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Dear Readers,

Prognosfruit 2023 which took place in Trentino, Italy, gathered more than 350 

delegates from the apple and pear sector from Europe and beyond. During the first 

sessions of the conference, the apple and pear crop forecast estimates for the 

upcoming season were released. In 2023, the apple production in the EU for the 

top producing countries contributing to the forecast is estimated to decrease by 

3,3 % compared to last year. Read more on page 258 ff.

Growing demand for packaged juices, sports drinks, and energy drinks is expect-

ed to further fuel demand for drink-flavoured systems. Increasing investment by 

many multinational manufacturers in flavour enhancement coupled with rising 

demand for ready-to-eat food and beverages is boosting the global market for fla-

vouring beverages. The preference of consumers for natural flavouring is growing 

as they are more conscious of their well-being, which is the key driver of market 

growth. Please have a look at the latest market trends on page 262 ff.

One of the first customers to opt for a machine conversion on one of its two 

InnoPET Blomax Series III stretch blow molders at its Rogaška Slatina plant in the 

east of Slovenia is Atlantic Droga Kolinska. In order to safeguard the continuing 

production of perfect containers in the future, the control unit on the stretch blow 

molder – now more than 20 years old – was recently replaced. The modernisation 

was successfully completed in less than a week. Please explore more on page 

266 f.

Building a wireless network for a processing facility can be a daunting task. Sys-

tem integrators and network administrators face multiple challenges in ensuring 

high-throughput, low-latency, reliable, secure and scalable connectivity. One of 

the many decisions they’ll face is where to deploy Wireless Access Points (WAP) or 

antennas and wireless bridges. Please learn more on page 270 ff.

Yours

marco.brennich@fruit-processing.com

EDITORIAL
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Prognosfruit 2023 concluded its successful return to Trentino,  

Italy, gathering more than 350 delegates from the apple and pear 

sector from Europe and beyond. Organized by WAPA in coopera-

tion with APOT (Associazione Produttori Ortofrutticoli Trentini), 
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The global beverage flavouring market is estimated to be valued at US$ 4,756.5 

million in 2023. The market is likely to reach a valuation of US$ 8,204.2 million 

in 2033 at a CAGR of 5.9 % during the forecast period. The Asia Pacific market is 
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Growing demand for packaged juices, sports drinks, and energy drinks is 

expected to further fuel demand for drink-flavoured systems. Increasing 

investment by many multinational manufacturers in flavour enhancement 

coupled with rising demand for ready-to-eat food and beverages is boosting  

the global market for flavouring beverages ...
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It is the brains of a machine: without a control unit your bottling 

system can neither mold nor fill your containers. When suppliers 

notify a discontinuation of such components – such as the control 

unit on our KHS InnoPET Blomax Series III in the current instance 

– in the worst case production can grind to a halt. In order to avoid 

this – and unnecessary costs – the Dortmund engineering com-

pany is offering an upgrade for its stretch blow molder. Customers 

such as Slovenian bottler Atlantic Droga Kolinska are thus profit-

ing from KHS’ holistic services and not only increasing their 

production reliability but also significantly boosting their efficien-

cy. Proactive installation of the KHS ReDiS remote maintenance 

system in the course of the conversion also helps to further cut 

process costs ...

FLAVOURS & INGREDIENTS

Excellent protection: LANXESS wins Just Drinks Excellence Awards 2023  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 268

LANXESS has won the Just Drinks Excellence Awards 2023 in the categories of “Innovation” and “Product 

Launches”. The online magazine “Just Drinks” gave the awards to recognize the innovative natural preservative 

Nagardo and its market launch ...
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Building a wireless network for a processing facility, automation assembly 

plant, manufacturing complex, or other large industrial space can be a 

daunting task. System integrators and network administrators face multiple 

challenges in ensuring high-throughput, low-latency, reliable, secure and 

scalable connectivity. One of the many decisions they’ll face is where to deploy 

Wireless Access Points (WAP) or antennas and wireless bridges ...
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devices. Instead, we have integrated bridging capability 

into our industrial-grade wireless access points to add 

value to your investment and to simplify connectivity, 

management and installation for industrial use.

Bridging the knowledge gap for industrial wireless

The distinction between wireless bridging technology 

technologies and wireless access points technologies is 

their end goal. A bridge interconnects two physically 

separate networks or network segments via a wireless 

signal on OSI Level 2 (the data level), thereby enabling 

the node-to-node transfer of data between source and 

destination.

On the other hand, WAPs act as portals where multiple 

wireless-capable devices — IP cameras, laptops, robots, 

sensors, Automated Guided Vehicles (AGVs), sensors — 

gain access to the Internet or an organization’s Local 

Building a wireless network for a processing facility,  

automation assembly plant, manufacturing complex, or 

other large industrial space can be a daunting task.  

System integrators and network administrators face 

multiple challenges in ensuring high-throughput, low- 

latency, reliable, secure and scalable connectivity. One 

of the many decisions they’ll face is where to deploy 

Wireless Access Points (WAP) or antennas and wireless 

bridges.

In this article, we address the differences between wire-

less network bridges and WAPs. “Bridge” is often used 

interchangeably with “access point (AP)” or with any de-

vice that supports network bridging. This can be traced 

back to multi-purpose wireless devices featuring AP 

functionality, along with bridging, routing and repeating 

modes as configurable options. Today, a bridge is not 

necessarily a device so much as an available function. 

For instance, Antaira does not sell standalone bridge  

Wireless Solutions for Access Points 
and Bridges

| Bridging Technology | WiFi | Wireless Access Points (WAPs) | Wireless Network |

Building a wireless network for a processing facility, automation assembly plant, manufacturing complex, or other large industrial space can be a 
daunting task. System integrators and network administrators face multiple challenges in ensuring high-throughput, low-latency, reliable, secure 
and scalable connectivity.
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Area Networks (LAN). The WAP connects to a wired  

router, industrial switch, internet gateway or hub via an 

Ethernet cable, and projects a wireless signal through-

out an office or building. WAPs can also be used to in-

crease the speed, reliability and range of an existing 

wireless network.

LANs tend to be divided into multiple segments to pre-

vent traffic congestion or interference or for cost or other 

management, control or security reasons. Those seg-

ments must be integrated or “bridged” for traffic to be 

shared between them. In effect, a network’s wireless 

bridge creates one aggregate “flat” network from two 

LAN segments. Any LAN protocol (Ethernet, FDDI, token 

ring) can be bridged, yet most LANs today are Ether-

net-switched LANs, hence most bridges are Ethernet 

bridges.

How Wireless Bridges Actually Work

So how does a secure wireless bridge function? Basi- 

cally, it will either block or forward data based on the 

destination MAC address featured on each data frame. If 

the software on the bridge believes the destination  

address is on a network other than that from which the 

data was received, it can forward the data to the other 

networks to which it is connected. If the software that 

the address is not on the other side of the bridge, the 

data is blocked from passing.

Bridges come in different configurations. The three main 

types of bridges deployed in today’s networks are:

• Transparent bridges are invisible to other devices on 

the network, machines that are oblivious to the 

bridge’s existence. They perform only the function of 

blocking or forwarding data based on the MAC ad-

dress. Simple, compact, robust and reliable, transpar-

ent bridges are the most common type of bridge.

• Translational bridges convert one networking and 

control system to control another device by translat-

ing the data it receives.

• Source-route bridges are for use on Token Ring net-

works. Designed by IBM, this bridge makes specific 

decisions about how the frame should be forwarded 

through the network. With the diminishing popularity, 

capabilities, reliability and cost of Token Ring source-

route solutions these bridges are not commonly used 

today.

Going Wireless for Network Bridges

In the not-so-distant past, a network administrator could 

only connect two network bridge devices with a long Eth-

ernet cable. Industrial-grade wireless networks now reli-

ably perform the same task without the hassle, installa-

tion, maintenance and costs of running Ethernet cables 

or leasing a line. Instead, wireless bridging quickly  

connects segments via antennas transmitting Radio  

Frequency (RF) signals capable of spanning between 

buildings and machines on the same campus, over long 

distances, and through walls, to transmit and receive 

data. Wireless bridge communication is between two 

transceivers, antennas rather than one emitter broad-

casting a signal to multiple receivers. Therefore, wireless 

bridge links are referred to as point-to-point links.

Also, a wireless bridge’s RF power is not transmitted by 

positioning the antenna in a 360° coverage pattern.  

Instead, the RF is purely directional to maximize signal 

energy, typically between 10 and 20 degrees. Wireless 

signal energy at full throughput requires that a perfect 

(or near-perfect) line of sight exists between the two 

bridge devices. In dense industrial environments, oper-

ating at lower frequencies – 2.4 GHz instead of 5 GHz – 

can help with signal strength since longer wavelengths 

penetrate obstacles better. In terms of range, a wireless 

bridge spans distances up to several miles which can be 

increased by raising the antenna, but not indefinitely, as 

radio and optical signals attenuate with distance. Laten-

cy and bandwidth will vary greatly depending on the 

bridging wireless technology solution that you choose 

and your environment, i.e., line of sight, weather, equip-

ment density, and walls.

Antaira Technologies’ ARX-7235-AC-PD-T Access Point is designed for 
industrial and enterprise outdoor wireless access applications.   
 © all Antaira
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Obviously, wireless bridging connectivity represents a 

far more robust and economical alternative to laying 

cable, especially in hard-to-reach and hazardous indus-

trial locations. Wireless bridging is more convenient for 

scaling a network, moving network devices, or connect-

ing clients to additional LAN segments. In industrial en-

vironments it may also be impractical or even impossible 

to run long-distance Ethernet cables, leaving wireless 

connectivity as the only option.

Wi-Fi access points as an industrial wireless solution

Now that we have a better idea of what wireless bridging 

is, how do wireless access points fit into the network for 

wireless solutions?

WAPs are primarily designed to form Wireless Local Area 

Networks (WLANs). In this configuration, a WAP connects 

to a wired router, switch or hub and then broadcasts a 

wireless signal throughout a designated area for wire-

less-capable devices to access. In this way, a WAP acts 

like a hub, but with wireless technologies so instead of 

plugging in cables you tune into a wireless signal. 

WAPs can be installed virtually anywhere an Ethernet 

cable from a router can reach — mounted on poles, from 

ceilings to ground, and on walls. WAPs featuring Power 

over Ethernet will not need to be located near an electri-

cal outlet, giving the system designer more installation 

flexibility.

In reliable wireless bridge mode, WAPs are excellent for 

extending the wireless coverage of components of an 

existing 802.11 network across a longer distance. It can 

also perform the traditional duties of a bridge, that is, 

wirelessly interconnect two network segments. Some 

wireless bridges support only a single point-to-point 

connection to connect to another AP. Others support 

point-to-multipoint connections to connect several 

other APs.

In a point-to-wireless access point industrial to-multi-

point version of this application, a single WAP can be 

physically wired to the network to act as the base station 

unit. Multiple additional WAPs or “subscribers” are 

mounted throughout the building. Subscribers link wire-

lessly to the base station enabling them to propagate a 

shared network signal over an extended area. 

Point-to-multipoint technology is ideal where there is a 

larger cluster of devices that have lower bandwidth re-

quirements. Point-to-point, on the other hand, deploys 

wireless technology with only two WAPs and is a better 

solution for higher bandwidth demand environments 

serving fewer devices. Point-to-point requires WAPs on 

each side to be physically connected to a router or switch 

with an Ethernet cable.

WAPs are a security risk. Without security, wireless net-

works can be accessed by unauthorized users within 

range of the network’s signal so sensitive information 

transmitted through the network may be intercepted. 

This is why Antaira industrial wireless AP/bridge/re-

peaters offer users multiple security protection options: 

WiFi Protected Access (WPA), WPA2, WPA3, Remote 

Access Dial In User Service (RADIUS), and Wires Equiva-

lent Privacy (WEP). These various protection features do 

not take the place of the fundamental wireless internet 

security responsibilities of all users, such as guarding 

and frequently changing passwords.

Industrial applications that utilize wireless APs and 

bridges

• Industrial Automation: Wireless access points and 

bridges are commonly used in industrial automation 

systems to provide a wireless connection between 

sensors, controllers, and other devices. This allows 

for the seamless integration of different components 

and provides real-time data and control capabilities.

• Logistics and Warehousing: In large logistics and 

warehousing facilities, wireless access points and 

bridges can be used to provide connectivity between 

inventory tracking systems, handheld devices, and 

other equipment. This helps to streamline operations 

and improve productivity.

• Manufacturing: Wireless access points and bridges 

can be used in manufacturing plants to connect 

machines and other equipment to a central control 

system. This allows for remote monitoring and con-

trol, reducing downtime and improving efficiency.

• Oil and Gas: In the oil and gas industry, wireless 

access points and bridges can be used to provide 

connectivity between remote monitoring stations and 

central control systems. This helps to improve safety, 

reduce downtime, and increase efficiency.

• Agriculture: Wireless access points and bridges are 

increasingly being used in agriculture to provide 

connectivity between sensors, drones, and other 

equipment. This helps farmers to monitor crop health, 

optimize irrigation, and improve yields.

Author:

Henry Martel, Field Applications 

Engineer, Antaira Technologies

www.antaira.com



published by
confructa medien GmbH

publishing •  college
Westerwaldstrasse 2a

D-56587 Oberhonnefeld/Germany

The production of apple juice is a carefully 
engineered sequence of technological 
measures aimed at extracting the valuable, fla-
voursome, enjoyable and desired contents from 
apples and presenting them to 
the consumer in the very best packaging. 

With this book, up-to-date information is 
now available to practitioners keen to learn 
what‘s new in the increasingly automated 
production. The book sheds light on the 
back-ground to modern 
apple juice technology without delving too 
deeply into scientific detail.

This book is intended to be of service to school 
and college students, skilled and 
master craftsmen and engineers. 

It will help to answer the many questions about 
“How does that work?“, “Is there an alternative to 
this method?“ and “Can I do 
something better in my operation?“. 

Content: raw material, juice extraction technology, 
juice treatment, manufacture of apple juice concentrates, 
yield calculation from various juice extraction methods, 
recycling of pomace and sludge.

Available for order:
EUR 70 + P&P and VAT, if applicable
ISBN 978-3-9808682-3-5
108 pages, A4 format, paperback

Please contact Christian Friedel: 
books@fruit-processing.com · phone +49 (0) 2634 9235-15 · fax +49 (0) 2634 9235-35

The Publication
for Practitioners!

VII

1. Raw material ............................................9
  1.1 Raw material, plant nutrition and harvest issues..9

   1.1.1 Raw material, fruit.................................... 9

   1.1.2 Propagation ............................................. 9

   1.1.3 Plant nutrition and fertilisation ............... 9

   1.1.4 Development of flowers and fruit ............ 9

   1.1.5 Harvesting issues ...................................10

  1.2 Quality characteristics of raw material ........... 10

   1.2.1 Correct degree of ripeness ......................10

   1.2.2  Freshness ................................................ 11

   1.2.3 Cleanliness.............................................. 11

   1.2.4 Health...................................................... 11 

  1.3 Constituents elements of raw fruit material 
   and their technological significance................ 13
   1.3.1 Water.......................................................13

   1.3.2 Carbohydrates.........................................13

   1.3.3 Fruit acids................................................13

   1.3.4 Vitamins ..................................................14

   1.3.5 Proteins ...................................................14

   1.3.6 Enzymes..................................................14

   1.3.7 Aromatic elements ..................................14

   1.3.8 Pigmentation and tannins .......................15

   1.3.9 Fats and wax ...........................................16

   1.3.10 Minerals and trace elements ..................16

  1.4 Apple cultivars................................................. 16

2. Juice extraction technology .................. 18
  2.1 Fruit reception ................................................. 18

   Washing the fruit .............................................18

   Sorting..............................................................19

   NFC-Juice...........................................................19

  2.2 Maceration.......................................................20

   Grinding mill .................................................... 22

   Centripetal grinder .......................................... 22

   Hammer mill......................................................21

   Disc grating mill ............................................... 22

   Displacement pumps ....................................... 23

   Monopump ...................................................... 24

   Rotary piston pumps........................................ 25

   Screw spindle pump ........................................ 25

   MasoSine pump............................................... 25

  2.3 Juice extraction................................................ 25

   2.3.1  Belt presses ........................................... 25

   2.3.2 Horizontal presses ................................ 27

  2.4 Mash enzymes................................................. 32

   2.4.1  Structure of a plant cell wall................... 32

   2.4.2  Maceration ............................................. 32

   2.4.3  Total liquefaction ................................... 35

   2.4.4  Pomace liquefaction .............................. 34

  2.5 Extraction by decanter ....................................34

  2.6  Yield calculation for decantered apple juice .... 38

  2.7 Separators for the removal of coarse cloudy
   subsances and the fining of apple juice ........... 39

3. Juice treatment ..................................... 40
  3.1 Fining of fruit juices .........................................40

  3.2 Fruit juice pasteurisation ................................. 55

  3.3. Filtration .......................................................... 70

  3.4 SHT heating storage ........................................ 77

4. Manufacture of apple juice concentrates 86
4.1  Fundamentals ..................................................90

4.2 Evaporator engineering ..................................90

4.3 Energy efficiency ............................................92

4.4 Finishing of concentrate ..................................93

4.5 Aroma recovery ...............................................94

5.  Yield calculation from various juice 
extraction methods  .............................. 97

6. Recycling of pomace and sludge ...........98
6.1 Apple pomace as animal feed ..........................98

6.2 Apple pomace as input for pectin extraction ... 98

6.3 Pomace drying ................................................98

6.4 Composting of pomace ....................................99

6.5 Pomace incineration .......................................99

6.6 Cloud sludge....................................................99

Index ........................................................ 102

Bibliography ............................................ 104

VII

https://www.fruit-processing.com/product/apple-juice-technology1st-edition/


No access to the printed version?!?
With the

FRUIT PROCESSINGFRUIT PROCESSING
DIGITAL PACKAGEDIGITAL PACKAGE
all issues are available online!

Digital package additional  
to your print subscription 
only EUR 60.– + VAT p.a.

Digital subscription package 
EUR 120.– + VAT p.a.

+49 (0) 2634 9235-15
christian.friedel@fruit-processing.com
www.fruit-processing.com

Do you have any questions or would like to 
subscribe? Here is how you can reach us:

PRODUCT DEVELOPMENT

86 March 2023

also be launching Probiotic Sodas, a line of probiotic 

fruit sodas powered by 15 % fruit juice and 2 Billion live 

probiotics to support a happy, healthy gut. Three of the 

four flavours: Tropical Passionfruit, Spiced Pineapple 

and Refreshing Peach will be on store shelves end of 

April 2023 with an MSRP of USD 2.69.

Fruit-Powered Vitamin Chews harnesses the distilled 

power of real fruits and plants to deliver a delicious and 

natural daily boost of essential nutrients. With real fruit 

as the first ingredient, the chews provide antioxidants 

and are naturally sweet because they contain only natural 

fruit sugars. These chews supply important nutrients 

that are good for you and are non-GMO, vegan, gluten 

free, and contain no processed or refined sugars, synthetic 

fillers, waxes or syrups. The Fruit-Powered Vitamin  

Chews have no gelatin and a unique, natural chewy  

texture unlike traditional gummies. The Fruit-Powered  

Vitamin Chews’ innovative product design is an outcome 

The Secret Nature of Fruit®, a new functional supplement 

brand powered by Dole Packaged Foods, LLC, announced 

the launch of Fruit-Powered Vitamin Chews: a sustainably- 

crafted line of functional chew supplements aimed at 

uncovering and harnessing the hidden ‘secrets’ of fruit 

to deliver key functional nutrients needed to help power 

your body, naturally. The Secret Nature of Fruit launch is 

a transformative step for Dole as it transitions into a 

health and wellness company and introduces products 

into two new and different categories – chewable supple-

ments and probiotic sodas.

The Secret Nature of Fruit® taps into the nutritional  

power of real fruit and phytonutrients. Crafted with a 

powerful blend of fruits, scientifically proven vitamins, 

minerals, adaptogens, and no processed sugars, this 

new line unlocks the untapped potential of fruit to help 

your body and mind thrive and to feel your best. In addi-

tion to the Fruit-Powered Vitamin Chews, the brand will 

A transformational new  
functional supplement and beverage 

brand powered by Dole

| Crafted | Functional Supplements | Probiotic Fruit Sodas | The Secret Nature of Fruit® | Vitamin Chews |

Fruit-Powered Vitamin Chews feature a range of diverse fruits, such as guava, passion fruit and pomegranate, extracting vital phytonutrients from 
all parts of the fruit to bring a new dimension of flavour and nutritional benefits. © Dole Packaged Foods, LLC

PRODUCT DEVELOPMENT

87March 2023

of Dole’s work in understanding consumers and their  

priorities. Superb taste, enjoyment value, high nutrition 

& no processed sugars are a multitude of benefits in the 

Fruit-Powered Vitamin Chews that would encourage con-

sumption, a key behavior required to reap the benefits  

of supplementation.

“As a 170-year-old CPG packaged fruits company, this 

year we are accelerating our transformation into a pur-

pose-led, health and wellness company, and entering 

the functional supplements category is an integral part 

of this transformation. The Secret Nature of Fruit is a 

product of our fruit-forward approach and insatiable  

curiosity” commented Orzse Hodi, Senior Vice President 

and Managing Director, USA, Dole Packaged Foods, LLC. 

“This new sustainable line explores every part of the  

nutritional power of all the fruits nature provides, & to 

promote healthy hair, skin and nails – we used the Dole 

Promise and science as our guide to develop something 

truly transformational.”

Fruit-Powered Vitamin Chews feature a range of diverse 

fruits, such as guava, passion fruit and pomegranate,  

extracting vital phytonutrients from all parts of the fruit 

to bring a new dimension of flavour and nutritional bene-

fits. Beyond clean ingredients with no processed sugars, 

the Fruit-Powered Vitamin Chews are formulated to help 

meet the daily recommended amount of key vitamins 

and minerals. Each blend is expertly curated to bolster a 

specific function to promote better health today and  

tomorrow, such as:

Immunity: Orange, camu camu and ginger root come  

together for a nourishing blend promoting immune sup-

port and providing an excellent source of antioxidant  

Vitamin C and Zinc.

Beauty: For healthy hair, skin and nails, strawberry and 

pomegranate are combined with Vitamins A & E, Biotin 

and CoQ10 to support a clear complexion and help fight 

free radicals.

Focus: Passion fruit, strawberry, Choline, L-theanine and 

Vitamins B6 and B12 combine to help promote alertness, 

clarity and focus.

Energy: A total body vitality boost to help you energise is 

delivered through a combination of watermelon, guava, 

Vitamin B12, Iron and Ashwagandha.

As part of Dole’s commitment to sustainability as out-

lined in the Dole Promise, the Secret Nature of Fruit’s 

Fruit-Powered Vitamin Chews use 100 % recycled plastic 

(rPET) for packaging, which is a clear, strong, and light-

weight recycled plastic that has been cleaned and trans-

formed into a new container. The packaging components 

used are recyclable, specifically the bottle and cap. The 

Chew is made sustainably in a simple square shape pro-

ducing little to no waste.

The Secret Nature of Fruit’s Fruit-Powered Vitamin Chews 

are now available online through Amazon and at select 

retailers including 179 Hy-Vee stores and 62 Giant Eagle 

stores across Pennsylvania, Ohio, Maryland, Iowa,  

Illinois, Kansas, Minnesota, Missouri, Nebraska, South 

Dakota and Wisconsin. The 60 ct bottle of Fruit-Powered 

Vitamin Chews retails for USD 13.99 MSRP.

This spring, The Secret Nature of Fruit will be distributed 

more widely on a national scale in the US, along with the 

launch of Probiotic Fruit Sodas.
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You want to sell your products to the global beverage industry? 
Then advertise in FRUIT PROCESSING!
Our readers know that                     provides all they need to know about fruit processing, innovati-
on and trends around the world and interprets them to improve their business.

Coming ADVERTISING closing dates:

FRUIT PROCESSING 4/2023 digital – April 11, 2023

FRUIT PROCESSING 5/2023 print + digital – May 3, 2023 

FRUIT PROCESSING 6/2023 digital – June 7, 2023

Personal Sales Service Contact:

Mrs Cornelia Hebbe-Laub

phone +49 2634 9235-16

advertising@fruit-processing.com




