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Dear Readers,

The adulteration of lemon juices and lemon juice concentrates is still a topic. Labo-

ratories face the challenge of verifying and confirming the authenticity of juices and 

concentrates. Often, the evaluation by laboratories is not consistent so that there 

are several interpretation possibilities. According to the first article „Authenticity 

Analysis of Lemon Juices concerning the Adulteration with Lime” [1] published in 

FRUIT PROCESSING (Nov/Dec 2014, p. 242 ff ) the adulteration of lemon juices with 

orange or other citrus fruits will be discussed on page 314 ff.

Pulsed Electric Field (PEF) processing is an exciting new tool for food processors. PEF 

uses very little energy or time, creating a number of new opportunities for food pro-

cessing, and significantly lowers the costs of slicing, drying, and extraction, with 

minimal impact on the food itself. The technology is rapidly gaining commercial 

acceptance as a means of reducing energy usage and costs in common food pro-

cessing applications. Please find out more what PEF is on page 320 ff.

It is up to the consumers to decide whether they prefer naturally cloudy or clear 

juices. For those who decide on clear juices, it may also be important (for health, 

ethical, or religious reasons) that the juices are manufactured without the use of 

animal additives. Due to the high degree of turbidity in red fruit juices clarification 

and stabilization could only be achieved with an increased dose of fining agents. 

Thanks to the combination of plant proteins and a balanced filtration process, even 

colored vegan juices can now be produced. „Vegan turns colorful“ on page 324 ff.

The global cider/perry market exceeded a production volume of two billion liters for 

the first time in 2013. The positive development over the past years was predomi-

nantly driven by the growing demand in the key cider/perry market, the US, and in 

new markets such as Canada and Poland. More than half of the worldwide produc-

tion (57 %) is consumed in Europe. Sales in Western Europe are mainly in the UK 

which had a market share of more than 70 % (Euromonitor International 2015). From 

2016 to 2021, the market is predicted to grow by 1.4 million hectoliters (Euromonitor 

International 2017). Cider is booming! Find more topical informationabout cider on 

page 328 ff, which helps manufacturers equip new and existing systems for the 

latest beverage trend.

Enjoy reading!

Yours,

EDITORIAL
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Introduction

The adulteration of lemon juices and lemon juice concen-

trates is still a topic. Laboratories face the challenge of 

verifying and confirming the authenticity of juices and 

concentrates. In recent years, we analyzed customer and 

market samples. Through observation, we found out that 

the adulteration of lemon juices and lemon juice concen-

trates with lime proportion is still a current topic. Often, 

the evaluation by laboratories is not consistent so that 

there are several interpretation possibilities. This article is 

intended to clarify this issue. In addition, results of nuclear 

magnetic resonance spectroscopic analyses (NMR) of  

extracts will be presented.

Moreover, we observed an increasing number of lemon 

juices containing marker peaks, which are typical for other 

citrus fruits e. g. orange or mandarin. According to our first 

article „Authenticity Analysis of Lemon Juices concerning 

the Adulteration with Lime” [1] we will discuss the adulter-

ation of lemon juices with orange or other citrus fruits. The 

named publication dealt with the addition of lime in lemon 

juices and lemon juice concentrates. By analyzing authentic 

lemon and lime samples (fresh fruits, juices not from  

concentrate and juice concentrates) we recommended an 

orientation value to detect the adulteration with lime. 

Similarly, the aim of our work was to determine in what 

extent the proportion of oranges or mandarins in lemon 

juices is detectable. To detect orange or mandarin an  

orientation value shall be determined.

Lime in lemon by HPLC

The analysis of polymethoxylated flavones (PMF) is a well- 

established method to detect adulterations of lemon juices 

and lemon juice concentrates with other citrus fruits[2]. 

Polymethoxylated flavones are non-volatile substances, 

which are fruit specific for the different citrus species. 

Therefore, each species is characterized by its own finger-

print.

The target substances were extracted several times with 

toluene after adding the internal standard 6-methylcou-

marin. The extract was concentrated and subsequently 

Authenticity proof of lemon juices 
by means of fingerprint methods

| Adulteration | Citrus Fruits | Concentrates | Fingerprint Methods | Juices |

Fig. 1 HPLC-UV/Vis chromatogram of an authentic lemon PMF fingerprint  
                    © All Chelab Fig. 2 HPLC-UV/Vis chromatogram of an authentic lime PMF fingerprint
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analyzed with high performance liquid chromatography 

(HPLC) coupled with diode array detector (DAD) [2]. Alter-

natively, a clean-up with a C18-solid phase cartridge was 

tested. After binding the target compounds on a C18 mate-

rial and separating substances with a higher polarity, the 

polymethoxylated flavones were eluted. This method was 

very time expensive and resulted in a loss of sensitivity, 

which is the reason for rejecting this procedure. But the 

eluate was suitable for NMR analyses, which is presented 

in the next section.

Using the toluene extraction, it was possible to record a 

fingerprint for lemon as well as for lime. Fig. 1 and 2 show 

chromatograms of an authentic lemon and lime juice. We 

identified in our first publication [1] limettin as the main 

component in the fingerprint of both fruits. In lime 7-meth-

oxycoumarin, isopimpinellin and bergapten are significant 

peaks, too. In lemon juices 7-methoxycoumarin was detec- 

table as well, but in significantly lower concentrations 

compared to lime juices. In authentic pressed lemon juices 

(n = 32) isopimpinellin and bergapten were not detectable. 

But according to different literature both substances are 

known to be present in lemon oils [3,4]. Therefore, the flavedo 

of lemon fresh fruits was prepared and analyzed to prove 

the presence of these compounds. Isopimpinellin and  

bergapten were detected both by using HPLC-DAD and GC-

MS and consequently, relevant literature was confirmed. 

As a result, the presence of isopimpinellin and bergapten 

in a lemon juice does not prove the addition of lime. It 

could also be explained with the carry-over of lemon peel 

or oil into the juice. Both substances occured only in small 

amounts in lemon peel and therefore relatively high 

amounts of the peel would be necessary to increase  

significantly the concentrations in the juice.

Hence in the majority of cases quantifiable amounts of 

isopimpinellin and bergapten are caused by the presence 

of lime. Due to a higher sensitivity and a complete chro-

matographic resolution, 7-methoxycoumarin was used for 

the detection of lime in lemon juice. As already mentioned [1] 

a concentration of 7-methoxycoumarin lower than  

0,25 mg l-1 indicates an unintentional carry-over of lime 

into lemon juices. An orientation value of 0,25 mg l-1 of 

7-methoxycoumarin was deduced, which considers a pro-

portion of approximately 2 % lime juice. During the last 

months and years our database was extended and the ori-

entation value was confirmed. It is pointed out that the 

entire fingerprint has to be taken into account. In some 

lime fresh fruits of certain varieties, the peak intensities of 

isopimpinellin and bergapten were higher in comparison 

to the peak intensity of 7-methoxycoumarin. If there is a 

lemon juice with these characteristics the results have to 

be considered critically and justified with a well-founded 

database.

Lime in lemon by NMR

In contrast to HPLC-DAD the 1H-NMR spectroscopy is a 

pure detection method without previous separation of the 

substances in the sample. The highest concentrated con-

stituents of a juice – sugars and organic acids – thus limit 

the sensitivity of the measurement. The possibility to  

differentiate between pure lemon and lime samples was 

shown in a previous publication [1]. But for proportions of 

lime in lemon this method is expected to be unsuitable.

For the detection of low concentrated marker molecules 

the very polar main constituents of lime and lemon need 

to be removed by solid phase extraction (SPE). The there-

by obtained eluate is enriched in less polar analytes and 

can be analyzed with enhanced sensitivity by 1H-NMR. This 

preparation technique was applied successfully to sepa-

rate an amino acid rich fraction from a polyphenol rich 

fraction of grape juices [5]. The reproducibility of such a 

sample preparation step was shown by P. Rinke [6]. For the 

first time we analyzed SPE extracts of lime and lemon 

fresh fruits from different origins to get an impression of 

the diversity that is shown in the NMR spectra.

Fig. 3: Detail of NMR spectra of SPE extracts of lime (green) and lemon 
(blue).

Fig. 4: Fresh fruit extract spectra of lime (green), lemon (blue) and mix-
tures (red) with 5 % and 10 % lime in lemon.
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The comparison of authentic lime and lemon samples 

leads to a characteristic profile for each fruit which can be 

applied to differentiate between both. The most important 

region therefore is the range of 6 to 8.5 ppm in the NMR 

spectrum, which is dominated by signals of protons bound 

to aromatic systems (fig. 3).

The polymethoxylated flavones analyzed by means of 

HPLC were not suitable for a differentiation using NMR. 

The peak intensities of these analytes were consistently 

low so a differentiation between pure lemon and lime  

extracts on the basis of these was barely possible. The  

detection of lime proportions in lemon with the help of 

these peaks was actually impossible with the SPE sample 

preparation applied.

Other marker peaks were recorded instead. Some peak 

intensities differed so much they can be used to detect 

mixtures of lime and lemon semiquantitatively. Two exam-

ples can be seen in fig. 4. Both show marker peaks which 

are low concentrated or not detectable in lemon. In  

contrast to that the concentration in lime is high and very 

variable.

The SPE preparation has still to be optimized to extract 

selectively the found marker peaks. Through this the sig-

nal-to-noise ratio in the spectra will be enhanced and the 

identification of the peaks will be simplified. These im-

provements will lower the limit of detection for lime pro-

portions in lemon.

Further Citrus species in lemon

Not only lime but also other citrus fruit species appear as 

adulterants in lemon juices. In the recent months we  

observed an increasing amount of lemon juices and lemon 

juice concentrates containing marker peaks which are typ-

ical e. g. for orange. The PMF fingerprint of orange includes 

6 main peaks which are different to lemon (fig. 5). In lem-

on limettin is the dominating flavone. By comparing reten-

tion times and UV spectra of certified standards the peak 

O1 was assigned to sinensetin, O3 to nobiletin and O6 to 

tangeritin. According to literature [7, 8] the substances O2, 

O4 and O5 are 3,5,6,7,3‘,4‘-hexamethoxyflavone, 

3,5,6,7,8,3‘,4‘-heptamethoxyflavone and 5,6,7,4‘- tetra- 

methoxyflavone. These peaks were isolated preparatively 

and analyzed via LC-MS/MS. This method was not used for 

structure elucidation but to verify the literature data. The 

peak O2 had a molecular mass [M-H]+ of 403,1 m/z which 

corresponds to the substance hexamethoxyflavone. Addi-

tionally, the fragment with a molecular mass of 373,1 m/z 

was determined by means of collision experiments.  

According to literature [4] this value is characteristic for 

3,5,6,7,3‘,4‘-hexamethoxyflavone. In the same way O4 

was assigned to 5,6,7,4‘-tetramethoxyflavone and O5 to 

3,5,6,7,8,3‘,4‘-heptamethoxyflavone.

The retention time of the internal standard was correlated 

to the retention times of the fruit specific peaks to obtain 

the relative retention times for both fruits (tab. 1) which is 

mandatory for the assignment of the fruit typical peaks.

To build up a comprehensive database oranges, blood  

oranges, mandarins, tangerines, clementines and cravo 

(rangpur) were analyzed, too and found to be identical  

except for tangerine and cravo. In tangerines sinensetin, 

nobiletin, 3,5,6,7,8,3‘,4‘-heptamethoxyflavone, 5,6,7,4‘- 

tetramethoxyflavone and tangeritin were detectable, but 

tangeritin was more intensive than in oranges, blood  

oranges, mandarins or clementines. 3,5,6,7,3‘,4‘-Hexa- 

Fig. 5 HPLC-UV/Vis chromatogram of an authentic orange PMF fingerprint
Fig. 6 PMF fingerprint of a lemon juice spiked with 0.5 %, 1 %, 2.5 %, 5 % 
and 10 % orange juicet
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methoxyflavone was not detectable in the analyzed tange-

rine samples. Due to the similar peak pattern, it is not pos-

sible to distinguish between an addition of (blood) orange, 

clementine or mandarin. If intensive peaks of tangeritin 

are detectable, the presence of tangerines can be conclud-

ed. A detection of adulteration with cravo is possible as 

well due to different fingerprints.

Sinensetin and nobiletin are the most intensive peaks in 

the orange chromatogram and therefore suitable as marker. 

Nevertheless, the whole orange peak pattern should be 

present in the chromatogram. For further investigations a 

PMF database with authentic orange samples was estab-

lished. The concentrations of the most intensive peaks 

sinensetin and nobiletin of 42 authentic orange samples 

ex Brazil, Mexico, Ghana, Greece, Spain and Pakistan were 

determined (Tab. 2). 

The content of sinensetin ranges between 0.661 and  

2.827 mg l-1 and of nobiletin between 1.269 and 4.222 mg l-1. 

The median of sinensetin is 1.458 mg l-1 and of nobiletin 

2.420 mg l-1. It is noticeable that the origin of the samples 

has no influence on the concentration of both compounds. 

Further analyses confirmed a concentration gradient of 

PMF’s in the different parts of oranges like in lemon or 

lime. The highest amount was determined in the peel 

whereas the lowest was in the fruit flesh. Juice of pressed 

oranges contained 0.566 mg l-1, albedo 3.901 mg kg-1 and 

flavedo 203 mg kg-1 of sinensetin. In further orange sam-

ples sinensetin contents up to 5.51 mg l-1 and nobiletin 

contents up to 8.33 mg l-1 were analyzed. These juices 

were suspected to be produced under an increased pres-

sure resulting in higher peel proportions and subsequently 

higher contents of phlorin, which was proven. Therefore, 

these samples were excluded from statistical evaluation. 

Because of the sensitivity and the resolution sinensetin 

was taken as the marker to determine orange adulteration 

of lemon juices.

An authentic lemon juice was mixed with different propor-

tions of an orange juice (OJ) (0.5 %, 1 %, 2.5 %, 5 %, 10 %) 

containing sinensetin with a concentration in the range of 

the median (fig. 6). Even an addition of 0.5 % resulted in 

clearly visible sinensetin and nobiletin peaks. The other 

typical peaks for orange were detectable at higher 

amounts of OJ, too.

It has to be differentiated between an unintentional  

contamination and an addition of orange that must be  

declared and to what extent a carry-over is technologically 

avoidable. If the production of OJ is changed to lemon 

juice on the same line residues of orange components 

should be removed from the system during the cleaning 

process. But an insufficient system cleaning cannot be  

excluded resulting in a carry-over directly after the change 

of production lines.

In general, the amount of orange proportions in lemon 

juices should be as low as possible. For an evaluation of 

orange adulteration the median of sinensetin of 1.458 mg l-1 

is used. Assuming a tolerable amount of 0.5 % of orange 

in lemon a concentration of sinensetin of 0.0072 mg l-1 is 

calculated. Considering the measurement uncertainty and 

natural variation the orientation value is corrected to  

0.015 mg l-1. This calculation experiment bases on an OJ 

with a relative density of 1.0450 in a lemon juice (from 

lemon juice concentrate). Considering a blend of con- 

centrates of both fruits the redilution to a relative density 

of lemon juice (1.0318) according to A.I.J.N. is assumed. In 

this case study a proportion of 0.5 % orange would result 

in a more diluted concentration of sinensetin. Never- 

theless, the orientation value of 0.015 mg l-1 is justified 

taken into account all eventualities.

In the previous discussion the concentrations of sinense-

tin and nobiletin in blood oranges, mandarins and clemen-

tines were neglected. Some authentic samples were  

analyzed and the marker substances were quantified as 

well. The amounts were in a concentration range similar to  

oranges, what confirms the postulated orientation value. 

But it is recommended to extend the database to verify 

this thesis. It is emphasized once again that sinensetin is 

not the only criterion for a qualitative evaluation of an  

addition of orange, mandarin, clementine, tangerine or 

cravo. There are also other citrus species containing  

sinensetin. Sinensetin is present for example in bergamot, 

Tab. 1 Relative retention times of the characteristic peaks for lemon 
and orange

Lemon Relative
retention time

Orange Relative 
retention time

L1 0.51 O1 0.92

L2 1.09 O2 1.11

O3 1.23

O4 1.35

O5 1.50

O6 1.84

Tab. 2 Concentrations of sinensetin and nobiletin in authentic orange 
juices (NFC, juices from concentrate, n = 42)

min
mg l-1

max
mg l-1

mean
mg l-1

median
mg l-1

Sinensetin 0.661 2.827 1.528 1.458

Nobiletin 1.269 4.222 2.431 2.420
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but nobiletin, tangeritin, 3,5,6,7,8,3‘,4‘-heptamethoxy- 

flavone and 5,6,7,4‘-tetramethoxyflavone are not [3].

Summary

The orientation value of 0.25 mg l-1 of 7-methoxycoumarin 

was confirmed for the determination of added lime pro-

portions in lemon juices. For an evaluation not only the 

content of 7-methoxycoumarin but the whole fingerprint 

has to be considered. Bergapten and isopimpinellin are 

lemon typical polymethoxylated flavones, too. Further  

potential marker substances regarding lime addition were 

determined using NMR spectroscopy. Therefore, such 

adulterations are detectable by SPE-NMR. Furthermore, it 

is possible to detect unambiguously contents of orange, 

blood orange, mandarin, clementine, cravo or tangerine in 

lemon juices. The peak pattern of orange, blood orange, 

mandarin and clementine is identical. Especially, the main 

peaks sinensetin and nobiletin are detectable at low pro-

portions of orange. The peaks of 3,5,6,7,8,3‘,4‘-heptameth-

oxyflavone, 5,6,7,4‘-tetramethoxyflavone and tangeritin 

are getting detectable at higher concentrations of foreign 

fruit. For a semiquantitative estimation of the amount of 

orange the concentration of sinensetin is taken into  

account. Based on our database an orientation value of 

0.015 mg l-1 sinensetin in lemon juices was deduced. Lower 

concentrations indicate a carry-over and are not consid-

ered as adulteration. 
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Pulsed Electric Field (PEF) processing is an exciting new 

tool for food processors, with a range of potential applica-

tions, which can save time, energy, and money over  

conventional processes, such as slicing, extraction, and 

drying. 

PEF uses short, high voltage pulses to open (electropo-

rate) membranes in cells – whether they are microbes, 

plant cells, or even animal tissue. Compared to conven-

tional techniques, PEF uses very little energy or time,  

creating a number of new opportunities for food processing, 

and significantly lowers the costs of slicing, drying, and 

extraction, with minimal impact on the food itself.

What is PEF? 

Heat (cooking/blanching) is the most prevalent cell  

disruption technology used in the food industry, but is  

energy intensive, requires significant time, and can have 

significant chemical impacts on the end product – some 

positive, and some negative. In many cases, energy is also 

required to cool the product after heating, adding to the 

cost. 

PEF processing, on the other hand, is generally the fastest 

and lowest energy (and cost) approach to opening plant 

cells (Figure 1). PEF applies an electric field to plant issue 

which opens pores in the cell membrane, a process called 

electroporation (Figure 2). When the electric field and  

exposure time are large enough, the membrane will  

rupture – permanently, opening the cell to the outside  

environment. PEF processing requires only microseconds 

of treatment time, minimizing the chemical impacts on the 

products, maintaining a ‘fresh’ taste and appearance. The 

low energy used in PEF processing means that tempera-

ture increases are minimal for most products and applica-

tions. PEF can be applied to a continuous flow of material, 

such as whole vegetables or fruits in a flume of water,  

allowing its use in high volume process lines. 

What does PEF do?

Electroporating plant cells through PEF processing has 

two major impacts. First, when the plant cell membranes 

are ruptured, intracellular material is released into the  

tissue. This material is primarily water, but also includes 

desirable compounds produced by the plants (lipids,  

Pulsed Electric Field (PEF) processing 
of fruit and vegetables

| Drying Acceleration | Energy Costs | Extraction Yield Improvements | Pulsed Electric Field (PEF) |

Figure 1: PEF is faster and uses less energy than alternative cell disrup-
tion techniques [14].

Figure 2: Simplified Pulsed Electric Field (PEF) mechanism at work on a 
cell. When a field is applied across the cell membrane, pores form. If the 
field is high enough, and applied for long enough, the pores cannot  
reclose, and the cell is electroporated. [13].
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flavonoids, vitamins, etc.), which are now accessible within 

the tissue, rather than being trapped within the cell. This 

effect can be used to speed drying, or enhance extraction 

of material from the plant tissue itself. 

Second, the liquid contained within the cell membrane 

supports the cell walls. When the plant cells are intact, the 

tissue is rigid, due to the turgor pressure of these cells. 

After electroporation, the release of intracellular material 

reduces this pressure, which softens the plant material – 

similar to the changes seen in cooking, freezing, or enzy-

matic activity, but in microsecond timeframes. 

PEF is a continuous process, which can be applied to 

pumped liquids directly, or applied to a slurry of whole or 

chopped products (such as sugar beets, carrots, potatoes, 

etc.) in a water bath. 

A significant area of PEF research has been for non-ther-

mal pasteurization – achieving microbial kill without heat, 

since electroporating bacteria kills them. Using PEF, 5-9 

log reductions of pathogens in juices and other liquids 

have been demonstrated, similar to those resulting from 

thermal pasteurization. This process has been approved 

by the FDA in the U.S. Adoption has been faster in Europe, 

where PEF is used to extend the shelf life of fresh juices 

rather than replacing thermal pasteurization.

How can PEF be used?

PEF is typically applied as a pretreatment for slicing,  

drying, extraction, etc., where PEF processing replaces 

heat treatment/cooking. The key advantages are that PEF 

is applied in microseconds with no holding time, which  

increases throughput and reduces energy costs [14]. Three 

applications are discussed below: drying, cutting/slicing, 

and extraction. 

Faster/lower cost drying

Accelerated drying is one of the most significant new PEF 

applications. Because PEF ruptures the cell membrane, 

water can move from the interior of cells through the plant 

tissue, where it is able to reach the surface and evaporate. 

Since drying time is a function of energy, reduced drying 

time results in less energy use (Figure 3). Typically, PEF 

treatment reduces drying time and energy used from  

~ 5 % to over 60 % (Table 1). 

PEF’s impact on drying is influenced by the size of the 

plant cells, the preprocessing applied (peeling, slicing, 

etc.), the thickness of the tissue (the distance between the 

interior cells and the surface), the drying method, and the 

desired final moisture level. The drying reductions shown 

in Table 1 show different results for the same material, due 

Service laboratory for the juice industry

… in the matter of:

•  authenticity – food fraud

•  residues – contaminants

•  vitamins – nutrient contents

Gesellschaft für Lebensmittel-Forschung mbH

GfL
Gesellschaft für 
Lebensmittel- 
Forschung mbH
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to these variables – but they all show a reduction in drying 

time. 

Lower energy cutting/slicing (with less breakage)

One of the most direct impacts of PEF treatment of plants 

is softening of the plant tissue by opening the cell mem-

branes and reducing cell pressure. This softening reduces 

the energy required for slicing or cutting the material,  

extends the life of the cutting blades, and reduces the 

breakage associated with cutting or slicing. PEF has been 

commercially introduced by several companies to make 

potato chips and French fries with less breakage and 

waste (Figure 4). The release of intracellular material from 

the potato cells also reduces the uptake of oils during  

frying, further reducing costs [14]. All of these savings have 

resulted in economic payback times of less than six 

months for PEF equipment. As a result, PEF treatment of 

potatoes for chips and fries has become the most wide-

spread and successful commercial PEF application to 

date. 

More efficient extraction

PEF has proven to be extremely effective in aiding extrac-

tion processes, where electroporation allows increased 

yields at lower costs. Softening the plant tissue also  

reduces the force/energy required for pressing/juicing. 

Table 2 shows some of the published results obtained by 

PEF-assisted juicing of fruits and vegetables [6]. Differences 

can be attributed to a variety of factors, including the level 

of PEF treatment applied, the extraction process, and even 

Figure 3: Drying example with and without PEF [8] (colored bars added). 
PEF allowed equivalent water removal with ~ 40 % lower drying time. 
PEF parameters were 5 kV/cm and 20 μs, 20 Hz for the reported treatment 
times.

Table 1: Drying acceleration after PEF treatment, across a variety of 
plant materials [6]. Reduced drying time translates directly to reduced 
energy.

Product Drying time reduction

Actinidia Kolomikta (Kiwifruit) 13 %

Potatoes 50 %

Potatoes 32 %

Apples 23 %

Carrots 8 %

Sea Cucumber 58 %

Carrots 12 %

Wheat 52 %

Potatoes 50 %

Young Maize 66 %

Yeast 29 %

Figure 4: A french fry sliced 
from a PEF treated potato [11]. 
The softening of the plant 
tissue allows slicing with 
less energy and breakage.

Table 2: Extraction yield improvements for a variety of products.  
Results for the same product can vary significantly due to pre-PEF and 
extraction conditions [6].

Product Drying time reduction

Apple Juice 32 %

Apple Juice 24 %

Apple Juice 8 %

Beetroot Betanine 720 %

Blueberry Juice 32 %

Cherry (Sour) 45 %

Cherry (Sweet) 40 %

Grape Anthocyanins 75 %

Grape Anthocyanins 48 %

Grape Anthocyanins 33 %

Grape Polyphenols 45 %

Maize Germ Oil 88 %

Olive Oil 54 %

Olive Oil 18 %

Olive Oil 7 %

Olive Oil 11 %

Raspberries 25 %

Sugar Beets 262 %

Sugar Beets 80 %

Tomato Caratenoids 39 %
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the approach to measurement of yield between different 

tests. However, the key result is that PEF-assisted extrac-

tion provided measurable yield improvements in virtually 

every study examined. 

In addition to increasing the yield, PEF has been shown to 

increase the content of desired compounds released from 

the plant tissue. This is a result of PEF’s ability to open a 

larger percentage of the cells in the plant tissue than  

mechanical disruption (pressing, grinding, etc.). 

Summary

PEF is rapidly gaining commercial acceptance as a means 

of reducing energy usage and costs in common food pro-

cessing applications, including drying, cutting, and extrac-

tion. Figure 5 shows the energy savings of PEF compared 

to thermal processes across several applications. 

Approximately 150 commercial PEF systems are operating 

around the world, from five major manufacturers. The cost 

of introducing PEF into existing facilities and process lines 

is dropping rapidly, as more PEF systems are deployed in a 

range of commercial operations (Figure 6). 
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Juices are highly popular. Year after year, juices are  

extracted from a wide variety of fruits and vegetables and 

brought to market. It is up to the consumers to decide 

whether they prefer naturally cloudy or clear juices. For 

those who decide on clear juices, it may also be important 

(for health, ethical, or religious reasons) that the juices 

are manufactured without the use of animal additives, 

such as gelatin. Until recently, due to the high degree of 

turbidity in red fruit juices such as sour cherry and black 

currant, clarification and stabilization could only be 

achieved with an increased dose of fining agents, and  

ideally by adding gelatin. Thanks to the combination of 

plant proteins (as a substitute for gelatin) that are permit-

ted food additives[1] pursuant to the German Fruit Juice and 

Soft Drink Directive (FrSaftErfrischGetrV) and a balanced 

filtration process, even colored vegan juices can now be 

produced.

This topic was part of the focus of the Master’s thesis by 

Philipp Schwabe at Geisenheim University and Justus- 

Liebig University of Gießen, Germany, in cooperation with 

Eaton Technologies GmbH, Germany. Preliminary fining 

tests (100 ml standing cylinder) were conducted with 

plant proteins from potatoes and peas. Afterwards, the 

use of plant proteins for the clarification and stabilization 

of fruit juices from sour cherries and black currants in 

industrial fruit juice production  40,000 liters / 10570 gal-

lons) was investigated. The results of the preliminary tests 

and the subsequent practical tests are presented in this 

article.

In the preliminary trials, not only were the quantities of the 

fining agents changed, but also the sequence in which the 

fining agents were added. The determination of the turbid-

ity in NTU (Nephelometric Turbidity Units) using scattered 

light measurement and shelf life stability by means of the 

heat and cold test were used as benchmarks. The initial 

turbidity of both juices before fining ranged from 250 to 

350 NTU. A juice is deemed stable if the difference in turbid-

ity values before and after the heat and cold test is a maxi-

mum 1 NTU. For a clear juice, the total turbidity value after 

fining and subsequent filtration should not exceed 2 NTU.

Table 1 compares the clarification effect of three different 

dosages of pea protein with the traditional fining agent 

sequence and with an optimized sequence in sour cherry 

juice. With the dosages in the traditional fining agent se-

quence, turbidity values of 22.0 NTU, 11.5 NTU and 39.5 NTU 

were accomplished, and after the heat and cold test, the 

values were 8.4 NTU, 5.0 NTU and 8.6 NTU, respectively. 

The turbidity values in the optimized sequence are signifi-

cantly lower than the values mentioned above, namely 

2.3 NTU, 1.6 NTU and 1.8 NTU, and after the heat and cold 

test, values of 1.3 NTU, 1.2 NTU and 1.1 NTU, respectively, 

were seen. The results of the preliminary tests show that 

the clarification effect with the same dosage is improved if 

Vegan turns colorful!
Vegan fruit juices made from sour cherry and black 
currant are clear and stable thanks to plant-based 

 fining agents and harmonized filtration

| Clarification | Fining Agents | Plant Proteins | Red Fruit Juices | Vegan |

Table 1: Results of the preliminary tests with pea protein in sour cherry juice

Fining Agents 
(traditional sequence)

Standing  
Cylinder#

Fining Agents 
(new sequence)

Standing  
Cylinder#

1 2 3 4 5 6

Bentonite [g/hl] 300 300 300 Pea protein [g/hl] 30 40 50

Pea protein [g/hl] 30 40 50 Bentonite [g/hl] 300 300 300

Silica sol [g/hl] 75 100 125 Silica sol [g/hl] 75 100 125

Result: Result:

Sediment volume [ml] 10.5 10.5 11.0 Sediment volume [ml] 7.0 8.0 11.0

Turbidity [NTU] 22.0 11.5 39.5 Turbidity [NTU] 2.3 1.6 1.8

Heat and cold test [NTU] 8.4 5.0 8.6 Heat and cold test [NTU] 1.3 1.2 1.1
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the pea protein is added first, then bentonite and then sil-

ica sol. These samples achieve the highest turbidity reduc-

tion. After the heat and cold test, they are considered tur-

bidity-stable and optimally prepared for the subsequent 

filtration.

In the black currant juice, the influence of the fining agent 

sequence was confirmed in terms of its clarification effect. 

And here too, the best results are achieved when the pea 

protein is added before the bentonite (data not shown).

The fining with the potato protein achieves good clarifica-

tion results in both juices, although the differences result-

ing from the traditional or new order are negligible. In some 

cases, the addition of silica sol could altogether be omitted 

(data not shown).

The silica sol dosage for the best clarification effect is 

achieved when it is equal to 2.5 times the amount of the 

plant protein. If 5 times the amount of silica sol is applied, 

it sometimes leads to an optical over-fining, with an opales-

cent supernatant above the sediment.

In the preliminary tests it becomes apparent that the two 

plant proteins differ in their flake formation. Due to its 

lower suspendability, the pea protein does not form any 

visible flakes. The potato protein in contrast has a very 

good ability to suspend and forms flakes, whose shape 

resembles that of gelatin flakes, which however, in direct 

comparison, are just a bit smaller.

From the results of the preliminary tests, the most promis-

ing plant-based fining agent sequence and dosage is cho-

sen for the sour cherry and the black current juice. Then, 

both colored juices are fined on an industrial scale ( 40,00 

liters / 10570 gallons) at Rauner Fruchtsäfte  Konzentrate 

e.K. in Neuhausen, Germany. As a benchmark, the juices

undergo fining with gelatin. The fining agents and their

sequence and dosages are summarized in tables 2 and 3.

Table 2: Overview of the fining agent quantities and sequence(s) for 
the practical tests with sour cherry juice

Pea Protein Test Potato Protein Test Gelatin Test

40 g/hl pea protein 200 g/hl bentonite 200 g/hl bentonite

300 g/hl bentonite 10 g/hl potato protein 40 g/hl gelatin

100 g/hl silica sol 25 g/hl silica sol 200 g/hl silica sol

Table 3: Overview of the fining agent quantities and sequence(s) for 
the practical tests with black currant juice

Pea Protein Test Potato Protein Test Gelatin Test

80 g/hl pea protein 60 g/hl potato protein 300 g/hl bentonite

300 g/hl bentonite 300 g/hl bentonite 120 g/hl gelatin

200 g/hl silica sol 150 g/hl silica sol 600 g/hl silica sol

The turbidity is determined in each case after the fall-out 

of the sediment (after 12 to 14 hours), after the first filtration 

(pre-coat filtration with perlites) and the secondary filtra-

tion (sheet filtration with BECO® KD 10 depth filter sheets). 

The results are presented in figures 1 and 2.

The applied fining agents show very different clarification 

results after sedimentation. Among the plant-based fining 

varieties, potato protein exhibits a better clarification ef-

fect and sedimentation behavior than pea protein. Par-

ticularly noticeable is the high NTU value in the black cur-

rent juice that was treated with pea protein. After the 

gelatin fining, both juices are almost purely clear. The two 

filtration levels reduce the turbidity values of all juices sig-

nificantly and bring them to a similar level.

The interesting aspect is the progression in the turbidity 

reduction through filtration. The reduction in the juices 

that underwent fining with the pea protein or with gelatin 

is quite significant after the first filtration, and quite insig-

nificant after the second filtration. Juices that underwent 

fining with the potato protein show that more turbidity- 

causing substances can diffuse through the first filtration 

stage and are separated during secondary filtration.

SIHA® plant proteins © Eaton Sedimentation progress © Eaton
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After the second filtration the sour cherry and black cur-

rant juices that previously underwent fining with the pota-

to protein or gelatin are turbidity-stable. The varieties that 

underwent fining with the pea protein show a value just 

above the stability limit of 2 NTU.

Conclusion

The results of the above-mentioned large-scale test show 

that, in the production of red fruit juices from sour cherries 

and black currants, a vegan fining method is possible, as 

long as the subsequent filtration is adjusted to this. If you 

compare the two plant proteins to each other, the lower 

dosage, better suspendability and thus improved flake 

formation and size, as well as the strong sedimentation 

behavior, clearly lean in favor of the potato protein. It is 

Figure 1: Results of the practical tests with sour cherry juice

Figure 2: Results of the practical tests with black currant juice

BECO® depth filter sheets © Eaton
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There is a Method to Success

The plant proteins from Eaton, SIHA® pea protein 

and SIHA potato protein meet the requirements 

for vegan and kosher diets. They are also free of ge-

netically modified organisms and allergens.

For pre-coat and sheet filtration, various BECO® 

depth filter sheets or mineral-free BECOPAD® depth 

filter sheets can be employed in the new BECO 

 COMPACT PLATE A600™ filtration system to remove 

turbidity-causing substances and fruit juice-detri-

mental and spore forming germs, such as alicyclo-

bacillus acidoterrestris/TAB. The filtration system is 

a high-quality multi-sheet filter with a comprehen-

sive range of equipment options. The filter surface 

area can be flexibly adapted to the individual appli-

cation, and drip loss caused by the hydraulic clamp-

ing device with automatic repressing can be reduced 

to a minimum.

BECO COMPACT PLATE A600™ plate and frame filter © Eaton

important to note, however, that during the first filtration 

stage more turbidity generators can diffuse through the 

perlite filter cake. A second, finer sheet filtration removes 

these and that is when turbidity-stable values of below 

2 NTU are achieved. The advantage of the pea protein is its 

wider concentration range, before over-fining of the juice 

can occur. It achieves its best clarification results when 

added before bentonite and silica sol in the fining agent 

sequence. After filtration, the turbidity values are just 

above the stability limit. For a better end result, a depth 

filter sheet with a tighter retention rate can be employed 

during the secondary filtration, or a third filtration stage 

can be added.

In practice this means, required technical settings must be 

in place to adjust the process control to the plant protein 

in terms of distribution into the container and reaction 

period. Preliminary lab tests and follow up testing under 

operating conditions provide a meaningful basis for evalu-

ation. Once all the measures are optimally attuned to each 

other, the manufacture of clear and stable colored vegan 

juices is feasible.
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Cider is in – and the trendy drink has long since moved 
beyond British pubs and French bistros. Torben Bauch, 
product manager for fermentation technology and cider 
at GEA, guides us through the production of the popular 
apple drink.

Cider, cidre, sidra – with and without alcohol, gentle and 

sweet or sharp and crisp, pure apple or with other fruity 

aromas – brewed by small craft producers or in large-scale 

facilities: The fermented apple drink is as varied as its 

name, and now everyone is talking about the one of the 

world’s most dynamic growth markets for alcoholic bever-

ages. Especially Eastern Europeans, Australians and 

South Africans are growing ever fonder of the beverage 

and are catching up with the traditional markets of the 

United Kingdom, Ireland, France and North America. 

Cider is in

Many suppliers focus on the same trends seen in the beer 

market: a return to tradition, to the original recipes, to 

craftsmanship, to natural and regional ingredients. Even 

larger producers – usually global players such as Heineken 

and Carlsberg – are dusting off the image of their popular 

cider brands, making them more urban, lighter and offering 

low-alcohol or alcohol-free versions. They are sometimes 

acting just like the craft cider brewers and are using  

marketing to transport cider drinkers directly into pleasant 

rural idylls. They are helping make sure that cider is an 

adequate alternative to beer and white wine at any time of 

day. Cider is in – whether in topsy-turvy urban life or in the 

idyllic country side.

Traditional process with high expectations

Regardless of all the modernization and experimentation, 

cider remains an authentic apple drink with strict quality 

standards – thanks to the tough standards of the AICV 

( European Cider and Fruit Association, UK). “Manufacturers 

are not prepared to make any compromises with such a 

traditional product, after all consumers demand high 

quality,” says Torben Bauch, product manager for cider 

technology at the industrial engineering company GEA. 

“They place enormous importance on how the apples are 

handled during fermentation and want high aromatic  

density.” Fermentation and yeast management thus need 

to meet the strictest hygienic standards. “Our customers 

are also starting to focus more on their production  

processes. They want efficiency both in resource usage 

and in processing.”

Cider is an alternative to beer production

GEA has been a global leader in brewing technology for 

decades and has engineered and installed both individual 

components and turnkey systems for countless customers. 

In the development of sustainable systems and technolo-

gies GEA experts work hand in hand with industrial repre-

sentatives. “Our customers are often experienced brewers, 

who want to expand their portfolio with cider or convert 

their capacities. We think doing so is a good idea, as the 

synergies in the manufacturing lines for both products are 

enormous – if done right,” confirms Bauch. “A second cus-

tomer group is now producing truly individual cider prod-

ucts for the market over the past few years. Craft cider 

brewers have extremely high quality requirements, and 

we show them which equipment and processes can be 

used to treat the must as gently as possible.” Over the past 

few years, GEA experts have produced new full systems for 

cider production (greenfield projects), expanded cider 

production and integrated the cider process in existing 

breweries (brownfield projects). Reason enough to ask the 

experts: How is cider actually brewed? How is the market 

developing? How does GEA support cider producers in  

establishing or expanding sustainable production facilities?

The cider market is booming

The global cider / perry market exceeded a production vol-

ume of two billion liters for the first time in 2013. The pos-

itive development over the past years was predominantly 

driven by the growing demand in the key cider / perry 

Cider – An apple (drink) a day…
How GEA helps cider manufacturers equip new and 

existing systems for the latest beverage trend

| Cider | Fermentation | Filling | Markets | Pasteurisation | Production |
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market, the US, and in new markets such as Canada and 

Poland [2] (see Fig. 1).

From 2016 to 2021, the market is predicted to grow by 

1.4 million hectoliters [3]. More than half of the worldwide 

production (57 %) is consumed in Europe. Sales in West-

ern Europe are mainly in the UK which had a market share 

of more than 70 % [2]. The largest cider producers are based 

in the regions with the highest per capita consumption 

worldwide.

The Eastern European cider market serves as an example 

of the overall trend. As the global alcohol consumption de-

clines, the Eastern European cider market continues to 

see healthy growth. The market is still relatively small and 

accounts for only 4 % of global market volume, by 2020 

the market is forecast to be ranked fourth out of seven 

regions worldwide. As beer markets stagnate, leading 

beer multinationals focused on actively promoting cider. 

In countries like Bulgaria, Croatia, Hungary, the Czech 

 Republic and Slovakia, the cider market basically emerged 

as recently as two to five years ago, and saw annual in-

creases of between 50 % and 950 % from 2010 to 2015, 

varying by country. Impressive growth in the markets was 

driven by the multinational players’ activity.

Carlsberg was a pioneer with Somersby cider in Bulgaria, 

Croatia and Hungary, followed by Heineken’s Strongbow 

brand. Molson Coors Brewing also launched on the Eastern 

European region with the Carling brand. In the Czech Repub-

lic SAB Miller launched Kingswood cider, which was ranked 

first after just one year, and, in 2015, it entered the Slovak 

market, becoming the number two cider brand in Slovakia. [4]

Figure 2 shows the cider production process. The combi-

nation of process equipment is listed in the table below. 

Cider: What it is and where it is drunk 

Cider – or hard cider in North America – is a carbonated 

alcoholic beverage made from fermented apple juice. In 

the United Kingdom, Her Majesty’s Revenue and Cus-

toms (HMRC) defines cider as a beverage made wholly 

or partly from fermented apple juice.

The juice of any variety of apples can be used to make 

cider, but cider apples are best suited. Adding sugar or 

extra fruit before the second fermentation increases the 

alcoholic content of the resulting beverage.

Cider alcohol content varies from 1.2 % ABV (Alcohol by 

Volume) to 8.5 % ABV or slightly more in traditional Eng-

lish ciders, and 3.5 % to 12 % in continental ciders. The 

content of carbon dioxide is between 2 and 7 grams per 

liter and the fruit substance of cider vary from 25 % to 

100 %.[1] According to UK law, cider must contain at least 

35 % apple juice (fresh or from concentrate). The US  

requires a 50 % minimum. In France, cider must be made 

exclusively from apples. Perry is a similar product made 

from fermented pear juice.

Figure 1: Comparison of cider production 2011 – 2017 [in hectoliters] worldwide [3] © all GEA
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Differences compared to brewhouses: raw material 
handling and blending

The raw material handling, delivery and blending processes 

differ from wort production in brewhouses. The raw mate-

rials are supplied as a dry powder or as liquid or syrup. 

Depending on the requirements, they might need special 

treatment. Crystal sugar, for example, is converted into a 

sugar solution with DI-SUGARTM, a continuously working, 

Brix-controlled dissolving unit, and can then be pasteur-

ized using the hot dissolving procedure. GEA provides 

complete and extremely flexible and rapid dissolution for 

different products, including sweeteners, acidifiers, thick-

eners, salts, preservatives, and anti-oxidants. GEA can 

handle, mix and treat every liquid, concentrate and type of 

apple juice to satisfy customers including the utilization of 

the raw material intake also for supplying the final blend 

of the product if the same materials are used. Even juice 

preprocessing with the GEA decanter and other treatment 

systems is possible if the customer prepares its own juice 

for the process.  

The cider wort: pasteurization, nutrient dosage & aeration

In contrast to the production of beer, cider wort is pre-

pared by simply blending the raw materials without boil-

ing. The ready to ferment cider liquid thus needs to be 

pasteurized afterwards to prevent yeast and bacterial 

growth, which could spoil the product. GEA developed the 

ECO-FLASH™ unit for this heat treatment. The microbio-

logical stabilization through flash pasteurization is a safe 

method ensuring uncompromised product safety and 

quality. Another important system feature of is high eco-

nomic efficiency. Thanks to the special design, as much as 

96 % of the heat input can be recovered. This makes flash 

pasteurization the most cost-effective heat treatment 

method available today. The system has a very small foot-

print which can be crucial when integrating cider processes 

into existing production facilities. 

After treating cider another inline blending operation to 

dose yeast nutrients into the wort flow is needed. This is 

followed by the GEA WORTSTAR™, a hygienically designed, 

Table 1: Cider/Perry: Top 10 Global Companies by Volume 2015-2016 [3]

Rank 2016 Company % volume 2014 % volume 2015

1 Heineken NV 16,7 17,3

2 Distell Group Ltd 14,5 13,8

3 C&C Group Plc 7,5 7,1

4 Boston Beer Co Inc, The 6,0 5,2

5 Carlsberg A/S 4,3 5,1

6 Anheuser-Busch InBev NV 3,8 3,7

7 Kopparbergs Bryggeri AB 3,4 3,6

8 Aston Manor Brewery Co Ltd 2,8 2,7

9 Åbro Bryggeri AB 1,8 1,8

10 Thatchers Cider Co Ltd 1,6 1,8

Figure 2: Cider production process from raw material to ready to drink product © all GEA
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skid-mounted unit to increase the yeast activity and to 

start the fermentation process (see Fig. 3). Sterile air or 

oxygen is introduced into the wort. The small bubbles are 

formed that increase the surface area and ensure the 

wort’s optimal oxygen uptake. The WORTSTAR™ controls 

the yeast pitching based on cell count with the precision 

required to ensure optimal reproducibility of the customer’s 

fermentation procedures. 

Controlled fermentation: Yeast propagation or rehydration

Good quality cultured yeast has been commercially available 

for no more than fifty years. For centuries beforehand,  

cider makers had to rely on the wild micro flora. Today, this 

wild micro flora is killed during flash pasteurization in  

industrial cider production to prevent spontaneous and 

uncontrollable fermentation. Cultured yeast thus needs to 

be pretreated (propagated) before fermentation or instant 

dry yeast to be rehydrated. GEA offers a state-of-the-art 

solution for both applications. YEAST STAR™ is a complete 

yeast propagation system offering low investment costs 

due to the automatic system configuration. The gentle 

treatment creates good yeast quality and positive effects 

upstream during fermentation. GEA is also able to offer 

nutrition blending and dry yeast rehydration systems 

which also supply yeast with a high cell count and good 

viability by using the original wort and specific rehydration 

temperatures as well as nutrients for each special cider 

yeast strain. After perfect rehydration or propagation, the 

yeast will be pitched into the wort filling line to the fer-

menter with the WORTSTAR™ pitching control or by trans-

ferring the whole yeast slurry to the fermenter. 

A more advanced GEA approach is constant recirculation 

at the beginning of the cider fermentation for cell growth 

to ensure a shorter and more reproducible dynamic  

fermentation (see Fig. 4). Mixing in the tank uses the special 

GEA jet mixing devices. Inside the tank, most of the mixed 

liquid is drawn into the jet mixer through side openings, 

entrained by the driving flow and boosted upward inside 

the tank. Due to the special design, only one quarter of the 

total mixing flow created in the tank has to be supplied via 

a pump. 

Two filtration options: Separation or cross flow filtration 

After the fermentation has ended two possibilities are 

available for treating the fermented cider base. The first 

option is to use a GEA Separator system followed by a  

filtration step in the process. GEA offers many different 

systems, including the innovative direct drive machines 

Table 2: GEA process units for cider production

Process step GEA process unit

Raw material handling DI-SUGAR™

Flash pasteurization ECO-FLASH™

Yeast handling & cider wort aeration YEAST-STAR™, WORTSTAR™

Fermentation Tailored dynamic fermentation solutions as per customers’ needs, 
GEA liquid Jet Mixer, ECO-FERM™ 

Separation and or filtration Tailored downstream processes as per customers’ needs, Ceramic 
Filtration for cider, GEA Craft Cider Separation Skid

Mixing & blending DICON™

Carbonization DICAR™

Deaerated water DIOX™, VARIDOX™

CIP Systems Tailored CIP systems for unfiltrate & filtrate

Process control & automation OTAS®, customized solutions

Figure 3: Principal layout of WORTSTAR™
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(IDD) with greater energy efficiency. Existing equipment 

and DE filtration or kieselguhr free filtration can be inte-

grated by GEA. 

The second option represents the state-of-the-art techno-

logy: ceramic cross flow filtration (see Fig. 5). At least one 

yeast harvest from the fermenter bottom is needed to 

remove either the yeast or the sediment (tank bottoms). 

The yeast must be treated separately from the superna-

tant liquor to recover any additional cider. The same 

applies to the separator solid phase. The tank bottoms or 

solid phase can be further treated using GEA systems that 

are similar to beer recovery systems which are also based 

on separation or filtration technology. 

Polishing & refining

The second important downstream step in cider production 

is optional polishing and refining. This operation strongly 

depends on the customers’ process of cider making. The 

step is thus individually designed and tailored by GEA to 

special customer needs.

Figure 4: Principal layout of a dynamic fermentation (drawing and photo) Figure 5: Principal layout of a GEA ceramic membrane filtration unit 

Figure 6: PI&D of a DICON™ unit
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Optimum shelf life: production of de-aerated water, 
blending & carbonization

As the cider shelf life requirements have been constantly 

tightened over recent years, water deaeration systems are 

used to remove oxygen. Deaerated water is needed to 

dilute the cider base with up to 20 % ABV to achieve the 

desired ABV % during blending before packaging. Based 

on customers’ needs and the oxygen limit required or the 

nature of any further processing, GEA DIOX™ and 

VARIDOX™ systems are used. All systems offer low 

CAPEX / OPEX costs due to preassembly and testing in 

factory before delivery. 

The GEA DICON™ units are designed for the continuous 

high-precision inline mixing of various liquids (see Fig. 6). 

So the cider base can be mixed with as many ingredients 

as required. Significant product criteria, such as density, 

viscosity, conductivity, color as well as alcohol and Brix 

level of the final cider beverage can be determined and 

monitored online [5].

As the cider fermentation is an atmospheric fermentation, 

the in-line blending system is followed by GEA’s DICAR™ 

carbonating system to adjust  carbon dioxide concentration 

to the desired level. DICAR™ can be combined with any 

type of filling machine on the market. 

Storage and filling of ready-to-drink products

Cider is bottled and stored in BBTs just like conventional 

brewery products – one of GEA’s core areas of expertise. 

GEA is thus capable of integrating these processes into 

the customer’s existing equipment without interfering 

with the existing production. During greenfield projects 

GEA ensures perfect harmony between the different product 

and production lines, which the customer requires for the 

most flexible and efficient state-of-the-art production 

plant.

GEA provides everything from a single source

„GEA has a large toolbox of technologies available – in-

cluding raw materials acceptance and handling, fermenta-

tion, separation, filtration and blending,“ says Torben 

Bauch in summary. “Our strength lies in the numerous 

projects we have carried out in the cider segment as well 

as our extensive brewing experience. Coupled with our 

understanding of engineering, we have an answer for 

every process phase and every customer requirement.“ 
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Product: 100 % Natural Coconut Water

Company: Superbom

Country: Brazil

Category: Plant Based Waters

Event Date: August 2017

Price: USD 3.84 EUR 3.24

Description:  100 % natural coconut water in a 1L 

glass bottle.

Claims: Low sodium. No preservatives. Gluten free. Natural product.

Ingredients:  Whole natural coconut water, vitamin C (ascorbic acid)..

BRAZIL

Product: Cucumber Tarragon Tonic

Company: Les Charlatans

Country: Canada

Category: Carbonates

Event Date: July 2017

Price: USD 12.87 EUR 10.70

Description:  Cucumber and tarragon flavoured tonic in 

a 235ml glass bottle.

Claims: No artificial colours or flavours.

Ingredients:  Cucumber juice, organic cane sugar, quinine, tarragon,  

citric acid.

CANADA

GERMANY

Product: Little Lunch Bio Smoothie 

Company: Little Lunch

Country: Germany

Category: Juice & Juice Drinks

Event Date: July 2017

Price: USD 2.87 EUR 2.39

Description:  Organic mango, orange and passion 

fruit smoothie with goji berries, in a 

250ml glass bottle.

Claims: Certified organic. Suitable for vegans. Gluten free. Not from 

concentrate. No sugar added. No preservatives. No flavour 

enhancer. No artificial colourings and flavourings.

Ingredients:  Mango* (27 %), apple* (22 %), orange juice* (22 %), banana* 

(16 %), directly pressed apple juice* (9.9 %), passion fruit juice* 

(2.5 %), goji berry (dried)* (0.5 %), directly pressed lime juice*; 

*from organic farming.

Product: Minute Maid Pulpy Orange Drink 

Company: Minute Maid

Country: China

Category: Juice & Juice Drinks

Event Date: July 2017

Price: USD 0.30 EUR 0.26

Description:  Minute Maid pulpy orange drink in a 260ml plastic bottle.

Extra Note: Shelf life: 9 months.

Ingredients:  Water, high fructose corn syrup, orange flesh, white 

granulated sugar, orange juice concentrate, food additive 

(citric acid, sodium citrate, beta-carotene), food flavour, 

vitamin C.

CHINA

Product: Hilo Chocolate-Avocado Flavored Drink

Company: Nutrifood

Country: Indonesia

Category: Other Soft Drinks

Event Date: July 2017

Price: USD 0.60 EUR 0.50

Description:  Chocolate and avocado flavoured drink in 

a 200ml PET bottle.

Claims: High calcium. Low fat. Certified halal. 

Enjoy Hilo everyday and meet your calcium needs. 

Recyclable packaging.

Ingredients:  Water, sucrose, vegetable creamer, cocoa powder, vegetable 

stabilizer, minerals calcium carbonate and tricalcium 

phosphate, vegetable emulsifier, nature-identical artificial 

flavor, sodium chloride, and artificial sweetener: sucralose.

INDONESIA

Product: Top Secret Berry Mix Jellomello Drink

Company: Hector Beverages

Country: India

Category: Juice & Juice Drinks

Event Date: July 2017

Price: USD 0.32 EUR 0.26

Description:  Ready-to-serve berry mix jellomello drink, 

in a 150ml plastic doy pouch.

Claims: 100 % vegetarian.

Extra Note: Serve chilled. Best before four month from manufacture 

when stored in clean, dry and hygienic conditions, away 

from direct sunlight.

Ingredients:  Water, sugar, mixed berry fruit juice concentrate (6 %), from 

red grapes, raspberry, elderberry (strawberry), stabilizer 

(carrageenan, carob bean gum), lemon juice concentrate (0.3 

%), maltodextrin, vitamin C (ascorbic acid, vitamin E 

(dl-alpha-tocophery acetate), vitamin A (vitamin A acetate) 

and vitamin D2 (cholecalciferol).

INDIA
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In cooperation with Innova Market Insights we are happy to publish new product launches on 

a global scale. Innova Market Insights is a world leading provider of knowledge solutions for 

the food and beverage industries. They serve their clients around the world with a full spec-

trum of solutions built around the professional needs of their individual roles.

The Innova Database is an online, cutting-edge food and beverage product database – created by a dedicated team of industry- 

leading food and beverage experts that collect the latest data from more than 70 countries. This allows you to instantly track 

trends and innovations across all food and beverage categories with just the click of a mouse. At Innova, their goal is simple – 

help you stay ahead of the curve.

For more details and more products please contact: 

Dominik Herwald, Innova Market Insights BV;   dominik@innovami.com   and visit   www.innovadatabase.com

Product: Bottlegreen Cordial Coconut Water 

with Lime Twist

Company: Bottlegreen

Country: United Kingdom

Category: Drink Concentrates & Mixes

Event Date: July 2017

Price: USD 4.31 EUR 3.59

Description:  Delicately refreshing cordial made with 

young coconut water and a twist of crisp 

lime juice, in a glass bottle. Simply dilute 

with still or sparkling water. Makes 22 servings.

Claims: Free from all artificial colours, flavours or sweeteners. 

Contains 7.2g of sugar per 100ml when diluted 1 part 

cordial with 10 parts water. This compares to 11g of sugar 

per 100ml in most apple and orange juices. Recyclable 

packaging.

Extra Note: Store in a cool place away from direct sunlight. Shake well 

before use. Consume within 1 month of opening.  

Dilute 1: 10 to make 5.5 liters. 

Ingredients:  Sugar, lime juice from concentrate 33 %, Cotswold spring 

water, coconut water (10 %), citric acid, natural flavourings.

UNITED KINGDOM

Product: Ancient Lemonade with natural flavours

Company: Supermarché Match

Country: Romania

Category: Juice & Juice Drinks

Event Date: July 2017

Price: USD 1.66 EUR 1.41

Description:  Ancient lemonade with natural flavours 

and pure sugar in a 750ml glass bottle

Claims: Green Dot Certified.

Extra Note: Keep away from the sun, in a clean refrigerator and 

consume quickly.

Ingredients:  Gaseous spring water, sugar, acidifier: citric acid - natural 

lemon-lime flavours with other ingredients.

ROMANIA

Product: Chlorophyll Flavored Source Water  

fom the Tequila Volcano

Company: Santé Organique

Country: Mexico

Category: Bottled Water – Flavoured

Event Date: August 2017

Price: USD 1.91 EUR 1.57

Description:  Chlorophyll flavoured source water 

from the Tequila volcano, in a 600ml 

plastic bottle.

Claims: 100 % natural. Strengthens the immune system. Helps 

digestion. Rich in fiber. 0 calories. Detox. Recyclable 

packaging.

Ingredients:  Source water, essential chlorophyll oil, essential mint oil, 

sodium copper chlorophyllin.

MEXICO

Product: Powell And Mahoney True Grenadine  

Craft Cocktail Mixers

Company: Powell And Mahoney

Country: United States

Category: Drink Concentrates & Mixes

Event Date: July 2017

Price: USD 5.99 EUR 4.97

Description:  True grenadine in a 375ml glass bottle. 

Powell And Mahoney captured the 

authentic flavour of True Grenadine by 

bottling an all-natural blend of pomegranate juice and 

orange blossom. Cheers!

Claims: Fair with any spirit. Carefully crafted bar essential with 

natural ingredients. Non-alcoholic.

Ingredients:  Cane sugar, filtered water, pomegranate juice from 

concentrate, natural pomegranate flavour, citric acid, natural 

orange extract, natural colour from fruit and berries, ascorbic 

acid.

UNITED STATES
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Bösch Boden Spies repositions itself: ‘360° food solutions’

bolasco and Bösch Boden Spies to do business under 
single brand from now on

The Hamburg-based food ingredients specialist Bösch 

Boden Spies is repositioning itself: as of today, its innova-

tion subsidiary bolasco will be completely incorporated 

into Bösch Boden Spies GmbH & Co. KG, and all services 

delivered by bolasco Import GmbH will be managed by 

Bösch Boden Spies Import GmbH. All bolasco employees 

are part of the Bösch Boden Spies team and will contrib-

ute their “functional fruit solutions” expertise to the 360° 

approach of the fruit ingredients supplier’s portfolio of 

products and services. For the Hamburg-based company, 

the integration represents an important step towards pro-

viding its services to business partners and customers in a 

bundled – and thus improved – way.

Holistic approach, efficient processes, and innovative 
ideas

By integrating the subsidiary, which was founded ten 

years ago, Bösch Boden Spies GmbH & Co. KG can now 

provide one-stop service for its traditional business with 

natural fruit ingredients, the marketing of their functional 

advantages, and the development of innovative applica-

tions. This integrative approach makes for an even more 

attractive offering and highly efficient processes. The in-

house ideas incubator, the Ingredient Technology Center 

(ITC), analyzes the worldwide markets in coordination 

with the Business Development department – always with 

the needs of consumers and manufacturers in mind – to 

identify trends at an early stage and develop pioneering 

product ideas. With this approach and its extensive  

expertise, the company is positioning itself as one of  

Europe’s leading import and service agencies for food  

ingredients.

Six business units

From now on, all of the company’s more than 100 employ-

ees are part of one of Bösch Boden Spies’s business units: 

Development, Quality, Sales, Import, Finance and  

Logistics. With this set-up, which besides providing a clear 

structure, the long-established company does justice to 

its transformation into a full-service agency.

(© Bösch Boden Spies)

CEO Niels Petter Wright resigns from Elopak

Niels Petter Wright has decided to resign after ten years as 

CEO. Under his leadership Elopak has transformed from a 

company positioned for fresh dairy and juice products to a 

full aseptic system supplier. In addition to several crucial 

technological breakthroughs, Elopak has during these 

years expanded its geographical footprint significantly 

and driven an ambitious environmental agenda.

“Elopak is truly an extraordinary Norwegian based compa-

ny with currently 98 percent of its sales in international 

markets. Niels Petter has played a key role in developing 

Elopak from a NOK 5,5bn to 8,1bn company and has led its 

employees with exceptional drive and dedication. He 

leaves a diversified company well positioned for further 

growth. As the owner of Elopak, Ferd is grateful for the job 

Niels Petter has done”, says John Giverholt, Chairman in 

Elopak AS.

Niels Petter Wright has been CEO of Elopak for the past ten 

years and CFO for seven years prior to that. He looks  

forward to pursuing other 

business opportunities, but 

will miss Elopak, the cus-

tomers and his colleagues.

“While there certainly have 

been some demanding 

years in an international 

business environment, it 

has above all been fun. I 

wish my colleagues a suc-

cessful future. I hope they will succeed exporting our ex-

cellent products and the Elopak way of doing business to 

further markets”, says Niels Petter Wright.

The Board of Directors has initiated the search for a new 

CEO, and is pleased that Niels Petter Wright will continue 

as CEO in this transition period.

Niels Petter Wright 
 (© Elopak)
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KHS FormFill sparks revolution in processing of plastic packaging

The revolution in the processing of PET containers is draw-

ing nearer: for the first time KHS presents a marketable 

concept for the forming and filling of plastic bottles which 

involves just one process step. At the drinktec trade show 

the filling and packaging specialist demonstrated the new 

high-performance technology on a linear machine. KHS 

FormFill promises great savings potential regarding the 

system size, use of resources and further process  

execution. It also provides benefits with respect to the  

individualization of plastic packaging. The machine is to 

be ready for market by 2019 at the latest.

Soon also for aseptic and carbonated beverages

The technology is also currently suitable for the filling  

of liquid soap and liquid detergents and for hot fill  

applications.

As in the conventional processing of plastic containers the 

machine heats up the preforms according to the required 

temperature profile. The product to be filled is then forced 

into the PET preforms under pressure with a controlled 

volume flow. The bottle is formed by the product to be 

filled as opposed to the compressed air used to date. In 

this process the preform material is automatically distrib-

uted along the inner contours of the container shape. The 

stretch rod aligns the bottle lengthwise and is automati-

cally retracted from the container after filling. The given fill 

level is reached when the displacement volume is removed 

and before the cap is placed on the neck.

KHS FormFill yields enormous savings potential – and not 

just in line operation: by doing away with an entire func-

tion module and with the smaller diameter of the rotary 

machine the total amount of space required is reduced. In 

the current test environment of 40,000 bottles per hour 

the new procedure only needs about 25 % of the installa-

tion space of standard stretch blow molder/filler blocks 

when filling beverages.

In line operation users will see a boost in efficiency with 

regard to time, energy and maintenance especially. As the 

conventional stretch blow molding process is no longer 

required, KHS FormFill fills PET containers more quickly. 

Forming and filling takes about the same time as the for-

merly separate stretch blow molding process. Saving on 

the high-pressure air compressor alone results in a con-

siderable drop in energy consumption. Maintenance costs 

are cut by the use of fewer components and format parts.

The systems supplier wishes to commission the first Form-

Fill rotary machine as a prototype in 2018, after which it is 

to be readied for market. The technology has already been 

tested for 0.5-, 1.0- and 1.5-liter PET bottles. KHS is also 

experimenting with the use of plastic polypropylene or 

polyethylene containers in the filling of liquid soap and 

liquid detergent in particular. 

Enormous savings potential: for the first time the KHS FormFill integrates 
filling and stretch blow molding, to date two separate processes. 

 (© KHS)

Interchangeable SuperEnd® beverage end reduces metal use by over 10 %

A new generation of lightweight SuperEnd® beverage ends 

from CROWN Asia Pacific, a division of Crown Holdings, 

Inc., reduce metal use by over 10 % when compared to 

conventional 202 diameter (52 mm) ends. The Inter-

changeable SuperEnd® beverage end is compatible with 

seamer tooling used with other lightweight ends on the 

market.

The lightweight nature of the ends means less aluminum 

is required for the manufacturing process, decreasing the 

amount of energy required during distribution. In addi-

tion, like all metal packaging, the ends are 100 % recycla-

ble and infinitely recyclable, making aluminum a perma-

nent resource that underpins the circular economy, where 

materials can be used again and again with no loss in 

quality or physical properties.

The innovation advances the revolutionary SuperEnd® 

beverage end technology by further reducing metal use. 

Since the technology’s launch in 2000, more than 580 bil-

lion SuperEnd® beverage ends have been produced by 

Crown and its licensees, saving over 150,000 metric tons 

of aluminum, over 2,550 metric tons of coatings and over 

1,160,000 metric tons of greenhouse gases.
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Novozymes: EFSA approval glucose syrup enzymes

Interview with Hans Christian Lindstrøm Wegge, Global 
Marketing Manager

FRUIT PROCESSING: How do these two enzymes* improve 

the glucose syrup production process compared to what is 

currently used?

Christian L. Wegge, Novozymes: Both of them secure a 

more robust and stable production of syrups.

FRUIT PROCESSING: How do they compare price wise?

Christian L. Wegge, Novozymes:  We don’t give insights on 

prices, sorry.

FRUIT PROCESSING:  Are they ‘clean label’?

Christian L. Wegge, Novozymes: The two food enzymes 

are being evaluated and authorized under the FIAP set of 

regulations. The EFSA assessment was primarily about 

safety – but, EFSA also reviewed data showing that the 

two enzymes are used as processing aids. The definition 

of processing aids is set out in the FIAP package of regula-

tions, which does not mention the notion of ‘clean label’. 

According to the EU definition, food enzymes used as pro-

cessing aids are not labeled on final foods or food ingredi-

ents. This is the case for the two enzymes object of the 

recent EFSA opinions.

FRUIT PROCESSING: Now Novozymes has had a safety ap-

proval from EFSA, when will these products be on the mar-

ket?

Christian L. Wegge, Novozymes: These products are al-

ready marketed where approved. The two food enzymes 

are already legally sold on the EU market, according to lo-

cal legislation in Member States. The EFSA safety assess-

ments are only one step of the EU enzyme approval pro-

cess (so-called FIAP), which will result in a first-ever Euro-

pean list of food enzymes, expected to be published at 

some point after 2022.

FRUIT PROCESSING: Where do you anticipate most de-

mand to come from (which geographies/markets)?

Christian L. Wegge, Novozymes: These solutions can be 

used for syrup production worldwide. We don’t provide 

any outlook on sales and specific regions.

FRUIT PROCESSING:Will the freeing up of the EU sugar re-

gime boost demand in Europe for ingredients like this?

Christian L. Wegge, Novozymes: You will need to ask a  

syrup producer about this.

*The beta amylase is called Secura. The pullulanase is integrated into

other products and Novozymes don’t have a specific brand name.

(© Novozymes)

VTT developed cold-tolerant yeast strains for cider makers to improve product quality

The new cold-tolerant hybrid strains developed by VTT 

Technical Research Centre of Finland enable fermentation 

at lower and higher temperatures than before. Production 

at lower temperature reduces the risk of contamination 

and possibly allows reduction of the use of sulphates. 

Modulating temperatures can be used to fine-tune  

product aroma.

In 2015 VTT generated the first new lager brewing yeast 

strains in 500 years, and has now applied the knowledge 

obtained to create new yeast strains for the production of 

wine and cider. A key characteristic of these strains is that 

they can tolerate a wide range of temperatures from 10 to 

37 °C. Importantly, the low temperature range reduces the 

risk of contamination during fermentation, possibly  

allowing for reduced sulphate use.

The tolerance to higher 

temperatures facilitates 

large-scale production in 

active dry yeast form. The 

wines and ciders pro-

duced with these strains 

are characterized by an 

increased aromatic com-

plexity.

The ability of a yeast  

strain to ferment efficient-

ly at low temperature is a 

desired feature in alcoholic fermentation. Cold fermenta-

tions have been used for centuries in the production of 

lager beer with the lager yeast ...

Please use the QR-code and read 
the complete article under  
www.fruit-processing.com.
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 Bucher Unipektin AG is leading supplier of plants and components for the 
production of fruit juice and purees. In addition we are recognized supplier of 
sludge-dewatering plants and vacuum drying units. Recently we started the sup-
ply of evaporators for the dairy-industries and equipment for citrus-production.

 Hydraulic Filter Press, Micro- & Ultrafi ltration, 
Adsorbers, Evaporators

 Bucher Unipektin AG
Murzlenstrasse 80
CH-8166 Niederweningen
Phone  +41 44 857 23 00
Fax  +41 44 857 23 41
info@bucherunipektin.com
www.bucherunipektin.com

 Flottweg offers customized solutions for higher yields and best quality. 
Our systems are well-known for high reliability and low operating costs. 
Due to more than 50 years of experience we have gained considerable 
know-how in the production of fruit and vegetable juices.

 Belt Presses, Decanters, and Disc Stack Centrifuges
Solutions for the Production of Fruit and Vegetable Juices

 Flottweg SE
Industriestrasse 6-8
84137 Vilsbiburg, Germany
Phone +49 (0) 8741-301-0
Fax  +49 (0) 8741-301-300
mail@fl ottweg.com
www.fl ottweg.com

Present your company or products in every 
FRUIT PROCESSING issue (printed and online) for a whole year!

 A Gateway to the Global Market

FRUIT PROCESSING is now 
published 11 times a year! 
Profi t from the higher frequency and 

enhanced market penetration. 

 Disc stack centrifuges and decanters from
GEA Westfalia Separator, Flottweg, Alfa Laval

– used – fully reconditioned –
– with a Warranty – new PLC Control units –

 Disc Stack Centrifuges and Decanters
Used – Fully Reconditioned – Warranty

 Winkelhorst Trenntechnik GmbH
Kelvinstr. 8
50996 Cologne
Phone: +49-2236-393530
Fax:  +49-2236-393559
info@centrimax.com
www.centrimax.com

 GfL is one of the world wide leading laboratories in the fi eld of fruit and 
vegetable juice. We analyse about 15.000 samples per year on adultera-
tions and authenticity. Since 1990 we are additionally active in the analysis 
of pesticide residues.

Residue Analyses for  Fruit Juice and Food,
Contract Research

 GfL – Gesellschaft für Lebens-
mittel-Forschung mbH 
Landgrafenstrasse 16
D-10787 Berlin, Germany
Phone:  +49 (0)30 263920-0
Fax:  +49 (0)30 263920-25
www.gfl -berlin.com 
info@gfl -berlin.com

 Your insertion in BUSINESS CONTACTS in 
11 consecutive issues (6 print/digital, 5 digital)

Standard advertisement (85 mm wide x 55 mm high), full colour, 
including logo, address, up to 4 highlighted keywords and space 
for additional text.

Print & online offer (one year/11 issues) 
= 720.– EUR + VAT, if applicable

Linked skyscraper banner on
www.fruit-processing.com

Banner size: 120 x 60 pixel, linked to your website, for the reduced rate 
of EUR 90.– per month (regular rate is 150.–) 
For 12 months: 12 x 90.– EUR = 1,080.– EUR

 Cross media offer (one year/11 issues)

         = 1,800.– EUR

1 2

1 2+

 BUSINESS CONTACTS – the Buyer’s Guide for our readers!

+ VAT, if applicable

 Please contact Mrs Cornelia Hebbe: phone +49 (0) 2634 9235-16 or cornelia.hebbe@fruit-processing.com

The strength of SWEETHOUSE lies in outstanding know how & the support 
of sugar reduction or sugar replacement initiatives. SWEETHOUSE pro-
vides multiple concepts and products, to replace sugar by Qorus® Dolce 
Sweetener Compounds and keeping or maintaining a sugar-like taste.

Qorus® Dolce Sweetening Compounds 
Competence, Product & Innovation Partner

SWEETHOUSE GmbH & Co KG
Riepenbrink 16
D-37647 Brevoerde
Phone  +49 (0) 3212 2389665
Fax  +49 (0) 3212 2389665
team@sweethouse-global.com
www.sweethouse-global.com
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01: Orange Juice Concentrate 01: 
65 °Brix, $/kg
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03: Apple Juice Concentrate 03:
70 °Brix, low acidity, EUR/kg
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02: Apple Juice Concentrate 02:
70 °Brix, high acidity, EUR/kg

04: Passion Fruit Juice Concentrate 04:
50 °Brix, $/kg

09: Pear Juice Concentrate 09:
65 °Brix, EUR/kg

(Price Information without Liability)

Source: Survey by confructa medien GmbH, from a minimum group of 5 marketers 

and 5 juice purchasers for each product. Since its first publication in 1991, more 

than 40 industry partners – manufacturers, traders, processors, bottlers, packers,  

bankers – have been contributing data.

Your price quotation data, too, is much appreciated. 

Please forward your contributing input directly to the editorial team  

c/o christian.friedel@confructa-medien.com

Prices: The price range is calculated for juice or puree of different proveniences,  

traded in drum or bulk; $/kg = cif Rotterdam; EUR/kg = DDP

Custom Duties: The range encompasses preferential duties up to 30 % 

 This line represents the development of the mean values

 (excepted graph ‘orange juice concentrate – future markets’)
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05: Pineapple Juice Concentrate 05:
65 °Brix, $/kg
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07: Lemon Juice Concentrate 07:
cloudy, 400 g/l acid, $/kg
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08: Grapefruit Juice Concentrate 08:
58 °Brix, $/kg
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06: Orange Juice Concentrate
Future Markets $/lb.
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23: Carrot Juice 23:
EUR/l

22: Carrot Juice Concentrate 22:
65 °Brix, EUR/kg

20: Peach Puree 19:
EUR/kg

17: Banana Puree 17:
22-24 °Brix, $/kg

19: Mango Puree 19:
15 °Brix, $/kg

11: Black Currant Juice Concentrate 11:
black, 65 °Brix, EUR/kg

10: Sour Cherry Juice Concentrate 10:
65 °Brix, EUR/kg

16: Apricot Puree 16:
EUR/kg
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14: Grape Juice Concentrate 14:
white, 65 °Brix, EUR/kg
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15: Grape Juice Concentrate 15:
red, 65 °Brix, EUR/kg
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 03: Carrot Juice 03:
organic, EUR/l

01: Orange Juice Concentrate 01:
organic, 65 °Brix, $/kg

org
anic

org
anic

 02: Apple Juice Concentrate  02:
organic, high acidity, 70 °Brix, EUR/kg

org
anic

 04: Red Beet 04:
organic, EUR/l

org
anic
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 Print and digital edition available! Have a look at 

www.fruit-processing.com

 From tree to table – the juice journey

T hanks to its rich taste and wholesome 

benefits, orange juice is the world’s favour-

ite juice beverage. The Orange Book is your 

c omprehensive guide to orange juice pro-

duction – from tree to table.

Freshly updated with the latest market data 

and new illustrations, the Orange Book pre-

s ents new findings on vitamin C retention 

and optimized pasteurization temperatures, along with develop-

ments in high-pressure processing and cleaning-in-place. It doc-

uments significant changes in the juice market and includes up-

t o-date research on orange juice consumption patterns in key 

regions.

T he book also covers new regulatory standards and examines 

how online retail trends and grocery outlet diversification impact 

distribution and packaging requirements.

Meeting market challenges

A s consumers demand ever-higher standards, juice producers 

need to understand market needs to compete effectively. This is 

a challenge because orange juice is a complex beverage that is 

sensitive to handling and treatment.

A  leading global supplier of juice processing equipment and 

packaging systems, Tetra Pak has extensive expertise in orange 

j uice production. The Orange Book is the way to share this 

k nowledge with customers and beverage professionals and 

students worldwide.

The book guides you through the complete orange juice journey. 

Starting in the citrus grove, it explains the various types of or-

ange fruit before describing the different processing and packag-

ing phases and how the end product is distributed to consumers.

From juices to nectars

From bulk concentrate and onwards, much of the book’s content 

a lso applies to orange nectars and other types of fruit juices. 

However, the production requirements for pure orange juice are 

usually more stringent  so as to satisfy consumer expectations in 

this segment.

For book orders please go to: 

http://www.tetrapak.com/about/book-store.  

Tetra Pak: New updated edition of the Orange Book out now
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Market Data – confructa medien GmbH

WORLD OF FRUIT PROCESSING
Orange Production United States, 1997 – 2017 

0
0

9
/

2
0

17
/

fp

(Source: United States Department of Agriculture, 07-2017)

Global orange juice production for 2016/17 is forecast to surge to 2.0 million metric tons (65 degrees brix) as Brazil 

rebounds from its lowest production in nearly 3 decades. While consumption continues its multiyear downward trend, 

stocks are expected up 14 percent as Brazilian stocks quadruple.

U.S. production is forecast down a hopping 20 percent as a result of fewer oranges from Florida for processing due to 

citrus greening. Imports are forecast up slightly while exports and consumption are lower on reduced supplies.

Brazil’s production is forecast to jump by more than 50 percent because of sharply highly supplies of oranges available 

for processing. Exports are up over 27 percent on greater supplies.

Mexico’s production and exports are forecast up slightly.

Production in the European Union is forecast up slightly. Importantly, consumption is stable despite competition with 

drinks made from other juices.

Global Orange Production, 2009/10 – 2016/17 

Brazil Orange Production, 2012/13 – 2016/17 
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Visit the website for more information 
www.arena-international.com/bevpack

Our 2017 programme includes: 
Exceptional speaker line up that contains decision makers only
Leading beverage companies on the agenda! EFES, San Miguel, AG Barr and Heineken
just to name a few
Addressing ongoing sustainability challenges whilst understanding consumer trends to
build exciting packaging innovations
European Commission providing a sustainability update for the Circular Economy
Consumer focused agenda, with topics looking at trends, and the best use of packaging
design as well as the challenges of changing packaging type

The one and only packaging event focused 

on both non-alcoholic & alcoholic beverages 

in Europe returns for its 6th annual edition!

Meet with peers to share ideas and inspire disruptive packaging, and secure business relationships 
by networking with the entirety of the value chain.

Discover fresh solutions to reconnect with your customer, listen to presentations from top decision 
makers, and partake in the analysis of in-depth case studies and interactive sessions.

Our 2017 event will take a holistic approach to beverage packaging and focus on every aspect 
within the packaging value chain. This content driven event will spotlight on three key trends the 
industry facing; the use of consumer trends, sustainability challenges and material innovation.

Through packaging design, you can enhance your company’s sustainability in accordance with the 

EU’s circular economy, and simultaneously connect with your consumer.

e
INTERNATIONAL EVENTS GROUP

24th - 25th October 2017 – Brussels, Belgium BOOK 
NOW 
using reference 
code MK-VKAD
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