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British Patent Specification No. 564,270).

Furthermore, processes for jmmobilisation by
covalent binding are also known. Examples therefor
include binding to griess (see P. Monsan, D. Combes
and I. Ai;mzadeh. Biotechnol. Bioceng., 26, 658/1984;

P. Monsan and D. Combes, Biotechnol. Bioeng. 26, 347/
1984) and to a macroporous poly-(aminomethylstyrene)
(Wofatit Y 58) (see J. Mansfeld and A. Schellenberger,
Acta Biotechnol., 6, 89/1986).

The inclusion of invertase in polymeric matrices,
for example gelatine (see A.I. Krauze, Zesh. Nauk Ser.,
188, 39/1981) or calcium alginate (see Y.Y. Linko,

L. Weckstrom and P. Linko, Food Process Eng. Ind.,
1979, 81) is another process for the production of the
immobilised enzyme.

Depending upon the method of immobilisation and
the carrier material used, in the case of a number of
the known invertase-carrier complexes for the hydrolysis
of saccharose, a number of disadvantages arise so that
the use of immobilised invertase on a technical scale
is only making slow progress.

Such disadvantages can arise with regard to price,
mechanical stability as well as operational stability

of the invertase-carrier complex, the latter being

dependent to a large extent upon Uhi=paritF end COMEP-

AR AR S HIRAER TS, 2 ; re.
e — T .
The magnitude of the influence of the pH value on the
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operational stability is also depeadent upon the
substrate concentration.

The catalytic effectiveness of enzymes is also
dependent upon the pH value; For invertase, there i;
a pH optimum of the order of from 4.0 to 5.5 (see
W, Hartmeier, Gordian Int. 2. f. lLebensmittel and
Lebensmitteltechnologie, 78, 320/1976), displacements
of the pH optimm arising in.the case of the immobilis-
ation depending upon the method of immobilisation used
and upon the carrier material.

Therafore, for the adjustment of the pH optimum,
in the known processes for the enzymatic hydrolysis of
saccharose, stirrer vessels are provided which are,
however, disadvantageous for the continuity as well as.
for the economy of the process with regard to the
expenditure of labour and the size of the investment.

Similar disadvantages arise in the case of the
pH value adjustment of sugar solutions with iom’
exchangers which are used in the sugar industry for
decalcification and desalination.

The known processes are also sald to operate at
the pH optimum of the particular immobilised invertase
although under the known technical conditions this pE
value can only be adjusted and kept constant with
difficulty.

It is an object of the presenc‘invencion to pro-

vide a process for the continuous carrying out of the
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hydrolysis of saccharose, which process involves only
low expenses for apparatus and labour and avoids the
use of foreign materials, using immobilised invertase
for the production of glucose/fructose/saccharose
mixtures of high concentration and purity.

The task forming the basis of the present
invention is to provide a generally «ONCINNGSF SSsnammy.
which is simple from the point of view of the apparatus
used, for the hydrolysis of saccharose with immobilised
invertase with which liquid invert sugar or invert
sugar syrup can be produced with high concentration
and purity.

Thus, according to the present invention, there
is provided a process for the hydrolysis of saccharose b//
by means of immobilised invertase in wiginkasreuqoeunee
Sdibhon Sises SLOWN PGSR F  SEDST SIS NN . 4OHmn
whigh dsraEilindiwE N iemungly Stvtoilenubacis €% ion
chabaniaR-and. k8. AUDARGRARGIR Spinalysed, vherein a
50 to 70% saccharose solution flows through the decolor-
isation column with a specific loading of 0.5 to
2.0 h'l. a pH value of from 4.0 to 7.0 thereby being
adjusted, and subsequently hydrolysed.

According to the present invention, there is
preferably used a 60 to 70% saccharose solutionm.

The saccharose solution flows, with a specific
loading of 0.5 to 2.0 w7, through 4 decolorisation

column which is filled with commercially available,
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strongly basic decolorising ion exchanger, for example
Wofatit EA 60, in order to make the substrate avail-
able to the hydrolysis in such a purity that an
influencing of the 1ife of the immobilised. invertase
by non-sugar materials is avoided. The direction of
movement can hereby be upward or downward.

From the point of view of an economic utilis-
ation of the cepacity of the resin, in the case of the
decolorisation of clear or thick juices, there is
selected, in known manner, high specific loadings
which, depending upon the colour, are from 2 to 6 h'l.
Normally, only an insignificant decrease of the pH
value thereby occurs, which is brought about by
exchanger adsorption in which the anions of the salts
of acid compounds present in low conceatration are
exchanged for chloride ions and is of the order of
magnitude of 0.3 pH units (see I. Stamberg and
V. Valter, Entfaerbungeharze, pub. Akademie-Ver}lg.
Berlin, 1970).

It is surprising that, in the case of the
decolorisation of commercially available saccharose
solutions with a specific loading of the decoloration

resin of 0.5 to 2.0 h™l

» @ pH decrease of 0.5 to 2.0
pH units takes place which {s sufficient to be able to
carry out the hydrolysis in a pH range of from 4.0 to
7.0, corresponding to the optimum of the immobilised

invertase, including its upper flank.
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Apart from the already uwentiomed exchanger
adsorption, other effects, for example the thermal
decomposition of non-sugar materials, also play a
part, the result of which is the unexpectedly high
decrease of the pH value.

Contrary to the statements of the known
technical solutions to the problem, it is doubtful
that the hydrolysis of saccharose under technical
conditions can only be carried out at the pH optimum
of the irmobilised invertase with satisfactory con-
version rate. Indeed, it is to be assumed or has been
found that the hydrolysis takes place in a range which
corresponds to the optimum, including its upper flank,
of the invertase in question, without substantial
decreases of the conversion occurring. It is thereby
to be assumed that the operational stability of the
immobilised invertase used is comparable over the said
pH range with that at the pH optimum.

In order to bring about the greatest possible
approximation to the pH optimum of the immobilised
invertase, in the process according to the prasent
invention it is preferred to work with a specific
loading of the decolorisation of from 0.5 to 1.0 h-l.

Subsequent thereto, the decolorised and pH value-
adjusted saccharose solution flows, in known manner,
through an iaversion column which is‘'filled with

immobilised invertase, for example with an invertase-
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Wofatit Y 58 complex, a glucose/fructose/saccharose
mixture thereby being formed, the invert sugar pro-
portion of which is dependeat upon the specific load-
ing of the inversion column and upon the concentration
and the temperature of the saccharose solution and can
be adjusted according to the requizrements of the user.

The direction of movement can hereby be upwards
or downwards. It is of value for the siwplicity of
the process according to the present invention that ao
additional containers or chemicals are needed for the
pH value adjustment and that a generally continmuous
operation from the introduction of the saccharose
solution up to the production of the end product is
ensured. '

The following Examples are given for the purpose
of 1llustrating thé present invention.

As immobilised enzyme, ;heré is used an
invertase-Y 58 complex, the operational stabilt;y of
which in 62% saccharose solution at 70°C., expressed
by the half-life time of 131 days and its pﬁ optimum,
amounts to 4.5 (see J. Manafeld and A. Schellenberger,
Acta Biotechnol., 6, 97/1986). Independeatly of the
method of immobilisation and of the carrier wmaterial,
invertase-carrier complexes can be used, the catalytic
effectiveness and operational stability of which are
comparable over the pH range of from 4.0 to 7.0 with

that of the pH value optimum in question.
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[57] ABSTRACT

A method of providing a stabilized sugar cane juice product
for use in soft drinks, that includes providing cleaned sugar
cane sticks and extracting cane juice from the sticks.
Thereafter, the extracted cane juice is acidified immediately
upon exlraction by feeding it into a solution comprising
ascorbic acid for preventing discoloration of the cane juice
and also by feeding it simultancously into an acidic solution
of one of citric acid, malic acid, tartaric acid, phosphoric
acid and a mixture thereof, for lowering the pH of the cane
juice below a pH of 5. Furthermore, one of a sodium citrate
solution, a potassium citrate solution, a sodium phosphate
di-basic solution or a mixture thereof, is added to the cane
juice for stabilizing it. The cane juice is then coagulated and
flocculated to remove unwanted foulants and aromas.

15 Claims, 2 Drawing Sheets
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METHOD OF PRODUCING A STABILIZED
SUGAR CANE JUICE PRODUCT

BACKGROUND OF THE INVENTION

The present snvention relates 1o 2 method of producig
stabilised sugar caoe juice product

It 15 well known tn many countries to drink the jurce of
freshly crushed sugar cane. However, it has oot beco paos-
sible t0 commercalize the provision of supar cane juice
because of very rapd discolourauon of the juice [rom a pale
yellow colour to brown. This & caused by the reaction of
amugo acids and sugar wilhin the juice, commonly known as
the “Maillard” ceac Ttus :uon pro-

9

aodules {irmuny part of a continuens ultra-filication process
n which 4 first ultra-filtration mndule tijters out panicles in
the cane e having 4 particle sive Lager than 45000x10°°
m, and 1 which a sevond alira-titratios module flters out

s partcles havay a partecle size larger than 5000x107° @

in

e Giliered cam: juice may be stored and the Bax and pll
of tr cam juwe adjused, 1 required, the Bria being
adjusted to belween 10 and 14° Brix and the pll being
adjusted 10 between 1.4 and 49, with the pll adjustment
being ellecied by adding onc of citric aaid solulion, malic
acid sololon, tartarie acid solution, phosphoric acid
solwion, and a euxiure thereof The method may include a
sugar inversion provess during the storage thereof, whereby

duces the brawn pig lanodi which discol the
cane juice from its original pale yellow colous.

0 is an object of fhis inveaton to overcome the above
problem associaled with sugar cane juice and Lhereby enable
the provision of s cloudy ar clcar siabilised sugar canc juice
product in commercially viable volumes and lorms

SUMMARY OF THE INVENTION

According to the mvention there is provided a method of
producing a stabliscd cane juce product, which includes the
sieps of

providiog cleancd sugar cape sticks;

exiracting sugar cane juice (rom said sugar cane sticks;

adding to the cxiracted sugar canc juu:c. a snl.ulmn

comprisiog bic acid for p; g the d; -
ration of the canc juice, and onc of citric acid, oalic
acid, tartoric acid, phosphoric acid, and a mixture
thereof, for towering the pH of the cane juice below
that of nalunl ualreated cln:]ulc and one of a sodium
citrate sol 2 polassium cilrate a sadium
phosphate di tasic solution, and a mixture thercof, for
stabulising the sugar cane juice; and

ooagulating and Nocculatiog the sugar cane juice o

remove unwamted foulants and aromas.

The acidifying sofution may coatamn 100 to 400 mg
ascarhic acid per liter of solution.

The citric acid, malic acid, tartaric acid, phosphone acid
or a mixtuec thereof, of the acidifying sofution may be
sullicient for reducing the pll of the cane Juwc to below §.

The sodivm citrate sol ium citrte sol ,
sodium phasphate dibasic solution o 2 mixtwre thereof, of
the acidifying solution, may be a 0.01 to 0.1% (w/m)
soluhon.

The cane juice may be allowed to stand wndaurbed (or a
predeterminud penid of Lime immediately after acidification
thercof, during which time coagulants and Rocculanix arc
added thercio o

The metbod may include filtering the cam jusce alter
acidification thereof, . o -

“The filtratron of e cane juic. may be cflceied imuially in
tw'o stages; witlr a first stage providiog for the separation of
parucles having a size larger (han live microns, -froni-the

4u

5
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b lly the enure sucrose content of the juice is con-

4 verted into fructuse and plucose by the addition of suitable

enzymes into the cage juice

The enzyme yuaniity 2ddud may b between 50 aod 100
g per hiter of o

I'he cozyme added o the cone juice may be an enzyms
koown 15 “Hoverta™

“The supar inverssvo process may clude heating the cane
juice w app 1y 60° C i diately aflter adding the
enzyme thereto.

The methad may include the addition of cac or more of
a group comprising il joxces, flavourings, cnlouring
agenis, O 1 and 15+ (m/m) citrus pu,‘llu o the cane julr:e

_The metbnd may anclude [ of ihe canc
atter the slarage theren!

The method may include the addition of suitable preser-
vatives for cxtending the shelf life of the sugar cane juice
product.

The method may include removing water from the sugar
cane jurce product (o form a sugar canc juice concentrate.

The meibod may include cemoving water (rora the supar
cane jnice product by an cvaporation process.

The mulfrod may welude carbxrnating the sugar cane juice
product.

The mwualion extends to a slatilised cane jurce product
manviactured 1n accordance with the method defined bere-
irabove

DESCRIFIION OF "NIE PREYLRRED
EMBODIMINTS

{urther features of the meiind ol producmg a slnlnhsed
sugar cane juce prod as is
described m mur detail Iu.r:maflx:rhy wayofa mm—lumung
crample of the metbod of the wvention, with refercoce to
and as illustrated by way of the accompanying diagrams. In
the drawmgn.

FI1G. 1 shaws a block diagram of a method of producing
a stabilised sugar canu juive product in aceordance wilh the
invention, and

FIG. 2 shows 4 blok diapram depicting the sizes of
particles which can he separated 10 an ulirafiliration process.

Referriag to the diaprams, the mcthod of producing a
slahulmcd cane juice product 10 accordance with the

cance juice, aod a segond filraton sage ilng o7 the
scpagation of particles having 3 sw Targes thanonc micren,
{rom the cane juice, (he cane juce haviog a Cloudy appeas-
ance after filrauon theren!.

1 order to prodlucy a substamially clear supar cage juice,
the method may nclude filtering the cane jwee through a
diatomaccous carth lilicr

I order to forther clanfy the sugar caoc Juce, the method
may include further filierng the canu juice in a Tobulac
glira-fillraticd system comprisiog two tbolar eltra-li e «iieh

oo

[

Tudes the fird step of providing (reshly cut and
thrasbed sugar cane sticks baving all loose leaves removed.
Tirse sugar cane sticks can then be transported o (e
factory where the cane juice paxluct of the ipventon is lo be
produced and where the canc sticks are immediately cleaned
and atl acw buds. discased paris. roots and tops cut off. All
waste so collected tvpacally can be used for fuel

The clean sugar cany licks ane 1hee sterilised by firstly
being scrobbd m a water hath conlainiag 0 ! to 1% (m/m)
quatemary ammemum compound sodution, which is kaown

¥
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i be clfecuve flor sierilsing porposes. (his solution v
parucuiarl ble for d ying barmful bacicna st
ated with the sugar cane siicks and any soil attachud thercio
The cane sticks are thereafter rimsed in a steridsing soluten
coalaing between 50 and 200 ppa chlonae, the chlonnc

1l heing of | grade

Alier allowing the main part of the sierilising solutwon 10
“drip of” from the cane sucks, the cane sicks van be
crushed o a folles crusber baving a sumable aumber of
crusher rollers that will ensure that at least 90%% of the sugar
cang juioe is extracted from the cane slicks The sugar cane
juice also can be scparated by any other method or tech-
mquc The Hagm wastc can again be used for fucl,

i upon the of the sugar canc luux:

<

15

4

kP2 {0 600 kP2 and th feed wempurawee vaned trom 25° €
0 60° C In a test performed on the canc jurce aftes Gliration,
1t was found that very liltle lons ol colour ixcurred wheo the
(iltcred cane juice was concentrated from approxumaicly t7°
Brix 10 nboul 70°_Bnix. If consulered accessary. filtrauon
may be accompanied by de-flavouring.

fluring inlesmediate storupe of the juice alicr filtmuon,
the Brix can be adjusted 10 beiween 10 and 14° Boa. such
adjustment beisg done by using potable watcr, A funtber pli
adjustment also can then be effccted in order to provide for
the pIl of the juice to be between 1.4 and 49 The addition
of one of citric acid, matic scid, 1artaric acid, phosphoric

acid and a mixture thereof, can be utilised for this purpose —

‘This sntermediate Storage stage may b accompansd by

i can he fal inlv an rbic aid sol ¢
between 100 and 500 mg ascorbic acd per liter, for prc-
venting the discolouration of the canc juice. Simullancously,
an lcn‘lil. solution of one of citric acid, malic acid, a tananc
aad, p horic acid aod a thereof, 5 added in
order 1o reduce the pll of 1he cane jurce to below S, whereas
a basic solution of one of sodium citrate, potassium citrate,
sodivm phosphate di-basic and a mi thereol, s also
smultuneously added for stabilising the acidic solutioa. The
lworh:c xu:xd hu pmvcd to he purlu:ularly suitable (or
of the d sugar canc juice,
cv\_n aflcr pasteurisation treatment as covisaged hereafier
“The basic sofution s 2 0.01 to 0.1% (m/m) solution

During the stabilisation of the caoc juoe as described

N

the ibn of the sucrose content of Lhe juice 1nto fruclose
and glucose ¥ his can be done by addmg between 50 mg kd
100 mg “lovertase™ cazymes into cach liwr of june dnd
heating the muxture 1o 60°* C .‘)al which tempentur the
mixture will remain for approxamately 6 hours This will
allow the conversion to take place and effcctively chiminate
all sucrose from the juice. The conversion method atso can
be carried oul in any other way that is effective and viable.
If a concentrated form of the stabulised or ioverted sugar
canc juice is required for imnsportation aod further process-
ing elsewhere, thren the Brix of the juice can be adjustied o
between 65 and &2° Brix, such nr.ljustmcnt bcmgdmc by the
use of an evapx for g and the

juice al a temperatuze below EuO' C. Il a high vacuum “nv’hcn
the ired Brix has been reached, the concentrated syrup

ahave, e canc juice must be left undisturbed for appi
malcly onc hour, 1. after the abovementioned solutions
have beco added thereto. During this period the mc juice

% s pastenrised between 75° C. and 95° C. and beld for not

Iess than 3 minules before being cooled down to ambient

© cuzg) d and & lated to remove

and aromas [he Applicant believes thal a rapge of
pulycrylamide-based calionic coagulants as well as high

After the above adjustroent and inversion, 2 0.1 to 1%
(m/m) citrus pectin (pyrified food grade) solution is added to

molecular weight anionic polyelectrolyle flocculanls may be * the sugar cane juice and, if required, other fruil yuice
used. The dosage of coapulants and flocculants must oot cunceptrates, Javouring and/or colourings can be adided m
excred 35 mpAl. To funher climinate any eesidual odours and order to provide a desired type end product. Thercafter, the
colours a l'urlhcr lrealm\:nl of activaled carbon may be used resulling sugar cane juice, or sugar cane juice concentrate,
The 1 J carbon must be of |, wathor wuhoul ﬂlvuurmg ageats and other additives, can be
appmvcd DA, regul.mons(USA) and D O E. reguleti p d, typically att 90 and 95° C. for 1510 25
(UK) as well as the rep of the 1 of Is, wi fi I.h: juice cant be cooled to helow 4° C.
National {lealth and Population Development (R S.A) . This can be carried out in a standard plate heat ¢ xchanger as
The said impuritics can then be easily -scparaed in a is commonly used. Ip tests performed on tiltered cage juice,
lanfying proccsd, whereafter the quice s fistly—filtered 45 it was found that during pasteunsation of the cane juice, the
throuph a five_micron filcation bag sysiem which will  canc juice can be heated up to 95° C. for 5 minuies without
femove rwmaining course particles from the juice and then s colovr or flavenr deterioration of the cane juice
ooc micon _filration bap system for scparating smaller The pasteurised juice can then be contamncd in 2 bulk
particles. This filiranon will result in the provision of a conlainer a1 a temperature preferably below 4° €. and tinal
cloudy sugar canc juice that is palc yellow with oo vm‘ble sp quality control checks can then be camied out. This is
mpusites and 0o sedi ‘lo produce a followed by filling the sugar caue juice 1oto commercial
clear sugar cage juice, the juee s lilh,nxl through a dlaln- trade containers in which the sugar cane juice can be finally
maccous carth lilter, provided to the public. It is anticipated that without any
in order 1o further clanly the cane yuscee, the cane juice is further preservatives and by keeping the juias reingerated
passud through a lubular Ultrafiliration systeny. Referring 1o ss belaw 4° (., the juice will bave a shell We of approximately
I1G:. 2 of the drawings, in the Tubular Ullsafiltration system, ~ One menth, wh gether wih snitable preservatives,
the cane yuice is further filered in a first ulirafifrauon  this can be extended o between 2 and 3 montbs: The cane
modute which Gliers out perucles 1 the cane juice havinga  Juicv.can also be Ultra-fiph temperanue (UHIT trcaicd af
parucle sizu larger than 40000x 10~ m agd thereefter the temperatares above T00° C. for a few sccowds io an mpu«.
cane yice s filtered in a second ulirafiltration moduls which o UNT system. The shell he can now be extended to approxi-
filters ot particles in the canc juice having a particle size  @ately 0 months without refrigeration
laraer than S000x107™ @ ln tnals pertormed on ulteafiftra- 1t 18 believed hat ore or more of the wdividoal steps
tion of canc jutce, the witrafiltration equipment comprised a associated with the melbod of producing a stabilsed supar
sellcomiamed, food grade pilot plant cquipped with two cane juice producl, a5 doscribed above can e vaned in
wbwlar uitraGliration modules The ulifiltraton sysiem 65 various diffcrent respects while stl weorporatiog the prio-

was operated in a hatch wisc manner with recurculation of
cane jut ta b filtered. The feed pressures ranged from 200

ciples associated with the mcthod of manufactunng, a sta-
bilised cape juice product, as hervingbove descnbed and
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defined. For indusirial applications, (he juice caa be con-
coatrated after pastcurisation, or othurwise treated.

The final propertics of the sugar cane juice drink also are
greally variablc and will be parucularly detcrmined by the
addilives that can be added 1o the juice in arder lo provide
a juice with desired qualitics.

What is claimed ix

L. A method of prodocmg, a stabilised cane joice product,
which includes the steps of:

providing cleaned sugar cane sticks;

cxtracting supar caae juice from said supar cane sticks;

wdding to the extracted sugar cane juice, a snlmmn

comprising sbic acid for p iog the di
unno[th:nnnpum.mdammbasolwwfnmlhe
guupcomngo[cumlmd.ml:md,unmcac@

acid, and 2 o thersof, for k ing, the
plioflheum;m,mhmmberwleaulfmmlhe
group consisting of a sodium citrate suluum. l polu-
sium citrate solntion, a sodium
aoluunn,mdanumreﬂ:rwt,l‘ormbllmglh:sugu
cans juice;

coagulating and Bocculating the sugar cane juice ©

cemove uowanted foulants and aromas;

filicring the sugar canc juioe; and

storing the filtered sugar cane fuice.

2 A method as claimed in claim 1, whercin the acidifying
solulion contains 100 1o 400 mg ascorbic acid per liter of
solution.

3. Amethod as claimed in claim 1, wherein the citric acid,
malic acid, uriaric acid, phosphoric acid or & aixiare
thereof, of the scidifying solntion is sufficient for reducing
the pH of the cane juice to below 5.

4 Amethudnclumulmclm 1, wherein the sodinm
citrate inm citraic solution, sodium phos-
p!nl:dl-bmcsolnlmnon mixture thereof, of the acidilying
solution, is a 0.01 10 0.1% (m/m) solntioo.

SAmﬂlmduchnmdmchnnl \vheminﬂnumjumc
is aflowed to stand nnds d fore p d period
of time immediately afier acidification lhuenf during which
time cosgulants and flocculants are added thereto.

6. A method as claimod in claim 1, wherein the fijiration
of the canc juice is cHected initially in two stages, with a fiost
slage providing for the separation of particles having a size

an

6
then five microuns, from the cane juics, and a sccond
Glication slage providing for the scparation of particles
having a size larger than o0e micron, from the canc juice, the
canc juice bhaving a clowdy appearance after filirauon
thereof.
7. Amcibod as claimed in claim 6, further comprising (b
step of filtering the cane juice through a dialomacoous carth
filter.

8. Amethod as claimed in claim 7, frther comprising the
u:pnl‘ﬁllmngumam;ummamhduulm-ﬁlmmm

sysl:m mﬁn substantially clear cans jricc produd,
tion sysiem comprising two nbular ulira-
Iilu-lu.m wmodules forming part of a contiouous ultra-

filtration process in which a fist uli-filtration module
filters out particles in the canc fnico baving a particle size
farger than 45000x10™* m, and in which a sccoad ulica-
flteation module flters out particles baving a particle size
larger than 5000x107 m.

9. A method as claimed in claim 6, wherein the Brix and
pH of the Aliered and stored canc juico is adjusted. il
requirod, the Brix being adjusted to between 10 and 14° Brix
and the pH being adjusted to between 1.4 and 4.9, with the
pH adjusiment being clfected by adding one of citric acid
solution, malic acid solution, fartaric acid solution, phos-
phoric acid solution, and 3 mixture thercof.

10. A method a8 chimed in claim 9, forther comprising
thcmpotp-ﬂeunmgotﬂmammaﬁuuwswnge

ll Amnﬂnduchmdmchnnl,ﬁmh:rmmprsmgun
mpofddhgolmumnflgmpwmpmmgﬁun
juices, favonrings, g agents, and b 0.1 and
l%(mlm)mmnpu:tmlnd:am]nm

12. A method es claimed in claim 1, forther comprising
the step of adding prescrvatives for exiending the shelfl life
of the sugar canc juice product.

13. A method as claimed in claim 1, further comprising
the step of removing water from the sagar cane juice o form
a sugar canc juice concentrate.

14. A method as claimed in claim 13, further comprising
the step of removing water from the sugar cane juice product
by an cvaporation process.

15. A method ss claimed in claim 1, further comprising
the step of carbonating the suger cans juice.
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Como resultado del examen de fondo, realizado con fundamento en el articulo 45
de la Decision 486 de la Comision de la Comunidad Andina, se le comunica:

1. Documentos estudiados

Descripcion: Folios: 4 a 33 como se radicd inicialmente
Reivindicaciones: Folios: 34 a 40 como se radicé inicialmente
Figuras: Folios: 42 a 45 como se radic inicialmente
Prioridad: 29 de septiembre de 2003, US 60/507,947

2. Objeto de la invencién

Titulo de la invencion
Produccion de jarabe invertido a partir de guarapo de cafia de azlcar usando
invertasa inmovilizada (folio 1).

El problema planteado en esta solicitud es lograr un proceso continuo para realizar
la conversion a jarabe invertido de un jugo de caria, que prolongue la vida util de la
enzima en un reactor en columna.

Para solucionar este problema técnico se desarrolla un proceso para refinar el
jugo de cana de azucar y posteriormente bioenzimaticamente convertirlo en un
jarabe refinado invertido o una solucién concentrada de glucosa-fructosa usando
un reactor empacado con invertasa inmovilizada.

Clasificacion internacional (IPC) en C12P19/02, C13K3/00.
3. De la solicitud de Patente (segun el caso)

Reivindicaciones (articulo 30 D 486)

e Los términos “entre aproximadamente”, “no mayor que aproximadamente”,

‘cuando menos”, “no mayor que aproximadamente” y “ no mayor” utilizados en
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las reivindicaciones 2, 11, 13 14, 17, 20, 26, 27, 30y 31 no proporcionaﬁa{
precision ni concision a las caracteristicas de la invencion.

¢ No hay concision entre las reivindicaciones 1, 19 y 40, dado que la materia de
estas reivindicaciones tienen el mismo alcance, un método para producir un
jarabe invertido de jugo crudo de cafia, que esta compuesto por los pasos de
purificacion por medio de un primer proceso de filtracion para remover una
primera fraccion de contaminantes, un segundo proceso de filtracion remover
una segunda fraccion de contaminantes, pasar el producto del segundo
proceso de filtracion por una columna de intercambio i6nico y finalmente
poner en contacto el jugo tratado por la resinas de intercambio idnico con la
enzima inmovilizada.
Es asi que la reivindicacion 19 y 40 definen una primera y una segunda
filtracion, y una primera etapa y una etapa mas fina, respectivamente, la cuales
pueden ser las mismas etapas definidas en la reivindicacién 1, como micro-
filtracion para una primera filtracion 6 primera etapa, y como ultrafiltracion
para una segunda filtracién 6 etapa mas fina.

Asi mismo, las reivindicaciones dependientes 2y 20, 3,4y 21,7y 22,8y 23,
9y 24,89y10,11,12y 25,13y 26, 15y 27, 16y 29, 17 y 30, presentan el
mismo alcance de proteccién entre cada una de ellas, lo cual muestra también
falta de concision.

Por lo anterior, el capitulo reivindicatorio no cumple con el requisito de claridad y
concision de acuerdo al art. 30 de la Decisién 486.

4. Determinacion del Estado de la Técnica

La fecha para determinar el estado de la técnica es el 29 de septiembre de 2003,
de acuerdo la fecha de prioridad invocada.

Teniendo en cuenta la anterior fecha indicada, se realiza la basqueda de las
anterioridades de la presente solicitud, encontrandose los siguientes documentos
relevantes:

Fecha de
Ne° Documento Titulo publicacién
PROCESS FOR THE HYDROLYSIS OF SACCHAROSE
D1 | GB2198438 BY MEANS OF IMMOBILISED INVERTASE 1988-06-15
VETHOD OF PRODUCING A STABILIZED SUGAR CANE
D2 | USB068869 e 2000-05-30

D1 describe un proceso para proveer la hidrélisis de sacarosa por medio de
invertasa inmovilizada en una solucién de sacarosa, donde el flujo primeramente
pasa po un columna de decoloracion la cual es llenada con un ion de intercambio
para subsecuentemente ser hidrolizado, la hidrélisis es llevada a cabo al pasar a
través de una columna de invertasa inmolizada (Resumen).

D2 describe para proveer un producto a base de jugo de cafia estabilizado para
uso en bebidas suaves. El jugo de cafia es acidificado inmediatamente después
de la extraccién. El método incluye la filtracion del jugo de cafa después la
acidificacién inicialmente por dos estados, con el primer estado se provee la
separacioén de particulas que tienen un tamafio mayor de 5 micras, y un segundo
estado de filtraciéon para proveer la separaciéon de particulas que tiene un tamafio
de particulas mayor de una micra. También puede incluir un sistema de
ultrafiltracion (Resumen, col 1lineas 53-59, 65-67). El método puede incluir la
inversion del azUcar durante el proceso de almacenamiento, donde la sucrosa
contenida en el jugo de cafia es convertida en su totalidad en fructosa y glucosa
por la adicién de enzimas (col 2 lineas 22-26).
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Es importante mencionar que el siguiente analisis de patentabilidad se realiz6
teniendo en cuenta la objecion del numeral 3 de la presente comunicacion.

5. Analisis de patentabilidad (segun requisito) (articulo 14 D486)

Nivel Inventivo (articulo18 D486)

Respecto a la reivindicacién 1

La reivindicacion 1 dice “Un método para producir un jarabe invertido a partir de
jugo crudo de cafia de azucar (guarapo) que comprende los siguientes pasos:

a) Someter al jugo de cafia de azlcar a micro-filtracion para remover una
primera fraccion de contaminantes sdlidos del dicho jugo produciendo un
jugo de cafia micro-filtrado;

b) Someter al jugo de cafia micro-filtrado a ultrafiltracién para remover una
segunda fraccién de contaminantes sélidos del dicho jugo micro-filtrado vy
una primera fraccién de contaminantes solubles de dicho jugo micro-filtrado
y asi produciendo un jugo de caiia ultra-filtrado;

c) Pasar el jugo de cafa de cafia ultra-filtrado a través de una columna de
intercambio aniénico para remover una segunda fraccién de contaminantes
solubles de dicho jugo de cafia ultrafiltrado, y por consiguiente producir un
jugo tratado en una columna de intercambio i6nico;

d) Contactar dicho jugo de cafia tratado con resinas de intercambio aniénico
con la enzima invertasa inmolizada para convertir cuando menos el 90% de
la sacarosa contenida en dicho jugo tratado en una mezcla de glucosa y
fructosa y por consiguiente asi dicho jarabe invertido.

Andlisis de las diferencias con respecto al estado de la técnica:

Caracteristicas Esenciales GBZ1D;8 438 USG(?623869
Un método para producir un jarabe invertido a partir de Slzg:_‘zég g ;Ine4a S Sl (Col 2 22-26)
jugo crudo de cafia de azicar line a's 1_95‘)
Someter al jugo de cafla de azucar a micro-filtracion NO Sc;éﬁ'f :"11 :asfa%'
Someter al jugo de cafa micro-filtrado a ultrafiltracion
produciendo un jugo de cafia ultra-filtrado; NO S| (Col 1 66-67)
Pasar el jugo de cafia de cafia ultra-filtrado a través de (Pag. 4 lineas
una columna de intercambio aniénico 15-18) NO
Contactar dicho jugo de cafla tratado con resinas de
intercambio  anidnico con la enzima invertasa | (Pag. 6 lineas
inmolizada para convertir cuando menos el 90% de la | 24-27, Pag. 7 NO
sacarosa contenida en dicho jugo tratado en una lineas 1-6)
mezcla de glucosa y fructosa.

D1 es el documento del estado de la técnica mas cercano porque describe un
método de hidrélisis de sacarosa por medio de invertasa inmovilizada que consiste
en de-colorear la solucion sacarosa para su subsecuente hidrolizacion.

La solicitud colombiana se diferencia en D1 por el paso de someter el jugo de
cafa a micro-filtraciéon y ultrafiltracion.

El problema técnico objetivo es como remover contaminantes insolubles finos y al
menos una fraccién significativa de contaminantes solubles.
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D2 describe como se soluciona este problema técnico mediante una proceso d
clarificacion donde el jugo es primeramente filtrado a través de una malla de 5
micras y luego una micro-filtraciébn para separar pequefias moléculas. Para
clarificar aun mas el jugo de cafa, este se pasa a través de un sistema de
ultrafiltracion tubular (Col 3 lineas 44-55).

La reivindicacion 1 es obvia porque el técnico medio en el arte enfrentado al
problema de remover contaminantes insolubles finos y al menos una fraccién
significativa de contaminantes solubles, incluiria un proceso de clarificacion que
consiste en una micro filtracién y una ultrafiltracion, que revela D2, deniro del
método de hidrolisis de sacarosa por medio de invertasa inmovilizada como lo
ensefia D1, logrando de esta forma el proceso objeto de esta solicitud. Por lo
tanto, la reivindicacion 1 y sus dependientes no tienen nivel inventivo.

Dado lo anterior, las caracteristicas técnicas del método para producir un jarabe
invertido a partir de jugo crudo de cafa de azlcar de esta solicitud, no representa
un avance tecnolégico sobre el estado de la técnica.

En conclusion, esta reivindicacion y sus dependientes se encuentran afectadas en
su nivel inventivo ya que se derivan de manera evidente del estado de la técnica y
pueden ser obvias para un técnico medio en la materia.

6. Conclusion

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados
asi:

N° Documento Reivindicaciones afectadas Requisito que afecta
D1 GB2198438 1-18 NIVEL INVENTIVO
D2 UsS6068869 1-18 NIVEL INVNETIVO

En cumplimiento del articulo 45 de la Decision 486 de la Comision de la
Comunidad Andina, se le indica que debe dar respuesta dentro del término de 60
dias contados a partir de la fecha de notificacién de la presente comunicacion. En
caso de no dar respuesta al presente requerimiento, o si a pesar de la respuesta
subsistieran los impedimentos para la concesién, se denegara la patente.

Notifiquese el presente oficio gomforme a lo dispuesto en el nhumeral 5.2, literal e),
del capitulo quinto del jitulo ero de la Circular Unica N° 10 de 2001.

i

ALIX CARMENZA/CESPEDES DE VERGEL
Directora de Nugvas Creaciones (C)

El anterior requerimiento fue notificado por fijacion en lista, de fecha
2 9 WV 200

CONCEPTO TECNICO EXAMINADOR TECNICO
Ne° 3730 Codigo N° 202090
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