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A large chunk of the 
attraction to chips, be 
it regular or batch fried 
(or “oven baked”/ 

“handmade”, as marketing 
departments call them) relies 
mainly on two attributes: flavor, 
which is the predominant factor 
that tempts consumers to 
repurchase a product, as they 
love the taste and want to buy 
the brand again and aspect 
or design. 
On this second feature, which 
primarily draws the eye and 
inspires curiosity in shoppers, chips producers rely on both 
packaging, ads promoted in heavy-rotation on all possible 
media, as well as something that stand out from the crowd 
and gets the word of mouth going.  
Referring to  this second characteristic of a commercially 
viable and successful product, one of the… let’s say more 
unusual examples is that of the recently-introduced black 
and red colored chips. One company that sells such products 
has branded their range as “Just Brutal”. The chips do not fall 
behind in current world trends in food and everyone now 
has the opportunity to try them. The black vegetable 
charcoal, a natural dye, gives them their color, while the 
company’s other eye-catching option, red chips, follows a 

recipe based on the lingonberry 
fruit.  Of course, the majority of 
chips sold across the world, come 
in both traditional and out of the 
box flavors and aspect: sour 
cream with onions, cheese, Thai 
steak, Caribbean crab, Thai 
pepper balsamic vinegar and salt.  
And let's not forget that  the 
global market shows no signs of 
significantly slowing down, 
especially in developed Asian 
economies, the US and Western 
Europe. Thus, global consumers 
have endless choices and 

omnichannel access when it comes to potato chips, and, 
according to Nielsen, only 8% of shoppers across the globe 
consider themselves firm loyalists to the products they use. 
Given this, and the fact that almost half (42%) of global 
consumers say that they “love to try new things,” it looks 
like potato chips manufacturers are determined to deliver 
on the promise of new flavors, tastes, environmentally-
friendly packaging and other R&D and marketing 
strategies, to lure shoppers to their products. This especially 
since the potato chips market, batch fried or classic, is a 
fiercely competitive one.  
Now, who’s up for a bag of black chips?  

Stay safe! l

It looks like potato 
chips manufacturers 

are determined to 
deliver on the promise 
of new flavors, tastes, 

environmentally-
friendly packaging,  
to lure shoppers to 

their products.

Dan Orehov - Managing Editor 
email: dan.orehov@trade.media, Skype: dan.orehov
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FAM was recently honored with 
the ‘Leeuw van de Export’ 
award. Every year, Flanders 
Investment and Trade (FIT) 

recognizes Flemish companies with this 
award for the most striking export 
strategy and results. The award was 
presented to FAM for several reasons, 
according to Mark Van Hemelrijk, CEO 
of FAM: “Our excellent results in the 
past five years speak for themselves. 
But FIT is also rewarding our different 
approach to strategy per region. […] 
FAM is living proof that you can 
develop a sustainable export strategy 
in which the local partners and 
suppliers play important roles. We 
believe in giving something back to 
Flanders and our economy for all the 
opportunities we have been able to 
benefit from.” In recent years, FAM has 

seen a turnover increase by at least 
107%, from EUR14m in 2014 to 
EUR29.68m in 2019. “This growth is 
91.3% based on our turnover from 
exports,” explains Van Hemelrijk. “I may 
say it’s a very healthy export: we are 
present in at least 97 countries across a 
number of continents. And we have no 
plans to stop expanding.” According to 
Guy Baeten, strategic market 
development director at FAM, the rising 
turnover from export is the result of a 
well-thought-out growth strategy: “In 
the early years, the direction we wanted 
the business to move into was often 
based on gut feeling. If an opportunity 
came up and we felt that it was the 
right choice, we went for it. But at a 
certain point, you need a strategic 
positioning to shape your future.” He 
continued to say that the requirements 

of the target market, the necessary 
capacity, the approach towards 
potential clients, everything was 
thoroughly researched before taking 
the next step. “The way we targeted 
possible new markets was sometimes 
quite different, but it appears to have 
been successful. For example: almost 
60% of pizzas in North America are 
topped with cheese cut by FAM 
machines,” Baeten added. 

Tasmanian supermarkets have united to show 
support towards the state’s potato producers, 
confirming they will not stock imported potatoes, 
according to a report published by The Examiner, 

in Australia. While a conditional import license was 
approved in June for South Australian company Mitolo 
Group to import fresh potatoes into Tasmania, the 
products will not end up on supermarket shelves. Coles, 
Woolworths, and Island Fresh – which operates the IGA 
chain of independent supermarkets, confirmed they 
would not stock the imported SA potatoes in Tasmania. A 
Coles spokesperson said the chain had no plans to change 
suppliers in light of the import approval. “All fresh potatoes 
sold in Tasmanian Coles supermarkets are grown in 
Tasmania and supplied by three key suppliers. We are 
committed to supporting local farmers and have no plans 
to change this,” the spokesperson said. “Coles purchases 
around AUD400m worth of food from Tasmanian farmers 
and producers every year.” 
Farmers were surprised last 
week after the conditional 
approval was discovered 
during a Q&A in Parliament. 
The Tasmanian Farmers and 
Graziers vegetable council and 
potato producers have 
requested more information 
on the terms of the approval.

Tasmanian Shops 
Will Not Stock 
Imported Potatoes

In a recent press release, 
Rosenqvists announced that 
Fredrik Rönnberg has replaced 
Göran Wadsten as sales manager at 

Rosenqvists Food Technologies. 
“Fredrik has been a part of Rosenqvists 
sales team for almost two years and is 
now looking forward to leading, 
supporting and developing our sales 
forces. We strongly believe in a positive 
future for the food industry and have 
decided to continue to develop and 

invest in our team. A new sales manager has been appointed and a 
new area sales manager has strengthened Rosenqvists Food 
Technologies team further,” said the company. After a long and 
remarkable career at PPM and later Rosenqvists Food Technologies, 
Göran Wadsten has decided to start his retirement plans. Wadsten will 
hand over the responsibility as sales manager at Rosenqvists Food 
Technologies but will remain active in supporting key customers and 
markets moving forward. The company also announced the 
appointment of Kamel Hamade as area sales manager. “Kamel 
Hamade is a long-time acquaintance for our company from his career 
as business development director at Hayssen-Simionato in Italy. He 
will be responsible for sales activities in the Middle East and North 
Africa. We look forward to working with Kamel Hamade and we are 
convinced that his extensive network and in-depth knowledge of the 
snack food industry will add value to the support and business we 
offer to our customers,” said the company.

Rosenqvists Food 
Technologies Makes 
New Appointments

FAM Wins Prestigious Export Award





Key Technology recently 
announced the appointment of 
Marco Azzaretti as director of 
marketing. Azzaretti was 

previously with Key from 2012 to 2019, 
most recently as the Automated 
Inspection Systems Product Manager. In 
his new role as Director of Marketing, he is 
responsible for strategies and initiatives 
that promote the value of the company’s 
digital sorting, conveying and process 
automation solutions worldwide. 
“We are thrilled to welcome Marco back. 
During his prior tenure at Key, he 
accumulated a deep understanding of 
our products, markets and customers,” 
said Carson Brennan, president of Key 
Technology – Americas. “Among other 

things, Marco was instrumental in helping 
us develop and launch our VERYX family 
of digital sorters, which established new 
standards of performance and continues 
to evolve and lead the industry today. His 
industry expertise and strong customer 
relationships will help guide strategies 
that best serve food processors around 
the world.” 
Azzaretti brings over 20 years of 
leadership experience in product 
management and marketing of 
processing equipment and automation 
technology for the food industry. Most 
recently, he was Senior Manager of 
Solutions Marketing at Compac, a 
leading supplier of inspection systems 
and packing automation technology to 

the fresh produce industry. 
“This is an exciting time at Key. We 
continue to expand the capabilities of 
our solutions, offering processors new 
possibilities for ensuring the quality and 
safety of their products, while helping 
maximize their profitability,” said 
Azzaretti. “As the COVID-19 pandemic 
compounds existing labor issues, the 
value of automation is even more 
apparent. By collaborating with our 
customers and understanding their pain 
points, we can develop products that 
directly address those challenges and 
open new opportunities.” 
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Cavendish Farms recently announced the construction of 
a new potato research and plant breeding center in New 
Annan, Prince Edward Island. The USD6m facility, which 
is fully funded by the company, is an investment in the 

sustainability of PEI’s all-important potato industry. As witnessed 
over the last two summers, the growing season is changing with 
hotter temperatures and less precipitation at critical times. This is 
a real challenge for PEI growers and places the potato crops at 
risk. The new research facility, with the state-of-the-art 
greenhouse, will allow Cavendish Farms to conduct important 
research year-round. Different lines of potatoes with promising 
traits such as superior yields and a reduced environmental 
footprint specific to soil, climatic and seasonal conditions on PEI 

will be evaluated. “In the face of this changing climate, our 
research will be focused on high yielding potatoes that can 
withstand and be resistant to hot dry summers and disease 
pressures,” said Robert K. Irving, President of Cavendish Farms. 
“Developing a potato variety that grows better yields in shorter 
seasons with less fertilizer will be beneficial to the PEI 
environment.” The Cavendish Farms Research Center will be 
studying different potato varieties. All seeds will produce a 
different type of plant so that the best lines can be used in future 
potato growing seasons. “A locally driven approach to developing 
varieties that are more suitable to our specific climate will be an 
asset to the entire PEI potato industry,” said Greg Donald, PEI 
Potato Board General Manager.

The German Federal Office of 
Consumer Protection and Food 
Safety (BVL) has approved the 
ethylene-based sprout suppressor 

Restrain as a safe crop protection product, 
with immediate effect. The approval applies to 
the treatment of potatoes (for both domestic 
consumption and starch production), onions, 
garlic, shallots, propagating material and 

tomatoes. European potato and onion growers are in urgent need 
of anti-germination treatments such as Restrain’s, because the 
previously standard agent, CIPC, has been prohibited in all 
European Union member states as of this storage season. The ban 
came into force because recent findings showed that CIPC leaves 
harmful residue on agricultural produce. 
“Germany is a big market for us, so we are very pleased that 
Restrain has been officially approved here as well. But, above all, it 
is good news for public health. Restrain is a natural sprout 

suppressor, which does not leave any harmful residue on 
potatoes. That means the method is also, for example, suitable for 
organic farming and the application for this is being processed. In 
addition, it is good news for German growers. Our method is 
suitable for all forms of storage and is in the same price range as 
the previous CIPC method of sprout suppression. Moreover, tests 
have shown that Restrain does not negatively affect the fry color 
of potatoes,” said Andreas Fust, sales manager for Restrain in 
Germany. Restrain uses a residue-free anti-germination method 
based on ethylene gas. Ethylene is a natural gas, which suppresses 
the extent of cell growth in potatoes. By dispersing ethylene in the 
potato storage space to a precise protocol over the storage period, 
potatoes remain dormant, and sprouting and internal 
germination are prevented. However, the agent also has other 
applications. It improves the yield of seed potatoes when growers 
apply it as an accumulator. It also helps tomatoes to ripen faster at 
the end of the season. Restrain has also been approved by the BVL 
for these applications. 

News 

Germany OK’s Restrain Sprout Suppressor  

Key Technology Appoints Marco 
Azzaretti as Director of Marketing

Cavendish Farms Unveils Potato Research Center 
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“For kettle-style chips, the frying time 
and temperature can be 

reduced without changing the 
final moisture content of the chip.”  

Elea

When producing potato chips, it is important to consider 
the distinction between continuous cooked chips and slow-cooked, 

hard-bite style chips. This is based on the time and temperature profile used to cook the 
potatoes, normally called batch fried, kettle-style or oven baked chips, a market that is 

growing yearly and has now exceeded 20% of the overall chips market.  
 

By Dan Orehov

C ontinuously cooked chips, 
at higher temperatures 
and shorter cook time, 
result in a softer texture 

and a higher oil content chip. The 
low temperature and longer 
cooking time of chips results in a 
crunchier, “harder bite” chip with a 
lower finished chip oil content.  

MORE CONSUMERS GO FOR 
“KETTLE-STYLE” CHIPS 
Although continuous cooked chips 
are the mainstay of the market, the 
growing segment, making up 
about 20% on the market, is the 
hard-bite chips, typically made on 
batch fryers, to achieve the “U” 
shaped temperature profile 

required to develop the crunchier 
texture. While continuous cooked 
chips are produced at rates up to 
6,000 lbs./hr. of finished chips from 
one fryer, batch fried chips are 
produced in a batch fryer with a 
maximum capacity of up to 500 
lbs./hr. per fryer. Batch fried chips 
producers typically utilize as many 
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as 10 or 20 
batch fryers, 
to produce the capacity 
required to meet their 
market demand.  
Another aspect that is important 
to tackle is acrylamide formation 
during the frying process, 
because it is a growing concern 
for many potato chips processors. 
Vacuum fryers are a popular way 
to reduce acrylamide, as they can 
keep frying oil temperatures 
below 120°Celsius, the point at 
which acrylamide forms. They 
operate at 10% or less of normal 
atmospheric pressure, so the 
moisture boils off at lower 
temperatures. This means it can 
fry products with a higher sugar 
content, like potatoes, without 
over browning finished chips. 
“Another way to reduce acrylamide 
is to pre-treat potatoes prior to the 
frying process, by using a method 
called electroporation. This 
technique involves electrical fields 
being sent through a cell in order to 
perforate the membrane with 
microscopic holes. This process 
allows sugars and amino acids to be 
released from the potato prior to 
cooking, which in turn lessens the 
occurrence of acrylamide. Heat and 
Control’s E-FLO™ has seen excellent 
results using the electroporation 
method for potato chips, with a 
reduction in acrylamide of over 
50%,” according to equipment 
manufacturer Heat and Control.  
 
MORE ON VACUUM 
As mentioned above, vacuum 
batch fryers are an alternative 
means of producing snacks, using 
low pressure and low temperatures. 
It has been proven that vacuum 
processing makes snacks healthier, 
according to manufacturer Normit. 
Frying by means of this technology 

can be described as a 
process of removing 

moisture and cooking food 
through contact with hot oil. 
However, the oil does not enter into 
the product’s open pores, and 
therefore, the resulting snack will 
have only a minimal oil content. 
Compare this with the 40% oil 
content of classical processing! 
Moreover, the low pressure at 
which processing is carried out in a 
vacuum fryer, allows companies to 
produce snacks at lower 
temperatures, from 85°С to 120°С. 
Carcinogens do not form in the oil, 
which stays fresh longer, and its 
consumption is lower than in 
atmospheric fryers. When fried at 
low temperatures, the product 
maintains its natural color, taste, 
aroma, and nutrients. Fruits and 
vegetables fried in a vacuum fryer 
are turned into healthy snacks that 
are rapidly gaining in popularity 
and becoming an alternative to 
traditional chips. 
“Europe is a region where healthy 
eating is becoming a very 
important topic of conversation, 
and many companies are trying to 
develop "healthier snacks". US 
regions are also acknowledging 
problems with obesity and 
companies are trying to develop 
healthy alternatives. In Asia, 
vacuum batch frying equipment is 
already selling very well,” Normit 
representatives explain, also 
mentioning that the company is 
the unique manufacturer of 
vacuum fryers and dryers in Europe. 
“We have our own manufacturing 
base, and therefore we can oversee 
the whole production cycle with 
the highest quality at all stages. Our 
company manufactures equipment 
for the entire stages of production, 
from washing to applying spices 
and packaging, in collaboration 

with companies manufacturing 
dosing and packaging equipment,” 
they add.  
 
HOW PULSE ELECTRIC FIELD 
TECHNOLOGY IS USED FOR 
BATCH FRIED CHIPS 
According to equipment producer 
Elea, the answers is yes, since after 
sorting, destoning and washing, the 
PEF treatment is one of the first steps 
in the production process of chips, in 
both a batch fryer or a continuous 
chips line. The treatment has no 
influence on the peeling process of 
potatoes. Also, the peel has no 
influence on the PEF treatment itself. 
This allows a constant process with 
peeled or unpeeled potatoes. The 
potatoes enter the PEF system and 
are continuously transported by a 
belt through an electric field. The 
processing time from inlet to outlet 
is less than 10 seconds, while the 
treatment time itself is only of a few 
microseconds. The size or amount of 
the raw material can vary, but the 
treatment remains constant.  
“Through the application of PEF, the 
texture of the potato is softer, which 
leads to an improved slicing. A 
smoother cut brings several 
important benefits, such as less 
starch leakage during washing, less 
breakage and debris as well as 
longer knife durability. This further 
results in less particles entering the 
fryer, which will keep the frying oil 
quality higher for longer. The PEF 
treatment can create radical new 
shapes and cuts for potato chips, or 
allow for processing of new hard to 
cut raw material like cassava, sweet 
potato or taro. Raw materials now 
have the strength and flexibility to 
maintain their structural integrity 
and provide exciting opportunities 
for novel product development. The 
reduction in starch loss during slicing 
and washing increases the yield of 

“In both continuous and batch frying, 
maintaining precise temperature 

control is key for perfecting the 
cooking process.” 

tna
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the production line significantly. 
Therefore, with the same amount of 
raw material, more chips can be 
produced. This often pays off the 
initial investment into the PEF 
technology alone within a short 
time,” Elea representatives explain.  
With regards to the process and the 
technology themselves, due to the 
pore formation in the cell 
membrane achieved by the PEF 
treatment, the water diffusion 
through the tissue is increased. 
Soluble sugars are washed out, 
improving washing management 
for continuously processed chips, 
resulting in fewer brown and more 
colorful end products. The 
increased water diffusion also 
positively impacts the frying 
process, which can be optimized 
with regards to a lower oil 
temperature and faster frying 
times. This optimization brings 
additional benefits to the final chip 
quality and the process. An 
improvement of the chip color has 
a significant impact on optical 

sorting rejects and the overall yield. 
“For kettle-style chips, the frying 
time and temperature can be 
reduced without changing the final 
moisture content of the chip. By 
this, the batch-line capacity can be 
increased up to 15%. Also, the 
frying performance of continuous 
fryers can be improved, resulting in 
less adjustments required, more 
homogenous product quality and 
greater outputs,” Elea experts say, 
adding that another point at which 
improvements can be achieved by 
the application of PEF is the fat 
content of the end product. As 
consumers strive for healthier snack 
products, reduced-fat products, 
including chips, are becoming 
increasingly important. This is also 
an additional benefit for the chips 
manufacturer, as oil is more 
expensive than potatoes in most 
countries. By reducing the oil 
content, more potatoes are sold, 
which helps to reduce production 
costs. This reduction in oil 
absorption is mainly achieved by 
changing the raw material due to 
PEF. As the PEF treatment results in 
a more flexible product, the surface 
area after cutting is reduced and 
less fines as well as breakage are 
observed. This allows less oil to 
adhere to the chip surface. In 
addition, due to the increased water 
diffusion rate during deep-frying, a 

protective vapor layer forms around 
the chip, which prevents the oil 
from penetrating the product. 
Overall, the oil content in the end 
product can be reduced by about 
15% (e.g. 33% down to 28%) using 
PEF. This steam layer also prevents 
the slices from sticking together 
(doubles), which tend to have a 
higher moisture content and would 
be sorted out optically. 
In conclusion, as tna experts say, 
the batch frying process cooks 
thicker potato slices or other root 
vegetables for a longer period of 
time, at lower temperatures, 
producing high quality or gourmet 
chips that are crunchier and, 
depending on the raw potato 
variety, darker in appearance. Batch 
or kettle style chips also allow 
producers to use different potato 
varieties, other than chipping 
potatoes, permitting them to 
market unique products. In both 
continuous and batch frying, 
maintaining precise temperature 
control is key for perfecting the 
cooking process. In kettle style 
chips, defining the frying curve 
time versus temperature determines 
chip bite, color and oil content. l

“Vacuum processing makes snacks 
healthier and frying by means of this 
technology is a process of removing 
moisture and cooking food through 
contact with hot oil.”  
Normit

“Batch fried chips producers typically 
utilize as many as 10 or 20 batch fryers to 
produce the capacity required to meet 
their market demand.”  
Heat and Control

Issue 5/2020   •   POTATO PROCESSING





Process – Optical Sorting 

14 Issue 5/2020   •   POTATO PROCESSING

Some of the main benefits of 
state-of-the-art optical 
sorting equipment for 
potato processors include, 

according to TOMRA Food’s Global 
Category Director – Potatoes, Marco 
Colombo, maximizing yield while 
minimizing waste, enhanced 
consumer protection, integrated 
process control, and business 
enterprise information. 
“Nonhomogeneous products and 
fluctuations in income defect levels 
have driven TOMRA to develop 
smart technology that dynamically 
adjusts to changing conditions. 
Further advancements in open 
sanitary design practices provide 
ease of sanitation for the 
production environment,” he 
explains, adding that some of the 
best-selling optical sorters from 
TOMRA Food include the TOMRA 5A 
and TOMRA 5B. “TOMRA’s evolution 
of the whole product sorting 
technology offers the best flexibility 
to sort at high production rates for 
product size, quality requirements, 

in addition to prevention against 
foreign materials making it into 
downstream process flow. The 
whole product sorters integrate 
with process control to modulate 
inputs, notify and alert of changing 
conditions. Our TOMRA 5A is a 
perfect example of this. TOMRA 5B, 
our state-of-the-art belt sorter, 
provides advanced features such as 
TOMRA ACT, our intuitive user 
interface, advanced data sharing, 
and connectivity options, such as 
our TOMRA Insight and our Sort to 
Length functionality. It is also able 
to self-check its performance, 
thanks to the recently developed 
option,” he adds.  
 
UPSTREAM FM VS. 
DOWNSTREAM FM 
Most FM from the field, such as 
rocks and dirt, is removed by 
mechanical systems prior to the 
cutters, so downstream digital 
sorters can focus on FM that is 
inadvertently introduced during 
production, either from faulty 

equipment upstream, or careless 
operators, says Karel Van Velthoven, 
with Key Technology.  
“Unlike other suppliers in the 
market, Key offers both optical 
sorters and mechanical grading 
solutions, so our customers benefit 
from a seamlessly integrated 
customized solution from one 
source. For sorting whole potatoes, 
the Herbert Oculus sorters were 
recently added to the Key sorting 
product range. Inspecting tubers 
with 360° vision, Key’s Herbert 
Oculus sorters detect color defects, 
diseases and surface abnormalities. 
This includes skin discoloration, 
green and dark colors, bumps and 
notches, mechanical damage, 
common scab, cracks and black dot. 
Oculus is ideal for sorting 
pre-peeled whole potatoes, either 
unwashed or washed, in or 
immediately following storage, to 
eliminate defects and FM and 
identify the dimensional profile of 
incoming raw whole potatoes, to 
improve downstream processes,” 

Keeping A 
Watchful Eye 
on Defects

Initially, sorters were utilized 
for product quality just focused 
on getting food defects out of 
good product. Innovation has 
led to brand protection from 
food safety events, preventing 
foreign materials from reaching 
end product users. 
 
By Dan Orehov
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Key’s representative explains, 
adding that “for potato strip 
sorting, Key’s VERYX® continues to 
lead the industry with the most 
advanced features. As the world’s 
only sorter that is able to inspect 
product entirely in-air with both 
top- and bottom-mounted cameras 
and laser sensors, VERYX achieves 
sustainable all-sided surface 
inspection, to detect and remove 
more FM and defects.” 
 
THE VISION, THE CLIENT, THE 
PERFORMANCE 
As a knock-on effect of the 
worldwide COVID-19 lockdown, 
consumer demand for long shelf-
life foods, including frozen 
potatoes, has soared. One company 
that has managed to ride the wave 
of increased product demand is 
European frozen food producer 
Fine Food. The family-owned 
company based in Turkey has not 
ceased production or any of its 
global export operations for a 
single day so far, according to 
Bühler’s representatives. The 
company attributes this resilience 
to the technological edge that it 
retains over its competitors: “We are 
the only business with Bühler’s 
SORTEX® FA series machines in 
Turkey and we believe that puts us 
in a very strong position in the 
market,” says Mehmet Berk 
Goztepe, export sales 

representative at Fine Food. 
Established in 1994, Fine Food has 
over 200 employees working across 
three factories in the Marmara 
region of Turkey and a new facility 
dedicated exclusively to the 
production of frozen French fries is 
currently under construction in the 
Emirdağ district. The company has 
a portfolio of approximately 20 
individually quick frozen (IQF) fruit 
and vegetable products, 12 of 
which are vegetables that are either 
grown and harvested on Fine 
Food’s own lands, or by contract 
farmers around the Yenişehir and 
Bursa provinces. A total of 70-80 
million kilograms of sweetcorn, 
green beans, peas, spinach, 
strawberries and cherries are 
processed by the company every 
year. Fine Food upholds a strong 
family-focused mindset, with 
members of the Goztepe family 
educated and exposed to all 
aspects of the business from a 
young age. Yet while the company 
may be traditional in its values, it is 
ahead of the curve when it comes 
to flexibility with urgent orders able 
to be processed in just one day. 
Such flexibility is made possible by 
Fine Food's use of the latest 
technologies. Goztepe states: “With 
11 sorters in total, our sorter 
infrastructure is far more advanced 
than others, something that not 
many Turkish processors can say.” 

One of the major contributors to 
Fine Food’s advanced sorting 
infrastructure is its manufacturing 
partner Bühler, who supplies the 
majority of the sorters for the 
company’s IQF products. 
The company began its relationship 
with Bühler by adding SORTEX E1D 
optical sorting machines to its 
portfolio. With the E1D machines, 
Fine Food is able to take advantage 
of high-resolution cameras and 
proprietary detection technologies, 
to ensure maximum food safety. 
The E1D’s double-sided detection 
of color, shape and size, enables 
quick and easy removal of subtle 
to gross color defects, insect 
damage, blemishes and foreign 
materials (FM) such as glass, 
plastic and stones, that the 
company was previously 
struggling to consistently remove. 
Following the performance and 
stability of the E1D machines, Fine 
Food decided to invest in Bühler’s 
latest technology, to meet its 
growing IQF product capacity 
needs. With the SORTEX FA2 
machine’s FDA approved 
adjustable 1200-mm chute, Fine 
Food is now able to process 
double the amount of product 
than before: 14 tons per hour.  
The FA2 machines are specially 
designed to meet stringent 
Western Europe and USA product 
safety requirements. Thus with 70% 
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of their products exported to 
international markets, including 
Europe, North America, the Balkans, 
the Middle East and East Asia, Fine 
Food trusts that its buyers’ needs 
will be satisfied and that a superior 
quality and consistent final product 
will always be delivered, according 
to Bühler representatives. Cleaning 
the machines is easy thanks to the 
open and accessible design of the 
stainless-steel frame and sloped 
surfaces. With virtually no product 
build-up, there is a very low risk of 
contamination. This, Goztepe says, 
“keeps us feeling confident that 
we're always adhering to the 
toughest hygiene and food safety 

standards.” The FA2 
machines are also 
equipped with Bühler’s 
SORTEX PolarVision 
detection system, which 
combines two pioneering 
technologies for 
unmatched FM removal: 
PolarCam™ and high 
definition InGaAsHD 
cameras. Goztepe says, “The 
SORTEX PolarVision 
technology came as a huge 
advantage for us for FM 
removal, particularly in the 
case of snails. Goztepe 
concludes by mentioning that 
if the company has scope for 
future investment, it will be 
returning to Bühler: “We only use 
the world’s best brands. The Fine 
Food philosophy is that if we are 
happy with a particular 
manufacturer, we will preserve that 
relationship and that is definitely 
true of our partnership with Bühler.” 
 
REDUCING WASTE 
Companies contacted for this 
article agree that to reduce waste 
and improve sustainability, potato 
processors are increasingly using 
sorters equipped with powerful 
Sort-to-Grade (STG) software. 
Suitable for both wet and frozen 
potato strips, a STG-enabled sorter 

“Unlike other suppliers in the market, Key 
offers both optical sorters and mechanical 
grading solutions, so our customers benefit 
from a seamlessly integrated customized 
solution from one source.” 
Karel Van Velthoven, Key Technology

“A 1% yield improvement on an average 
French Fries line equals 1.300 tons of 
potatoes per year, which are not wasted!”  
Marco Colombo, TOMRA Food
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recognizes and categorizes every 
surface defect and the 
dimensional characteristics of every 
individual strip, maknig the 
accept/reject decision based on how 
it will impact the aggregate ‘in the 
bag’ grade, as defined by the 
processor. By controlling the output 
for defect types and strip lengths 
that must be managed to a 
particular grade or “spec,” STG 
accurately maintains the most 
complex final product specifications, 
without operator intervention, while 
increasing yields by 1% to 3% and 
enabling processors to eliminate 
mechanical length grading.  
To conclude in the words of 
TOMRA’s Colombo, the US and 
Europe have been the pioneers in 
advanced potato processing 
techniques and have developed 
sophisticated in-house expertise. 
Even if confronted with different 
crops, potato manufacturers in 
these regions are uncompromising 
in the most advanced technical 
requirements. Emerging areas are 
quickly picking up – as major 
manufacturers have now a localized 
presence outside Western Europe 
and North America. By making the 
most of each and every potato, and 
by being flexible to sort according 
to different levels of specifications, 
optical sorters are relevantly 
contributing to minimizing waste 
and, as a consequence, pollution. 
Just as an example, a 1% yield 
improvement on an average French 
Fries line equals 1.300 tons of 
potatoes per year, which are 
not wasted!  l

“We are the only business with Bühler’s 
SORTEX® FA series machines in Turkey 
and we believe that puts us in a very strong 
position in the market.”  
Mehmet Berk Goztepe, Fine Food
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After 5-6 minutes the chips 
were ready and removed 
from the kettle and 
conveyed to a table for 

cooling and seasoning with salt. This 
batch process gave the chips a 
harder bite, a folded appearance and 
a darker color. Later, most pan or 
kettle lines were replaced by 
modern technologies using 
continuous Multi-Zone fryers, 
blanchers to produce a uniform 
potato chip with light and even color 
and a constant bite and crispiness. 
Over the last decade, consumers 
have asked for new snack food 
products resulting in a growing 
interest for batch-fried chips with 
the hand-crafted appearance and 
texture. This growing demand has 
meant that many snack food 
producers have invested in 
equipment for batch-fried chips. It 

has also led to the fryer technology 
used to produce these batch-fried 
chips being modernized and 
upgraded, to match today’s de -
mands and requirements in relation 
to vegetable oil quality, extended 
running-times, safety, product 
flexibility, and product shelf-life.  
 
CHALLENGES 
The difference and main challenge 
in a batch fryer versus a continuous 
fryer is the total amount of frying oil 
in the complete frying system 
compared to capacity. Normal 
continuous potato chips fryers have 
an Oil-Turn-Over-Rate of less than 8 
hours whereas in a traditional batch 
fryer it can reach 35-40 hours. The 
Oil-Turn-Over-Rate is defined in 
hours and calculated as the weight 
of the vegetable oil in the frying 
system divided by the weight of oil 

pick-up in the chips per hour. The 
longer Turn-Over-Rate, the higher 
risk for the frying oil to get rancid. In 
a buffer hopper with load cells, a 
certain amount of potatoes is 
collected. This batch weight 
matches the fryer size used 
(normally from 40-100 kg/batch). At 
the start of the frying cycle, the 
potatoes are fed via the singulator 
to slicer. The potatoes are sliced and 
directly fed to the fryer. As no 
washing takes place before frying, 
all the starch and debris from the 
slicing process enters the fryer 
resulting in waste build-up inside 
the fryer pan. The starch and debris 
are challenges, in some fryer 
designs the frying process needs to 
be stopped and the frying pan 
cleaned out after 24-36 hours of 
production because of debris is 
covering the heating tubes. 

When potato chips grew in popularity in the 1950´s, all chips slices were batch-fried in a 
pan or kettle. In a kettle with hot oil, a batch of potato slices was dumped. The oil 
temperature dropped, and a person was hand stirring the kettle to separate the slices as 
the oil temperature rose.  
 
By Göran Wadsten, Rosenqvists Food Technologies

Batch Fried Chips, 
A Classic Snack Processed 
with Modern Technology 



Cleaning is difficult as heating tubes 
can cover the whole pan bottom. 
The aim should be to run the fryer 
for a full week without stops. 
Protecting the sensitive vegetable 
oil is more challenging in a batch 
fryer as the frying time normally is 5-
7 minutes and the water inside the 
potato slices is evaporated during 
the first 2 minutes, the oil will not be 
covering by steam protection layer 
during the last part of the frying 
cycle. Most batch fryer are heated 
by gas. The gas is fired in tubes 
placed inside the frying pan. The 
open flames inside the tubes are 
heating the oil. The flame 
temperature from the gas can be 
very high, perhaps even as high as 
800-9000C. If the tube system is not 
properly designed, the heat 
penetration onto the oil will be too 
high, resulting in hot-spots film and 
uneven temperatures causing the 
vegetable oil to break down faster. 
As the total amount of vegetable oil 
in the batch fryer system is critical, 
direct gas heated fryers are suitable 
for capacities up to 150-160 kg/h of 
finished potato chips however for 
higher capacities (250-300 kg/h) an 
alternative heating media is 
recommended to minimize the total 
oil volume and allowing for other 
technical solutions addressing the 
above-mentioned challenges.  
 
SMALL TO MEDIUM CAPACITY 
BATCH FRYERS  
The feeding time of the potato slices 
into a batch fryer is important in 
order to ensure the right oil 
temperature at the infeed end of the 
fryer. When the full batch has 
entered the oil temperature should 

go down to 118 to 1210C from start 
temp. To get the correct and short 
feeding time – one slicer from e.g. 
Urschel or FAM is enough. A normal 
line set-up is, therefore, one slicer 
feeding two fryers via a movable 
belt that can swivel between the 
two fryers. As the potato slices enter 
the fryer, one or two paddle-wagons 
(agitators) will be moving back and 
forth in the frying pan separating 
the individual slices and ensuring 
that the bed of slices is in motion. 
The sequence of the action of the 
paddle-wagons is set by the PLC 
program. The number of trans-
movements, the speed of the 
paddles, duration of stop and start 
times at each end, etc. are set in the 
recipe program for each type of 
potato chips being produced. The 
total frying time and requested 
temperature in the end of the batch 
cycle can also be set to match the 
product criteria’s set by the snack 
processor. Today, there are many 
suppliers of gas heated fryers on the 
market, one company in particular, 
JD Manufacturing Inc. Pine Bluffs, 
Wyoming, USA, has elevated the 
technology to match the demands 
set by today´s processors. Inside the 
pan, a specially designed gas tube 

heating system is installed to ensure 
that the oil temperature in each part 
of the pan is even and matching the 
set temperature. By having the 
largest tube surface area, the JD 
fryer has a low heat load which 
minimizes the oil degradation A 
high efficiency burner system is 
connected to a new tube design to 
ensure accurate temperature 
control and a reduction of the flame 
temperature to 350-4000C. The 
clever fryer design reduces the Oil-
Turn-Over-Rate to 27-29 hours. A 
special bottom scraper system will 
remove any particles that are 
collected at the pan bottom, 
allowing the processor to run for a 
full week without stops. An auger 
will convey the debris to an external 
container. Towards the end of the 
frying cycle, the chips are moved 
onto the outfeed belt for 
completion of the frying cycle. 
When the chips are done, a gate 
opens, and the automatic take-out 
conveyor transports the chips to de-
oiling and towards the seasoning 
system. The gas heated batch fryer 
from JD Manufacturing is 
manufactured in one size suitable 
for a production of 140 -160 kg/h of 
finished batch fried chips. 

Expert View - Improvements & Advancements in Batch Frying Equipment 
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MEDIUM TO 

LARGE CAPACITY 
BATCH FRYERS 

When a higher capacity 
of finished product is 

requested (250-300 kg/h), 
the relation between the 

output capacity and total oil volume 
will give limitations using a direct 
gas heated batch fryer. For 
this reason, 

Rosenqvists Food 
Technologies 
developed a batch 
fryer using an 
indirect heating 
system, where 
the vegetable oil is 
heated over a tube heat 
exchanger using thermo oil as 
heating media. Thermo oil is a 
mineral based oil designed for 
temperatures up to 2900C. The 
boiler heating the thermo oil uses 
natural gas or diesel fuel. This 
system is an external indirect 
heating system, where the 
vegetable oil is heated outside the 
frying pan over a specially designed 
U-tube heat exchanger. This heating 
principle means less total vegetable 
oil in the frying system with less 
heat load on the frying oil (max 

2400C 
in the 

thermo oil 
system compared 

to much higher 
temperature in the flames 

when using gas heating). As the 
vegetable oil is heated outside the 
frying pan, the pan is completely 
“empty” inside with no tubes that 
can trap debris and small particles. 
The paddle-wagons of the 
Rosenqvists fryer have built-in 
scrapers which cleans the sides and 
bottom of the pan during each 
movement back and forth. The 
debris is constantly moved to the 
multiple oil out-lets located in the 
pan bottom. From these outlets the 

frying oil is continuously passing the 
oil drum filter. This oil is filtered 
down to 1,000 micron. After the oil 
drum filter, the vegetable oil is 
pumped into the tube heat 
exchanger and then it enters the 
multiple oil inlets located in the 
bottom of the frying pan. Through 
the concept of multiple oil in- and 
outlets, an accurate temperature is 
achieved over the full pan area. This 
system also allows for a customized 
temperature profile over the full 
frying cycle. Each step, through-out 
the frying cycle can be set to the 
specific temperature and time that 
the processor wants to “create” it´s 
specific batch fried chips in terms of; 
crispiness, texture, color, final 
moisture content, number of folder 
chips, etc. In a traditional batch 
frying system, one needs to adjust 
the batch size depending on the dry 
matter content of the potato. 
Working with poor quality of potato 
can then significantly influence the 
production capacity since the 
operator is forced to work with a 
smaller batch size. With the indirect 
heated frying system from 
Rosenqvists, the operator can be 
more flexible and adjust the 
temperature required in the fryer for 
any dry matter content of the 
potato. With this flexibility, there is 
no need to work with different 
batch sizes and you can always 
secure the maximum production 
capacity. The paddle-wagons with 
the special agitator design ensures 
full product coverage of the product 
during the infeed sequence and 
frying cycle. The action of paddle-
wagons can be fully set. (time, 
speed, holding time, number of 
paddle movements, agitator speed, 
etc.). It is important that the paddle-
wagons secures an evenly 
distributed layer of chips over the 
whole frying surface. You want to 
avoid having any open areas of oil 
allowing oxygen to gain access to 
the frying oil and risking oil quality. 
To ensure an even feeding of the 
slices and accurate discharge of the 
fried chips, a booster pump delivers 
oil at high velocity into the frying 
pan. The oil inlet is located in the 
infeed wall of the pan. When the 
thin cut slices are fed via the high-
speed infeed belt, the booster 

“Over the last decade, consumers have 
asked for new snack food products 
resulting in a growing interest for batch-
fried chips with the hand-crafted 
appearance and texture.” 
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pump starts and moves the slices 
over the full frying area in length 
and width. When emptying the pan, 
after a completed frying cycle, the 
booster pump starts and ensure 
that every single fried chip is leaving 
the oil without being over-fried with 
the increased risk of too high levels 
of acrylamide. Protecting the oil is 
important to minimize the break 
down and higher levels of free fatty 
acids (FFA). The fryer is equipped 
with a hood and a unique infeed 
gate system. After the infeed of the 
sliced potato, the gate will close so 
that all steam generated from water 
evaporation will be collected under 
the hood. During the second phase 
of the frying cycle, a gate valve in 
the exhaust pipe will close to further 
trap steam, again protecting oil 
quality. To minimize the amount of 
debris entering the fryer, the high-
speed infeed belt is cleaned during 
each frying cycle with a special 
washing station. To conclude, when 
selecting a batch fryer for smaller 

capacities (approx. 150 kg/h) pay 
attention to the design of the 
heating tube system inside the pan, 
how the debris is collected and 
potentially removed, how the oil is  
protected and whether the PLC 
program and system allows to 
produce the chips needed to offer 
to the market. For a high-capacity 
batch fryer (approx. 250 kg/h) ask: 
how much oil is in the system? how 
can this fryer ensure that the oil is 
protected and that I can run it for a 
full week´s production without 
stop? Will it give me the flexibility I 
need? What are the future demands? 
How long time will it take to clean?  

BATCH FRIED OR A 
CONTINUOUS PRODUCTION?  
If you have a production of batch 
fried chips and consider to launch a 
normal fried chips line or vice versa, 
both these scenarios raise the 
question: Do I dare to invest in a 
completely new line for a dedicated 
product (batch of normal chip)? 
The answer is; “Yes you do!” 
Rosenqvists Food Technologies has 
developed a patented dual 
function fryer. A fryer for true batch 
fried chips and for normal potato 
chips. All in the same pan. The 
conversion from batch to normal 
chips will take only two hours.  l
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The concept of OEE (overall 
equipment effectiveness) is 
considered the gold 
standard when it comes to 

calculating manufacturing 
productivity – and therefore ROI. It 
measures how well a 
manufacturing operation is running 
compared to its full potential. For 
example, an OEE score of 100% 
would mean a manufacturer is 
producing no wastage, with no 
downtime, as fast as physically 
possible. Realistically, 85% is 
considered an ideal benchmark. 
 
CALCULATING OEE 
OEE is calculated by multiplying 
technical availability, performance 
and quality.  
• Availability is the ratio of run time to 

planned production time. It refers 
to how readily available equipment 
is according to its schedule. More 

specifically, it considers availability 
loss, including any events that 
significantly slow production, 
whether planned (e.g. changeovers) 
or unplanned (e.g. technical issues 
or operator issues).  

• Performance is based on how much 
waste is created when the line runs 
at half capacity (metric tons/hour). 
It takes into consideration anything 
that hinders the speed of 
production, from slow cycles to 
unexpected stops. Comparing the 
actual cycle times with ideal cycle 
times, performance ultimately 
highlights just how much 
production is lost by operating at 
less than ideal speeds.  

• Quality highlights how much time 
is lost by producing products that 
do not meet quality standards. It 
compares how many good 
products are made versus those 
which are defected, and therefore, 

the percentage of time being 
spent on products that 
meet specification. 

With this is mind, here are the top 
considerations for maximizing the 
productivity of your frying process. 
 
1. EASE OF MAINTENANCE 
It goes without saying that regular 
system maintenance is important to 
ensure processes run smoothly and 
effectively. All equipment must be 
checked and cleaned on a regular 
basis to provide the highest level of 
food safety. Meanwhile, scheduled 
maintenance is critical to avoid 
unscheduled repairs that can have 
serious consequences on line 
efficiency and plant profitability. Both 
the design and material choices of 
frying systems are important factors 
and can help facilitate maintenance 
and minimize plant downtime. 
Selecting a fryer with easy access to 

As the saying goes, “time is money”. This is certainly the case when it comes to potato 
chip manufacturing, with the frying process playing an essential role. Ensuring efficiency 
and productivity by minimizing downtime and reducing rejects is key when it comes to 
increasing the profitability of any production line. Beyond financial factors, increasing up-
time of manufacturing processes also helps boost sustainability credentials too. 
 
By Fransien de Graaf, Group Product Manager (Processing), tna solutions

Cracking the ROI Formula: 
Six Key Considerations to 
Maximize Frying Performance
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major mechanical components, such 
as drive motors and bearings, means 
they can be quickly removed or 
replaced with readily available spare 
parts, for minimal downtime and an 
uninterrupted production flow. 
Furthermore, stainless steel 
construction throughout the fryer 
ensures longer component life. An 
effective control and monitoring 
system should also be put in place to 
monitor motor currents and give 
advance notice of failure, effectively 
eliminating unscheduled downtime. 
 
2. EASY CLEANING 
Ease of cleaning is an additional 
consideration when specifying a 
frying system. With the prevention of 
food contamination top of the 
agenda for any brand, procuring 
equipment with a hygienic design is a 
key priority. Food can, for instance, 
easily become trapped in mechanical 
joints, compromising hygiene. A 
sanitary design with smooth surfaces, 
no blind spots and no areas, such as 
corners in which product and 
microorganisms build up, can help 
food manufacturers adhere to 
increasingly strict food safety 
requirements. Moreover, all good 
frying systems should be designed so 
that any water or cleaning fluids 
completely drain out of the system, 
following the same path as the oil, 
leaving no area untouched. The 
removal of water from a fryer is critical 
for oil integrity, as well as for user 
safety. By specifying an easy-to-clean 
system, food processors can 
significantly reduce the risk of 
bacterial growth or cross-contami na -
tion, as well as ensure their system is 
back up and running in no time. 
Market leading frying equipment also 
incorporates Clean in Place (CIP) 

methods - automated cleaning 
processes that do not require a 
system to be dismantled or require 
operator involvement. As a result, 
operators can benefit from a 
reduction in cleaning time; automatic 
cycles to ensure every item is cleaned, 
every time; increased productivity 
through reduction of downtime; 
reduced chemical handling; and 
simplified operational parameters. 
 
3. EFFECTIVE OIL 

MANAGEMENT 
Oil quality is intrinsic to creating high 
quality potato chip products. 
However, when frying potato 
products, cooking oil can quickly 
degrade as a result of several factors, 
such as oil type, temperature and the 
processing method. This not only 
reduces oil quality but also disrupts 
cooking efficiency, makes it harder to 
clean the fryer and ultimately 
compromises product quality. Frying 
with degraded oil is also shown to 
trigger serious health-related side 
effects due to the increased levels of 
fatty acids, oxidized lipids and 
acrylamides in the product. At the 
same time, the accumulation of 
debris can also accelerate cooking oil 
degradation. This occurs when small 
pieces of the sliced potato break away 

and burn and carbonize within the 
fryer kettle. As such, any steps 
processors can take to reduce loss or 
wastage of oil can make a significant 
difference to profitability. Optimizing 
oil life is therefore an essential part of 
this process and well-designed frying 
systems should address a variety of 
needs, including maintaining oil 
integrity. 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, impacting 
organoleptic properties, including 
crunchiness. The sooner and more 
effectively the particles are removed, 
the better the oil quality. The filtered 
oil is pumped back into the machine 
and blended with fresh oil to return 
oil levels to the optimum level. The 
repeated refreshing of oil helps 
mitigate the generation of free fatty 
acids, as well as other polar 
compounds and ensure the chips are 
cooked in the freshest oil for the 
highest possible quality. 

“A sanitary design with smooth surfaces, 
no blind spots and no areas, such as 
corners in which product and 
microorganisms build up, can help food 
manufacturers adhere to increasingly 
strict food safety requirements.”
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4. PRECISE 
TEMPERATURE CONTROL 

Heating or frying oil greatly increases 
its tendency to spoil. As a result, it is 
one of the most important factors 
governing shelf life. The higher the 
temperature, the quicker a cooking oil 
will deteriorate. As such, depending on 
the type of oil it shouldn’t be heated 
above its smoke point (e.g.: sunflower 
oil 246°C, sesame oil 215°C olive oil 
190°C etc.) to prevent spoilage. In 
addition, frying at excessively high 
temperatures will result in food, which 
is darkly colored or charred on the 
outside, before the inside is properly 
cooked. Conversely, frying at too low a 
temperature will result in greasy 
products and excessive fat absorption 
by the food. Accurate temperature 
control is thus essential to ensuring 
optimum product quality. This can be 
achieved using a thermostat or 
thermometer. Manufacturers should 
regularly check these pieces of 
equipment for accuracy and regulate 
the temperature of the oil as carefully 
as possible. In line with the shift toward 
automation and labor-saving 
equipment, more manufacturers are 
implementing automated control 
systems to regulate temperature, 
without the need for human 
intervention. For example, if the fryer 

temperature drops too low, the system 
automatically self- regulates to ensure 
the frying oil returns to the optimum 
temperature as quickly as possible. 
Getting the balance right in terms of 
temperature ultimately helps 
manufacturers create a more stable 
end product, whilst also reducing 
waste of products that do not meet 
the required standard. 
 
5. PRODUCTION OUTPUT 
Production rate is typically used to 
measure line performance or 
productivity. However, there are 
several factors that can directly impact 
whether a line meets the desired 
output. First and foremost is the fryer 
size and type - a fryer that is too small 
will be unable to meet production 
quotas, while one that is too big, could 
result in waste. In addition, a fryer that 
if too big results in too much oil 
volume in the fryer that results in high 
oil turnover rates and increased Free 
Fatty Acids (FFA). It is therefore 
imperative that the fryer selection 
capacity is tuned to meet the required 
production output. A further 
consideration when it comes to 
production output is processing 
capacity of other downstream 
equipment in the production line. For 
instance, it is not unusual for 
manufacturers to process multiple 
pack sizes on a single line – from 
smaller, single portion packets to grab 
bags and multipack varieties. Despite 
these changes, however, a fryer is likely 
to continue to process the same 
capacity output of product as it 
previously did. As a result, the other 
components in the production line 
must be able to cope with the 
quantities produced by the fryer to be 
as efficient as possible. Investing in 
processing and packaging equipment 
that can complement each other’s 
output is therefore the key to success. 
 
6. OPERATOR EFFICIENCY 
Designing processing systems with 
integrated controls and monitoring 
solutions from the outset puts 

efficiency at the core of operations. 
Across the entire food industry, 
production lines have become 
increasingly complex with more and 
more components integrated into the 
same network to increase output. An 
effective control system is key to 
ensuring that the production line 
remains simple to use and that 
movement between each area is 
seamless. Re-tuning these control 
systems for specific cooking and frying 
applications, recipes and products 
enhances efficiency further. Good 
control systems gather information 
from the entire line and store it in a 
central database, allowing plant 
managers to monitor any unusual 
activities, pinpoint their location and 
react quickly and efficiently should an 
incident occur. This reduces the risk of 
production flow interruptions and 
gives operators an enhanced level of 
control over the quality of the final 
product, maximizing overall 
performance. 
To conclude, the concept of OEE can 
help manufacturers identify what they 
mostly need – from implementing 
predictive maintenance and 
eliminating downtime, to increasing 
machine performance and improving 
overall production throughput – to 
accomplish the highest levels of ROI. 
This, alongside an effective frying 
system is vital to help manufacturers 
respond to increasingly discerning 
consumer demands. As well as 
providing flavor and texture to create a 
desirable end product with real 
consumer appeal, they can also help 
manufacturers meet stringent food 
safety and hygiene regulations and 
maximize yield to ultimately help grow 
sales and increase profits. As such, it is 
important to work with a supplier that 
has the technological expertise and 
know-how to find the right solutions 
to fit individual production 
requirements. Partnering a leading 
processing solutions supplier, such as 
tna, gives food manufacturers the 
ability to do just that and ultimately 
stand out from the competition. l

“All equipment must be checked and 
cleaned on a regular basis to provide 
the highest level of food safety.” 
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How has the industry changed in 
the past 70 years since Heat and 
Control has entered the market? 
Heat and Control began with five 
employees in San Francisco, USA and 
growing in the past 70 years to a 
global organization employing 1600 
people in over 30 offices around the 
world. In that time my father, Andy 
Caridis, and myself, have witnessed 
tremendous changes as our privately 
owned, family business has developed 
alongside the food industry. There 
have been remarkable advances in 
mechanization and automation since 
Heat and Control’s inception.  The 
utilization of the advances in 
engineering, in computer and 
information technology; and 
manufacturing technologies and 
practices have shaped a labor-
intensive industry into a 
capital-intensive industry.  
Today's food processing, coating, and 
conveying, inspection, and packaging 
systems are diverse and complex, to 
meet requirements of an ever-
evolving industry shaped by market 
demands as well as political, social, 

economic, and scientific 
developments. In our early years, the 
introduction of technology into 
household kitchens such as 
refrigerators and microwaves, along 
with rising disposable incomes and 
consumer demand for a variety of 
convenient foods changed the 
equipment needs of the food industry 
and its suppliers.  In response Heat and 
Control designed and manufactured 
equipment such as fryers and ovens, 
ultimately developing an extensive 
product offering across the broad 
spectrum of the food industry.  
Every step of the way we partnered 
with our customers, with a focus on 
innovation and a worldwide sharing 
of technology. The company is made 
up of a global team that has built an 
extensive knowledge bank and 
developed a wealth of experience 
and expertise. Access to production 
and technical support from a 
network of engineers, food 
technicians, skilled tradespeople and 
support teams provide food 
manufacturers with confidence to 
achieve production goals. This global 

approach with attention to the 
unique differences in each region 
has been the key success of Heat and 
Control in the marketplace. 
 
If you were to pinpoint one 
particular highlight for Heat and 
Control in each decade, what would 
you choose and why? 
1950 – Heat and Control Inc’s initial 
focus was on improving process 
heating applications, such as heat 
treatment furnaces and 
combustion systems. 
1950s – During this decade, the food 
industry became the company’s focus 
expanding to consumer goods 
manufacturing machinery, including 
snack food fryers, French fry oil 
blanchers, meat and poultry cooking 
and coating systems. The decision to 
focus on the burgeoning processed 
food industry was made, truly shaping 
the company’s future growth. 
1960s – Through this decade the 
company firmly established its 
presence in the North American 
market as the US food industry 
realized the advantage of innovative 

Founded in 1950, Heat and Control, Inc., a world-leading equipment manufacturer and 
food processing industry supplier, celebrates their 70th anniversary in 2020. At 99 years 
young, founder Andy Caridis is still active within the business today and has worked 
side by side with his son and current President, Tony Caridis, for decades. Potato 
Processing International spoke with Tony Caridis to discuss the company, its milestones 
and the challenges facing the food industry.
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processing lines that boost output to 
meet increasing consumer demand in 
French fry, snack and prepared foods.  
The company continued to invest in 
product development realizing 
innovations that include pioneering 
the patented continuous, externally 
heated fryer system. 
1970s – This decade saw a focus on 
product innovation and development 
with an increased emphasis on design 
and manufacture of complete 
processing systems for snacks and 
prepared food products to meet 
demand of a fast-growing industry. 
It was during this decade the company 
invented the multipurpose oven, the 
MPO Cooking System®. 
1980s – This decade saw tremendous 
growth for Heat and Control, 
beginning at the start of the decade 
with the formation of our enduring 
strategic partnership with Ishida, 
inventor, and world-leader in weighing 
technologies.  In 1980 Heat and 
Control and Ishida introduce the Ishida 
computer combination weigher (CCW) 
to North America.  The partnership has 
grown to covering global markets, and 
Ishida’s extended weighing, inspection 
and packing range.  This alliance 
(which remains and continues to grow 
today) proved integral to Heat and 
Control’s ability to provide turnkey 
food processing and packaging 
solutions. This decade was also when 
Heat and Control started to expand 
their global presence setting up 
regional locations to better serve 
customers in Asia Pacific, Europe, and 
Latin America with sales, service and 
manufacturing locations established in 
Australia, Scotland, and Mexico. 
1990s – The introduction of Heat and 
Control’s FastBack® horizontal motion 
conveyor revolutionized food industry 
conveyor standards.  The slow forward, 
fast back horizontal movement proved 
both gentle and powerful.  FastBack 
linked the processing and packaging 
elements of our product catalogue 
and since this time expanded to offer 
conveyors for accumulation, blending, 
and proportional feed along with the 
revolutionary FastBack On-Machine 
Seasoning System (OMS) that 
pioneered moving seasoning from 
production to the packing hall. 
2000s – This decade had too many 
milestones to narrow to one, a few 
highlights include: 

In 2004, regional market growth 
necessitated a full capability factory in 
Nanjing, China open to provide a local 
source of machinery and technical 
support to the Chinese market. In 
2005, to expand our inspection 

capabilities to include metal detection 
we formed a strategic partnership with 
CEIA S.p.A world leader in metal 
detection technologies and 
production based in Arezzo, Italy. 
Through this partnership, Heat and 
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Andy Caridis, Founder and Chairman.  Tony Caridis, President of Heat and Control Inc

         Partnering with Ishida and CEIA to offer full-line capabilities

Potato Chip Fryer - part of a recent, complete preparation and frying line installation
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Control provides sales and service 
support for CEIA’s food and 
pharmaceutical offerings via the Heat 
and Control global network. In 2009 
we opened CENTEC, a dedicated food 
processing training and technical 
center in Guadalajara, Mexico. 
2010s – The company continued to 
grow and invest throughout this 
decade.  In 2011 the company made 
two acquisitions, the first Flavorite 
Technologies, in India to increase 
support for the fast-growing Indian 
savory snack industry, and the second 
being Spray Dynamics, USA 
expanding our coating and seasoning 
system catalog. Later in the decade, 
Heat and Control expanded the Spray 
Dynamics operations with a larger, 
purpose-built full capability factory. In 
2017 Heat and Control’s sales, project 
and service operations based in India 
opened a full capability factory in 
Mahindra City, India. 
2020 - As a commitment to customers 
in Russia and CIS, Heat and Control 
opens Moscow office. 
 
What are the company's 
ambitions for the next 70 years 
and how do you see Heat and 
Control further expanding? 
Creativity and ingenuity are not 
abstract concepts, they are tangible 
company assets: With over 200 patents 
and counting, our commitment to take 
risks and ask “what if” will continue to 
be one of our treasured principles. We 
understand that to be truly innovative 
and successful, there will always be 
boundaries to push, and new ideas to 
explore. Our ability to not only 
produce current processes and 
equipment, but to also forge ahead 
with inventive new ideas will allow us 

to stay at the forefront of the 
industries we serve. We will continue 
to draw from and leverage our global 
footprint and bring expertise, lessons 
learnt and innovative solutions as the 
foundation to tailor responses 
appropriate to specific challenges 
faced by our customers now and in 
the future. Our ongoing strategy will 
always be that we measure the 
success of our business based on our 
customer’s success. 
 
If you were to have done or 
approached something 
differently, what would that 
have been and why? 
All decisions made along the way have 
shaped the company and brought it to 
where it is today.  Doing something 
differently may have altered the 
current outcome, and as it stands, both 
my father and I are extremely proud of 
the company we have built and the 
global team we have assembled.  We’re 
not unlike any other global 
organization and we’ve had 
challenging projects and situations, 
but each of these has presented 
opportunities for us to get better at 
what we do; providing the best 
technology and meeting our 
customer’s needs.   
 
Please name four challenges your 
customers are currently facing and 
five advantages you are providing 
your clients with. 
As Heat and Control works across the 
spectrum of the food industry we see 
numerous challenges faced by our 
customers, some are specific to the 
product being produced whereas 
other challenges are universally shared 
by all players such as Profitability, 

Safety, Adaptability, Legislative and 
most recently the COVID pandemic. 
 
PROFITABILITY AND SAFETY 
Tightening profit margins are forcing 
producers to calculate their OEE and 
introduce lean manufacturing 
measures to improve overall efficiency 
and reduce wastage and downtime.  
Working with a single source supplier 
such as Heat and Control where 
integration across the line is seamless 
can help processors to get the best 
from every single machine on their 
line.  Our equipment solutions and IoT 
automation systems monitor line 
performance and provide our 
customers with the tools to optimise 
their operations safely and on budget 
through increased connectivity levels. 
These systems also offer processors 
end-to-end traceability for consumer 
safety.  In addition, safety is front of 
mind for both machine design and 
operation, minimizing risks for 
products and people.  And our 
inspection systems protect product 
quality and consumers, helping 
manufacturers avoid product recalls 
that damage their brand. 
 
ADAPTABILITY  
Today’s consumers are demanding 
more than ever from their food, health 
and nutrition requirements are seeing 
the rise of free-from, meat free, added-
protein and fortified ingredients and 
clean-labelling.  While consumers’ 
reliance on packaged goods has 
increased the expectations of the 
products have changed.  Adding value 
to food products without diminishing 
quality or compromising on taste, yet 
maintaining the cost-effectiveness, 
adds to the long list of current issues in 

            1956, heat transfer furnace and combustion system built 
  to focus on improving process heating applications

  1957, Heat and Control’s poultry product fryer built 
  in San Francisco, USA workshop
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the food industry.  At the same time 
globalization means consumers’ 
palates are exposed to a wider array of 
diverse, culturally specific foods and 
with this evolution, there is increasing 
demand on new flavors and taste. 
Processors need to be more adaptive 
than ever before, faced with ever-
shortening time-frames for product 
innovation and to meet consumer 
demands before the next trend 
emerges requires the capital invest -
ment in equipment to offer the 
flexibility to grow and evolve with the 
business.  In response, Heat and 
Control has also focused on adaptabi -
lity of our solutions; allowing our 
customers’ investments to fulfill today’s 
process/product needs as well as 
grow/change to meet future require -
ments. If we take potato chips as an 
example, Heat and Control’s Fastback® 
On-Machine Seasoning system (OMS) 
moves seasoning application from the 
production floor to the packaging 
room.  OMS systems make it easy to 
manage product and seasoning flow, 
application rates, and dwell time, and 
can also apply different seasonings at 
each packaging station without cross-
contamination.  The flexibility afforded 
by this quick change-over means 
faster order fulfillment for a wider 
range of products with less 
warehousing.  As well the FastBack 
conveyor systems are modular to 
adapt and grow with processors’ 
changing business requirements. 
 
LEGISLATIVE 
The Food Industry is very stringently 
governed by regulations. Food 
processors are required to operate 
within the legislation applicable to 
their country and region.  Whether it 

relates to the actual product produced 
or the manufacturing process these 
measures are in place to protect 
consumer health and safety or address 
environmental concerns. To address 
legislative requirements on emissions 
and energy re-use we provide 
environmental solutions such as the 
Kleenheat® Heat Exchanger, for 
recycling wash-water systems such as 
Gentle Wash are available.  As well our 
Ishida Packaging systems can 
navigate the impact of plastic-use 
reduction in food packaging. Recent 
legislation with respect to Acrylamide 
formation when frying products such 
as potato chips have also been 
addressed through technology such 
as our Vacuum Fryer offering low-oil 
volume frying or the E-FLO® 
Electroporation system that through 
reducing sugars minimizes the 
formation of acrylamide. 
 
COVID-19 PANDEMIC 
As well, we should touch on the 
current issue of COVID-19.  Right from 
the manufacturing and supply chain 
and restaurant sector to food service 
companies and food delivery firms, 
the segments of the food industry 
have taken a beating with the 
pandemic. Some processors are 
experiencing output reduction, 
supply chain and product disruptions 
and production shutdowns. The 
strength of Heat and Control’s global 
network means it is in a unique 
position to be able to serve its 
customers throughout these times.  
Multiple sites offering manufacturing, 
after-sales service and spare parts 
allow Heat and Control to navigate 
the difficulties processors are facing 
to keep their equipment operational.  

As we navigate these challenging 
times, Heat and Control is open and 
ready to serve our customers with 
service assistance, remote or on-site, 
spare parts shipments and new 
machinery solutions.  We are meeting 
deliverables and commitments to 
keep customers operational and are 
continuing to solve problems and 
meet needs throughout the 
COVID-19 pandemic and beyond. 
 
How would you characterize Heat 
and Control, its team, portfolio, and 
overall business if you were to use 
only three words? 
Across the globe we are an extended 
family, rising to the challenge, 
advancing processes, and helping to 
bring the best products to the world 
using science, technology, and creative 
thinking. These three words are the 
cornerstone of our mission and values: 
Leadership 
Overcoming challenges and 
advancing operations is at the heart of 
what we do. We bring decades of 
knowledge, understanding, and 
experience across industries and 
borders to our client's solutions that 
cannot be matched. 
Integrity 
We listen carefully and do our best to 
exceed expectations in everything we 
do. We stand by our clients and are the 
first company they call when they 
need help. 
Performance 
Our passion for excellence and 
exceeding expectations drives our 
creativity, engineering, and 
perseverance. We deliver quality, scale, 
and results to our clients and add 
success to each project to help them 
offer the best products possible. l

  The Heat and Control team participate at industry 
  exhibitions around the world
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                                   1963, Heat and Control’s 2000lbs potato chip line in San Francisco 
                                             workshop, built to boost output to meet customer demands   Purpose built Ovens, manufactured Brisbane, Australia



Spotlight - Sanitation and Safety Regulations 

Best Practices, 
CIP and HACCP Principles
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The Clean in Place feature is 
known for allowing a cleaning 
of specific processing 
equipment during 

production, thus reducing downtime 
and maximizing efficiency. One such 
example comes from Vanmark, the 
industrial potato and produce 
processing equipment manufacturer, 
which has introduced a new option to 
its Peeler/Scrubber/Washers, that 
automatically and effectively cleans 
the peeler bed and rolls in as little as 
10 minutes.  
Vanmark’s Peeler/Scrubber/Washer 
Clean in Place (CIP) System features 
upper and lower spray bars, that 
provide a thorough and consistent 
cleaning to the peeler bed and rolls. 
The minimum cleaning cycle time is 
7-10 minutes, and optional controls 
automate operation, according to 
the company.  
“With the latest safety guidelines not 
allowing operators to clean peelers 
during production, we created a 
solution to do it for them quickly and 
effectively,” says Vanmark Engineering 
Manager Kyle Huck. “Not only that, it 
also assists with sanitation, which gets 
the peeler back online faster. We’ve 

also seen water savings through the 
increased efficiency and lower water 
usage than the traditional pan set up. 
Our processor customers are excited 
about all of the possibilities the CIP 
System offers.” 
The Vanmark CIP System works with all 
roll types on various Peeler/Scrubber/ 
Washer models and is available as a 
retrofit and on new builds. 
 
WHAT IS HACCP FOR? 
HACCP is a management system in 
which food safety is addressed 
through the analysis and control of 
biological, chemical, and physical 
hazards from raw material 
production, procurement and 
handling, to manufacturing, 
distribution and consumption of the 
finished product. HACCP is a 
management system in which food 
safety is addressed through the 
analysis and control of biological, 
chemical, and physical hazards from 
raw material production, 
procurement and handling, to 
manufacturing, distribution and 
consumption of the finished product. 
For successful implementation of a 
HACCP plan, management must be 

strongly committed to the HACCP 
concept. A firm commitment to 
HACCP by top management provides 
company employees with a sense of 
the importance of producing safe 
food. HACCP is designed for use in all 
segments of the food industry from 
growing, harvesting, processing, 

From seed to harvest to processing, the potato industry relies on experience and research to 
utilize the best production practices. It also depends and entrusts the time-saving Clean in Place 
equipment capabilities, which is why potato equipment manufacturers are trying to incorporate 
CIPC-certified features in all their NPD, as illustrated with an example in this article.  
 
By Dan Orehov

THE SEVEN HACCP 
PRINCIPLES 
HACCP is a systematic approach to 
the identification, evaluation, and 
control of food safety hazards 
based on the following seven 
principles: 
• Principle 1: Conduct a hazard 

analysis. 
• Principle 2: Determine the critical 

control points (CCPs). 
• Principle 3: Establish critical limits. 
• Principle 4: Establish monitoring 

procedures. 
• Principle 5: Establish corrective 

actions. 
• Principle 6: Establish verification 

procedures. 
• Principle 7: Establish record-

keeping and documentation 
procedures. 
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manufacturing, distributing, and merchandising to 
preparing food for consumption. Prerequisite programs 
such as current Good Manufacturing Practices (cGMPs) 
are an essential foundation for the development and 
implementation of successful HACCP plans. Food safety 
systems based on the HACCP principles have been 
successfully applied in food processing plants, retail food 
stores, and food service operations. The seven principles 
of HACCP have been universally accepted by government 
agencies, trade associations and the food industry around 
the world. 
 
EDUCATION AND TRAINING 
The success of a HACCP system depends on educating and 
training management and employees in the importance of 
their role in producing safe foods. This should also include 
information the control of foodborne hazards related to all 
stages of the food chain. It is important to recognize that 
employees must first understand what HACCP is and then 
learn the skills necessary to make it function properly. 
Specific training activities should include working 
instructions and procedures that outline the tasks of 
employees monitoring each CCP. Management must 
provide adequate time for thorough education and 
training. Personnel must be given the materials and 
equipment necessary to perform these tasks. Effective 
training is an important prerequisite to successful 
implementation of a HACCP plan.  l

“With the latest safety 
guidelines not allowing 
operators to clean peelers 
during production, we created 
a solution to do it for them 
quickly and effectively. Our 
processor customers are excited 
about all of the possibilities the 
CIP System offers.” 
Kyle Huck, Vanmark
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Let the Batch-
fried Chips in
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The popularity of batch-fried 
chips remains high across 
many western markets, 
having benefited from the 

growth in consumer demand for 
more premium forms of chips and 
crisps. Many leading suppliers in 
markets such as the US and the UK 
reported increased sales during the 
recent lockdowns imposed due to 
Covid-19, although it remains too 
early to say whether this will be 
sustained as the world emerges 
from the effects of the pandemic. 
Although manufacturers continue 
to innovate on health grounds, 
experimentation with flavors 
appears to be a significant market 
driver at present. The main 
difference between batch-fried 
chips and their more regular 
alternatives lies in cooking 
methods. Regular potato crisps and 
chips are manufactured via a 
process termed ‘continuous fry’, i.e. 
being fried on a conveyor belt as 
they move through hot oil which 
remains at a constant temperature. 
In contrast, a process known as 
batch cooking is used for batch-
fried, which has been described as 
a more old-fashioned cooking 
method used prior to the 1920s 
and results in products which are 
harder and crunchier than standard 
varieties. In addition, the process 
also caramelizes the chips to a 
deeper and more distinctive color.  
The batch-frying process is not 
without its own challenges, 
however. Fluctuations in 
temperature risk creating heat 
damage to the oil, while batch-style 
products tend to absorb up to 35% 
of the frying oil (which is slightly 
lower than regular varieties 

produced via a continuous system). 
The cooking process also increases 
the possibility of accumulations of 
solids and metals from the foods 
being fried, a factor which can also 
have a negative effect upon the 
lifespan of manufacturing products.  
 
THE HEALTH 
& NUTRITIONAL ANGLE 
Opinions differ concerning the 
health qualities of batch fried chips 
compared with their standard 
potato equivalents. It is worth 
noting that the health and 
nutritional appeal of many types of 
chips have been improved in recent 
years, largely via reformulation by 
leading manufacturers. Typically, 
this has taken the form of reducing 
levels of saturated fats and/or 
sodium, as well as removing 
artificial ingredients and additives 
such as MSG. One of the healthiest 
products available in the US market 
are batch fried chips made from 
olive oil, which are manufactured 
by Utz and appear under its Good 
Health brand. These contain just 7g 
of fat and 140 calories per serving, 
as well as 45mg of sodium. Utz also 
manufacturers batch fried chips 
made using avocado, coconut, 
sunflower and safflower oil. Despite 
these efforts by manufacturers and 
brand owners, salted snacks such as 
potato chips still suffer from a 
somewhat negative image in terms 
of health. According to some food 
blogs and reviews, batch fried chips 
are considered an improvement 
from standard potato equivalents, 
on the grounds that their ‘hand-
cooked’ or artisanal nature 
automatically infers superior 
nutritional qualities. However, other 

Batch-fried appear to have been one of 
the beneficiaries of consumers staying 
home during the COVID-19 pandemic.

Jonathan 
Thomas
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commentators feel that batch fried 
chips are inherently greasy (an 
effect of their cooking method), 
while for some, they will always be 
viewed as an unhealthy snack 
compared with foods such as fresh 
fruit, nuts, savory biscuits, etc. To 
illustrate the nutritional differences 
between batch fried and 
mainstream potato chips, the 
following table presents a 
comparison between two leading 
UK brands, namely Kettle Chips and 
Walkers Crisps. The nutritional 
information presented below is for 
a 50g bag of lightly or ready salted 
crisps – as can be seen, calories 
levels are higher for the Walkers 
brand. Although the amounts of 
carbohydrates and protein are 
broadly comparable, the Walkers 
crisps contain a higher level of fat 
(16g vs 13g), while fiber levels are 
higher for the Kettle brand.  
For the Kettle-branded chips, fats 
accounted for over half (51.5%) of 

total calories in the 50g bag. Of the 
remainder, carbohydrates 
accounted for almost 43% and 
protein for nearly 6%. Despite this 
apparent dominance of fats, some 
batch fried chips are available in 
markets such as the US with 
reduced or lower fat levels. The 
Kettle range in the US contains 
chips marketed as containing 40% 
less fats than standard varieties, as 
well as 20 fewer calories per 
serving. Another noteworthy US 
supplier is Wire Snacks, whose 
range features batch fried chips 
with reduced fat levels in flavors 
such as Original and Barbecue. 
These contain 40% less fats than 
standard chips, as well as no MSG 

or artificial preservatives and 
lower salt levels. 
Manufacturers of batch chips 
have also been making efforts to 
appeal to health-conscious 
consumers on other grounds. One 
notable example took place in the 
UK market at the start of 2020, 
when the Kettle Chips range was 
extended with a new variety 
aimed at a vegan audience. 
Named ‘Sheese & Red Onion’, it 
was marketed as an alternative to 
Cheese & Onion and was 
launched to mark Veganuary, i.e. 
when people are encouraged to 
follow a vegan diet during the 
month of January. Between 2014 
and 2019, the number of vegans 

“In the large US market, sales of salted 
snacks are largely contested by PepsiCo, 
Campbell Soup Company, Kellogg and Utz.” 



in the UK quadrupled to around 
600,000, or approximately 1.2% of 
the total population.  
 
INFLUENCE OF COVID-19 
In many western markets, sales of 
snack foods such as batch fried 
chips have drawn some benefit 
from the COVID-19 pandemic and 
the lockdowns which have 
resulted. Products such as batch 
fried chips are viewed by many 
consumers as an affordable treat 
or indulgence for long periods in 
which they are forced to remain 
indoors, while more people claim 
to be eating snacks to relieve 
boredom. Furthermore, being in 
lockdown has led many consumers 
to shop for their groceries slightly 

differently – in the case of snacks, 
this has resulted in growing 
demand for potato and batch fried 
chips packaged in larger formats. 
According to a survey of 9,000 US 
adults from YouGov, 36% claimed 
to have increased the frequency 
with which they were snacking 
since COVID-19 impacted upon 
daily habits. This figure was higher 
for women than men (36% versus 
31%) as well as amongst the 
younger age groups – for example, 
45% of US consumers aged 18-24 
have started snacking more within 
the last six months, a figure which 
decreases slightly to 44% for those 
aged 25-34. Out of all the foods 
which contributed towards an 
upturn in the retail grocery market 

in the US over the lockdown 
period, salted snacks were the 
second highest ranked.  
Within the US batch fried chips 
category, pack sizes ranging 
between 10oz and 16oz have 
reported the strongest growth 
during lockdown periods, with 
sales up by more than 80%. During 
the previous decade, larger pack-
sizes of snacks such as batch fried 
chips benefited from the trend 
towards consumers socializing 
more in the home with friends and 
family. It remains to be seen 
whether this trend persists within 
the next couple of years as 
lockdown restrictions ease and 
people become more able to 
socialize outside the home. That 
said, the ongoing rise in popularity 
of in-home entertainment options 

Products 
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“It is worth noting that 
the health and 
nutritional appeal of 
many types of chips 
have been improved in 
recent years, largely via 
reformulation by 
leading manufacturers.”



Products 

such as streaming could benefit 
sales of larger bagged batch fried 
chips during this time – it is now 
estimated, for example, that over 
613 million people worldwide 
subscribe to video streaming 
services such as Netflix.  
 
OTHER MARKET TRENDS 
Much of the appeal of brands such 
as Kettle lies in the wide range of 
novel and exotic flavors offered, 
which remains one of the main 
drivers in the market for savory 
snacks targeted at an adult 
audience. In the US, for example, 
flavors include Sea Salt Vinegar (its 
most popular variety), Wasabi 
Ranch, Korean Barbecue, Fiery Thai, 
Maple Bacon, Pepperoncini and 
Wood Smoked Sea Salt. According 
to the company, the Kettle brand is 
unique within the US potato chips 
market in that plain or lightly salted 
is not its bestselling variety. The 

Kettle brand has also been subject 
to flavor innovation in the UK. 
During April 2020, a new Thai 
Sweet Chilli flavor was launched, 
while the company has also 
announced plans to bring back its 
popular Truffled Cheese & A Splash 
of Sparkling Wine variety at the end 
of the year, following its successful 
debut during Christmas 2019. 
Kettle’s UK business has also 
recently launched an improved 
version of its Mature Cheddar & Red 
Onion flavor. This has been done via 
the addition of 12-month matured 
Davidstow cheddar sourced from 
Cornwall to the recipe.  
Flavor innovation is also apparent 
from other suppliers of batch fried 
chips. The US-based Zapp’s brand 
owned by Utz, for example, 
included a range of flavors inspired 
by the Cajun cuisine of the New 
Orleans area. Examples include 
Mesquite BBQ, Cajun Dill Gator-

tator, Spicy Cajun Crawtator and 
Voodoo and Voodoo Heat, which 
are described as possessing a spicy, 
Jalapeno-inspired kick. Meanwhile, 
PepsiCo extended its Lay’s Kettle 
Cooked range at the start of 2020 
with a new Flamin’ Hot variety.  
During May 2020, the Texan-based 
company Amplify Snack Brands 
launched Spicy Krakatoa Hot Chips, 
batch-style chips with intense 
flavors. These flavors were ranked in 
terms of intensity, using Scoville 
Heat Units (SHUs) – for example, a 
Jalapeno pepper ranks as 5,000 on 
the SHU scale. Varieties in the range 
included Kung Pow (Thai chilli and 
Szechuan pepper), Mustard’s 
Revenge (cayenne pepper and hot 
Dijon mustard), Hot Hot Honey Pot 
(spicy honey and chilli), Sour King 
(lime with Serrano pepper) and 
Black Magic, which included a 
blend of habanero and cayenne 
peppers, as well as other chilli 
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spices. Manufacturers of batch-style 
chips have also been 
experimenting with their 
packaging. During 2019, Kettle’s US 
business launched new packaging 
for its chips using a 3-film design, 
replacing the traditional 5-layer 
format. Not only does this improve 
its recyclability, but plastic usage is 
reduced by 43%. In the UK, Kettle 
announced it would bring out 
festive-themed packaging for its 
products in the run up to Christmas 
2020. The packaging will be 

designed to resemble presents and 
gifts, via the use of imagery 
featuring bows and gift tags.  
 
CORPORATE DEVELOPMENTS 
The most well-known supplier of 
batch-fried or batch style chips in 
the world is the appropriately 
named Kettle Chips. In the autumn 
of 2019, the company’s operations 
in the UK, Europe and the Middle 
East were sold to Valeo Foods for 
GBP66m. Valeo is a pan-European 
food group, with a stable of 

renowned brands such as 
Batchelors, Jacobs, Rowse Honey 
and Odlums. The deal also included 
the Dutch-based sister company 
Yellow Chips, which manufactures 
batch-cooked natural crunchy 
chips. In the US, meanwhile, the 
Kettle brand remains part of 
Campbell Soup Company. Since the 
acquisition, Valeo has stated its aim 
of expanding Kettle’s international 
export business, even though the 
brand is already sold in more than 
90 countries worldwide. In addition 
to the brand activity mentioned 
previously, Kettle has also recently 
launched a new promotional 
campaign in the UK, focusing upon 
its role as an accompaniment to 
special get-togethers, as well as 
emphasizing the fact that it only 
uses British potatoes within its 
products. Using channels such as 
digital billboards and the internet, 
its brand owners expect over 80% 
of UK households to see the adverts 
for Kettle Chips an average of 23 
times. Meanwhile, the brand 
continues to sponsor James 
Martin’s Saturday Morning on ITV.  
In the large US market, sales of 
salted snacks are largely contested 
by PepsiCo (which accounts for a 
leading 60% share), Campbell Soup 
Company, Kellogg and Utz. During 
the summer of 2020, Utz went 
public, a move which it hopes will 
permit it to expand its collection of 
regional brands more broadly. The 
company, whose sales are worth 
around USD950m per annum, owns 
batch style chip brands such as 
Zapp’s and Boulder Canyon, the 
latter of which it acquired in 2017. 
The Boulder Canyon range includes 
flavors such as Classic Sea Salt and 
Malt Vinegar & Sea Salt, while its 
batch style chips are coated in a 
variety of different oils. l

“Products such as batch fried chips are 
viewed by many consumers as an 
affordable treat or indulgence for long 
periods in which they are forced to 
remain indoors.” 

60% 
is the US market 
share for chips 
made by PepsiCo. 
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These days, the snack market 
is opening up, with local 
influences driving diversity, 
and increasingly healthier 

options available that mean snacks 
can now be healthy, indulgent and 
authentic at the same time. 
 
A DYNAMIC TWIST 
According to Givaudan, snacks have 
largely been regarded as a 
traditional segment, but the last 
decade in particular has seen 
converging trends give rise to an 
explosion in new thinking in what 
forms the ‘snack’ takes. 
Consequently, the flavored snacks 
sector is now increasingly dynamic.  
“Here we spotlight recent 
developments in mature and 
emerging markets, which reveal 
regional differences, but share one 
undeniable commonality: that 
change is a factor for growth,” the 
company’s experts explain.  
In Europe, Africa and Middle East, 
traditional snack favorites, such as 
potato chips, still hold sway, 
particularly in Western Europe. 
However, choice and variety has 
opened up on all fronts, due to a 
number of reasons, often with a 
nutritional focus. A major factor has 
been health and wellness-related 
issues, such as directives to reduce 
sodium levels and consumers’ 
desire for clean labelling. There’s 
also a demand for low-calorie 
snacks, which has meant breaded 
and baked products have grown as 
an alternative to fried snacks. 
“Givaudan’s TasteSolutions® 
program helps to reduce salt, fat 
and sugar whilst providing 
balanced flavor profiles. Improving 
low-fat snack bases represents an 
important capability: the 
understanding of succulence as key 
to the eating experience, one of the 
areas supported by TasteSolutions® 
Richness. Building back the 
mouthfeel experience of a regular 

Ingredients - Flavorings and Seasonings 

Flavors and Seasonings Bring 
the Extra Kick (and Sales)
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One way for potato processors and producers of chips for 
instance to differentiate themselves from an ever-increasing 
competitive landscape is to come up with not only the 
trendy “batch fried” varieties, but equally as important, with 
flavors, as plentiful and exotic as they can be.  
 
By Dan Orehov 
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snack product provides a contribution to improving 
low fat snacks’ consumer appeal. As we see a move to 
more baked and ‘air-popped’ snacks, using 
TasteSolutions® Richness tools to create in-dough 
mouthfeel and succulence effects will be key to 
increasing consumer acceptance of low-fat snack 
products,” Givaudan representatives say.  
But equally, consumers today are concerned with 
authenticity, as people are travelling more, and 
developing increasingly sophisticated palates through 
experiencing different cuisines. Young adults, in 
particular, want more daring concepts, and are 
looking for exotic tastes in their snacks, or even fusion, 
where flavors are twisted together to create 
something very unique. In Asia Pacific for example, the 
dynamism of the snacks market reflects the 
importance of local flavors. Snacking is embedded in 
Asian culture, as it is regarded as a way of eating 
through the day. In the processed snack space new, 
modern formats are fueling the growth and 
consumption in Asia.  
“A primary driver in the region is a new demand for 
‘western style’ snacks, typically made of potato or 
wheat. Interestingly, while western flavors are growing 
in popularity, our customers in the region are also 
taking local flavors, and adding those into the mix. As 
is seen in other regions, there is a strong desire for 
authenticity and familiarity in flavored snack 
products,” Givaudan reps say. They add that Western 
flavors, particularly amongst young adults are an 
aspirational statement in Asia, with American, 
European and Mediterranean flavors occupying this 
space. The twist in Asia is that elements of exciting 
international taste profiles are layered on, but the core 
of the flavor still has to be essentially Asian. With a 
truly global palette to draw on, our ability to blend 
global and local flavors means that we can satisfy this 
desire for hybrid snacks. 
 
INCREASINGLY DIVERSE 
The flavored snacks sector is increasingly dynamic and 
keeps growing. According to Fromatech, in the snack 
market, local influences are driving diversity and 
healthier options are increasingly available which 
means snacks can now be healthy, indulgent and 
authentic at the same time.  
“Consumers today are concerned with authenticity, as 
people are travelling more, and developing 
increasingly sophisticated palates through 
experiencing different cuisines. Young adults want 
more daring concepts, and are looking for exotic 
tastes in their snacks, or fusion, where flavors are 
twisted together to create something unique. The 
most important thing in snacking is consumer 
excitement and enjoyment. Fromatech is a strong 
player in the snack market and we can help you 
develop and deliver the healthy, tasty and easy-to-eat 
products your consumers want. We know that 
perfecting the taste of a savory snack involves more 
than choosing the right seasoning,” company 
representatives say. Fromatech provides traditional 
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flavor profiles like black pepper & sea 
salt, sour cream & herbs, salt & 
balsamic vinegar, Bolognese, pizza & 
ham, barbeque, bacon, wasabi, hot & 
spicy, nacho cheese and tomato. But 
it also offers natural and trendy flavor 
profiles like chili cheese, crab, 
flaming hot, lamb & cranberry, 
roasted garlic, salty caramel, Thai 
pepper and strawberry.  
 
WHY NOT TRY IT BLACK? 
Another exotic example of 
recently-released potato chips is 
the Just Brutal brand from Belarus, 
whose appearance may give first 
lookers an increased heart rate: 

their color is black or red, 
depending on the flavors and 
seasonings used in producing 
them. Classic Just Brutal chips 
come in the following flavors: sour 
cream with onions, cheese, Thai 
steak, Caribbean crab. Customers 
can also find black Just Brutal 
chips with tastes of sweet Thai 
pepper, balsamic vinegar and salt. 
Last but not least, the red new red 
Just Brutal chips come in two 
flavors: duck with wild lingonberry 
sauce, or hot chili sauce. 
 
CHANGE IS COMING 
The ongoing global trend towards 
food and drinks made of natural 
ingredients is rising. According to 
Wild Flavors ADM Europe, 
“Naturalness” goes with the trend of 
a healthy lifestyle. Consumers are 
becoming increasingly conscious 
about healthy nutrition and firmly 
believe that natural products play a 
role. Many manufacturers are 
already complying with this trend 
during product development: 
current market data provided by 
Innova Market Insights shows that 
launches of new products 
positioned as “natural” have 
increased worldwide these past 
years. This trend towards 
“naturalness” is also leading to a 
rising demand for clean label 
products or food and drinks that 
contain hardly any or no additives 
at all. The international market for 

products with a health-promoting 
factor is growing continuously, 
driven by two main issues. First, 
there is the topic of overweight and 
obesity, which is on the rise around 
the world. Increasing awareness of 
this problem is creating more 
demand for low-calorie and low-
sugar products. Secondly, there is a 
focus on food and drinks with 
functional ingredients or products 
enriched with vitamins and 
minerals. Just how promising this 
market is can be seen in the 
growing number of new products 
with health-promoting factors, as 
reviewed by Innova Market 
Insights. Consumers become more 
and more aware of fair trade, which 
is the reason why fair-trade 
products made it from health food 
stores to supermarkets and 
discounters. Also, global 
manufacturers of branded products 
recognized the trend and include 
the topic sustainability to their 
company philosophy.  
“The main focus for Wild Flavors 
and Specialty Ingredients Global 
Research and Innovation (R&I) team 
is to support long-term, basic 
research while maintaining insight 
and development to the current 
and future business needs of the 
company. The team is focused on 
areas of concentration at a global 
level to maximize innovation 
without duplicating the efforts 
worldwide.  It is a cross-functional 
team whereby scientists from all 
entities are included,” specialists of 
the company say. They add that 
“there are several platforms that 
form the foundation of research 
elements for the R&I team to 
consistently review the basic 
research elements:  Process 
Technology, Emulsions and 
Formulation Science, 
Biotechnology and Plant Science, 
and Analytical Knowledge 
Management,” they conclude. l

Ingredients 
 





Storage Special – Refrigeration 

Is It Time for 
an Upgrade?
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Compliance with the 
technology of long-term 
storage of potatoes directly 
affects further profits, 

because in the absence of a 
microclimate system, yield losses by 
the end of the storage period can 
be up to 60%, according to 
specialists from Agrovent.  
“The owner of the business invests 
his own resources in the 
construction of storage facility, 
cultivation of potatoes and their 
cleaning, provides working 
conditions for staff and after the 
journey can lose more than half of 
its profits if the microclimate 
system in the vegetable storage will 
be absent or work incorrectly,” they 
add. This is why a proficient and 
modern refrigeration system is a 
valuable addition to the potato 
storage chain.  

INNOVATION 
Tolsma-Grisnich has developed 
various refrigeration systems to 
create ideal circumstances in the 
storage. Realizing the optimal 
storage efficiency is the main 
objective of the refrigeration 
systems. Because the systems do 
not have to take the weather 
conditions into account, the 
storage period can be prolonged, 
thus conserving the product quality 
during this period. Below are some 
of the innovative equipment used 
in potato storage refrigeration 
stages, developed by Tolsma. 
The GCU (Green Cool Unit) is one 
of the Tolsma’s own innovations. 
Achieving optimal storage 
efficiency was the goal in 
developing this direct cooling 
system, so minimal drying-in and 
energy saving are crucial. The 

application of advanced 
compressor technology in 
combination with an intelligent 
control system (developed in-
house) has made it possible to 
achieve the highest possible 
efficiency for the total storage 
system. The GCU is available with 
a variety of cooling capacities 
ranging from 20 to 185 kW. 
Various other options geared to 
the special requirements of the 
product include electronic 
defrosting of expansion valves. 
The GCU can be supplied in a 
weather-proof casing or built into 
an engine room or container. 
 
GCU-I  
The GCU-I (Green Cool Unit-
Indirect) is an indirect cooling 
system that Tolsma has also 
developed. The GCU-I (chiller) was 

An annual inspection of buildings and hardware is an important step in store 
preparation, according to experts in the potato storage area. They say it can be carried 
out at the same time as store cleaning a few weeks before loading. Besides the usual 
checking of signs of damage and steps to improve the storage facility, this can also be a 
perfect moment to see if the refrigeration equipment is working in good worder and if it 
needs upgrading or replacing.   
 
By Dan Orehov 
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developed using the same criteria 
as those applied to the GCU units. 
This version is ideally suited to the 
storage of several types of product 
in different storage climates. The 
GCU-I provides the facility to cool 
separate cells at different 
temperature levels. The minimal 
temperature difference across the 
evaporator means that the storage 
efficiency of this cooling system is 
optimal, and the quantity of 
synthetic refrigerant required is 
minimal, so that less (statutory) 
maintenance is required. The GCU-I 
is available from 20 to 200 kW. 
 
PROPANE-CO2 
As a result of changes to EU 
legislation which further limit the 
use of synthetic refrigerants, new 
cooling systems using coolants 
such as propane-CO2 have become 
an attractive alternative. In 
addition to the effective cooling 

properties of CO2, the added 
benefits of this refrigerant are its 
safety and environmentally friendly 
characteristics. The temperature of 
the air cooler can also be 
controlled in these systems, so they 
can be accurately geared to the 
stored product. This keeps drying-
out to a minimum (in other words – 
more and better products come 
out of storage) and energy 
consumption is also reduced. It is 
likely that CO2 propane storage 
installations will become standard 
in future, thanks to their 
environment-friendly properties. 
 
CONTROL AND 
MAINTENANCE 
The cooling installation is 
controlled by the Vision Control 
climate computer. This intelligent 
and user-friendly system ensures 
the optimal functioning and 
efficiency of the cooling installation. 

The Tolsma Quadro Compact 
Cooler (QCC) is designed to be durable
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This diagram provides a visual 
representation of pressures, 
temperatures, running hours and 
valve positions. Special require -
ments as regards management, 
control, maintenance and 
supervision apply by law to cooling 
installations. It is crucial that the 
installation is checked and (if 
necessary) serviced annually. Yearly 
monitoring includes, amongst other 
things, extensive checking for any 
leakage of refrigerant. In addition, 
the specialist maintenance team 
from Tolsma will check the 
compressor, condenser, air cooler 
(evaporator) etc. 
 
THE VISION 
CONTROL SYSTEM 
The Vision Control is an intelligent 
storage computer that controls 
temperature and relative humidity 
as well as CO2 level by regulating 
fans, hatches, heaters and 
refrigeration devices. This results in 
minimal storage losses as well as 
optimal energy saving. The screen 
of the Vision Control shows a 
diagrammatic view of the storage 
and of the refrigeration. The status 

of the product and the installation 
are clearly shown. Furthermore, the 
Vision Control gives the uses 
automated tips for the optimal 
settings of the climate computer. 
Moreover, the Vision Control energy 
management module (15-inch 
model) is an energy efficient 
module. By setting the maximum 
allowed energy consumption and 
setting the system priorities, the 
storage and other energy 
consuming facilities are 
automatically switched on or off. 
This results in the least storage 
losses and highest energy savings. 
 
WEATHER IN CONTROL 
Weather in Control is an 
optimization module from Tolsma 
which, based on a 10-day weather 
forecast, takes intelligent decisions 
regarding the ventilation and 
refrigeration strategy. The module’s 
advantage is maintaining a more 
precise desired storage 
temperature of the product with 
lower weight loss and reduced 
energy costs. The profit of the 
system is being made by making 
efficient use of the available 

moments when cold outside air is 
available. Weather in Control will 
adjust the climate computer’s 
settings so that, depending on the 
situation (periods with either 
predicted lower or higher 
temperatures), start sooner or later 
with external ventilation or 
mechanical refrigeration. The 
decisions are made based on: 
expected outside temperatures, the 
set target temperature, energy rate 
structure, possible present 
mechanical refrigeration. Last but 
not least, the climate computer can 
be controlled via internet 
connection (PC, tablet, 
smartphone). This gives the user 
continuous insight in the storage 
facility and the possibility to adjust 
the settings. 
To sum it all up, according to AHDB, 
refrigerated storage using 
mechanical cooling offers the 
scope for close environmental 
control, largely irrespective of the 
ambient condition. In stores where 
this control is paramount, 
refrigeration is, therefore, 
becoming an essential part of the 
storage toolkit. l
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One of these, which has 
been gaining popularity 
and approval from 
regulatory bodies in an 

increasing number of European 
states is ethylene gas, seen as an 
alternative to the much-disputed 
CIPC, as the natural ethylene gas 
suppresses the cell elongation, 
called anti-sprout control. When 
using ethylene, virtually no 
chemicals are added, just a 100% 
natural blockage of growth due to 
the ethylene concentration within 
the store.  
 
ETHYLENE GAS 
One of the companies that have 
pioneered sprout control using 
ethylene gas is Restrain. As the 
company’s representative, Dirk 
Garos explains, the ethylene gas is 
produced from pure ethanol 
(alcohol) inside the Restrain 
Generator using a heated catalyst. 
The Restrain Sensor is placed in 
the airflow on top of the potatoes 
and signals to the generator if it 

requires more ethylene gas. Before 
starting the ethylene regime, 
operators will need to ensure that 
all potatoes are in the store. The 
potatoes will be slowly exposed to 
a limited amount of ethylene gas. 
This is pre-programmed, for 
example, by the Restrain 
Generator. Thus, storage personnel 
can load batches from the cold 
store at any time. The ethylene 
concentrations will be built up 
again once the doors of the store 
are shut again. Due to the slow 
respiration of ethylene out of the 
potatoes, operators can open the 
doors at any time without any 
negative effects. 
“Generally, our technology will not 
call for operators to adjust their 
cold store. Our generators need 
only a cold store that is intact or 
leak-free. If the store is too open, it 
is impossible to maintain the 
required minimum levels of 
ethylene gas during storage. Anti-
sprouting is based on maintaining 
a certain level of ethylene gas 

during storage. If these levels are 
not met, then the anti-sprouting 
results will be negative,” explains 
the Restrain representative.  
According to Garos, with the 
Restrain Accumulator, the apical 
dominance in seed potatoes can 
be blocked. The system generates 
extra yield for seed, table and 
processing potatoes with the 
benefits proven since 2004. 
Therefore, the treatment during 
storage will generate a bigger 
yield, through more tubers per 
plant, and a better grading in the 
cultivation. Further, with Restrain, 
ethylene enables seed potatoes to 
be stored in warmer conditions, 
without the risk of unwanted early 
sprouting. Therefore, depending 
on the potato variety and growing 
conditions, up to 20% more tubers 
per plant can be achieved and 
emergence is more uniform. More 
sprouts per seed tube generate 
more stems. As a result, storage 
operators will get more evenly 
graded potatoes. The company has 

With the now well-known ban on CIPC, potato storages 
must comply with the new regulations that exclude the 
chlorpropham from use in the European Union. Luckily, 
alternatives have already started to pop up.  
 
By Dan Orehov

Out with 
the Old
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tested its solution on more than 
100 potato varieties and can 
provide information and data from 
these trials.  
On the other hand, on the topic of 
ethylene, AHDB specialists say that 
ethylene is an effective sprout 
suppressant on some varieties. 
However, because it is a plant 
hormone, some varieties respond 
better to ethylene than others. If 
the variety responds to ethylene, it 
can be used successfully on low-
temperature stored crops for fresh 
market and at higher temperatures 
on crops destined for processing. 
According to AHDB experts, it is 
important to know the varietal 
suitability before treatment and 
consult the seed supplier or 
market for more information. In 
ambient stores, some form of 
automated control is likely to be 
needed, to stop the ethylene 
generator during periods of 
external ventilation. The use of 
ethylene is not controlled by an 
MRL, so its residue-free status is 
favored by some markets. 
According to AHDB, it is important 
to manage the interaction of 
ethylene with high levels of CO2. 
For this reason, guidelines require 
ethylene concentration to be 
increased very gradually up to the 
10 ppm (parts per million) holding 
concentration to limit respiratory 
response. Ethylene has a varietal 
interaction, so store managers must 
follow suppliers’ guidelines closely. 
 

MALEIC HYDRAZIDE (MH) 
Maleic hydrazide is applied to the 
growing crop in the field, primarily 
for groundkeeper control. Canopy 
condition and weather conditions 
at the time of application are 
important factors governing 
uptake and, therefore, its 
successful use. MH can also 
control sprouting but can be used 
as a stand-alone sprout 
suppressant only in situations 
where storage is short‑term and 
sprouting risk is relatively low. 
Nevertheless, it can give useful 
early control prior to application 
of other treatments. 
 
SPEARMINT OIL 
Spearmint is an essential oil that 
can be applied as a hot fog to 
remove sprout growth. It is a 
volatile product, so care is 
required in the management of 

the store to prevent loss of 
chemical and to manage sprout 
control costs. AHDB experts 
advise to keep stores closed 
immediately after application and 
refer to best practice guidance for 
use of the product. It is also a 
good idea to minimize exchange 
of external air for cooling and, 
especially, for store flushing where 
possible. Multiple applications 
may be required as part of a 
treatment program.  
In conclusion, the AHDB reps say 
that several other active 
ingredients are in use elsewhere in 
Europe and North America and 
may become available in the UK in 
the future, subject to meeting 
requirements for approval. These 
include 1,4-dimethylnaphthalene 
(DMN sold as 1,4 Sight®), orange 
oil (Argos®), 3-decen-2-one 
(SmartBlock®) and clove oil. l

“Management of the new generation of 
volatile chemicals like ethylene and 
spearmint oil, which are easily lost from the 
store, requires a different emphasis on 
potato store management. Stores will need 
to be kept closed for longer after application 
to allow products to distribute.” 
AHDB

Sprout Suppression Options In UK 
Active substance 

Ethylene  
 
 
 

Maleic hydrazide (MH) 
 
 
 
  

Spearmint oil  

MRL*  
None 

 
 
  

50 mg/kg 
 
 
 
  

None 

Application method  
Gas applied by direct 
release or generated 

in store  
 

In-field foliar spray  
 
 
 
 

Hot-fog 

Notes  
Effective on varieties which respond to ethylene  

Can be unpredictable so check with seed supplier or market  
May affect fry color  

Successfully trialed as a combination treatment  
Provides volunteer control  

Results from MH vary depending on weather and canopy 
condition at the time of application  

Can give up to 9 months sprout control; effective long-term in 
combination with in-store treatments  

Volatile chemical which is easily lost from store: manage 
outside air exchange carefully  

Seal stores after treatment: follow product best practice 
guidelines closely  

May be used in combination with other products  
*Maximum residue level permitted in potatoes for sale. Source: AHDB
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The project consortium, 
which is led by the University 
of Vienna, consists of 17 
European leading academic 

research institutions, potato 
breeders, a non-profit EU association, 
a government agency and a 
screening technology developer. 
 
CLIMATE CHANGE 
IS A REAL THREAT 
Potato is one of the most important 
food crops worldwide. However, a 
major threat to tuber yield security 
for this staple food crop is its 
vulnerability to environmental 
stresses. Particularly to 
combinations of heat and drought, 
which are becoming increasingly 
prevalent due to climate change. 
Often these conditions are also 
followed by seasonal flooding, 
which can ruin the entire harvest 
within a few days. While there is 
some knowledge of responses to 
multiple stresses from model plant 
species such as Arabidopsis, similar 
knowledge in potato is lacking. In 
the ADAPT project, the 
complementary expertise of ten 

leading academic research 
institutions, four potato breeders, a 
screening technology developer, a 
government agency and a non-
profit EU association will come 
together to investigate the 
mechanisms underlying multi-stress 
resilience in potato. 
According to the researchers 
involved in the project, tubers are 
also especially vulnerable to wet 
soils. Heat and drought stress can 
reduce yield by up to 70%, and 
induce secondary growth of tubers, 
which leads to further losses due to 
decline in tuber quality (FAOSTAT, 
2017). Also flooding events can 
completely ruin the entire harvest 
within one or two days. ADAPT will 
identify the underlying molecular 
mechanisms of adaptation to 
combinations of heat/drought 
stress as well as to flooding stress in 
potato. Stress acclimation requires 
metabolic reprogramming that is 
triggered by different signaling 
pathways. Whilst limited knowledge 
of combined stress signaling 
pathways is available in model 
plants such as Arabidopsis, this 

knowledge is almost completely 
lacking in potato. “To understand 
the dynamics of complex signaling 
and response mechanisms we will 
utilize high throughput 
phenotyping (HTP) as well as novel 
reporter plants with sensors for live-
imaging of cellular signaling 
responses,” explain the scientists.  
 
COMBINING MULTIPLE 
SCIENCE AREAS 
The ADAPT project is led by Dr. 
Markus Teige from the Faculty of 
Life Sciences of the University of 
Vienna, who explains that the 
potato comes from areas with a cool 
climate and is therefore particularly 
sensitive to heat. Moreover, as the 
tubers are growing in the soil, they 
are also extremely sensitive to 
flooding stress, which also increases 
their vulnerability to disease.  
“With this project we will determine 
the molecular and phenotypical 
responses to different stress 
conditions, which are becoming 
increasingly important for potato 
yield under the challenging growth 
conditions due to climate change. 

The ADAPT project, which stand for Accelerated Development of multiple-stress tolerAnt 
Poato, aims at identifying new breeding targets and matching potato varieties to specific 
challenging environmental growth conditions of the future. It will take place over the 
next four years, with a total budget of EUR5m, from the EU Horizon 2020 program.  
 
By Dan Orehov 





Together with the breeders we will 
identify traits and genes that can 
enhance stress resilience in this very 
important food crop,” Dr. Teige adds. 
The project’s researchers will 
combine molecular biology, stress 
physiology, systems biology and 
analytics with engineering and 
molecular breeding and include 
end-user driven agencies for variety 
testing and potato trading to 
translate findings.  
“Arising from our mechanistic 
understanding we aim to identify 
new breeding targets and 
matching potato varieties to 
specific environmental conditions. 
Knowledge from our research will 
directly reach the most relevant 
stakeholders and end-users feeding 
into breeding programs and 
guiding technology development 
for improved crop management 
strategies,” Dr. Teige concludes. The 
ADAPT project kick-off meeting 
was held online in July 2020 
bringing together representatives 
of the project partners and the 
European Commission. 
 
BIG DATA IS A BIG HELP 
The researchers say High-
Throughput-Phenotyping (HTP) 
and bio-imaging technologies will 
be used to monitor physiological 
and morphological changes in 
germplasm selected by the 
breeders. Novel reporter lines will 
be used to detect dynamic changes 
in decisive signaling pathways and 
multiple omics methods will be 
employed as unbiased high-
throughput shotgun approaches 
for initial lead (trait) identification. 
Together, these data will feed into 
big data analysis and modelling, to 
identify new lead traits, that will be 
characterized in detail to confirm 
their potential use in plant 
improvement. 
The working plan of ADAPT is 
divided in six working packages: 
WP1 aims at developing high-
resolution field and greenhouse 
phenotyping methods to analyze 
physiological and molecular 
responses to combined abiotic 
stress conditions. Various field trials 
will be carried out at different 
European locations, in cooperation 
with breeders. Locally, the newest 

technologies, such as the mobile 
Field Explorer will monitor plant 
growth and development with 
sensors for 3D plant modelling 
(LIDAR), photosynthetic 
performance (hyperspectral camera) 
and transpiration (IR sensor). 
WP2 will use tailor-made tools and 
high-throughput techniques. The 
scientists will identify the 
morphological, physiological and 
molecular changes that determine 
potato resilience to both single 
stresses (flooding, heat and 
drought) and relevant 
combinations of these stresses. 
WP3 looks at the production of 
tubers, the edible part of the plant, 
which is typically shut down under 
climatic stress conditions such as 
heat or drought stress. Thus, 
scientists shall build on the prior 
research into tuber development and 
aim to identify strategies for 

increasing climate resilience using 
naturally occurring gene variants and 
functional genomics approaches. 
WP4 investigates early signaling 
events that regulate the molecular 
and physiological changes required 
for plant survival under stress 
conditions. To that end, scientists 
will develop sensor and gene 
reporter lines to monitor dynamic 
changes in stress signaling in real 
time and under HTP conditions. 
WP5 will use prior knowledge and 
data generated within the project 
to feed diverse mathematical 
modelling and big data analysis 
approaches for identification of 
novel molecular master regulators 
and physiological signatures 
associated to the performance of 
the potato in the field environment. 
Those involved in the project will 
also provide a set of tools for easier 
implementation of diverse 
technologies in practice. 
Lastly, the WP6 stage ensures the 
targeted and efficient exploitation 
and implementation of the project 
results, and their communication 
and dissemination to different 
target audiences. To this end, the 
results are validated by close 
interaction between the scientific 
and industrial partners. 
Stakeholders and end-users benefit 
from a well-designed exploitation 
plan, and a clear communication 
and dissemination strategy. l
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2020, 
July, was when the 
first meeting for the 
project took place. 



MARCH/APRIL
Ad closing 22.02/Publishing 08.032JANUARY/FEBRUARY

Ad closing 25.01/Publishing 08.021
INTERPACK SPECIAL - Road Map and Event Agenda 

Processes 

Pre-cleaning, Washing, De-stoning 

Cutting, Peeling, Slicing 

Transportation, Product Handling 

Expert View  

Sharp Innovation in Potato Cutting 

Smart Packaging and End-of-line Solutions 

Spotlight 

Seasoning, Flavoring and Additive Treatment 

Markets  

Western Europe 

Products  

Flakes, Pellets and Mashed Potatoes 

Storage Special  

Store Preparation and Hygiene 

Storage Disease Control 

Trade shows: Potato Expo/Jan 6-7, Fruit Logistica/Feb 3-5, 

Interpack/Feb 25-Mar 3 

JULY/AUGUST
Ad closing 19.07/Publishing 02.084

NOVEMBER/DECEMBER
Ad closing 29.11/Publishing 13.126

SEPTEMBER/OCTOBER
Ad closing 24.09/Publishing 08.105

MAY/JUNE
Ad closing 21.05/Publishing 04.063

2021 FEATURE PLANNING

POTATO EUROPE SPECIAL - Road Map and Event Agenda 

Processes 

Conveying Systems and Belts 

Forming and Extrusion 

Expert View  

Innovation in Cutting Equipment 

Conveyors and the transfer of potato products and snacks 

Spotlight 

Weather and Its Effects on Potato Crops 

Markets  

North America 

Products  

Batch Fried Chips 

Ingredients 

Salt Reduction 

Storage Special  

Heating in Storage Facilities 

Storage Energy Efficiency 

Trade shows: Potato Europe/1-2 September, Potato Association of 

America Annual Meeting/Jul 22-26, PMA Foodservice 

Conference and Expo/July 23-24

INTERPOM SPECIAL - Road Map and Event Agenda 

Processes 

Forming and Pasteurizing 

Oil Filtration Systems & De-fattening 

Expert View  

Frying Innovation for French Fries 

Conveying Systems & Inspection Tables 

Spotlight 

Cleaning and Sanitation Updates 

Food Safety Regulations 

Markets  

Australasia 

Products 

Extruded, Pasteurized and Formed Potato-based Snacks 

Ingredients 

Flavors and Seasonings for Chips and Fries 

Storage Special  

Diseases and Defects 

Sprout Suppressants in Storage 

Trade shows: Interpom/Nov 28-30, PB Potato/Nov 24-25, 

Process Expo/October 12-15

ANUGA FOODTEC SPECIAL - Road Map and Event Agenda 
Processes 

Drying and Dehydrating 

Sorting, Blanching 

Process Monitoring 

Expert View  

Optical Sorting - Ensuring a reliable and flexible production flow 

Drying - Innovation in Belt and Drum Dryers 

Blanching and its influence on crispiness, color and firmness  

Spotlight 

Procesas Monitoring – Digital Programing & Industry 4.0 

Markets  

Eastern Europe 

Products  

French Fries in Retail and Foodservice 

Ingredients 

Batters, Coatings 

Storage Special  

Ventilation, Drying 

Trade shows: Anuga FoodTec/March 23-26, ProFoodTech/April 13-15, 

ALAP Congress/Mar 16-19, Foodex UK/Apr 12-14

SNACKEX SPECIAL - Road Map and Event Agenda 

Processes 

Frying  

Coating 

Cooling and Freezing 

Expert View  

Innovative Frying Equipment for chips and French fries 

PEF Applications in the Industry 

Cooling, Refrigerating and Freezing  

Spotlight 

The Latest Reports on Acrylamide 

Markets  

South America 

Products  

Chips and Potato-based Snacks 

Ingredients 

Frying Oils 

Storage Special  

Humidity and Condensation Control 

Cooling and Freezing 

Trade shows: WPC & Europatat/May 31-June 3, Snackex/June 16-17

FRUIT LOGISTICA SPECIAL - Road Map and Event Agenda 

Processes 

Energy and Water Saving 

Turnkey Projects 

Expert View  

Complete Lines for Processing  

Advantages of Pulse Electric Field Technology in Potato Processing 

Spotlight 

Saving Water, Energy, Oil during Potato Processing 

Markets  

Global Market Predictions for 2022 

Products  

Global Market Predictions for 2022 

Markets 

Processed Potatoes Global Market Trends 2020 

Storage Special  

Storage Monitoring & Quality Assurance 

Cold Storage Updates



Like our page and join our online community: 
www.facebook.com/Potatobusiness  

 
 
 
 
 
 
 
 
 

Follow us on Twitter: 
http://twitter.com/potatobusiness 

We will update regularly on our activities, 
upcoming features and show attendance. 

 
 
 
 
 
 
 
 
  

Join our group on LinkedIn search for:  
Potato Processing 

International News
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POTATOBUSINESS 
on social media 


