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PROBIOTIC JUICE DRINK

Technical field of the invention

The present invention relates to a probiotic fruit juice drink, especially a
probiotic orange or apple juice, which has a good taste and has a long shelf-
life. The probiotic fruit juice drink further has beneficial effects on the health of
the consumer.

Background art

Probiotic bacteria are defined as live microorganisms which when
administered in adequate amounts beneficially affect the host. Lactobacilli
and bifidobacteria are the most frequently used bacteria in probiotic products.
These bacteria are generally safe, as are probiotics based on these organis-
ms. Intake of different probiotic bacteria has been shown to have clinical
benefits in various physiologic or pathologic situations. For a bacterium to
fulfill the probiotic definition it has to be able to survive in and colonize the
Intestines, survive the harsh processes at production and storage of the food,
but there also has to be clear evidence that it has positive effects on the
health of the consumer.

It iIs known In the prior art that bacteria of the genus Lactobacillus
metabolize organic acids present in fruits and fruit juices. The metabolization
causes the formation of gas such as carbon dioxide. The organic acid, citric
acid, Is present in high concentrations in citrus fruits and citrus fruit juices
such as orange and lemon juice. The organic acid, malic acid, is present in
high concentrations in apples and apple juice. A product of orange juice or
apple juice or the like with a species of Lactobacillus has not been possible to
manufacture before in view of the large amount of gas produced (carbon
dioxide), causing a very short shelf-life as well as a change of taste. The gas
development causes bombage of the package, which means that the
package is expanded due to the higher pressure inside the package caused
by the carbon dioxide produced therein. Furthermore, the taste of the product
IS deteriorated because of the sparkling and fizzy form the product takes in
view of the metabolization of the organic acids. The metabolization of malic
acid and citric acid results in lactic acid and acetic acid, in addition to carbon
dioxide, see fig. 1-3, causing unpleasant off-tastes in the product. Both apple
and orange juice are very popular juices to drink in the west world, especially
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In the morning. In view of the above problems, a probiotic apple or orange
juice has not been possible to manufacture and distribute before.

ProViva® is a commercially available probiotic fruit- and oat based
product comprising Lactobacillus Plantarum 299v. These products cannot
contain too high amounts of fruits containing the organic acids, citric acid and
malic acid, due to the above mentioned problem, i.e. gas production. Thus,
these products do not include fruit juices such as apple, orange or exotic
multi-fruit juices. Furthermore, Proviva® Is not a pure juice.

Naked Juice Company has a probiotic tropical mango juice (100%) on
the market comprising a species of Bifidobacterium as well as juice from
apple, mango, orange, banana and pineapple. Bifidobacterium are very
sensitive to low pH environments and most of the bacteria cannot handle an
acidic environment below 4 and die. The metabolism of Bifidobacterium
differs from that of Lactobacillus.

In US2008/0200403 a method as well as probiotic food products
are described, which products have been depleted of organic acids in order to
reduce the production of carbon dioxide from the final food product. Depleting
organic acids from a fruit is performed by selecting a fruit-based matrix having
a low natural acidity.

In US 2007/0128328 the use of a bacterial growth inhibitor or
bacterostatic agent comprising acerola against thermo-resistant and acid-
resistant (TAB) bacteria belonging to the genus Alicyclobacillus is disclosed.
Bacteria of the genus Alicyclobacillus are known to be resistant to general
pasteurization and can therefore cause undesirable odours and a decrease In
food quality in a final pasteurized product. Alicyclobacillus acidoterrestris and
Alicyclobacillus acidocaldarius are thermo-acidophilic, non-pathogenic, spore-
forming bacteria that can survive the typical heat processing of fruit juices and
concentrates. Bacterial endospores then germinate, grow and cause spoilage
of acid food products.

Thus, there remains a need within the technical field to provide
probiotic fruit juice drinks that can handle survival of the probiotic bacteria in
the acidic environment of the fruit juice drink, the probiotic bacteria still
provide beneficial effects in the gastrointestinal tract and the fruit juice drink
still has a good taste and long shelf-life, i.e. non-bombage of the package.
There is no such product available on the market today.
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Thus, the object of the present invention is to provide a probiotic
fruit juice drink with good taste and long shelf-life. The juice drink is further
stable and the previous problems with gas production have been solved.
Summary of the invention

5 Thus, one object of the present invention is to provide a probiotic
fruit juice drink consisting of at least one species of probiotic bacteria chosen
from Lactobacillus and at least one gas formation reducer chosen from
acerola, pomegranate, cranberry, aronia, blackcurrant, buckthorn, sloe or
elderberry or any combination thereof and a primary fruit juice and optionally

10 a secondary fruit juice and optionally water. Thus, a probiotic fruit juice drink
with good taste has surprisingly been possible to manufacture in accordance
with the present invention. The previous problems with citric acid and malic
acid in the presence of a strain of Lactobacillus have been solved.

A further object of the present invention is the

15  use of at least one gas formation reducer chosen from acerola, pomegranate,
cranberry, aronia, blackcurrent, buckthorn, sloe, or elderberry or any
combination thereof for producing a probiotic fruit juice drink consisiting of, In
addition to the gas formation reducer, at least one species of probiotic
bacteria chosen from Lactobacillus and a primary fruit juice and optionally a

20 secondary fruit juice and optionally water.

Brief description of the drawings

Fig. 1 depicts the metabolization of citrate (the salt of citric acid) to
carbon dioxide and acetate.

Fig. 2 depicts the metabolization of malic acid to carbon dioxide and

25 lactic acid.

Fig. 3 depicts the shelf life of a probiotic mixture of Lactobacillus
plantarum HEAL9 and Lactobacillus paracasei 8700:2 (10° cfu) in an orange
juice with 10 % (weight) added acerola during storage at 8°C.

Fig. 4 depicts the carbon dioxide produced Iin apple juice Iin the

30 presence of cranberry at different concentrations.

Fig. 5 depicts the carbon dioxide produced Iin apple juice Iin the

presence of pomegranate at different concentrations.
Detailed description of the invention

According to the present invention a probiotic fruit juice drink consisting

35 of at least one species of probiotic bacteria chosen from Lactobacillus and at
least one gas formation reducer chosen from acerola, pomegranate,
cranberry, aronia, blackcurrant, buckthorn, sloe or elderberry or any



CA 02761273 2011-11-07

WO 2010/132017 PCT/SE2010/0505235

10

15

20

29

30

39

4

combination thereof and a primary fruit juice and optionally a secondary fruit
juice and optionally water has been provided. In accordance with experiments
that have been performed below the gas formation reducers have been
shown to reduce the formation of carbon dioxide in juice drinks in the
presence of both a strain of Lactobacillus as well as a fruit juice containing
high amounts of the organic acids, citric acid or malic acid, e.g. orange juice
or apple juice. As have been described above and in fig. 1-3 the strain of

[ actobacillus metabolizes these organic acids to carbon dioxide and acetic
acid and lactic acid, respectively, to a high extent in normal cases. However,
INn accordance with the present invention the production of carbon dioxide has
been reduced in the presence of the particular gas formation reducers, as
mentioned herein.

Thus, by the observations that have been made it has now surprisingly
been found that it is possible to provide a probiotic fruit juice drink, especially
a probiotic orange or apple juice. A long-felt need within the technical field of
probiotics has been fulfilled by the present invention since it has not been
possible before to manufacture a product of the present invention before.

In the present context the phrase “gas formation reducer’ iIs meant to
describe that the amount of gas, preferably carbon dioxide, Is reduced in the
juice product compared to a product without the addition of the gas formation
reducer. Further indications of the fact that the amount of carbon dioxide has
been reduced are that the product is no longer sparkling and fizzy, such as a
carbonated drink, and bombage of the package does not take place during
the shelf-life of the product. By adding the gas formation reducer to a primary
fruit juice In the presence of probiotics according to the invention the juice is
transformed to a state where carbon dioxide is not produced to such a high
extent as before. The formation of diacethyl as an off-flavour can also be
reduced in the present context, especially when the probiotic Lactobacillus
paracasei is used in the juice drink. When Lactobacillus paracasei
metabolises citrate, diacethyl is formed. Diacethyl in a juice drink has an
unpleasant taste. It has been observed in the experiments performed that the
off-flavour caused by diacethyl has been reduced in a juice drink of the
present invention.

Therefore, a probiotic fruit juice with long shelf-life and good taste can be
manufactured.

The gas formation reducers are chosen from acerola, pomegranate,
cranberry, aronia, blackcurrant, buckthorn, sloe or elderberry or any
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combination thereof. These reducers may be added in the form of a fruit
concentrate or a fruit pure or as juice. If a fruit concentrate of the gas reducer,
e.g. acerola, is used water is usually added to the concentrate so that the
concentrate is diluted to a concentration being equal to or resembles the
5 original fruit juice. The scientific name of pomegranate is Punica granatum L.

The scientific name of Acerola is Malpighia emarginata DC, but
Malpighiaceae punicifolia L. and M. glabla L. is also referred to sometimes.
The scientific name of cranberry is Vaccinium macrocarpo.

In an embodiment of the invention the primary fruit juice is a citrus fruit

10  juice, wherein the citrus fruit juice iIs chosen from orange juice, lemon juice,
grapefruit juice, and lime juice, or a pip fruit juice, wherein the pip fruit juice Is
chosen from apple juice and pear juice.

In another embodiment of the invention the at least one species of
probiotic bacteria is chosen from the group comprising Lactobacillus

15  plantarum, Lactobacillus rhamnsosus, and Lactobacillus paracasei. The
species of Lactobacillus may also be chosen from Lactobacillus acidophilus,
Lactobacillus casei, Lactobacillus bulgaricus, Lactobacillus helveticus and
Lactobacillus reuteri.

The at least one species of Lactobacillus plantarum is preferably

20 chosen from the group comprising Lactobacillus plantarum 299, DSM 6595,
Lactobacillus plantarum 299v, DSM 9843, Lactobacillus plantarum HEAL 9,
DSM 15312, Lactobacillus plantarum HEAL 19, DSM 15313, and
[ actobacillus plantarum HEAL 99, DSM 15316.

The Lactobacillus plantarum strains mentioned above have all been

25 deposited at Deutsche Sammlung von Mikroorganismen von Zellkulturen
GmBH. Lactobacillus plantarum 299, deposition number DSM 6595, was
deposited on 16 March 1995. Lactobacillus plantarum HEAL 9, DSM 15312,
[actobacillus plantarum HEAL 19, DSM 15313, and Lactobacillus plantarum
HEAL 99, DSM 15316 were deposited on 28 November 2002.

30 The at least one species of Lactobacillus paracasei is preferably
chosen from the group comprising Lactobacillus paracasei 8700:2, DSM
13434, and Lactobacillus paracasei 02A, DSM13432. Lactobacillus paracasei
8700:2, DSM 13434, and Lactobacillus paracasei 02A, DSM13432 were
deposited on 6 April 2000 at Deutsche Sammlung von Mikroorganismen von

35 Zellkulturen GmBH.

The at least one species of Lactobacillus rhamnosus is preferably
chosen from Lactobacillus rhamnosus 271, DSM 6594. Lactobacillus
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rhamnosus 271, DSM 6594, and Lactobacillus plantarum 299v, deposition
number DSM 9843 were deposited at Deutsche Sammlung von
Mikroorganismen von Zellkulturen GmBH on 25 March 1996.
In an embodiment of the invention the at least one species of probiotic
5  Lactobacillus is present in the fruit juice drink in an amount of about 1x10° to
about 1x10" CFU per serving (250 ml), preferably from about 1x10° to about
1x10"° CFU per serving, and more preferably from about 1x10” to about 1x10°
CFU per serving. CFU stands for colony forming units of viable bacterial
numbers per serving.

10 In another embodiment of the invention the secondary fruit juice Is
chosen from juice of pineapple, mango, banana, white grape, peach, apricot,
passion fruit, watermelon, raspberry, strawberry, blueberry, blackberry, kiwi,
or guava or any mixture thereof. The secondary fruit juice has the function of
effecting taste of the fruit drink in a case where for instance the taste of the

15 gas formation reducer is too distinct.

In a yet further embodiment the fruit juice drink additionally contains
water to provide a more diluted and cost effective product.

The proportion of the primary fruit juice may present in the range of
about 50-100 % (w/w), preferably about 75-100% (w/w), and more preferably

20 about 90-100% (w/w), the gas formation reducer may present in the range of
about 0,5-40 % (w/w), preferably about 0,5 - 30 % (w/w), and more
preferably about 0,5-20 % (w/w), water may present in the range of about O-
49 % (w/w), preferably about 0-30% (w/w), and more preferably 0-20% (w/w),
and the secondary fruit juice is present in the range of 0-10% (w/w),

25 preferably 0-5% (w/w).

In another embodiment of the invention vitamin C is additionally added
to the juice drink. This is done In instances where for instance a proportion of
the vitamin C in the natural juices present is lost during production.

In an embodiment of the invention a probiotic fruit juice drink is

30 provided, wherein the fruit juice Is apple juice and the gas formation reducer
IS pomegranate juice and the strain of Lactobacillus is Lactobacillus
plantarum, Lactobacillus rhamnsosus, or Lactobacillus paracasei. Thus, a
100% fruit juice of apple and pomegranate is provided with the addition of
probiotic bacteria.

35 In another embodiment of the invention a probiotic fruit juice drink Is
provided, wherein the fruit juice Is orange juice and the gas formation reducer
IS acerola juice and the strain of Lactobacillus i1s Lactobacillus plantarum,
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[ actobacillus rhamnsosus, or Lactobacillus paracasei. Thus, a 100 % fruit
juice of orange and acerola is provided with the addition of probiotic bacteria.

In an embodiment of the invention the fruit juice drink may be a 100%
fruit juice containing, in addition to the 100% fruit juice, only probiotics. A
100% fruit juice is a liquid naturally contained in fruit or fruit tissue. Juice is
prepared by mechanically squeezing or macerating fresh fruits without the
application of heat or solvents. For example, orange juice is the liquid extract
of the fruit of the orange tree. Juice may be prepared in the home from fresh
fruits and vegetables using variety of hand or electric juicers. Many
commercial juices are filtered to remove fiber or pulp, but high pulp fresh
orange juice Is a popular beverage. Juice may be marketed in concentrate
form, sometimes frozen, requiring the user to add water to reconstitute the
liquid back to its "original state". In the manufacture of a fruit juice of the
present invention a fresh juice type as well as concentrate juice type may be
used so that the final juice product in both cases fall within the definition of a
100% fruit juice containing additionally only probiotics. In the present context
this would mean for instance that a 100% fruit juice of orange and acerola is
provided with a probiotic species of Lactobacillus, as described herein, in an
amount, as described herein. Alternatively, a 100% fruit juice of apple and
pomegranate Is provided with a probiotic species of Lactobacillus, as
described herein, in an amount, as described herein.

Most nations define a standard purity for a beverage to be considered
a "fruit juice." This name is commonly reserved for beverages that are 100%
pure fruit juice. In the present context the 100% fruit juice is a 100% pure fruit
juice with the addition of probiotics in the amounts as described herein.

In the case of using a concentrate in the manufacturing process of the
fruit juice drink of the present invention it may in certain instances be
beneficial to add add-back flavors and/or aromas to the product. It is known
that in the manufacturing process of a fruit concentrate volatile flavor
compounds are lost and the juice can taste flat and cooked. Adding such add-
back flavors or aromas to the final product restores the fresh taste of the
juice. Such additions are within the scope of the present invention since the
function of these additions is to restore the original taste of the 100% fruit
juice or fruit juice drink. Examples of such add-back flavors are manufactured
by Mastertaste Inc., US and examples that can be mentioned here are
OR4687 (Orange Juice Flavor Special 4687), OR4692 (Orange Add-back



CA 02761273 2011-11-07

WO 2010/132017 PCT/SE2010/0505235

10

15

20

29

30

39

8

Special 4692), OR4914 (Orange Oill Blend 4914), OR5001 (Orange Aroma),
OR5010 (Orange Aroma Premium 10).

Detailed description of embodiments of the invention
Experimental

Production of probiotic fruit juice
The different components of the fruit juice drinks (gas formation reducer,

primary juice and optionally secondary juice) were mixed to the concentrations
given below and pasteurized (85°C, 15 seconds) and thereafter cooled to 8°C.
However, In a full-scale production the pasteurization would be made at 92°C, 10
seconds.

After cooling the fruit juice mixture the freeze dried bacteria (Probi AB) were
added to give a concentration between 0.1x10°— 10x10” cfu (colony forming units)
[ 250 ml juice. The resulting probiotic fruit juice was well mixed before it was
packaged.

The fruit juices were stored at 4°C or 8°C for stability test and sensory
evaluation for 10 weeks and 6 weeks, respectively.

To determine the fruit juices ability to form carbon-dioxide and off-taste
during storage an accelerated shelf life test (Skanemejerier, Sweden) was used (5
days, 25°C). This is a predictive test for evaluating if certain juice-mixtures may
develop off-taste and gas-formation. If the concentration of CO- is below 25% it is
considered that the product will not cause any gas formation when stored 4°C or
3°C for 10 weeks and 6 weeks respectively.

350 ml plastic bottles were filled with 250 ml each of the probiotic fruit juice. The
bottles were then incubated for 5 days at 25°C. After the 5 days of incubation the
CO2 concentration was measured (Check point |, PBlI Dansensor) in the head-
space. After ceased CO, measurements the bottles were opened and a sensory
evaluation was made on the juices. Additional shelf life trials on fruit juices where
the carbon dioxide was below 25 % were conducted at 4°C or 8°C for 10 weeks
and 6 weeks respectively. The cell count was measured according to the standard
method used at Skanemejerier, Sweden. This includes analyzing the samples by
plate count method (3 days, 37°C) on MRS agar on day 14 (Skanemejerier,
sweden).

The reducing effect of different gas formation reducers added in orange juice

on the probiotic bacteria.
Different gas formation reducers (cranberry, cow berry, acerola)) were

added to a primary juice (orange juice) and probiotic bacteria were added
after heat-treatment (see experimental set-up above). The carbon dioxide
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formation and sensory evaluation were measured Iin an accelerated shelf life
test after 5 days of incubation at 25°C (table 1). Only acerola had the potential
to inhibit formation of gas and off-flavour. The storage stability was followed In
the orange acerola juice during 6 weeks at 8°C (fig 3). The bacteria remained
stable throughout the whole shelf live and no off-flavour was noticed.

Table 1 shows the evaluation of sensory properties and formation of carbon
dioxide (COz2) In juices with or without different added “gas formation
reducers”. The juices were inoculated with a total amount of 5e6 cfu/ml of L.
plantarum HEAL 9 and L. paracaseil 8700:2.

Table 1
Juice components (weight%) sensory evaluation | CO2 (%)
100% orange juice + 45
20% cranberry + 80% orange juice + 40
20% cowberry + 80% orange juice + 38
10% Acerola + 90% orange juice OK 20

+ denotes unpleasant stickiness of the product
OK denotes a pleasant feeling.

Additional experiments were made with different additions of acerola, 5%,
10%, 15%, and 20% (by weight) to the orange juice. Totally 1 x 10 cfu of L.
plantarum HEAL 9 and L. paracaseil 8700:2 was added to the juice and the
carbon dioxide were measured after 5 days at 25 C. Results are shown in
Table 2.

Table 2
Juice pH CO- Sensory
evaluation
95% Orange juice /Acerola 5% 3,9 <25% OK
90% Orange/10%Acerola 3,8 <25% OK
85% Orange/15%Acerola 3,8 <25% OK
80% Orange/20%Acerola 3,8 <25% OK

+ denotes unpleasant stickiness of the product.
Ok denotes pleasant feeling.
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Experiment with addition of different amounts of cranberry juice or

pomegranate to apple juice.
Different amounts of gas formation reducers (cranberry) were added to

samples of primary juice (apple juice). A sensory evaluation and
measurement of carbon dioxide formation in the juice were performed in an
accelerated shelf life test after 5 days of incubation at 25°C, see Table 3. The
metabolism of the probiotic bacteria was slowed down without a reduction of
their viability in a narrow range of 0.75 — 1.5 % addition of the gas formation
reducer (cranberry) (Table 3 and fig 4). Beyond this narrow range the bacteria
were either inhibited by the cranberry or grew excessively causing formation
of off-flavour. The effect of another added gas formation reducer
(pomegranate juice) was also studied. The addition of pomegranate juice
slowed down the metabolism as well as carbon dioxide formation which was
below 25%.

Table 3 shows the carbon dioxide formation and sensory evaluation and
survival after 3 weeks at 8°C In a probiotic apple juice with different amount of
cranberries. The juices were Inoculated with 5e6 cfu/ml of L. plantarum HEAL
O and L. paracaseil 8700:2.

Cranberry (wWt%) | CO2 (%) | Sensory evaluation | CFU after 3 weeks
0 33 +
0.25 32 + 5.8E+06
0.5 31 + 3.9E+00
0.75 19 OK 3.5E+04
1.5 16.5 OK 1.9E+02
20 12.4 bitter

+ denotes unpleasant stickiness of the product.
Ok denotes pleasant feeling.

Table 3 a)-c) show the carbon dioxide formation in a probiotic apple juice with
different amounts of pomegranate. The probiotics used in the three apple
juice/pomegranate experiments are Lactobacillus plantarum HEAL 9,
Lactobacillus paracasel 8700:2 or Lactobacillus rnamnosus 271.
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Table 3a Lactobacillus plantarum HEAL 9, 1x10° CFU/serving.

Fruit juice components CO2 (%) Lp HEAL 9 (CFU/250ml)
(Wt%)

100% apple/ 52 6,5x10°
99% apple/1% 6,0 x10°
pomegranate 37

97% apple/3% 2,5x10°
pomegranate 2

95% apple/5% 1,7 x10°
pomegranate 18

93% apple/7% 3,3 x10°
pomegranate 18

90% apple/10% 5,3 x10°
pomegranate 18

Table 3b Lactobacillus paracasei 8700:2, 1x10° Cfu/serving.

Fruit juice components CO2 (%) L paracasel
(Wt%) (CFU/250ml)
100% apple/ 12 5,00 x10°
99% apple/1% 4,50x10’
pomegranate 9

97% apple/3% 1,00 x10’
pomegranate 9

95% apple/5% 3,795X1 06
pomegranate 14

93% apple/7% 2,50 x10°
pomegranate 14

90% apple/10% <2,50 x10°
pomegranate 14

5 Table 3¢ Lactobacillus rhamnosus 271, 1x10° CFU/serving.

Fruit juice components CO2 (%) L rhamnosus
(Wt%) (CFU/250ml)
100% apple/ 20 4,00 x10°
99% apple/1% <2,50 x10°
pomegranate 3
97% apple/3% 7 <2,50 x10°
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pomegranate

95% apple/5% <2,50 x10°
pomegranate 14

93% apple/7% <2,50 x10°
pomegranate I4

90% apple/10% <2,50 x10°
pomegranate o

10

15

20

29

30

Other probiotic fruit juice drinks that have been prepared are the following.

Orange/Acerola (100% juice)
Orange 95%

Acerola 5%
[ actobacillus paracasei 8700:2/Lactobacillus plantarum HEAL 9 present In
total amount of 1 x 10° CFU/serving

Apple/cranberries (100% juice)
Apple 99.5%

Cranberries 0.5%
Lactobacillus paracasei 8700:2/Lactobacillus plantarum HEAL 9 present In
total amount of 1 x 10° CFU/serving.

Impact of acerola on the metabolism on different probiotic bacteria in orange

juice and apple juice.
Different amounts of a gas formation reducer (acerola; 5, 10, 20 or 30

weight%) was added to a primary juice (orange juice). After mixing the gas
formation reducer and primary juice the resulting juices were heat-treated
according to the experimental set-up above. The fruit juice mixtures were then
iInoculated with probiotic bacteria (the mixture of Lactobacillus plantarum
HEAL 9 and Lactobacillus paracasei 8700:2; Lactobacillus plantarum HEAL 9;
[actobacillus plantarum 299v or Lactobacillus rhamnosus 271).

Other gas formation reducers are expected to act reducing on the
carbon dioxide production. Therefore, the gas formation reducers aronia,
blackcurrant, buckthorn, or elderberry will be tested In juice drinks
experiments with any of the primary juices such as orange juice, lemon juice,
grapefruit juice, lime juice, apple juice or pear juice In the presence of
probiotics.
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In a further experiment orange juice with aronia (5%) or sloe (5%) was
produced and compared to a pure orange juice. Lactobacillus plantarum
HEAL 9 and Lactobacillus paracaseil 8700 was used as probioitics in all the
juices. The amount added of each bacteria was 2x10° CFU/ml.

The CFU was measured weekly and a sensory evaluation was made
after 1 week and 3 weeks, respectively.

CFU/ml, 1 | CFU/mI, 2 | CFU/mI, 3 | Sensory Sensory
W W W evaluation | evaluation
1w 3w
Orange 7.4x10° 3.1x10’ 7.7x10’ OK Gas,
juice diacethyl
formation

Orange + |6.7x10° 3.7x10’ 8.2x10’ OK OK, minor
5% aronia acidic
Orange + |6.6x10° 3.7x10’ 6.5x10" OK OK, minor
5% sloe acidic

The orange juice with 5% aronia or 5% sloe was ok both after 1 week
and after 3 weeks with no gas production in contrary to the pure orange juice
which had a unpleasant diacethyl taste after 3 weeks and had also produced
undesirable gas. The aronia and sloe, respectively, inhibits the metabolism
but not the growth of the probiotics present as can be seen in the table above.
Large scale production of probiotic orange juice

A probiotic orange juice with and without 5% acerola was produced In
a large scale of 5000 litres. Lactobacillus plantarum HEAL 9 and Lactobacillus
paracasei 8700 was used as probioftics.
The stability of the juice was followed during several weeks. After production

the juice was packaged into 1 litre packages and stored at 8 C.

CFU/ml CFU/ml, CFU/ml, CFU/ml, CFU/ml,

start 1 week 2 weeks 3 weeks 4 weeks
Orange 4.9x10° 5.8x10° 2.9x10’ 2.8x10’ 1.5x10’
Orange + | 2.9x10° 2.2x10° 5.3x10° 7.9x10° 4.6x10"
5%

acerola
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Sensory eval. | Sensory eval. | Sensory eval. | Sensory
1 week 2 week 3 week eval.4 week
Orange juice (Gas, (Gas, GGas,
diacethyl diacethyl diacethyl
Orange + 5% | OK OK OK OK

acerola

The large scale production functions as expected, i.e. that the pure probiotic
orange juice produces the undesirable gas and diacethyl, whereas the orange
juice with the 5% acerola remains ok with no problems regarding gas or
diacethyl production.
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CLAIMS

1. A probiotic fruit juice drink consisting of at least one species of probiotic
bacteria chosen from Lactobacillus and at least one gas formation reducer
chosen from acerola, pomegranate, cranberry, aronia, blackcurrant, buckthorn,
sloe, or elderberry or any combination thereof and a primary fruit juice chosen
from citrus fruit juice or pip fruit juice and optionally a secondary fruit juice and

optionally water.

2. A probiotic fruit juice drink according to claim 1, wherein the citrus fruit

juice is chosen from orange juice, lemon juice, grapefruit juice, or lime juice.

3. A probiotic fruit juice drink according to claim 1, wherein the pip fruit juice

is chosen from apple juice or pear juice.

4 A probiotic fruit juice drink according to any one of claims 1-3, wherein
the at least one species of probiotic bacteria is chosen from the group

comprising Lactobacillus plantarum, Lactobacillus rhamnosus, and

Lactobacillus paracasel.

D. A probiotic fruit juice drink according to claim 4, wherein the at least one
species of Lactobacillus plantarum is chosen from the group comprising
Lactobacillus plantarum 299, DSM 6595, Lactobacillus planfarum 299v, DSM
0843, Lactobacillus plantarum HEAL 9, DSM 15312, Lactobacillus plantarum
HEAL 19, DSM 15313, and Lactobacillus plantarum HEAL 99, DSM 15316.

6. A probiotic fruit juice drink according to claim 4, wherein the at least one
species of Lactobacillus paracasei is chosen from the group comprising

Lactobacillus paracasei 8700:2, DSM 13434, and Lactobacillus paracasei 02A
DSM 13432,
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7. A probiotic fruit juice drink according to claim 4, wherein the at least one

species of Lactobacillus rhamnosus is chosen from Lactobacillus rhramnosus
271, DSM 6594.

8. A probiotic fruit juice drink according to any one of claims 1-7, wherein
the at least one species of probiotic Lactobacillus is present in the fruit juice

drink in an amount of about 1 x10° to about 1 x10'2 CFU per serving (250 ml).

0. A probiotic fruit juicé drink according to claim 8, wherein the at least one
species of probiotic Lactobacilius is present in the fruit juice drink in an amount
of about 1 x10° to about 1 x10'° CFU per serving.

10. A probiotic fruit juice drink according to claim 8, wherein the at least one
species of probiotic Lactobacillus is present in the fruit juice drink in an amount
of about 1 x107 to about 1 x10° CFU per serving.

11. A probiotic fruit juice drink according to any one of claims 1-10, wherein
the secondary fruit juice is chosen from juice of pineapple, mango, banana,
white grape, peach, apricot, passion fruit, watermelon, raspberry, strawberry,
blueberry, blackberry, kiwi, or guava or any mixture thereof.

12. A probiotic fruit juice drink according to any one of claims 1-11, wherein
the proportion of the primary fruit juice is present in the range of about
50-100 % (w/w), the gas formation reducer is present in the range of about

0.5-40 % (w/w), water is present in the range of about 0-49 % (w/w), and the

secondary fruit juice is present in the range of 0-10% (w/w).

13. A probiotic juice drink according to any one of claims 1-12, wherein the

juice drink further comprises added vitamin C.
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14. Use of at least one gas formation reducer chosen from acerola,
pomegranate, cranberry, aronia, blackcurrant, buckthorn, sloe, or elderberry or
any combination thereof for producing a probiotic fruit juice drink consisting of,
in addition to the gas formation reducer, at least one species of probiotic
bacteria chosen from Lactobacillus and a primary fruit juice chosen from citrus
fruit juice or pip fruit juice and optionally a secondary fruit juice and optionally

water.

15.  Use according to claim 14, wherein the citrus fruit juice is chosen from

orange juice, lemon juice, grapefruit juice, or lime juice.

16. Use according to claim 15, wherein the pip fruit juice i1s chosen from

apple juice or pear juice.

17. Use according to any one of claims 14-16, wherein the at least one
species of probiotic bacteria is chosen from the group comprising Lactobacillus

plantarum, Lactobacillus rhamnosus, and Lactobacillus paracasei.

18. Use according to claim 17, wherein the at least one species of

Lactobacillus plantarum is chosen from the group comprising Lactobacillus
plantarum 299, DSM 6595, Lactobacillus plantarum 299v, DSM 9843,
Lactobacillus plantarum HEAL 9, DSM 15312, Lactobacillus plantarum HEAL

19, DSM 15313, and Lactobacillus plantarum HEAL 99, DSM 15316.

19. Use according to claim 17, wherein the at least one species of

Lactobacillus paracasei is chosen from the group comprising Lactobacillus
paracasei 8700:2, DSM 13434, and Lactobacillus paracasei 02A, DSM13432.
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20. Use according to claim 17, wherein the at least one species of

[ actobacillus rhamnosus is chosen from Lactobacillus rhamnosus 271, DSM
6594 .

21. Use according to any one of claims 14-20, wherein the at least one
species of probiotic Lactobacillus is present in the fruit juice drink in an amount
of about 1x10° to about 1x10'2 CFU per serving (250 ml).

22. Use according to claim 21, wherein the at least one species of probiotic
Lactobacillus is present in the fruit juice drink in an amount of about 1x10° to

about 1x10'° CFU per serving.

23. Use according to claim 21, wherein the at least one species of probiotic
Lactobacillus is present in the fruit juice drink in an amount of about 1x107 to

about 1x10° CFU per serving.

24.  Use according to any one of claims 14-23, wherein the secondary fruit
juice is chosen from juice of pineapple, mango, banana, white grape, peach,
apricot, passion fruit, watermelon, raspberry, strawberry, blueberry, blackberry,

Kiwi, or guava or any mixture thereof.

25. Use according to any one of claims 14-24, wherein the proportion of the
primary fruit juice is present in the range of about 50-100 % (w/w), the gas
formation reducer is present in the range of about 0.5-40 % (w/w), water is
present in the range of about 0-49 % (w/w), and the secondary fruit juice is
present in the range of 0-10% (w/w).

26. Use according to any one of claims 14-25, wherein the juice drink further

comprises added vitamin C.
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