionalisation of the potato sector.  
The seminars. We have a full 
programme where you can learn 
about current hot topics and exciting, 
innovative projects for a sustainable 
future in the potato sector. The 
seminars are free of charge for visitors 
(preregistration is not required). 
The seminars will also be streamed 
and remain available on the Interpom 
website after the fair. 
 
How has the COVID-19 pandemic 
influenced this edition of the trade 
show in terms of attendance, 
exhibitors, logistics, etc.? 
Well, INTERPOM was normally to be 
held in November 2020. Due to the 
pandemic, we had to reschedule the 
exhibition and we have decided to 
postpone it with one year and thus 
maintain the November period. 
After the cancellation of many 
(international) potato exhibitons, there 
is now a real need for all participants in 
the potato value chain for a forum 
such as INTERPOM: a place where all 
the key players in the sector can get 
together in a safe environment, share 
ideas, find innovations, discuss the 
future etc. 
Important to remember: the next 
edition of INTERPOM after the 2021 
edition will be held the following year 
in Kortrijk Xpo: 27-28-29 November 
2022. So the fair keeps its biennial 
rhythm in the even years. 
 
How will the potato sector be catered 
for in terms of products and exhibitors? 
INTERPOM will be showcasing a 
remarkably complete and specialised 
range of products, machines and 
services for the whole chain: growers, 

contractors, processors, packers, 
buyers and traders of fresh and 
processed potatoes throughout 
Europe and increasingly from other 
continents too. 
The 315 companies exhibiting at 
INTERPOM present products, services 
& solutions in the fields of: growing 
potatoes, seeds and plants, plant 
protection products and fertilizers, 
mechanization, Precision Agriculture, 
storage & preservation, packaging, 
transport, environmental care, 
processing, food safety, research & 
development. 
 
Who are the keynote speakers and 
what will they be discussing?  
The following topics will be featured in 
the program: 
• Germination inhibition in the post 
CIPC era (Dutch & Fr.) - Kürt 
Demeulemeester - INAGRO 

• Where do we stand with the vitality 
test for seed potatoes? (Dutch) - 
Johannes Ransijn - NAK 

• The impact of climate change on the 
potato yield in Belgium (Dutch & Fr.) - 
Sarah Garée - ILVO 

• Belpotato, the branch organisation 
for the Belgian potato chain (Dutch & 
Fr.) - Steven De Cuyper - BELPOTATO 

• Consumption of potatoes during the 
corona pandemic (Dutch) - Kris 
Michiels - VLAM 

• APAPT (Accelerated Development of 
multiple-stress tolerAnt PoTato) (Eng.) 

• Residual soil (tare soil) back to the 
field without contamination - 
research into suitable heat treatment 
processes (Dutch) - Steven Van 
Campenhout - FLANDERS' FOOD 

• What's new within WatchITgrow? 
(Dutch & Fr.) - Jürgen Decloedt - VITO 

• Green vaccine against late blight in 
potato (Eng.) - Geert Haesart - UGENT 

• Belgian Fries Pilot, new frying line at 

The past two years will go down in history as 'the time of the coronavirus pandemic'. The health 
crisis that we are still facing has affected and is continuing to have an impact on all sectors and 
has unfortunately also left a profound mark on the potato sector. Annick Pycarelle, Interpom's 
Exhibition Manager shared with us a few insights on the upcoming trade fair and the 
challenges it had to overcome as well as the long-awaited opportunities it brings for the industry. 
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Veg-i-Tec (Dutch) - Maarten 
Uyttebroek - FLANDERS' FOOD  & Imca 
Samers - UGENT 

• A look at the latest developments of 
the hybrid potato (Dutch) - Jolien 
Swanckaert - AARDEVO 

• Results of three years of trials on 
organic robust potatoes (Fr.) - Feriel 
Benabdallah - CRA-W 

• Management of nitrogen 
fertilization in potatoes using 
Sentinel-2 satellites (Fr.) - Dimitri 
Goffart / Yannick Curnel - CRA-W 

• A new warning model for alternaria 
(Dutch) - Ilse Eeckhout - PCA 

• Europe's ambitions in the Farm to 
Fork strategy: what does it mean for 
the potato sector? (Dutch) - Joris 
Relaes - ILVO 

• Climate measures tailored to potato 
growers: first pilot farmers have 
their farm 'scanned' by Klimrek 
(Dutch) - Veerle Van linden/Ann-
Sophie Sacré - ILVO 

Romain Cools, former Belgapom 
general secretary, will be in charge of 
coordinating and moderating this 

seminar program in Dutch, French 
and English. INTERPOM 2021 will 
thus definitely provide a new impe-
tus for a strong, dynamic and 
sustainable Belgian & European 
potato chain. The seminars will be 
streamed and will remain available 
on the Interpom website. 
 
What are the three aspects that 
would encourage visitors to attend 
this edition of Interpom? 
- With its 315 exhibitors, INTERPOM 

represents the full potato chain 
with all major players present under 
one roof! In one visit, you will be 
completely up to date with the 
latest developments in all the 
aspects related to the potato chain 
(products, machines, knowledge, 
future trends, but also networking 
with all the key players!). 

- The innovation tour: the expert 
group will have made a selection in 
advance of the most relevant 
innovations in the chain. Those 
innovations will be highlighted in our 

(online) communication but also on 
the exhibition floor. 

- The seminars: we have a full 
programme where you can learn 
about current hot topics and excit-
ing, innovative projects for a 
sustainable future in the potato 
sector. The seminars are free of 
charge for visitors (preregistration is 
not required). The seminars will also 
be streamed and re-main available on 
the Interpom website after the fair. 

 
Anything else for everyone to look 
forward to?  
Meeting each other live again and 
‘experience’ the dynamism of the 
potato sector! We think this is the major 
aspect every body is looking forward 
to! By definition, the potato chain is a 
sector in which personal contacts at 
both national and international levels 
are vitally important for all the 
operators involved. INTERPOM is much 
more than a trade fair; it is also an 
international meeting place for 
thousands of potato professionals. l
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Elea Technology GmbH, 
Pulsed Electric Field Equipment  

Hall 4 | Stand 471, www.elea-technology.com 

With over 175 installed systems worldwide, Elea is the 
leading supplier of Pulsed Electric Field (PEF) systems to the food, beverage and scientific sectors. PEF is able 
to restructure raw materials such as tubers, roots and vegetables which provides new product opportunities 
and enhances process optimization for snack processing such as (vegetable) chips and French fry 
manufacturing. Benefits are: Water and energy savings, higher yield, less breakage and oil uptake, smooth cut 
and bright colour. Our Elea PEF Advantage Belt systems 1, 10, 100 and 1000 can process between 1 single 
tuber and 70 t/h.  

FAM Stumabo, Industrial 
Food Cutting Solutions  

Hall 1 | Stand 199, www.fam.be  |  info@fam.be 

FAM focuses on developing industrial cutting machines for the food industry, by providing customers with 
the solutions they need for the cutting, slicing and dicing of vegetables, potato chips and French fries. Over 
the past 60 years, we established long-lasting close cooperation with highly influential companies, customers 
and partners. We are present in all continents, with customer experience centers, stocks, and service. A big 
contributing factor to our quality is the close partnership with our sister company Stumabo International, 
manufacturer of precision knives for the food industry.  

Heat & Control, 
Complete Turnkey Solutions  

Hall 5 | Stand 582, www.heatandcontrol.com 

Advancing food processing technology with creativity, passion, and unmatched expertise at a global scale. 
For over 70 years across food industries and applications, Heat and Control’s specialised equipment solutions 
have set the standard for yield, efficiency, and safety. Offering complete turnkey solutions featuring 
integration from start to finish ensures full line efficiency and performance. 
Food Processing: From raw produce preparation and value-adding to frying, cooking, seasoning, and coating. 
Product Handling: Maintain efficient production at optimal capacity. Smart design and line management 
that achieves accurate feed, accumulation, and distribution flow. Includes conveyors, elevators, and 
proportional feeding systems. 
Potato products:  Producing the world’s best tasting potato chips, French fries and formed potato products, 
our systems are the workhorses of the industry. 

Insort GmbH, 
WE catch THEM ALL  

Hall 1 | Stand 174, www.insort.at 

Insort GmbH is one of the worldwide leading companies providing real time sorting, monitoring and 
analysing solutions based on Chemical Imaging Technology (CIT®) for the food processing industry. Our 
expertise combines the latest optical sensor systems and digital signal processing with mechanic and 
electronic machine design specially developed to fulfil highest food processing standards. The machines 
branded as the “Sherlock” family set a new benchmark in performance and food safety. 
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Kiremko B.V., 
Potato processing 
equipment since 1965  

Hall 1 | Stand 191, www.kiremko.com 

Kiremko is a Dutch company founded in 1965 and based in 
the Netherlands. As a world leader in the  manufacture of 
process lines for the potato processing industry,  we focus on product development, continuous improvement, 
innovation, sustainable technology and co-operation to ensure, we give added value to every customer.  We 
innovate, design, manufacture and install advanced processing lines worldwide.  We specialize in lines to process 
potatoes into French fries, potato chips, potato flakes, formed potato products such as hash browns, pellet snacks, 
fresh cut and pre-cooked potato products and other potato specialties. 

Restrain, Ethylene 
Anti-sprouting System  

Hall 6 | Stand 669, www.restrain.eu.com 

Our story begins in 1999, when we set out to find a safe, 
effective way to prevent sprouting in potatoes. Or research led us to conducting trials with ethylene which were so 
successful the Restrain company was born. Ethylene is a natural gas that leaves no chemical residue. Today the 
Restrain system is used to treat more than 1.5 million tons of seed, table and processing potatoes in 38 countries 
worldwide. Restrain is the natural replacement for CIPC in potato storages. 

Rosenqvist Food Technologies AB, 
Complete Processing Lines  

Hall 1 | Stand 164, www.rosenqvists.com 

Rosenqvist Food Technologies AB, based in southern Sweden, is a specialist 
on thermal treatment with focus on drying and frying. Rosenqvist Food Technologies AB has more than 45 years of 
experience supplying complete processing lines for French fries and potato specialities. The main focus for our company 
is the development, design, manufacturing and supply of belt dryers and frying systems for normal and coated fries, 
potato specialities, etc.  At Interpom, we are launching our latest belt dryer design, which is a fully modular system with 
effective belt width up to 4 meters. Extra attention is put on hygiene and energy efficiency. All heating coils (using water 
or steam) are located outside the product zone. The belt dryer has a fully integrated CIP- system. We display our latest 
developments in coating systems ( aligning conveyor,  batter applicator, settling conveyor and infeed belt ) and double 
frying systems for capacities up to 25 t/h. The special fryer design minimizes the total volume of oil, ensures full laminar 
oil flow and provide accurate oil filtration. For potato specialities, we will show our fryers with unique systems and 
solutions for oil level and oil flow control. Fryers with capacities up to 8 to 9 t/h of finished product.  

TOMRA Food, Potato 
Peeling, Processing 
and Sorting  

Hall 2 | Stand 212, www.tomra.com/potatoes 

From planting potatoes to their harvest, we know the hard work that goes into growing every crop and how to get 
the most from each tuber. TOMRA's 45+ years of peeling, processing, and potato sorting innovations bring 
sustainability with improved profits, which is good for the planet and your business. 
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Expert View: Heat&Control 

Oil Matters: 
Processing Efficiency 
Through Optimization
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Exponential growth of the 
French fry industry is driving 
manufacturers to invest in 
processing efficiency through 

optimization and seek to reduce 
wastage of raw materials and energy. 
Well-developed solutions are 
available for almost every application 
and offer increased yields, efficiency, 
sustainability and safety, and space-
saving solutions. 
Heat and Control has been setting 
benchmarks in food manufacturing 
process efficiency for over 70 years and 
our French fry and formed potato 
product systems are the workhorses of 
the industry. We process a broad range 
of styles, including straight cut fries, 
crinkle cut fries, curly fries, potato 
wedges, and variety of potato co-

products. Our industry leading 
continuous fryer design gives you total 
control of temperature with rapid 
adjustment to product load changes 
to assure uniform and consistent frying 
at the highest capacity. 
While no two French fry installations 
have been the same: oil 
management and electroporation 
are trending topics. Dedicated 
research and development have 
seen a range of innovative, new 
equipment brought to market; Greg 
Pyne, Sales and Marketing Manager 
(International) explains. 
Oil Management:  A critical element 
in the production of French fries is oil 
management. Processers use oil 
removal equipment, as an innovative 
way to recover frying oil and 

minimize oil wastage and this 
technology can provide significant 
cost savings, increased yields and 
produces healthier products.  
 
OIL SWEEP 
DE-OILING SYSTEM™  
The Oil Sweep De-oiling System strips 
fried potato products of surface-oil, 
prior to freezing and packing. 
Suitable for French fries, potato 
wedges and potato co-products, this 
equipment was specifically 
developed to increase oil life and 
reduce oil usage. It recovers stripped 
oil through a bank of cyclones before 
returning it to the fryer oil recovery 
system; solid fines are then separated, 
and reusable oil is transferred back 
into the frying system. 

Technology and innovation continue to enhance the cooking processes of potatoes and 
custom designed processing equipment allows French fry manufacturers to respond to 
consumer demand for greater choice, better quality, and healthier alternatives. 
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Typically, French fries leave a fryer 
carrying around 8% oil by weight. 
While much of this oil is contained 
within the fries themselves, this 
technology recovers much of the free 
surface oil, which results in increased 
yields for manufacturers. 
This equipment can remove and 
recover up to 250 kg/hr of fryer oil on 
a 25t line and increase production 
time due to a low build-up of fat in 
the pre-cooler stage. Total oil recovery 
is approximately 1% of the fryer 
throughput and represents an oil 
consumption saving of over 10%. 
The Oil Sweep is custom designed, 
specifically for the French fry and 
Potato products industry. It has an 
inline cyclone bank and low-pressure 
extraction ducting underneath a 
permeable chain conveyor. Product is 
received from the fryer and conveyed 
over a series of suction plenums, 
where air is drawn downwards 
through the pack to strip surface oil. 
Stripped oil is recovered, and this 
allows expensive frying oil to be 
reused in the production process. 
It can be retrofitted into existing lines 
and has low maintenance 
requirements thanks to spray balls in 
the equipment, which can connect 
into a processor’s existing cleaning and 
inspection units. Duct work features 
hygienic design, including hinges on 
the ends of the plenum, which are 
easily opened for cleaning purposes.  
Heat and Control supplied the Oil 
Sweep De-oiling system, as part of a 
recent installation of a complete 
French fry line. The commission also 
included a Flexible Batter Coating 
System, which can be moved in and 
out of operating mode, as required 
and features a two-stage, multi-zone 
cooking feature which allows the 
processor to customize cooking 
conditions for both coated and 
uncoated, French fries. This integrated 
system has a 25,000 kg/hr (55,000 
lbs/hr) capacity. 
 
E-FLO® ELECTROPORATION 
After extensive research and 
development, Heat and Control 
brought to market the E-FLO® 
Electroporation system. This system 
applies Pulsed Electric Field (PEF) 
processing to potatoes prior to 
processing offering benefits to both 
potato snack and French fry producers. 

Through its use of PEF, the E-FLO 
provides significant yield savings to 
producers of French fries, potato 
chips, formed potato products and 
other root vegetables. The 
technology works by removing 
sugars and amino acids, which 
reduces the level of acrylamide. When 
processed with the E-FLO, raw French 
fries become more flexible, resulting 
in less product breakage. 
 
DEVELOPING 
E-FLO TO DELIVER PEF 
To bring this equipment to market, 
Heat and Control partnered with the 
Swedish tech company ScandiNova, 
a world-leading provider of solid-
state high-power pulse modulators 
and RF systems. PEF had been used 
previously in the food industry - 
with juices, wine, and olives - as a 
means for sterilization, preservation 
and to retain nutritional value. Our 
innovation was to use this 
technology, in a new application, 

and for an entirely different 
purpose, the whole potato.  
In a global collaboration, Australian, 
US and the UK based Heat and 
Control teams worked with a 
European snack processor and 
ScandiNova, to bring to market a 
solution that has enhanced the 
cooking process and made the 
reduction of acrylamide possible. 
The design team was delighted when 
they realized the E-FLO provided a 
host of additional benefits, such as 
improved yield and product quality, 
increased line efficiency and reduced 
operational costs. 
 
HOW IT WORKS 
The technology works by sending PEF 
through the cell walls of the potato, to 
perforate cell membranes with 
microscopic holes. This allows sugars 
and asparagine to be released from 
the vegetable before its cooked, 
thereby reducing harmful acrylamide.  
Peeled and washed potatoes are 

Expert View: Heat&Control 

Using PEF technology, the E-FLO removes sugars and asparagine to reduce 
acrylamide formation and provides significant yield savings, fast processing, 
cutting improvements and lower oil content in final product



Expert View: Heat&Control 

16 Issue 5/2021   •   POTATO PROCESSING

supplied in measured 
quantities by upstream 
equipment and delivered to 
the E-FLO infeed chute. The 
rotating E-FLO wheel transports the 
potatoes through the processing 
area as a compact packed bed 
through a water bath.  
Processing takes place in a water bath 
so that the electrical pulses can 
influence the product as desired. 
After a short exposure to the electric 
field pulses, to perforate the cell walls, 
the potatoes are lifted and discharged 
from the water bath by the 
continuing rotation of the wheel into 
the discharge chute. The potato then 
continues down the production line 
where greater amounts of sugars and 
asparagine can be removed during 
the slicing and washing stages.   
While E-FLO was originally created as 
a solution to reduce acrylamide, 
without degradation to the original 
taste and texture of the product, the 
technology increases line efficiency 
and reduces operation costs. 
Electroporation allows the tissue of 
potato to become more permeable 
removing the need for blanching 
before cooking.  
With less blanching, starch loss is 
avoided and yield is increased. Slicing 
thousands of potatoes daily results in 
dull slicer blades; PEF processing 
softens the tissue of the potato, 
allowing blades to slice between the 
cells of the potato rather than 
through them. This lessens pressure 
and friction on tools, which equates 
to less down time and longer 
equipment life. 
Pulsed electric field treatment 
typically reduces fat content of the 
final product. This is due to increased 
starch content in the outer cell layers 
of the potato slices and smoother 
surface after cutting, which enhances 
the oil drip-off effect after frying. 

 
THE 
SCIENCE 
OF PEF 
Pulsed Electric Field 
(PEF) is a unique 
nonthermal method of 
inactivating microorganisms, 
including many of the common food 
pathogens, without heating the 
product to the usual pasteurization 
temperatures. The destruction or 
inactivation of the microorganism is 
achieved by the breakdown of the 
microorganism's cell membranes 
during exposure to electric fields. 
For potatoes processors, the use of 
PEF treatment delivers cell 
disintegration, in place of the 
preheater operation. In this 
application, pulsed electrical fields 
create micro-pores in cell 
membranes, which enable the loss of 
primarily of liquid contents such as 
asparagine and reducing sugars but 
not starch loss. Structural and textural 
changes are also realized, reducing 
wear on cutting blades, increasing 
line yield and reducing water usage. 
 
PEF LOWERS PROCESSING 
COSTS AND REDUCES 
ACRYLAMIDE LEVELS 
Using PEF technology, the E-FLO 
provides significant yield savings to 
producers, with faster processing of 
the potatoes, cutting 
improvements for a longer blade 
life and lower oil content in the final 
product. E-FLO technology removes 
sugars and amino acids to reduce 
the level of acrylamide in potato 
chips by half. Raw sliced French 
fries that have gone through the    

E-FLO are more flexible, 
resulting in less product breakage. 
 
YIELD IMPROVEMENTS 
Softer potato tissue makes the 
product easier to cut, resulting in 
faster processing speeds, higher slice 
yield and a longer blade life. Less 
pressure on the equipment means 
less downtime for maintenance and 
fewer blade changeovers. French fries 
are more permeable resulting in less 
product breakage. 
 
IMPROVE PRODUCT QUALITY 
A smoother chip surface means the 
chips absorb less oil, resulting in lower 
oil content in the finished product. 
 
MINIMIZE 
OR REDUCE BLANCHING 
The tissue in the potato becomes 
more permeable, which reduces the 
need, or length of time needed, to 
blanch potatoes before cooking. 
The benefits of this processing me -
thod have seen many food processors 
across various industries incorporate 
the technology into their processing 
lines.  A recent report by Technavio 
(January 2020) stated the global food 
industry pulsed electric field (PEF) 
systems market is poised to grow by 
USD 227.52 million during 2020-2024, 
progressing at a CAGR of about 24% 
during the forecast period.  l





Process 

Shaping Up 
Potatoes

18 Issue 5/2021   •   POTATO PROCESSING

Formed potato products 
originally started out as a 
co-product for the French 
fry industry. A revenue 

stream out of what was before 
considered waste. It has now 
grown to have dedicated form 
lines. Still using the slivers from 
French fries but only to 
supplement higher capacities. 
Idaho Steel features a rotary 
forming machine in its portfolio 
and says that making any number 
of formed potato products allows 
processors to increase their 
recovery. "Parts of the potato that 
could not be cut into a nice strip 
would otherwise be sent to waste 
or as animal feed at a low price. A 
value-add product can be made 
through ingredients or almost any 
variation of shape." 
Idaho Steel's specialists point out 
that a key feature of their Nex-
Gem+ platform is that they have 
developed a quick, toolless insert 

that can be changed out 
effortlessly by operators.  
"In the past, on the classic formers, 
a complete rotary head was 
required to change shape. Now, 
with the Nex-Gem+, inserts can be 
manufactured in a shorter time, 
using 3-D printing along with 
standard machining. The onboard 
wash-in-place system reduces 
labor and clean up time. Product 
delivery to the head is also 
improved to reduce product 
weight variance," Idaho Steel's 
representatives say. "The Nex-
Gem+ is built for potato products. 
We understand the unique market 
and product used to make potato 
shapes and the machine has been a 
standard in this industry."  
Idaho Steel Products/Reyco Systems, 
working with strategic partner 
Kiremko, are committed to the 
potato industry providing complete 
lines and support in all types of 
potato processing, on a global scale. 

The group can supply receiving, 
processing, packaging, control, 
engineering, project management, 
install, startup, and support. 
DJM is another company that has 
developed a complete line of 
VacForm machines for the 
production of various formed 
products, including potato 
specialties. According to the 
company, the patented DJM 
pressure distribution system 
ensures extremely small weight 
variations, which prevents product 
loss and optimizes economic 
production. By also equipping the 
machines with an automatic paper 
insertion system – paper 
interleaver, the products can be 
produced in stacks with a ‘sheet of 
paper’ between each product so 
they are always easy to separate 
from each other. If required DJM 
can build machines with even 
higher production capacities in 
order to always perfectly match a 

Tater tots were invented in 1953 when American frozen food company Ore-Ida founders 
F. Nephi Grigg and Golden Grigg were trying to figure out what to do with leftover slivers 
of cut-up potatoes. They chopped up the slivers, added flour and seasoning, then pushed 
the mash through holes and sliced off pieces of the extruded mixture.  
 
by Tudor Vintiloiu 
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client's production situation, 
requirements and possibilities. 
Additionally, two digitally speed 
controlled conveyor belts (400, 600 
or 1000 mm width) of the DJM-
flattening units are positioned at 
an (adjustable) angle, while their 
speed is automatically 
synchronized with the forming 
machine. This results in perfectly 
shaped flat products with very low 
thickness tolerances. 
 
MAIN GLOBAL PROCESSORS 
Global leader McCain Foods 
supplies specialty and formed 
potato products to both the retail 
and foodservice sectors. Across 
certain parts of the world, its hash 
browns appear in shapes such as 
triangles and ovals, as well as 
nuggets. The US foodservice range 
also includes Bodycakes, which are 
described as seasoned, bite-sized 
hash browns. McCain’s portfolio 
also includes children’s products 
such as Smiles and Emoticons, 
which are made from crispy 
mashed potato.  
Lamb Weston of the US is the 
world’s second largest 
manufacturer of frozen potato 
products and occupies a leading 
position in the North American 
market. It operates 26 
manufacturing facilities in 26 
countries and its products are sold 
in more than 100 countries 
worldwide. Its US range includes 
shredded hash browns, as well as 
several other types of formed 
potato products, e.g. potato 
pancakes, tater puffs, potato sticks 

and hash brown patties. A recent 
launch was Waffled Hash Browns, 
which are inspired by Belgian-style 
waffles. Also present in North 
America is Kraft Heinz’s Ore-Ida 
brand. This encompasses both 
hash browns and tater tots, the 
former of which includes Potatoes 
O’Brien, i.e. hash browns mixed 
with diced onions.  
The Dutch-based Aviko also has a 
global footprint, with production 
facilities in both Europe and China. 
It is owned by the Dutch co-
operative Royal Cosun, which has 

an annual turnover worth in the 
region of EUR2bn. Aviko, which 
processes over 1.6 million tons of 
potatoes per year, supplies 
customers in the retail and 
foodservice channels. Formed 
potato products include hash 
browns, croquettes, noisettes and 
gratins. In the US, for example, its 
foodservice range includes Röstiko 
hash brown rounds and triangles, 
which are pre-fried and then 
frozen. Its UK retail range includes 
hash browns in Golden and Bite-
sized varieties.  l
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The design of the fryer also 
plays an important role. It 
should be easy to remove 
crumbs and to clean.  Also, 

the temperature of the oil heating 
system should be as low as 
possible, minimizing oil exposure 
to excessive heat. 
In continuous frying, oil 
performance is determined by 
turnover. The higher the turnover, 
the more the fresh oil is topped and 
the longer the oil’s longevity will be. 
Oil turnover is determined by the oil 
volume in the fryer and the amount 
of oil absorbed by the fried food.  

OIL DEGRADATION 
Oil quality is intrinsic to creating 
high-quality, healthy snack 
products. However, when frying 
potato products, cooking oil can 
quickly degrade as a result of a 
number of factors such as oil type, 
temperature and the processing 
method. This not only reduces oil 
quality but also disrupts cooking 
efficiency, making it harder to clean 
the fryer and ultimately 
compromising product quality. 
Frying with degraded oil can also 
trigger serious health-related side 
effects due to the increased levels 

of fatty acids, oxidized lipids and 
acrylamides in the product. 
In most frying operations, the fatty 
acid level of the oil will rise to an 
unacceptable level if the total 
volume of oil in the system cannot 
be turned over within a set time. 
Turnover occurs by the pickup of oil 
into the products as they pass 
through the fryer. Depending on 
their physical characteristics, most 
products absorb oil during the 
initial stages of frying, lowering 
optimum oil levels. Potato slices, for 
example, can absorb anywhere 
between 24% and 40% of oil. For 

In frying, the oil itself is just one of many factors that determine oil longevity: the quality 
of the fried product, the equipment and the process also impact how long oil can be 
used. To achieve the best results, it is important to minimize the ‘oil enemies’ like carbon 
(food particles) and air through oil filtration and steam blanketing.  
 
by Tudor Vintiloiu 
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this reason, a fresh oil infeed is necessary for oil levels to 
return to 100% and ensure the product is cooking in the 
freshest oil possible for optimum quality. 
Producers are increasingly looking toward new 
ingredients as a possible solution to improving the 
quality and healthfulness of their products, including 
the type of cooking oil. From canola, sunflower and 
olive oil to coconut and corn oil, they are inundated 
with choice. While some oils are closely linked to health, 
such as olive oil, due to its high levels of 
monounsaturated fatty acids, others, such as coconut 
oil, have distinct flavor profiles. As a result, the selection 
of oil is key when it comes to meet ever-evolving 
consumer demands. 
Oil degradation in a fryer is a very complex process. 
During the frying process, the oil breaks down due to 
three different reactions: oxidation, polymerization and 
hydrolysis. The dominant reaction is oxidation. The 
typical oil flavors (positive and negative) are produced by 
oxidation. Unsaturated fats react with oxygen, resulting 
in peroxides, which react further into aldehydes, alcohols, 
ketones and acids. Presence of water facilitates 
hydrolyzation, producing free fatty acids. Polymerization 
results in the formation of oil gums.  
The most innovative frying technology incorporates 
continuous oil filtration systems to help remove 
particulate material, left behind from sliced products, 
during cooking. Typically, the oil is passed through a 
filtering system to remove both large and fine particles. 
If left in the oil, these particles continuously produce 
polymers and other polar compounds that create an 
off-taste in the product and degrade the frying oil, 
affecting the organoleptic properties including 
crunchiness. The sooner and more effectively the 
particles are removed, the better the oil quality. 
 
FILTRATION 
Göran Wadsten, senior advisor at Rosenqvists stresses 
out the fact that when it comes to oil filtration one of 
the most important things to consider is that you have 
to have a well designed fryer. The fryer design and the 
oil flows have to be made in such a way so the loose 
product particles don't stick in the fryer, otherwise any 
filtration system is useless. 
"There have been many instances where the fryer design 
doesn't allow the debris and the burnt particles to leave 
the fryer because the oil outlets are not correctly 
designed or the oil speed inside the fryer is too low. And 
if the oil speed on the outlet is too low, then what's 
happening is that the particles will sediment inside the 
pan, and they will never reach the filter." 
Food particles that stay in the fryer will burn and 
carbonize, increasing oil breakdown and negatively 
impacting color, flavor and smell of the oil and the end 
food product. 
Also crumbs should not get in contact with the oil 
heating system. Particles that stick to the heating 
elements will also burn, leading to heat transfer 
inefficiencies, bitter flavor notes and eventually to 
unexpected shutdowns. At the same time the size of 
the fryer filter should be aligned with the size of the 



particles that need to be removed, 
as well as with the oil volume. In 
addition to filtration, replenishment 
of oil is required to keep a proper 
oil level and will rejuvenate the oil. 
Heat and Control Inc. recently 
released the OilSaver Filtration 
System to its Oil Management 
System lineup. 
The OilSaver extends the life of 
frying oil with continuous high 
efficiency filtration down to 10 
microns. The OilSaver preserves 
frying oil quality by removing solids 
(coating, crumbs, etc.) using high 
efficiency filtration during 
production while the fryer is in use. 
The OilSaver can be used with any 
fryer and keeps frying oil in good 
condition for coated protein 
products, peanuts, snack foods, 
appetizers, and other fried foods. In 
addition, OilSaver's vacuum 
technology makes it the safest 
option on the market with no 
chance of spraying dangerous, hot 
oil from the system. 
"This latest addition to Heat and 
Control's catalogue advances our 
oil filtration capabilities and 
provides our clients with a safer 
option for manufacturing facilities," 
says James Padilla, director of 
Product Development at Heat and 
Control Inc. "The OilSaver will allow 
Heat and Control to be flexible in 
creating the superior products we 

have been known for 
manufacturing for 70 years." 
Filtered Oil: Before & After The 
versatile OilSaver accommodates 
up to 60 gallons per minute in a 
small area. The dry cake discharge 
recovers large quantities of oil and 
returns the recovered oil back to 
the fryer. 
Every component of Heat and 
Control's oil management 
solutions is designed to maximize 

oil quality and improve energy 
efficiency. With advanced 

control over oil heating, 
filtration, transfer, 

cooling, and 
storage, as well 
as rapid oil 

turnover rate, you'll be able to 
create fresh and delicious products. 
 
PRESSURE-LESS OIL 
FILTRATION SYSTEM 
OilSaver's vacuum technology 
makes it the safest option with no 
chance of spraying dangerous, hot 
oil from the system. High efficiency 
slipstream filtration takes place 
during production while the fryer is 
in use. The primary benefit of the 
OilSaver is the ability to keep the 
frying oil in good condition on a 
continuous basis. 
Maintain consistent color, reduce 
generation of Free Fatty Acids, and 
minimize the chance of scorching 
and off-flavors.  l
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“This latest addition to Heat and 
Control's catalogue advances our 

oil filtration capabilities and 
provides our clients with a safer 

option for manufacturing facilities.”  
James Padilla, director of Product Developmen 

 at Heat and Control Inc
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“If the oil speed on the outlet is too low, 
then what's happening is that the 
particles will sediment inside the pan, 
and they will never reach the filter.”  
Göran Wadsten, senior advisor at Rosenqvists
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Recent research from 
Campden BRI has shed 
light on the species 
composition of food 

industry biofilms and the most 
effective methods to remove them 
– helping food manufacturers 
minimize shelf-life-related issues 
often associated with biofilms. 
The research found current 
methods used to tackle biofilms 
may not be as effective as 
previously thought, leading the 
researchers to investigate a 
targeted approach to help 
manufacturers identify and 
overcome their specific biofilm-
related issues. 
Rob Limburn, microbiology group 
manager at Campden BRI who led 
the project, said: “Biofilms can play 
havoc with food manufacturers’ 
operations. Not only are they 
resistant to usual decontamination 
methods making them hard to 
remove, but when they do detach, 
they can easily spread around a 
factory leading to post-process 
contamination and reduction of a 
product’s shelf-life. They also often 
go undetected as the usual means 
of monitoring microorganism 
levels commonly do not detect the 
biofilm-forming organisms that 
cause problems, which may be in a 
viable but not culturable (VBNC) 

state. Defining the resistance of 
key spoilage organisms in their 
biofilm state has allowed us to 
establish and optimize procedures 
for decontamination and removal 
of biofilms in several food 
industry settings.” 
Bacteria can stick to surfaces by 
producing a slimy layer of polysac -
charides known as a biofilm. This 
layer is very difficult to remove 
and can protect the bacteria from 
cleaning and disinfection, leading 
to persistent spoilage or shelf-life 
issues. Biofilms are often complex, 
composed of multiple different 
microbial species, carbohydrates, 
proteins and DNA, and may harbor 
pathogenic species such as 
Listeria monocytogenes, 
Salmonella and others. For these 
reasons, biofilms have long been 

an issue for the food industry. 
The three-year project investigated 
biofilms in factories from a range of 
sectors – including dairy, meat, fish, 
deli and ready meal plants. 
Feedback during Campden BRI’s 
semi-annual member meetings 
highlighted that many food 
business operators were concerned 
that their methods of detecting and 
controlling biofilms were 
ineffective and potentially the 
reason behind persistent sporadic 
shelf-life issues. 
To tackle this issue, the researchers 
first identified and isolated the key 
biofilm-producing organisms and 
used these to establish the most 
effective ways of removing them – 
trialing both the traditional and 
alternative approaches. The 
findings threw into question what 

Unsanitary equipment and insufficient hygienic level in the food industry lead to 
increased populations of microorganisms and can compromise quality and safety. 
Sanitation is an important part of the HACCP system, as its application significantly 
eliminates microorganisms in the production process. 
As a result of non-compliance with sanitation 
procedures, food products are 
contaminated and undesirable 
foodborne illnesses of the 
consumer occur. 
 
by Tudor Vintiloiu
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we know about biofilms and how 
to control them. 
Zoe Lambert, microbiology 
research manager at Campden BRI 
who conducted the research, 
stated how initial results came as a 
surprise: “We found that some of 
the common methods to 
decontaminate a surface with a 

biofilm weren’t as effective as the 
industry believes. In fact, we learnt 
that combinations of chemical, 
enzymatic and/or physical 
approaches were sometimes 
needed to ensure biofilm removal.” 
Working with the food industry, 
Campden BRI’s research has 
helped develop a targeted 
approach to help manufacturers 
identify and overcome their 
biofilm-related issues. 
Limburn added: “We’ve developed 
a service which will help our 
members to better understand 
and tackle their issues with 
biofilms. From growing the 
biofilms, trialing current methods 
and creating bespoke treatments, 
we can help businesses control 
persistent biofilm formers. This can 
save manufacturers time and 
money by identifying the best 
approach quickly.” 
 
NEW DEVELOPMENTS 
In a recent announcement, 
Bio-Fence, an Israeli health and 
food tech start-up founded in 2018 

at The Kitchen Hub, Israel’s largest 
food tech incubator, presented its 
innovative polymer that can be 
added to topcoat and binds 
disinfectants to surface. Pilot results 
show dramatic increase in 
sanitization efficiency and 
complete elimination of 
pathogenic bacteria.  
The 11-week proof of concept saw 
Bio-Fence antimicrobial coatings 
applied to the floor and lower part 
of walls of a food manufacturing 
facility in Israel. Despite repeated, 
strict cleaning and disinfection 
routines, the facility had a 
continuous pre-pilot presence of 
listeria sp, particularly on the 
production floor. 

During the three-week control 
phase prior to the application of 
the Bio-Fence coating, listeria was 
detected in 21 out of 23 (91%) daily 
floor samples; following the 
application of the Bio-Fence 
coating, listeria was completely 
undetectable on the floor surface 
during day-to-day production. 
Results from the pilot also show a 
dramatic reduction of up to 99.9% 
in the level of gram-negative 
bacteria as demonstrated by 
Enterobacteria (EB) readings, and a 
considerably improvement in 
hygiene levels as demonstrated by 
Total Count (TC) readings. Exactly 
the same cleaning and hygiene 
routines, involving a chlorine-based 
product, were practiced before and 
after the Bio Fence application. 
Environmental pathogens within 
the food production process 
remains one of the greatest risks to 
food safety, with the presence of 
these bacteria in the production 
environment directly linked to the 
contamination of food. 
The food manufacturing facility was 

specifically selected for the pilot as 
it poses a series of complex 
challenges to maintaining hygiene 
levels; the production environment 
includes low temperatures, 
humidity, condensation and heavy 
movement of workers and 
equipment – all conditions under 
which listeria can thrive. 
Despite the pilot taking place under 
heavy organic load and wet 
conditions, the results demonstrate 
that Bio-Fence technology, when 
embedded in an industrial topcoat, 
can serve as a powerful anti-microbial 
solution that stabilizes and prolongs 
the activity of standard sanitizers, 
thereby helping dramatically reduce 
the spread of listeria. 

“We found that some of the common 
methods to decontaminate a surface with 
a biofilm weren’t as effective as the 
industry believes.” 
Zoe Lambert, microbiology research manager 
at Campden BRI
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As a result of the successful proof of 
concept, the manufacturing facility 
has continued to use Bio-Fence’s 
antimicrobial coatings and is now 
looking to expand the use of the 
coating in other areas of the facility. 
“Dealing with environmental 
pathogens like listeria, salmonella 
and others in food production 
processes is a continuous struggle 
for food manufacturers, especially 
in the production of sensitive 
food defined as RTE. There is a 
direct link between the presence 
of these bacteria in the immediate 

environment of production 
equipment and the 
contamination of food products. 
Sadly, thousands of people are 
still infected by listeria every year, 
causing a mortality rate of more 
than 25%," Ofer Shoham, CEO of 
Bio-Fence, commented. 
“We are hugely encouraged by the 
breakthrough results of this pilot, 
which independently demonstrates 
the efficacy of the Bio-Fence 
product in helping eliminate listeria. 
We are convinced, as demonstrated 
by the POC results, that our 

technology can cut the path of 
infection and improve the overall 
hygiene level in food production. 
We look forward to using this trial as 
a basis to employ our product and 
technology into other highly 
sensitive food production 
environments,” he added. 
 
HACCP LEADS THE FIGHT 
HACCP has become synonymous 
with food safety. It is a worldwide 
recognized systematic and 
preventive approach that 
addresses biological, chemical and 
physical hazards through 
anticipation and prevention, rather 
than through end-product 
inspection and testing and thereby 
reducing the food-borne illness. A 
HACCP is a scientific system for 
process control that has long been 
used in food production to prevent 
problems by applying controls at 
points in a food production 
process where hazards could be 
controlled, reduced or eliminated. 
Potato being a low-acid food, and 
more so in potato chips processing, 
problems associated with the 
presence of food borne pathogens 
like Fusarium solani, F. Roseum, 
Phytophthora erythroseptica and 
Pythium Species, Erwinia 
carotovora, Cornybaeterium 
sepedonieum, Verticillium 
alboatrum and Fusarium 
oxysporum and others have been 
documented. The traditional quality 
testing and inspection used in 
potato chips factories is sometimes 
applied to the product only once a 
problem presents itself. It is thus 
difficult to maintain a thorough 
product inspection because of lack 
of trained and skilled manpower, 
human error in obtaining sufficient 
samples and so on.  
To ensure safe consumption of 
potato products, the design of 
HACCP plan is essential and has 
great importance. The 
development of a HACCP plan 
based on the HACCP principles that 
can be applied in a potato 
processing plant to replace the 
traditional inspection and quality 
procedure in order to prevent the 
hazards in production may prove to 
be the most reliable sanitation 
strategy for food processors.  l

“We are convinced, as demonstrated by 
the POC results, that our technology can 
cut the path of infection and improve the 
overall hygiene level in food production.”  
Ofer Shoham, CEO of Bio-Fence
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From cheese to barbecue 
(BBQ) to sour cream and 
onion, the average 
American consumes 4 

pounds of flavored chips per year. 
Flavor line extensions have fueled 
growth for many snack food 
producers because they use the 
same production equipment and 
brand name as existing products. 
Development time is shortened to 
the time spent formulating and 
testing the new seasoning.   
A new flavor is easier to try and 
accept than a new brand. Line 
extensions allow the snack 
manufacturer to have a portfolio of 
products that appeal to a broad 
range of consumers at lower cost. 

Each flavor can be used to extend 
the reach of the brand. 
In a recent interview for Potato 
Processing International, Tanya 
Culafic, End-Use Market Lead, 
Savoury Snacks at Kerry walked us 
through her company's portfolio of 
seasoning and flavor solutions. 
"Our portfolio of reliably sourced 
savory ingredients and Authentic 
Savoury™ taste products includes: 
flavors, cheese and dairy, smoke 
and grill, yeast extracts and infused 
oils. By leveraging our 
fermentation, extraction and 
cooking expertise, Kerry has 
developed a toolbox of solutions 
that deliver on salt and umami 
taste, while reducing the amount of 

sodium in a product. Tastesense™ 
Salt solutions improve taste 
perception while rebalancing the 
overall eating experience." 
 
NPD PROCESS 
Supported by a market research 
and consumer insights team, 
Kerry's seasoning solutions 
translate trends in the marketplace 
into deliverable flavor profiles for 
savory snacks - accommodating 
market specific labeling 
requirements. 
"Our team of experienced and 
highly trained ‘Seasonistas’ then 
combines a wide range of 
materials, many developed and 
manufactured by Kerry themselves, 

There is a growing segment of population whose eating habits have shifted to snacking 
throughout the day, often skipping sit-down meals completely. It should be no surprise 
that this translates into big opportunities for snack companies. However, snack 
consumers are demanding. They want variety and many options. And it is up to the snack 
food companies to provide new seasonings for chips to keep snackers interested and 
coming back for more. 
 
by Tudor Vintiloiu
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in such a way as to create a 
complete taste sensation for the 
consumer," Culafic explains. 
"These consumer insights and taste 
sensations are then validated by 
our sensory science team, to ensure 
that they meet the market need 
and drive preference in snacking for 
potato chip manufacturers." 
A hot topic for potato chip 
manufacturers globally is to create 
healthier snacks without 
compromising on taste. Kerry says 
they are uniquely positioned to 
deliver on this task and have 
significant experience in sodium 
reduction, utilizing their 
Tastesense™ salt reduction tools. 
"As a taste and nutrition company, 
Kerry can also fortify the nutritional 
status of your product. We have a 
range of functional ingredients 
including probiotics, beta glucans, 
omegas, proteins and fiber, while 
also improving the shelf life 
naturally with our range of 
fermented ingredients," Culafic 
points out. 
 
BETTER-FOR-YOU 
These days better-for-you potato 
chip options that have various 
health claims are growing in 
popularity, and with those come 
certifications and regulatory 
requirements. Fuchs North America 
offers a dedicated team of food 
technologists with extensive 
experience in creating custom 
flavor solutions that deliver "out-of-
this-world flavor while also meeting 
stringent health and wellness 
requirements". 
The company also has a regulatory 
team always on hand to answer 
questions about food industry 
regulations in the United States 
and abroad, as well as to support 
producers through the 
certification processes. 
"When it comes to trends, we’re 
always looking ahead. Snack trends 
– and specifically potato chip 
trends – are constantly evolving, so 
we’ve invested heavily in resources 
that can help you keep on top of 
what consumers are currently 
craving. We’ll proactively send you 
trend insights and flavor ideas that 
are specific to your product, target 
demographics, and brand," Fuchs' 

experts say. "A simple BBQ just 
doesn’t cut it anymore with 
consumers. They want something 
unique and different. These days, 
when it comes to potato chips, it’s 
all about ethnic flavors, comfort 
food inspired flavors, and super hot 
flavors. Unique and upscale 
ingredients are also on the rise. 
Finding innovative ways to 
incorporate up-and-coming 
ingredients and flavors into 
products can be a challenge." 
When discussing flavors and what’s 
next for the food industry, there are 
a lot of possibilities for potato 
chips. Fuchs says their team of 
marketing and consumer 
preference experts will partner with 
producers to make sense of trends 
and translate them into flavors that 
consumers will appreciate. 
"Our R&D team proactively 
formulates to help avoid common 
seasoning challenges. Our process is 
part science, part art. We approach 
the potato chip seasoning 
development process with a lot of 
creativity, and we understand that 
no two brands or products are 
exactly alike. That’s why everything 
we do is custom. We are all about 
developing potato chip seasonings 
that are unique to your product, 
brand, and specifications," Fuchs' 
experts point out. 
 
MARKET DEMAND 
Consumers are continuously 
looking for healthier snacking 
options as well as bold, adventurous 
flavors all at a reasonable price 
point. The pandemic resulted in 
consumers seeing savory snacks as 
an affordable treat resulting in 
exponential growth in this category. 
The lack of overseas travel saw 

consumers tasting adventure 
through snacking. Comfort and 
nostalgia were also a key trend 
due to widespread uncertainty in 
daily life.  

“By leveraging our fermentation, extraction 
and cooking expertise, Kerry has developed 
a toolbox of solutions that deliver on salt 
and umami taste, while reducing the 
amount of sodium in a product.” 
Tanya Culafic, End-Use Market Lead, 
Savoury Snacks at Kerry



Processors have focused the choice 
of flavors in their new product 
launches around bridging 
geographical distances and 
introducing consumers to new 
taste experiences, taking 
advantage of the travel bans that 
have kept people from exploring 
ethnic tastes and cuisines. 
Best-selling taste profiles vary from 
market to market, so it is difficult to 
pick out clear winners. In the UK and 
Ireland, old favorites such as cheese 
and onion, and salt and vinegar are 
still popular, whereas in mainland 
Europe, paprika is still a front-runner. 
Cheese is a global profile along with 
onion, while in Central and South 
America chilli is king.  

FLAVOR CUSTOMIZATION 
"We need to understand the 
process such as the temperature 
when the seasoning is applied, the 
form of the crisp itself; whether it is 
a flat crisp, crinkle cut or hand 
cooked. Once we understand some 
of this basic information, we can 
design a product with certain flow 
characteristics, an appropriate 
application level and ensuring the 
overall taste profile responds to 
consumer preference," says Culafic. 
According to the specialist, the 
biggest challenge is always hitting 
the right taste profile. Consumers of 
potato crisps and snacks are very 
discerning. They easily pick up on 
any changes to their favorite snack 

and any new launches on the 
market must hit the spot in terms of 
taste profile, overall strength, 
impact, balance and characteristic 
nuances. "In addition, we have to 
take in to account the ingredient 
restrictions that the customer 
demands, including sodium levels, 
the use of natural flavorings and 
ingredients, organic provenance as 
well as ensuring that materials are 
sustainably sourced. Besides these 
sensorial and legislative 
requirements, the seasonings also 
have to perform in the 
manufacturer’s factories; they must 
flow without being too dusty, 
adhere to the product, if applied in 
oil they need to stay suspended. 
There are numerous considerations 
to take into account," Culafic adds. 
 
TASTE SYNERGY 
What consumers are now looking 
for are the healthier versions of 
their favorite snacks and 
beverages by reduction of fats, salt 
and sugar. This is also now the 
focus of most of the global foods 
regulators. This has encouraged 
FBOs (Food business operators) 
also to look at various alternatives 
and reduce salt, sugar and fats in 
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“Snack trends - and specifically potato 
chip trends - are constantly evolving, so 
we’ve invested heavily in resources that 
can help you keep on top of what 
consumers are currently craving.”  
Fuchs North America
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their products. However, the 
challenge that comes along is how 
to fill the vacuum that is created 
by reduction of these ingredients 
that have a critical role to play not 
only regarding taste but also in 
technological aspects. Salt or 
sweet enhancing flavors help to 
bridge this gap of taste to a much 
greater extent, resulting into 
moving the product into a 
healthier category. 
Many flavor combinations have a 
synergistic effect whereby they 
enhance the sweet or salty profile 
of the product and thereby 
reducing the actual use of these 
ingredients. Most umami flavors 
reduce the need for salt as they 
enhance the salty notes of food. 
Sometimes adding salty notes 
triggers the taste buds to perceive 
more of sweet notes and thereby 
reducing the sugar requirement. 
Some salty notes also enhance the 
sour profile. That is why we see 
many citrus, vinegar or sweet-sour 
flavors with a tinge of salty notes. 
According to Jon Seighman, author 
of "Snack Food Seasoning", 
manufacturers do not construct 
complicated ingredient declarations 
to confuse the competition, but 
rather to create great-tasting snacks 
with well-balanced flavor and 
appetizing visual appeal. To 
accomplish this, seasoning 
formulators develop complex blends 
of ingredients that provide multiple 
flavor sensations. Each ingredient in 
the formula serves a specific function 
to help achieve flavor and 
appearance characteristics that 
attract consumers. 
Some ingredients provide the 
characterizing flavor of the 
seasoning. The smoke, 
Worcestershire, and natural and 
artificial flavors are the primary 
characterizing flavors in the 
seasoning, and part of the initial 
flavor burst. They are tasted first as 
the top note of the seasoning and 
also are part of the aftertaste. 
Other ingredients affect the mouth 
feel or texture of the seasoning. 
Sour cream powder, cheddar cheese 
powder, or Monterey Jack cheese 
powder are not present to introduce 
characterizing dairy flavors that the 
consumer will taste and recognize, 

but to give a pleasant fatty mouth 
feel to the seasoning. The fattiness of 
these ingredients helps blend the 
harshness of the hickory smoke and 
meaty flavors with the background 
flavors of onion, garlic and tomato to 
provide a smooth transition from 
taste to taste. 
 
OUTLOOK 
According to Kerry, consumers will 
continue to be demanding in their 

requirements whether it is for an 
indulgent product or a healthier 
product. Ingredient restrictions will 
become more challenging as 
consumers want cleaner labels, but 
consumers will still want to be 
adventurous and try new taste 
sensations. Potato crisps and snacks 
are a great vehicle for consumers to 
try something bold and new, so 
they will need to further push the 
boundaries of taste.  l



Markets - Australasia 

Australia Aims for 
Sustained Potato Exports

32 Issue 5/2021   •   POTATO PROCESSING

Most of the Australian 
product is grown for 
chipping, which means 
it is competing for a 

global supply. While there are 
restrictions on importing fresh 
potatoes into Australia, the frozen 
market is global, with over-supply 
affecting prices paid at the farm 
gate, according to an analysis by 
The Farmer. 
Similarly, the fresh market is 
global. Australia exports seed 
potatoes to Norfolk Island and Fiji; 
and eating potatoes to markets as 
diverse as Asia, United Arab 
Emirates, Saudi Arabia, Papua New 
Guinea and Europe. 
 
COVID-19 CONSEQUENCES 
Like many industries, 2020 brought 
a year of demand uncertainty for 
the potato processing industry with 
food service deeply affected in 
several states of Australia. Although 
the demand for crisps was strong, 
the processors of French fries were 
at times eagerly searching for 

frozen storage space as lockdowns 
and restrictions saw a rapid drop in 
consumption, according to an 
article published in the autumn 
2021 edition of Potatoes Australia. 
“Despite creating volatility in 
demand, COVID-19 hasn’t 
negatively impacted overall 
consumption of chipping products. 
Although sales through outlets like 
petrol stations and convenience 
stores were affected, there was an 
overall incremental increase in 
consumption driven by demand 
through supermarkets,” said Allan 
Smith, Chair of the Potato 
Processors Association of Australia. 
“The instability had impacts right 
through to the growers supplying 
factories and their flexibility and 
support was appreciated. We see 
Australian consumption remaining 
solid and overall sales and 
consumption is expected to 
continue at 2020 levels. Some 
export of crisping potato and 
retail product is likely to continue, 
as is some importing; however, 

the industry remains relatively 
well insulated from mass import 
due to the nature of the product,” 
Smith outlined. 
 
FRENCH FRY OUTLOOK 
While the outlook for consumption is 
encouraging, the ongoing impact of 
COVID-19 in the EU is seeing greater 
availability of product on the global 
market, and fry imports for 
December were the highest for 2020. 
 “The arrival of COVID-19 resulted in 
volatility in the market, and some 
12 months later we are just starting 
to see demand return to pre-
lockdown levels,” explained Josh 
Opas, Vice Chair of the PPAA. "2020 
was a challenging time for 
processors; we needed to adjust 
our large-scale operations to supply 
more into the retail sector, and less 
into food services, which is not a 
trivial process. We are seeing 
companies reinvigorating their 
capital works programs which is an 
encouraging move for domestic 
production,” said Opas. 

The potato industry accounts for 20% of all vegetable production in Australia. Out of that, 
processing potatoes accounts for 56%, fresh potatoes 36%, and seed production makes 
up the remaining 8%. This production is spread across all Australian states, with Victoria, 
Tasmania and South Australia each accounting for almost one quarter of the crop. 
 
by Tudor Vintiloiu 



EXPORTS 
Australian potato exporters have 
continued to supply international 
markets during the first six months 
of 2021, all the while experiencing 
market and logistical disruptions. 
Total potato export value has 
dropped 6% to AUD22,420,507 and 
volumes are down 8% to 30,759 tons 
compared to the same period of 
2020. AUSVEG’s Sam Turner reports. 
From January to June 2021, potato 
export volumes have fallen from 
32,686 tons 2020 to 30,759 tons 
compared with the same time last 
year. Export value has also dropped 
from AUD24,241,214 in 2020 to 
AUD22,420,507 over the same 
period. This represents a 6% 
reduction in volume and an 8% 
reduction in value for the period. 
The main export destination for 
Australian potatoes is South Korea, 
followed by the Philippines, 
Malaysia, and Singapore. South 
Korean imports have continued to 
grow in the first six months of 2021, 
with trade increasing 26% in 
volume to 16,513 tons and increase 
24% in value to AUD9,642,314. 
While demand for Australian 
potatoes continues to grow in a 
range of export markets, COVID-19 
disruptions are impacting potato 
exporters. Growers continue to face 
challenges with increases in freight 
costs, reduced freight capacity, 
inconsistent sailing schedules and 
difficulties in securing containers. 
 
TARIFFS 
In 2020 Australian potato farmers 
were able to enjoy improved access 
to the Thai market with two key 
commitments now realized under 
the Thailand-Australia Free Trade 
Agreement (TAFTA).  
Thailand has now implemented 
zero tariffs and the removal of tariff 
rate quotas that limited the volume 
that could access the lower TAFTA 
tariff rate for Australian seed and 
processing potatoes.  
Minister for Agriculture, Drought 
and Emergency Management 
David Littleproud said at the time 
that the removal of limits was a 
boost for potato farmers.  
“This is an important market access 
improvement for the Australian 
potato industry,” Minister 

Littleproud said. “In addition to 
being exempt from tariffs, 
Australian farmers can now export 
seed and processing potatoes at 
any time of the year. This is a 
fantastic outcome for our 
producers and exporters who 
already have well-established 
relationships with Thai buyers. Last 
year, Thailand was our second 
largest potato export market at 
USD4.6m in 2019 and the removal 
of remaining constraints is only 
going to help grow our exports. 
Our seed potatoes are used by Thai 
farmers to grow potatoes locally 
while processing potatoes are used 
to make products like potato chips.” 

Processing potatoes produced in 
all states are permitted to import 
into Thailand subject to 
phytosanitary requirements. 
Seed potatoes from South Australia, 
Victoria and Western Australia are 
currently approved by Thailand’s 
Department of Agriculture to be 
exported to Thailand.  
“The Australian Government is 
committed to working with Thailand 
to implement our commitments 
under TAFTA and continue to 
increase our two-way agricultural 
trade,” the minister concluded.  l
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20% 
of all vegetable 
production in 
Australia is 
potatoes.  
 
 6% 
was the total 
potato export 
value drop in 
2021 vs. 2020. 

  8% 
was the total 
potato export drop 
in volumes in 2021 
vs. 2020.  
 
 56% 
of the total 
potato production 
in Australia is 
processing 
potatoes. 
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These are most often 
produced, dried and semi-
processed for ease of storage 
and shipment, before 

undergoing further processing later 
in the manufacturing chain. During 
this stage, snack pellets can be 
expanded via a range of techniques, 
some of the more common of which 
include frying, air-popping, baking or 
roasting. After this process, the snacks 
are then seasoned, packaged and 
sold via retail channels. They offer 
numerous advantages, examples of 
which include a long shelf life, high-
density features and ease of storage 
and transport.  
Besides potatoes, extruded snack 
pellets are typically manufactured 
from starch-based raw materials such 
as cereals, pulses or vegetable 
powders. The different raw materials 
used result in differing finished 
products, comprising a range of 
shapes, formats, flavors, etc.  

THE EXTRUSION PROCESS 
Extrusion technology is one of the 
most established and widely used 
techniques used within the food 
processing industry. It is a procedure 
whereby various assorted ingredients 
are forced through an opening in a 
holed die or plate, after which they are 
cut to a pre-determined size via the 
use of blades. Extruder equipment 
consists of a large gyrating screw fitted 
within a fixed barrel, at the end of 
which is the die. The extrusion process 
allows large-scale manufacture of food 
products through a well-ordered 
system that guarantees the finished 
products have a uniform appearance 
and texture.  
Food products manufactured using an 
extrusion process typically contain 
high levels of starch. This allows the 
products to remain intact during mass 
manufacture. In addition to potato-
based snacks, other applications for 
extrusion technology within the food 

processing industry include breakfast 
cereals, bread, biscuits, croutons, some 
varieties of pasta products, textured 
vegetable protein, confectionery, dried 
pet foods, baby foods and beverages. 
In addition to their other features, 
extruded snack products typically 
contain low moisture levels, i.e. around 
4-6%. This makes them shelf-stable 
and therefore increases their shelf life.  
The market for snack pellets produced 
via extrusion has grown in recent 
years, driven by the widening diversity 
of products in terms of ingredients, 
shapes, colors, textures and flavors, as 
well as greater incidences of snacking 
amongst large chunks of the global 
population. In recent years, more 
manufacturers have started to use hot 
air instead of oil during the pellet 
expansion process, which is suitable 
for products made from raw 
ingredients such as potatoes, corn, rice 
and wheat. The ability of snack pellets 
to expand can be attributed to the 

Consumer demand for more novel shapes and designs continues to influence the market 
for extruded snack pellets. Products made from potato derivatives such as flakes, 
granules and modified starches represent one of the main sectors within the overall 
market for extruded snack pellets. 
 
by Jonathan Thomas

Jonathan 
Thomas
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presence of gelatinized starch, 
whereby the water evaporates when 
heated rapidly above boiling point. 
This creates an internal pressure, 
increasing the volume of the product, 
which then regains rigidity due to the 
lack of water.  
The technology used in the 
production of snack pellets 
increasingly enables products to be 
made which offer unique 
characteristics that can appeal to end-
users – examples include a high fiber 
content (for those seeking out 
healthier or more nutritious snacks), or 
multi-colored pellets, which can add to 
aesthetic appeal. One possible area of 
future growth is the emergence of 
snack pellets incorporating ancient 
grains, such as quinoa, sorghum and 
amaranth, demand for which 
continues to increase across much of 
the bakery industry. Products with 
these ingredients have already started 
to appear in other sectors of the savory 
snacks market.  

Growing consumer demand for more 
novel products and shapes continues 
to drive the global market for food 
extrusion technology. Global market 
value is forecast to increase from 
around USD60bn at present to more 
than USD80bn by the middle of the 
current decade, although the industry 
may take a year or two to recover from 
the effects of the Covid-19 pandemic. 
Other growth factors include the 
rising demand for convenience foods 
in parts of the world such as Asia and 
Latin America, as well as the 
continued popularity of hot extrusion 
processes. Savory snack applications 
account for the largest sector of the 
food extrusion technology market, 
ahead of breakfast cereals.  
From a supply perspective, the global 
market for extrusion equipment used 
for snack pellets is wide and diverse. In 
the US, American Extrusion 
International claims leadership of the 
global market for equipment used in 
the manufacture of snack foods. Based 

in Illinois, the company’s customer 
base numbers over 600 firms, spread 
across more than 100 countries. Its 
extrusion equipment is used to 
manufacture different varieties of 
snack foods and cereal products, 
examples of which include potato 
sticks and wavy chips.  
One of the market’s other leaders is 
GEA Group, which is headquartered in 
Germany. Within the last fiscal year, the 
company’s revenue amounted to over 
EUR4.63bn, while its order intake was 
worth over 4.7 billion. The company’s 
extruder equipment (which appears 
under the xTru brand) can produce 
snack pellets using potato derivatives, 
cereal flours and various other 
vegetables, such as legumes. Many of 
its recent innovations have been 
geared towards the production of 
innovative snack shapes, in line with 
market trends and customer demands.  
Another leading supplier of extrusion 
technology for products such as snack 
foods is Clextral, which is 



headquartered in France and services customers in over 
100 countries worldwide. In addition to snack foods, it also 
provides extrusion technology for products such as 
breakfast cereals, pet foods and food ingredients. The 
company specializes in the twin-screw extrusion 
technology now being favored for snack food applications, 
operating state of the art facilities for snack pellets in 
France, the US and Australia.  
Also present within the market for twin-screw extrusion 
technology is the UK-based company Baker Perkins. The 
company’s range includes the SBX Master, which is used 
extensively within the food processing industry. Baker 
Perkins supplies extrusion equipment used in the 
manufacture of extruded and filled snacks, including both 
shaped and premium varieties. This offers a diverse product 
choice, ranging from standard balls, rings, curls and 
chipsticks to more complex designs and shapes.  
 
MARKET SIZE & TRENDS 
The global market for extruded snacks is currently worth 
over USD50bn, having grown in recent years by an annual 
average of more than 4%. Regional growth has been 
highest in the Asia-Pacific countries, which are 
considerably less mature than those further west – 
furthermore, many of the region’s younger urban 
consumers are adopting western lifestyles and diets, with 
snack foods one notable beneficiary. The economic 
impact of Covid-19 was also less pronounced in countries 
such as China, due to the swift measures introduced to 
curb the spread of the virus, which in many instances 
resulted in a less dramatic fall in consumer spending.  
Potato-based products are estimated to account for up 
to a third of the global extruded snacks market in value 
and volume terms. In Europe and the Middle East, the 
share of the overall market taken by potato-based pellets 
increases to more than 50%. The potato sector competes 
alongside extruded snacks made from ingredients such 
as wheat flour, corn, rice, tapioca and various pulses (e.g. 
beans and lentils). Extruded snacks made from wheat 
have grown in popularity in recent years, mainly for 
health reasons – for example, these are often low in fat 
and carbohydrates, as well as being high in dietary fibers. 
Elsewhere, extruded snacks made from pulses such as 
lentils and chickpeas have also gained in popularity, 
having benefited from the trend towards plant-based 
products in many parts of the world. Recognized as a 
good source of fiber and protein, snacks made from 
pulses are ideally positioned to capitalize on healthy 
eating trends with growth in demand likely to be 
strongest amongst sections of the population such as 
vegans. Another growth sector is extruded snacks made 
from tapioca flour, an ingredient already widely used in 
regions such as Latin America, Africa and Asia and 
which also carries strong links with health.  
Traditionally, single-screw extruded products have 
accounted for the bulk of the global market, largely in 
the grounds of cost. However, recent growth has been 
higher within the twin-screw sector, a development 
expected to gather pace over the coming years. This is 
chiefly because twin-screw extrusion systems offer 
numerous benefits compared with the single-screw 
counterparts, examples of which include a better mixing 
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ability, higher pumping efficiency, 
greater flexibility and lower usage of 
energy and water. Twin-screw 
extruders also offer a larger number 
of configurations for extruded snacks, 
as well as greater levels of 
productivity due to faster processing 
and quicker changeover times. Twin-
screw systems are better positioned 
to produce the variety of shapes, sizes 
and formats which snack 
manufacturers and end-users are 
seeking in today’s marketplace.  
Potato-based products continue to 
represent one of the major sectors 
within the global market for snack 
foods, which suggests that demand 
for extruded varieties should remain 
high for the foreseeable future. Within 
the last couple of years, sales of 
potato-based extruded snacks are 
thought to have benefited from the 
lockdown measures imposed to curb 
the spread of Covid-19. The frequency 
of in-home snacking increased as 
people’s movements became more 
restricted, with many types of snacks 

having come to be seen as a way of 
relieving boredom by those working 
from home or self-isolating, as well as 
a source of escapism.  
These sentiments were expressed in 
the latest edition of the State of 
Snacking study published by 
Mondelez International in 2020. This 
survey (which canvassed the 
opinions of almost 6,300 people) 
found that over half (52%) 
considered snack foods to be 
something of a lifeline during the 
pandemic and the lockdown 
measures introduced to curb its 
spread. In addition, a sizeable 88% 
of respondents felt that they were 
snacking either more frequently or 
around the same compared with 
periods prior to the pandemic. 
According to research from the Oral 
Health Foundation, staying at home 
led to 38% of UK consumers 
increasing the number of times with 
which they snacked throughout the 
course of a typical day. This trend 
was most evident amongst younger 

consumers and families – for 
example, 61% of those aged 35 and 
under admitted to eating more 
between meals. This was also true 
for 70% of households containing 
children aged under five.  
Consumer concerns over possible 
weight gain during lockdown have 
also become steadily apparent 
during 2021, since movements and 
exercise were subject to 
limitations. It seems likely that 
these concerns will translate into 
high levels of demand for snacks 
marketed or positioned on a health 
platform, while the pandemic may 
also increase awareness of the 
need for better diets in the longer 
term. It has also been suggested 
that some consumers may have 
turned to snacks featuring exotic or 
novel flavors based on ethnic food 
cuisine as an alternative to 
travelling to foreign destinations. 
Extruded snack pellets are well 
positioned to capitalize on all these 
ongoing trends. l

Snacks 
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According to a recent 
research paper called 
'Opportunities and 
Challenges in Sustainable 

Agri-food Systems' published in 
Potato Research, journal of the 
European Association for Potato 
Research (EAPR), knowledge 
exchange to support development 
of small-scale potato storage 
facilities in rural and low-income 
countries should be fostered. 
However, the recent ban of the 
effective and inexpensive sprout 
inhibitor chlorpropham (CIPC) in 
Europe by October 2020, used in 
high-capacity potato storage 
facilities and export shipments, 
constitutes a major technical and 
economic challenge for the 
European potato sector.  
It is mainly due to the high cost and 
limited knowledge of alternative 
solutions. CIPC has been used since 
1959 and has enabled year-round 
market supply (fresh and industry) 

as well as exports to far-away 
destinations, while controlling the 
quality of tubers. Alternative 
products exist, such as mint oil, 
ethylene, carvone oil, and di-
methyl-naphthalene, approved in 
Europe or 3-Decen-2-one 
approved only in North America. 
However, all of these are applied 
exclusively by nebulization in 
gaseous form, for which lots of 
current European storage facilities 
are not fully prepared.  
In the current scenario, the 
additional costs need to be borne 
by the producers, as the issue of 
competitiveness of European 
finished products on world markets 
(mainly French fries) prevents a full 
pass-on of the additional costs to 
the end consumer. 
Such a story and situation illustrate 
the weaknesses and the limited 
sustainability of global and local 
systems based on the use of 
synthetically produced substances. 

The European Commission has 
recently formally set the value of 
0.4 ppm as a temporary maximum 
residual limit (tMRL) in potato 
(products). The decision saved the 
industry from immediately having 
to apply the standard value 
(detection limit) of 0.01 ppm. This 
transitional regulation was 
essential, as it allowed time for the 
industry to remove leftover 
contamination from storage sheds.  
According to Jean-Pierre Van 
Puymbrouck, president of 
Belpotato.be, “This is very positive 
for the potato sector. An immediate 
change to the threshold value of 
0.01 ppm would have been a 
disaster, as it was simply not 
possible in practice. Fortunately, 
Europe listened to our arguments 
and we were able to negotiate a 
temporary MRL." 
The tMRL will be reviewed based on 
monitoring data which must be 
submitted to the Commission by 

Potato storage facilities in industrialized countries serve mainly as insurance for tuber 
availability for the processing industry year-round, and development of sustainable 
technology is part of the research activities of storage facility providers.  
 
by Tudor Vintiloiu



December 31, 2021 at the latest, 
then updated on December 31 of 
each subsequent year, together 
with an updated report on the 
preparation and implementation of 
cleaning practices.  
 
LIMITED OPTIONS 
Although potato varieties with long 
dormancy periods are available on 
the market, they are not always 
selected by growers and retailers 
because they sometimes do not 
meet the requirements of the 
potato value chain, or are not in the 
list of required varieties when 
growers contract with for example 
with processing companies. 
Cold-induced sweetening (CIS), 
which happens in most processing 
varieties, restricts the chance of 
using cold temperature storage to 
prevent sprouting. It is 
undesirable as well, since it results 
in dark fried products and 
increases acrylamide content.    
For all these reasons, the potato 
value chain, which has for a long 
time relied on CIPC, must now find 
its solution in one of the few 
alternatives on the market. 
 
MALEIC HYDRAZIDE (MH)  
Maleic Hydrazide (MH) is a potato 
sprout suppressant that was first 
identified as a plant growth regulator 
in the 1940’s and in the early part of 
the following decade its activity on 
potato as a sprout inhibitor was 
discovered. It acts by inhibiting cell 
division but not extension of existing 
cells. MH is applied to the growing 
crop as a foliar spray, not as an in-
storage treatment. 
Interim data from AHDB at Sutton 
Bridge has shown that in the 
absence of CIPC, MH can offer good 
sprout control and boost efficacy of 
alternative treatments when used 
in combination with them. 
 
ETHYLENE 
Restrain is a system that uses 
natural ethylene gas, which keeps 
potatoes dormant and prevents 
sprouting. The producer says that 
using ethylene gas means there 
won’t be any residue left in the crop 
or in the storage facility, allowing 
the immediate delivery of potatoes 
for processing. 

The system works in all bulk stores, 
box stores or even ‘leaky’ stores. 
Ethylene being a dynamic gas that 
has about same weight as air, within 
minutes it is evenly distributed 
throughout the space. The 
software-controlled generator 
continuously distributes a low 
concentration of ethylene evenly 
throughout the potato storage. 
After three days of exposure to 
ethylene, the sprouting process of 
the potatoes in the storage is 
blocked. A supplied sensor measures 
the ethylene concentration in the 
storage, and the smart generator 
automatically adjusts the gas 
production to the measured values. 
Because the concentration of 
ethylene used is low, the method is 

considered cost-effective and safe, 
according to the company. 
 
MUSTARD-BASED TREATMENT 
MustGrow announced that it has 
obtained an exclusive patent license 
from the University of Idaho, 
surrounding a natural biopesticide 
mustard-based treatment for stored 
produce and other foods, with a focus 
on the sprout suppression of potatoes. 
The treatment uses an active 
ingredient found in the mustard plant, 
allyl-isothiocyanate, to control 
vegetable and potato sprouting. Most 
notably, this does so without the use of 
harmful synthetic chemicals. The 
company is now working to advance a 
commercial solution for the potato 
storage industry. 
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SPEARMINT OIL 
Marketed by Kent-based Juno Plant 
Protection, Biox-M is a 100% 
spearmint oil product applied as a 
hot fog. Biox-M has no harvest 
interval, as crops treated with it 
may be removed from store 
immediately. However, the 
company advises that there should 
be a retention period of up to 12 
days in store, to allow the naturally 
occurring odor to dissipate.  
Initially spearmint oil was used 
alongside CIPC to salvage crops 
that had already begun sprouting, 
as one effect is that it physically 
burns back developed sprouts, and 
any remaining tissue tends to fall 
off during grading. 
 
ORANGE OIL 
UPL has brought to market an 
orange oil product, ARGOS, which 
has been shown to prevent 
sprouting in stored potatoes, and 
has recently gained approval from 
Ireland’s regulatory body. 
ARGOS is made from a natural 
substance, d-limonene (terpene), 
which is obtained by the physical 
extraction of oil from the orange 
peel. According to the company, 
there is no residue, no smell or taste 
to the end product, and no 
withholding period. This means the 

product is flexible for fresh and 
processing sectors, with no effect 
on fry color. 
The orange oil is applied as a hot 
fogging concentrate, and 
commercial trials since 2015 
showed favorable performance 
against mint oils and other 
alternatives, even rivaling the 
outgoing established CIPC inhibitor. 
 
1,4-DIMETHYLNAPHTHALENE 
(DMN) 
DormFresh Ltd. is a company that 
brings the 1.4SIGHT solution to the 
European market. 1.4SIGHT works 
as a dormancy enhancer that 
prolongs suppression in stored 
potatoes and is reversible. It is 

normally applied as a vapor (usually 
hot) to stored potatoes. 1.4SIGHT 
penetrates through the potato skin 
and works internally to restore its 
dormancy, a process that lowers 
the respiration rate, slowing the 
loss of moisture and solids, thereby 
diminishing shrink and 
susceptibility to pressure bruise. 
Moreover, restoring dormancy may 
also shorten the post-harvest 
“sweat period”. 
While the size of the store is not that 
crucial for the product performance, 
the producer warns that it is 
important to fill the warehouse with 
potatoes as much as possible, in 
order to minimize dilution effects 
due to empty space. l

“In the current scenario, the additional 
costs need to be borne by the producers, 
as the issue of competitiveness of 
European finished products on world 
markets prevents a full pass-on of the 
additional costs to the end consumer.”  
André Devaux, Potato Research, 2021
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