
EP 0 415 941 B1 Description The present invention relates to a nutrient
composition for administration to patients, inter alia for feeding by tube,
and for use as a health drink, or as a nutrient for horses, as well as to a
method for the 5  preparation of such a nutrient composition. One medical
problem in major operations of the abdomen is the general collapse of the
organs due to infections from the large intestine. One way of reducing the
risks of infections is to feed the patient by tube, thereby to keep the
intestine working. This method imposes special demands on the
tube-administered nutrient. Not only must the nutrient be nutrimentally
complete; it must also be so thin-bodied that it can be 10  administered
via a thin plastics catheter, without necessitating a daily supply of more
than 2-3 liters of liquid. Furthermore, it is a great advantage if the
nutrient can affect the composition of the patient's intestinal flora which
frequently is disturbed in newly operated patients, and this may sometimes
result in symptoms of poisoning. This applies especially to patients who
have been or are being treated with antibiotics. 15     A further field of
application where there is a need for specific nutrients is horse-racing.
Horses, under stress, for example in connection with a race, frequently
contract diarrhoea, which may affect their performance. Present-day
nutrient compositions used for feeding by tube substantially consist of
fractionated food components recombined according to the recommendations of
dieticians. The known nutrient compositions 20  suffer from a number of
shortcomings. If they have a suitable low viscosity for administration
through narrow tubes, their concentration of the requisite nutrients will
instead be too low, and therefore very large amounts must be given.
Furthermore, the known nutrient compositions have a disagreeable taste and
do not affect the patient's intestinal flora. Indicia showing that certain
intestine-specific lactobacilli have a special ability to counteract the 25
establishment of undesired microorganisms in the intestine, have been
reported by, for example, Wallstrom et al, 1987, J. Appl. Bacteriol.
62:513-520; Sherwood et al, 1987, Lancet, Dec. 26, 1519. It is an object of
the present invention to provide a nutrient composition for administration
to patients, inter alia in feeding by tube, or for use as a health drink,
said composition having a viscosity which is suitable for administration by
tube, which is tasty, and which, furthermore, contains lactobacilli
suitable for so  the intestine. The nutrient composition according to the
invention, especially when it contains fermented oats, is also highly
suitable for administration to horses before a race for the prevention of
diarrhoea. A further object of the invention is to provide a method of
preparing a nutrient composition for administration to patients, inter alia
for feeding by tube, or for use as a health drink. 35     The nutrient
composition according to the invention comprises a fermented cereal-based
product, enzymes and, optionally, further nutrient components, in
combination with lactobacilli. The method according to the invention is
characterised in that cereal flour is mixed with water and [err] amylase,
and that the mixture is brought to the boil under agitation, allowed to
cool and mixed with [err] glucanase which is allowed to act until the
viscosity of the mixture has decreased to below 0.020 Pas, 40  whereupon
the mixture is fermented. A patient who is fed by tube can be supplied with
the suitable lactobacilli in basically three different ways, viz. (i) the
desired lactobacillus can be utilised for fermenting the product; (ii) a
lactobacillus culture can be added separately to the fermented product; and
(iii) the lactobacillus culture and the rest of the nutrient composition
can be administered separately. 45     The lactobacillus desired in the
final product is preferably used already for fermenting the product,
whereby there is conveniently obtained a fermented product containing the
desired culture, without necessitating the addition of further bacteria
cultures. The lactobacilli supplied not only have a favourable effect on
the patient's intestinal flora; they also contribute to reducing the
viscocity of the nutrient composition during the fermentation process.
Proteins 50  are degraded to short dextrins and amino acids. [err]-Glucanes
are degraded by the enzyme [err]-glucanase. The result is a readily
digested product which is rich in flavour and has adequate shelf life. In
the preferred embodiment, the fermenting ability of the lactobacilli is
utilised, and at the same time the patient's need of viable lactobacilli is
satisfied. 



The lactobacillus cultures selected are special cultures which in vitro
have certain characteristics 55  significant to the contemplated use.
Suitable cultures are obtained by extracting and isolating lactobacilli
that have established themselves in the intestine of healthy persons. The
following characteristics are taken into account in selecting a suitable
production strain: - the ability to ferment oat-flour 3    EP 0 415 941 B1
- the specific growth rate - the ability to rapidly reduce pH during the
fermentation process - suitable final pH upon fermentation - the acid
fermentation pattern from glucose 5     - survival upon freeze-drying -
resistance to bile - resistance to antibiotics - plasmide contents - the
ability to spontaneously adhere to the intestine 10    - reuterine
production in the presence of glycerol - cholesterol interaction - the
ability to produce desirable flavouring agents - the ability to degrade
[err]-glucanes All of these characteristics need not occur in one and the
same culture, but it is recommended to 15  choose a culture that has as
many as possible of these characteristics. A preferred culture is an
isolate of intestine-specific Lactobacillus reuteri and a preparation of
lipase enzymes stimulating the production of antimicrobial substances
(reuterine) by said lactobacillus. Other useful organisms are, for example,
Lactobacillus fermentum, L. acidofilus, L. alimentarius, L. brevis sp.
lindneri, L. plantarum, L. leuconostoc and L. dextranicum. 20     The basis
of the nutrient composition is cereal flour. It has surprisingly been found
that especially a 20  suspension of oat-flour in water is an ideal basis
for lactic acid fermentation. Of all cereals, oat has the best amino acid
balance, and the lipid fraction contains the maximum amount of polar
lipids. It has been shown, by works in progress, that this lipid type has a
favourable effect on the gastric mucosa. In countries in which there is a
shortage of oats, also other cereals, such as corn, may however be 26
used. In order to obtain a nutrient composition which is as complete as
possible, the composition can be mixed with soya flour before fermentation
to supplement the protein and fat contents. Furthermore, minerals and
vitamin contents may be supplemented before or after fermentation. In the
method, the cereal flour is suspended in water, and a-amylase is added,
either in the form of malt 30  flour, pure [err]-amylase, or in the form of
[err]-amylase-containing microorganisms. The suspension is brought to the
boil under agitation to the suitable temperature which, if it is an oat
suspension, is maximally [err] Then, the suspension is allowed to cool
about [err] whereupon [err] is added which is allowed to act for 1-2 hours
at about [err] whereupon the viscosity has decreased to about 0.020 Pas.
The cereal flour can also be treated with various proteases in order to
degrade the proteins therein. 35     It is recommended that the product be
then enriched with soya flour. Finally, the mixture is mixed with a
suitable bacteria culture, preferably the lactobacillus culture that is to
be present in the final composition, and fermented at a temperature that
should lie between 30 and [err] The composition according to the invention
may be used either as it is, in the form of an aqueous solution, or the
aqueous solution can be concentrated and diluted immediately before use.
Such a solution has an estimated shelf life of about 8 days at cooling
temperature. Alternatively, the nutrient solution can be freeze-dried and
then dissolved in water before use. An additionally improved shelf life is
obtained if the cereal flour, preferably the oat-flour is defatted before
use by extraction in a solvent, such as ethanol or supercritical carbon
dioxide, whereupon the resulting oil, after 



emulsifying and spray-drying is recycled to the product after
freeze-drying. 45     The method described above thus gives a fermented
nutrient composition which is optimal for enteral nutrition and which
contains physiologically active cells of a specially selected lactobacillus
culture in high concentration. Furthermore, the product gives a rapid
colonisation in the small intestine. The preferred freeze-drying imparts to
the nutrient composition a much increased resistance to fat oxidation,
whereby a satisfactory shelf life is obtained. 50     In two instances, the
solution was administered to patients under intensive care for nutritional
disorders and sepsis due to colonisation of aerobic intestinal bacteria.
When the treatment began, both patients were apathetic because no previous
treatment had proved successful. After administration of the nutrient
solution according to the invention, containing lactobacilli, by tube to
the intestine, both patients made a dramatic recovery. 55     The nutrient
preparation according to the invention can be used also as a supplementary
nourishment in general, for example in the form of a health drink. The
invention will now be described in more detail with reference to the
following nonrestrictive Example. 4    EP 0 415 941 B1 EXAMPLE. 34 g
oat-flour (Mp oat-flour, product name) are suspended in 100 g water
together with 3.4 g malt flour alternatively 1 g pure a-amylase. The
oat-flour suspension is brought to the boil under agitation to [err] 5
whereupon it is allowed to cool to about [err] Then, 1% [err]-glucanase
(calculated on the amount of oat-flour) is added and allowed to act for 1-2
hours at [err] whereby the viscosity is decreased to about 0.020 Pas. After
that, the suspension is enriched with soya flour. Finally, a lactobacillus
culture is added, selected with due regard to the characteristics mentioned
in the general part of the specification, whereupon the suspension is
fermented at, for example, [err] for 20 hours. 10     To further enrich the
product, further fat, sodium, vitamin A, vitamin D, riboflavin, vitamin Bs,
folic acid and ascorbic acid and, optionally, also potassium and calcium
are added. The product prepared in this manner has the energy and nutrient
contents stated in Table 1. TABLE 1 15 Recommended      Oat suspension/100
ml            ENRICHMENT / 100 ml contents/100 ml Alt. 1 Skim milk powder
3.7 g Alt. 2 Soya flour 2.8 g 20   Energy KJ 424             424*
475                    513* Protein g 4.7               3.4
4.7*                   4.7* Fat g 3.5                   1.8
1.8                    1.82 Carbohydr. g 11.8          16.6*
18.5 *                 17.6* 25   Ca mg >51                  13.5
58.9 *                 20.8 Fe mg >0.94                 1.32
2.46*                  1.62* Pmg70                      98*
133*                   116* Mg mg >28 g                35 *
40*                    44* Na mg 80                    1.25
21                      1.28 30   K mg 148                   84
150 *                  134 ret. eqv.mg > 0.05
0.011                  0.0001 vit. D[err] > 0.28
traces Thiamine mg > 0.070         0.15 *                  0.19 *
0.18 * Ribofl. mg > 0.094          0.037                   0.11 *
0.04 vit. B6 mg > 0.11           0.04                    0.053
0.059 Folic acid[err] 40            0.006                   0.006
0.06 Ascorb. mg > 3.3                                    0.3 



*Satisfies demands for recommended amount of nutrition 40 Claims 1. A
method for preparing a nutrient composition which is optimal for enteral
nutrition, characterized in that 45       - an oat-flour is mixed with
water, [err]-amylase and, optionally, a protease; - the mixture is brought
to maximally [err] under agitation; - is allowed to cool; - is mixed with
[err]-glucanase which is allowed to act until the viscosity of the mixture
has decreased to below 0.020 Pas; and - is mixed with lactobacilli having
the ability to spontaneously adhere to the intestine and fermented. 2. A
method as claimed in claim 1, characterized in that lactobacilli are
admixed to the composition after fermentation. 55 3. A method as claimed in
claim 1 or 2, characterized in that the lactobacilli have been isolated
from the intestine of healthy persons. 5    EXAMPLE 34 g oat-flour (Mp
oat-flour, product name) are suspended in 100 g water together with 3.4 g
malt flour alternatively 1 g pure a-amylase. The oat-flour suspension is
brought to the boil under agitation to [err] 5  whereupon it is allowed to
cool to about [err] Then, 1 % [err] (calculated on the amount of oat-flour)
is added and allowed to act for 1-2 hours at [err] whereby the viscosity is
decreased to about 0.020 Pas. After that, the suspension is enriched with
soya flour. Finally, a lactobacillus culture is added, selected with due
regard to the characteristics mentioned in the general part of the
specification, whereupon the suspension is fermented at, for example, [err]
for 20 hours. 10     To further enrich the product, further fat, sodium,
vitamin A, vitamin D, riboflavin, vitamin [err] folic acid and ascorbic
acid and, optionally, also potassium and calcium are added. The product
prepared in this manner has the energy and nutrient contents stated in
Table 1. TABLE 1 15 Recommended      Oat suspension/100 ml
ENRICHMENT / 100 ml contents/100 ml Alt. 1 Skim milk powder 3.7 g  Alt. 2
Soya flour 2.8 g 20   Energy KJ 424            424*                    475*
513* Protein g 4.7               3.4                     4.7*
4.7* Fat g 3.5                   1.8                     1.8
1.82 Carbohydr. g 11.8          16.6                    18.5
17.6 * 25   Ca mg >51                  13.5                    58.9 *
20.8 Fe mg >0.94                 1.32*                   2.46*
1.62* Pmg70                      98*                    133*
116* Mgmg>28g                   35*                     40*
44* Na mg 80                    1.25                   21
1.28 K mg 148                   84                     150*
134 ret. eqv.mg > 0.05                                  0.011
0.0001 vit. D[err] > 0.28                                  traces Thiamine
mg > 0.070         0.15 *                  0.19 *                 0.18 *
Ribofl. mg > 0.094          0.037                  . 0.11 *
0.04 vit. [err] mg > 0.11           0.04                    0.053
0.059 Folic acid[err] 40           0.006                   0.006
0.06 



Ascorb. mg > 3.3                                    0.3 * Satisfies demands
for recommended amount of nutrition 40 Claims 1. A method for preparing a
nutrient composition which is optimal for enteral nutrition, characterized
in that 45      - an oat-flour is mixed with water, [err]-amylase and,
optionally, a protease; - the mixture is brought to maximally [err] under
agitation; - is allowed to cool; - is mixed with [err] which is allowed to
act until the viscosity of the mixture has decreased to below 0.020 Pas;
and 50       - is mixed with lactobacilli having the ability to
spontaneously adhere to the intestine and fermented. 2. A method as claimed
in claim 1, characterized in that lactobacilli are admixed to the
composition after fermentation. 3. A method as claimed in claim 1 or 2,
characterized in that the lactobacilli have been isolated from the
intestine of healthy persons. 5    EP 0 415 941 B1 4. A method as claimed
in any of claims 1-3, characterized in that soya flour is admixed to the
composition before fermentation. 5. A method as claimed in any of claims
1-4, characterized in that the composition is enriched with 5
supplementory mineral substances and vitamins before or after fermentation.
6. A method as claimed in any of claims 1-5, characterized in that the
lactobacilli have been selected taking into account the following
characteristics: - the ability to ferment oat-flour 10       - the specific
growth rate - the ability to rapidly reduce pH during the fermentation
process - suitable final pH upon fermentation - the acid fermentation
pattern from glucose - survival upon freeze-drying 16       - resistance to
bile - resistance to antibiotics - plasmid contents - reuterin production
in the presence of glycerol - cholesterol interaction 20        - the
ability to produce desirable flavouring agents - the ability to degrade
[err]-glucanes. 7. A method as claimed in any of claims 1-6, characterized
in that the composition is freeze-dried after fermentation and then again
dissolved in water before use. 25 8.  A method as claimed in claim 7,
characterized in that the oat-flour is defatted before it is mixed with
water and a-amylase, and in that the removed fat after emulsifying and
spray-drying is recycled to the freeze-dried composition. 30  9. Nutrient
composition, characterized in being prepared by a method according to any
of claims 1-8. 10. Nutrient composition as claimed in claim 9 having an
energy content of at least 424 kJ/100 ml. Patentanspruche 36 1. Verfahren
zum Herstellen einer Nghrstoffzusammensetzung, welche flr die enterale
Ernihrung optimal ist, dadurch gekennzelchnet, daB 



ein Hafermehl mit Wasser, a-Amylase und wahlweise einer Protease vermischt
wird, die Mischung unter Rahren auf maximal 950 C gebracht wird, K-I40
abk~hlen gelassen wird, mit p-Glucanase vermischt wird, die wirken gelassen
wird, bis die ViskositAt der Mischung unter 0,020 Pas gesunken ist; und mit
Lactobacilli, welche die Fihigkeit zur spontanen Adhision an den Darm
haben, vermischt und fermentiert wird. 45 2. Verfahren nach Anspruch 1,
dadurch gekennzelchnet, daB Lactobacilli zu der zusammensetzung nach der
Fermentation dazugemischt werden. 3. Verfahren nach Anspruch 1 oder 2,
dadurch gekennzelohnet, daB die Lactobacilli aus dem Darm so     gesunder
Personen isoliert worden sind. 4. Verfahren nach einem der Anspr~che 1 bis
3, dadurch gekennzelchnet, daB Sojamehl zu der Zusammensetzung vor der
Fermentation zugegeben wird. 5s  5. Verfahren nach einem der Ansprfchs 1
bis 4, dadurch gekennzelchnet, daB die Zusammensetzung mit zusatzlichen
Mineralstoffen und vitaminen vor oder nach der Fermentation angereichert
wird.    6. Verfahren nach einem der AnsprUche 1 bis 5, dadurch
gekennzelchnet, daB die Lactobacilli unter BerOcksichtigung der folgenden
Elgenschaften ausgewahlt worden sind: - die Fahigkeit Hafermehl zu
fermentieren - die spezifische Wachstumsrate 6        - die Fahigkeit den
pH-Wert wahrend des Fermentationsprozesses schnell zu reduzieren -
geeigneter End-pH-Wert nach der Fermentation - der saure Fermentationsweg,
ausgehend von Glucose - Oberleben der Gefriertrocknung - Resistenz gogen
Galle 10       - Resistenz gogen Antibiotika - Plasmidgehalte - Produktion
von Reuterin in Gegenwart von Glycerin - Cholesterinwechselwirkung - die
Flhigkeit erwUnschte Geschmacksstoffe zu produzieren is       - die
Fahigkeit ,B-Glucane abzubauen. 7. Verfahren nach einem der AnsprUche 1 bis
6, dadurch gekennzelchnet, daB die Zusammensetzung nach der Fermentation
gefriergetrocknet wird und dann in Wasser vor der Verwendung wieder gelost
wird. 20 &  Verfahren nach Anspruch 7, dadurch gekennzelchnet, daB das
Hafermehl vor dem Mischen mit Wasser und a-Amylase entfettet wird, und daB
das entfemte Fett nach dem Emulgieren und SprOh- trocknen zu der
gefriergetrockneten Zusammensetzung wieder dazugogeben wird. 25  9.
Nahrstoffzusammensetzung, dadurch gekennzolchnet, daB sie durch ein
Verfahren nach einem der AnsprUche 1 bis 8 hergestellt wird. 10.
Nihrstoffzusammensetzung nach Anspruch 9, die einen Energiegehalt von
mindestens 424 kJ/1100 ml besitzt. 30 Revendications 1. Procede de
preparation d'une composition nutritive optimale pour la nutrition
intestinale, caracterise par les etapes consistent a: 35        - melanger
une farine d'avoine avec de l'eau, de I'a-amylase, et eventuellement une
protease; - amener le mdlange & une temperature maximale de 95 C, sous
agitation; - laisser le melange refroidir; - le mdlanger avec la
,-glucanase qu'on laisse agir jusqu'A ce que la viscosite du melange soit 



abaissee une valeur infdrieure & 0,020 Pass ; et 40        - le melanger
avec des lactobucillus ayant la capacit4 d'adhdrer spontanrment &
I'intestin et de fermenter. 2. Procedd  selon la revendication 1,
caracterise en ce que les lactobacillus sont melangds & la composition
apres la fermentation. 45 3. Procddd selon la revendication 1 ou 2,
caracterise en ce que les lactobacillus ont ete isoles a partir de
l'intestin de personnes saines. 4. Proc6de selon l'une quelconque des
revendications 1 & 3, caracterise en ce que 'on m6lange de la 50     farine
de soja a la composition aprbs la fermentation. 6. Proced4 selon lune
quelconque des revendicationas 1 & 4, garactdris4 en ce que l'on enrichit
la composition avec des substances minerales supplementaires at des
vitamines avant ou aprbs la fermentation. 55 6. Procede selon l'une
quelconque des revendications 1 A 5, caracterise en ce que les
lactobacillus ont ete selectionnes en tenant compte des caracteristiques
suivantes: - I'aptitude & fermenter la farine d'avoine; 7    - la vitesse
de croissance specifique; - I'aptitude & r~duire rapidement le pH pendant
l'operation de fermentation; - un pH final approprie au terme de la
fermentation; - le schdma de fermentation acide a partit du glucose; s
.- la survie lors de la Iyophilisation; - la resistance a la sdcrdtion
biliaire; - la resistance aux antibiotiques; - la toneur en plasmide; - la
production de routerine en presence de glycdrol; 10        - I'interaction
avec le cholesterol; - I'aptitude a produire des agents aromatisants
desirables; - I'aptitude a degrader les p-glucanes . 7. Procede selon l'une
quelconque des revendications 1 A 6, caractdris4 en ce quo l'on Iyophilise
la 15     composition apres la fermentation et onsuite, on la redissout
dans l'eau avant l'utilisation. 8. Procedd solon la revendication 7,
caracterise en co quo la farine d'avoine est d6graissee avant d'tre
mdlangde avec I'eau et I'a-amylase, et en ce quo la graisse elimineo est
recyclee, apres dmulsification et sechage par atomisation, dans la
composition Iyophilis6e. 20 9. Composition nutritive, caract6risd par le
fait qu'elle a ete pr~parde par un procedd  selon l'une quelconque des
revendications 1 a 8. 10. Composition nutritive salon la revendication 9,
ayant une toneur energetique d'au moins 424 kW/100 ml. 25 30 35 40 45 50 55
8    


