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British Patent Specification No. 564,270). 

Furthermore, processes for immobilisation by 

covalent binding are also known. Examples therefor 

include binding to griess (see P. Monsan, D. Combes 

and 1. Aiemzadeh, Biotechnol. Bloeng., 26, 658/1984; 
5 

P. Monsan and D. Combes, Biotechnol. Bioeng. 26, 3471 

1984) and to a macroporous poly-(aininomethylstyrene) 

(Wofatit Y 58) (see J. Mansfeld and A. Schellenberger, 

Acts Biotechnol., 6, 89/1986). 

The inclusion of invertase in polymeric matrices, 
10 

for example gelatine (see A.I. g–auze, 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. 
15 

Depending upon the method of immobilisation and 

the carrier material used, in the case of a number of 

the known invertase-carrter complexes for the hydrolysis 

of saccharose, a number of disadvantages arise so that 

the use of immobilised invertaae on a technical scale 
20 

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 
- 25 

The magnitude of the influence of the p8 value on the 
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operational stability is also depeident upon the 

substrate concentration. 

The catalytic effectiveness of enzymes is also 

dependent upon the pH value. For invertiae, there is 

a pH optimum of the order of from 4.0 to 5.5 (see 

W. Hartmeier, Gordian jut. Z. f. Lebenainittel and 

Lebenamitteltechnologie, 78, 320/1978), displacements 

of the p8 optimum arising in the case of the immobilis-

ation depending upon the method of immobilisation used 

and upon the carrier material. 

Therefore, for the adjustment of the pH optimum, 

in the known processes for the enzymatic hydrolysis of 

saccharoee, 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 ion 

exchangers which are used in the sugar industry for 

decalcification and desalination. 

The known processes are also said to operate at 

the pH optimum of the particular immobilised invertase 

although under the known technical conditions this p11 

value can only be adjusted and kept constant with 

difficulty. 

It is an object of the present invention to pro-

vide a process for the continuous carrying out of the 



0 0 
hydrolysis of saccharose, which process involves only strongly basic decolorising ion exchanger, for example 

low expenses for apparatus and labour and avoids the Wofatit EA 60, in order to make the substrate avail-

use of foreign materials, using immobilised invertase able to the hydrolysis in such a purity that an 

for the production of glucose/fructose/saccharose influencing of the life of the immobilisedinvertaae 

5 mixtures of high concentration and purity. 5 by non-sugar materials is avoided. The direction of 

The task forming the basis of the present movement can hereby be upward or downward. 

invention is to provide a generally From the point of view of an economic utilia-

which is simple from the point of view of the apparatus ation of the capacity of the resin, in the case of the 

used, for the hydrolysis of saccharose with immobilised decolorisation of clear or thick juice., there is 

10 invertase with which liquid invert sugar or invert 10 selected, in known manner, high specific loadings 

sugar syrup can be produced with high concentration which, depending upon the colour, are from 2 to 6 h-

and purity. Normally, only an insignificant decrease of the pH 

Thus, according to the present invention, there value thereby occurs, which is brought about by 

is provided a process for the hydrolysis of saccharose 
/ 

exchanger adsorption in which the anions of the salts 

15 by means of  immobilised invertase in 15 of acid compounds present in low concentration are 

exchanged for chloride ions and is of the order of 

magnitude of 0.3 pH units (see I. Staaberg and 

wherein a V. Valter, Entfaerbungsharze � pub. Akadatnie-Verlag. 

50 to 70 saccharose solution flows through the decolor- Berlin, 1970). 

20 isation column with a specific loading of 0.5 to 20 It is surprising that, in the case of the 

2.0 h1, a pH value of from 4.0 to 7.0 thereby being decolorisation of commercially available saccharose 

adjusted, and subsequently hydrolysed. solutions with a specific loading of the decoloration 

According to the present invention, there is resin of 0.5 to 2.0 h, a pH decrease of 0.5 to 2.0 

preferably used a 60 to 70 saccharose solution. pH unite takes place which is sufficient to be able to 

25 The saccharose solution flows, with a specific 25 carry out the hydrolysis in a pH range of from 4.0 to 

loading of 0.5 to 2.0 h, through d decolorisation 7.0, corresponding to the optimum of the immobilised 

column which is filled with commercially available, invertase, including its upper flank. 
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Apart from the already mentioned 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 p!1 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 Immobilised 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 p11 optimum. 

In order to bring about the greatest possible 

approximation to the pH optimum of the immobilised 

invertase, in the process according to the present 

invention it is preferred to work with a specific 

loading of the decolorisation of from 0.5 to 1.0 

Subsequent thereto, the decolorised and pH value-

adjusted sacoharose solution flows, in known manner, 

through an inversion column which isfilled with 

immobilised invertase, for example with an invertase-

5 

10 

15 

20 

25 

MA 

Wofatit Y 58 complex, a glucose/fructose/saccharOse 

mixture thereby being formed, the invert sugar pro-

portion of which is dependent 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 requirements of the user. 

The direction of movement can hereby be upwards 

or downwards. It is of value for the simplicity of 

the process according to the present invention that no 

additional containers or chemicals are needed for the 

pH value adjustment and that a generally continuous 

operation from the introduction of the saccbarose 

solution up to the production of the end product is 

ensured. 

The following Examples are given for the purpose 

of illustrating the present invention. 

As immobilised enzyme, there is used an 

invertase-Y 58 complex, the operational stability of 

which in 62 saccharoae solution at 70°C., expressed 

by the half-life time of 131 days and its pH optimum, 

amounts to 4.5 (see J. Manafeld and A. Schellenherger. 

Acts Biotechnol., 6, 97/1986). Independently of the 

method of immobilisation and of the carrier material, 

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 extraction by feeding it into a solution comprising 
ascorbic acid for preventing discoloration of the cane juice 
and also by feeding it simultaneously 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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MEI’HOD OF PRODUCING  STABILIZED 
SUGAR CANE JUICE I’RODUCF 

IIACKOKOLNf) 01’ flIts INVI/N11ON 

flit present invention relates to a methuel ut producing  
slahibsuad segaroins juice jroduct 

Its well known in many axianirics to drink the jntus of 
freshly crushed sugar mac. However, it has not been law-
i/bin to cummercualciar. the provision of .sulgar cairn juice 
because of very rapid rksuukmuiatium of the juice from a pale 
yellow colour to brown. Ihis is caused by the reaction of 
ammo acids and sugar within the juice, commonly known as 
the "Maillard" maclion. This non.suaymatic inaction pro-
duces the brown pigment. mehanuridiu, which diwolnurs the 
cane juice from its original pale yellow colertir. 

Ills an object at this invention to overcome the above 
problem associated with sugar cane juice and thereby enable 
the provision of � cloudy or clear stabilized sager cane juice 
product in commercially viable volumes and terms 

SUMMARY OF THE INVENTION 

According to the invention there in provided a method of 
producing a stabtlivcd cane jruim product, which includes the 
Steps of 

providing cleaned sugar cane sticks, 
extracting sugar cane juice [tout said sugar aunt slicks. 
adding to the cirtorded sugar cane juice, a solution 

comprising ascorbic acid for preventing the diswloa- xi 
ration of the cnlaa juice, and one of citric acid, matie 
acid, tartaric acid, phosphoric acid, and a mixture 
thereof, for lowering the pH of the cane juice below 
that of natural untreated esue juice, and one cia sodium 
citrate solution, a potassium citrate solution, a sodium iv 
phosphate ti-basic solution, and a mixture thereof, for 
siubtishig The sugar cane juice; and 

coagulating and flocculating the sugar care juice to 
remove unwanted foulants and aromas 

lire acidifying solution may contain 100 to 400 utfi 40 
ascorbic acid per liter of solution. 

The citric acid, malie acid, tartaric acid, phmwplxrnc acid 
or a mixture thereof, of the acidifying solution may he 
sufficient for reducing the pIP of the cane juice to below S. 

The sodium citrate solution. potassium citraiC solution, 4 
sodium phosphate di-btis&c solution or a mixture thereof, of 
the acidifying solution, may he a 0.01 to 0.1% (rn/rn) 
solution. 

The cane juice may be allowed to stand unitnturheul for a 
predaietmirtcd penral rrf time immediately after acidilieahron 511 
thereof, during which time coagulants and floecalunlas are 
III thereto - 

The method may iretruule littering the cane mwce after 
acidification thereof. - 

The ifirration of ha cute Julius may hx ellixirul tautially in 55 
two stages; within first stage providing for the separation of, 
particles basing a slit larger than live mucromn., -fruuni--the 
cane juice, and a second liltrit ton stage pothliug l/ [be 
separation on paeticles bating a sue- larger ehanooc macrun, 
from the cane juice. the vane juice having a cloudy appear- vu 
nnee after filtration therisil. 

Ia order to preiducs, a srtlwtauriully clear sugar cane Juice. 
the teethed may include liliering the cane jute through a 
diaiomausrons earth litter 

In order to further clarify tire sugar mac Juice, the method vS 
may include further lilicneg the cans juice in alitholar 
uttnitratisystrntupniuiogtwo tubular ultra5lilrrb 

mcnhik_? f.irmmg part ’I a continuous ultra-fdtr.tmon process 
in which .t trrst ultra-titirauion nm.etulur tillers out particles in 
the cane toIce basing a particle we larger than 45lNMlxlO5 
to, and in which it scmainit uttra-ttttratron tnudute filters out 
particles basing a particle sire larger than 51.100xIO in. 

lire filtered earns Juice may he stirred and the (Ins and ph 
of tire cane juice auljnvteii, it reu1nired, the lint, being 
adjusted to between lit and I -I’ Brix and The p11 being 
adjusted to between 1.4 and 49. with the p11 adjusttnenl 
being efleeteet by adding one of citric acid solution, nialic 
acid solution. tarlacic acid variation, phosphoric acid 
solulieto, and a minmure thereof the method may include a 
sugar inversion prusriera daring the storage thereof, whereby 
sutw.tanttallv the entire ssetme content or the juice is con-
verted inro liuctarse and glucose by the addition of suitable 
eneynmes into the cane juice 

enzyme quantity addaut may be, between -S0 and 100 
tog per liter ol]urcc 

Ihe enzyme added to the cane juice may he an enzyme 
known As locnnmie’ 

The sugar invceanao process may include heating the cane 
juice to approximately (dl" V immediately after adding the 
cnzynie thereto. 

The method may include the addition of one or more of 
a group comprising fruit juices, ilavouringra, colouring 
agents, 0 I and I (m/nn) citrus pectin to the cane juice. 

the rncthnd rnayarrduric pansauion.aaf the eancejlice 
utter the stora.gc thcrejjl 

Tlx method may include the addition of suitable preser-
vatives for extending the shelf life of the sugar cam juice 
product 

The method may include removing water from the sugar 
cane juice product to form a sugar cane juice conteate. 

lire method may include removing water [tram the sugar 
cane take protect by an evaporation ptumom. 

The meThod may include carbousiing the sugar cane juice 
PrudiLa. 

lire intention extends to a st.uhilisiad cam juice product 
manufactured in accordance with the method defincel here-
inabove 

UI/SC RIt’IlON Of:’[ I III IiREILRRllD 
ltMW)t)lMlllftS 

Further features of the method of producing a stabilised 
sugar cane juice product, as defined hereinabove, is 
described in mom detail hereinafter by way ala mm-limiting 
crumple of the rnraabod UI the invention, with reference to 
and asillnstruted by way of the accompanying diagrams. In 
the drawing-

FIG. I show,, a block diagram of a method of producing 
a sluhihived sugar cane Juiest product in accordance with the 
invention, and 

FIG. 2 slniws a htuii.k diagram depicting the sizes of 
particles which can hi, separated in an ultriafthtrahon proermi. 

Referring to the diagrams, liiu method of producing a 
stabilcscd cans juice producr in aecriritance with the 
rnventinn. includes the hli’.t step uf providing freshly cat and 
(hushed sugar cane sticks having all tourse leaves removed. 
flame sugar cane sticks can that be tianspurter.i to the 
factory wlureme tire Cats lUicu piUilncl of the invention is to be 
produced and where tire cans sticks are immediately cleaned 
and all aim Irwin. diseased parts. claris and tops cut off. All 
waste so collected tvpucnlly can Is uara.d for fuel 

lItre clean sugar caft slicks arc then stcrdiscd by firstly 
being scrulatwal ma water Will containing 0 Ito 1% (rn/rn) 
quaternary amnir,nrairr cu-impound sirlation, which is known 
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iii he effective for sienilrsing purposes. (his voturion ii. 
particularly sortable for deasiroyiug harmful bacteria aisie’t-
abed with this sugar cairn sticks and any soil attached thereto 
The cane sticks are thereafter rinsed in a smrenttsmg r.oialicrn 

cout.uttaimag between SO and 200 ppm elaiorine, the clrloruac 
solution lining of common commercial grade 

Alter allowing the main part of the sterilising vanlntviu to 
"drip oIl" from the cairn sticks, the cane sticks can be 
crushed in x roller crusher having a sun.ahrte uumbs.r of 
crtuslter rollers that will ermine that at learn 90% of the sugar IC 
cane juice iserutrrcteel from the cane slicks ’[tin sugar cane 
juice also can be separated by any oilier method or tech-
nique The Haga.csc waste can again be used for fuel. 

Immediately upon the extraction of the sugar cane juice. 
it can be [eel intur an ascorbic acid solution containing 
between ItS) and 500 mg ascorbic acid per liter, for pre-
venting the discemlouratiou of the cane juice. Simultaneously,an

 acidic solution of one of citric acid, malirt acid, a tartaric 
acid, phosphoric acid and a mixture thereof, is added in 
order toreduce the fill of 11w cane jutce to below 5, whereas m 

a basic solution of one of sodium citrate, potassium citrate, 
sodium phosphate di-basic and a mixture thereof. Is also 
simultaneously added for stabilisiug the acidic solution. ’line 
ascorbic acid has proved to be particularly suitable for 
preventing discolouration of the emutractial sugar carte juice, 
even after passeurination treatment as envisaged hereafter 
(lie basic solution is   0.01 to 0.1% (rn/rn) solution 

Dining the stabilisation of the cane juice as dewenihed 
above, the cue juice must be left undisturbed for approai  30 -
mutely one hour, i.e. after the ahovcmemntinned solutions 
have been added thereto. During this period the cane juice 
a. Coagulated and lloccuiatml iii remove unwanted fouloutru 
and aromas lire Applicant believes that a range of 
pmmlyenylamide.haseaJ imtiouic coagulants as well as. high 
molecular weight anionic polyelecuolymle lloeculants may be 
erect, The dosage of coagulants and flu1anis must rot 
exceed 35 mg/i. [0 furthurrcliminntc any residual odours and 
colours a further treatment of activated carbon maybe used 
lire coagulants. flocuculants and activated carbon must he of 
approved ltmD.A. regulations (USA) and DO Ii. regulations 
(UK) as well as the regulations of the l)epartrnrant iii 

iliumit Ilerlth and Population Development (R.SA.) 
" Jhies.aid /rnpaniries can Then he asasily separated in 

in 
a 

t�.clarufyg proci.il. wlaeeeafter the juice is lirstlyc-tilti.rcul 
through a live micron tiltraliorfbag system which will 
remove remaining coutso particles; e from th jaice and then a 
one anicrcin tilirationT bag system for separating smaller 
particles. Ibis filtration will result in (he provision of a 
cloudy sugar cane Juice that is pale yellow with icr visible so 
impurities and no sedimentalina. ’lo produce a substantially 
clear sugar cane juice, lIst juice in filtered Ilanruigh a diurin-
maceons earth liter. 

In order to Further clarify the caimejUicam, the cane juice is 
passed through a Itmirular Ultra llllratiu,n systeit Referring to vs 
FIG. 2 of the drawings, in the Tubular t,ilttsfiltrotie.a system, 
the u.aire juice is Farther filtered in a first ulirahiltratusmu 
Module which litters out pnrricice. in the cane juice having a 
particle sure larger than littJOOul(r’ in and thvrs.afier the 
cane Juice is, filtered in a seceiral ultrahlltrntion module which aim 
fiiirars oat particles in rise cane Juice busing a particle site 

- 

kPa to 6(10 kPn and the feed termpurature varied I/vim IS" C 
to 6( (’ In a test performed on the cane juice alter hlirnitirin. 
it was foutral that very little lost. cii colour uicetanisid when the 
filtered cane jalec was concentrated (tram approximately 17’ 
Brix to about 70..Ltria. If considered necessary. filtration 
may beiuiioriiijinied by dc-flavouring. 

l)uiiugintgopmiiatc..sirtpyg9of the juice after filtration,, the
 lirix can he adjusted to between to and 14e tint,, such 

adjastmcot being done by using potable water. A fnrntirrr p11 
adjustment also can then he effected in order (i) provide fete 
the pIP of tIre juice to be between 1.4 and 49 lbs addition 
of one of citric acid, malic acid, lartuune acid, pleurqdtrrnc 
acid and a mixture thereof, can be utilized for this purpose 

’h 
_... 

at iutennediatcstorage stage may irs. accuuiapantiad by 
The Invasion of the sucrose content of the joke into fruclu,,se 
and giuccnau;lisis can be done by adding between SOmg arid 
’Ilk) tug "Invcrlase’ enzymes into cede item of juice And 
laratung the mixture to 60" C.jut which temperature the 
mixture will remain for approximately 6 hours ’(iris will 

I allow the conversion to take place and effectively eliminate 
nil sucrose from the juice. The conversion method also can 
he carried out in any other way that is effective arid viable. 
If a concentrated form of the stahihised or inverted sugar 
cane juice in required for transportation and farther prraxss-

- ingctscwhere,thea the inn of the juice can lre adjusted hr 
between 65 and Brix, such adjustment being done by The 
use of on evaporator for evaporating and concentrating the 
juice at a temperature below 60" C. at a high vacuum When 
the required Rein has been reached, the concentrated syrup 
is pastituriscd between 756 C. and 95" C. and held for not 
less than 3 minutes before being cooled down to ambient 
temperature. 

After the above adjustment and inversion, a 0.1 to 1% 
(rn/ut) cilniis pectin (pyrified Food grade) solution is added to 
the sugar cane juice and, if required, other fruit voice 
concentrates, flavouring and/or colourings can be added in 
order to provide a desired type end product. Thereafter, die 
resulting sugar cane juice, or sugar cane Juice concentrate, 
with or withoul flavouring agents and oihrrr nddihives, can be 
pastcnrised, typically at between 90 and 95" C. for IS to 25 
viaxinds, whereafter the juice can be cooled In Iwiuree 40 C. 
This enu he earned out in a standard plate haul enchanger as 
is commonly used. In tents performed on filtered cane frucc, 
it was found that during pastenrisaliou of the cane juice, the 
care juice can be heated up to 95� C. for  minutes without 
colour or flavour deterioration of the cone juueir 

The pasleurised juice can then be contained in a bulk 
container at a temperature preferably below 4" C. and final 
quality control cheeks can then he carried out. ihiuc is 
followed by lilting the Sagan cane juice into commercial 
trade containers in which the sugar cane juice call Ire finally 
provided to the public. It is anticipated that without any 
further preservatives and by keeping the juice refrigerated 
below 4" C., the juice will have a shell life or approximately 
one month, whereas together with suitable preservatives. 
this can be extended to between 2 and 3 mernth.sL lire 
jowl; can also be Uhirailigb lbmperaoirc WH i’rtrcaucd at 
temperatures; atunume itur (’Iran a trw rueumitdm, in an aseptic 
UI l’l’system. The shelf life can now be atnteudraaJ turappioxi-
mutely Ii months without refrigeration 

larger than 501ttluatl)" to In trials pcnlonueel on uhtrafsltra- It is believed that one or metre of the individual steps 
lion if cane juice, the ultsatiltrntieui equipment comprised a associated with the method of producing a staiaihtscd sugar 
raeif-rau.ninieed, fiaual gtnailre piluul plant equipped with iwrr cane juice product, as described aluase can Inc varied in 
tubular ullraliltrairman modules (liv ultcallllratiurn System us various different respects white still incorporating the prin-
was operated in a hutch wise manner with recirculation of cipleas associated with the ruealaod of manufacturing a tea-
carte prim iii he liltereet. The feed presuuuiru.s ranged from 2110 hailiscil cane juice product, as ircccinmbewc described and 
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defined. For industrial applications. the juice ran be sou-
castrated after pasteurisairon, or orlanwor treated. 

flar final propcnam of the sugar cane juice drink also are 
greatly satiable and will be pa Irstilirly determined by the 
additives that can be added to the juice in order to provide 
a - with deuircd qute 

What is claimed is: 
LA metlaxi of gwixtucutg astabilised ease jaix product, 

which larhides the steps of: 
providing cleaned sugar cane giclte 
catruethig sugar cans juror from said sugar cane siiclm 
adding In the calnadal sugar cane juice, a solution 

comprising ascorbic acid for presenting the discolors-
lion of the cans juice, and a member oclrxlrd from the 
group consisting of citric acid. main acid, tulane acid. 
phosphoric acid, and a mixture theisof. for lowcdog the 
p11 of the cans juice, and a incorberwtocted from the 
group consisting of a Sodium citrate solution, a polls-
uium citrate solution, a sodium phosphate di4’auic 
solution, and a mixture thereof, for slabitising the sugar 
cans juice; 

coagulating and flocenlating the sugar cans juice to 
remove unwanted foutints and ammag 

Altering the sugar cane juice; and 21 

storing the filtered sugar cane juice. 
2.A method an claimed inclaim 1. wherein the acidifying 

solution contains 100 to 400 rug ascorbic acid per liter of 
solution. 

3.Amethodisclainreal in claim l.wttetuinthccitricacid, ° 
mills acid, tartaric acid, plaisphoric acid or a adulate 
thereof, of the acidifying solution is mtfllciml for reducing 
the p11 of the cane juice to below 5. 

4 A method an claimed in claim 1, wherein the srxtmm 
citrate tointion, potassium citrate solution, sodium plum-
phals di-basic solution wa mixture thereof, of the acidifying 
solution, is a 0.01 to 0.1% (intro) solution. 

5. Ainetlxel uclaitned in claim 1, wherein that cane juice 
is allowed to stand undisturbed (otis predetermined period 
oltime immediately afleracidification thereof,during which 4° 

time coagulants and fioceulanla are added thereto. 
t A method as claimed in claim 1, wherein the filtration 

of the cane juice Iscifented initially in two stages, with a titet 
stage providing for the separation of parlades having a size 

larger titan five miaotur, horn the cane juice, and a second 
filtration slugs providing for the suparation of pxtticks 
having a size larger than one micron, from the cam juice, the 
cane juice having a cloudy appearance alter filtration 
thereof. 

7. Ainstbnd as clairnixi In claim 6, further comprising the 
step of filtering the cane juice tlrrotrsJl a diatnunaccouseuttl’ 
filter. 

S. Amullard as claimed in claim?, thither comprising rite 
triep of filtering the cane juice in a lulsilar ultra-flltratioo 
system to produce a substantially clear cans jai= product. 
the ,,tjj.fljtration system comprising two tubular ultra-
filtration modules boning part of a continaou.s ultra-
filtration process in which a first ultra-filtration module 
flllcrs act particles In rIta cane juice having a particle sue 
larger than 45000x104 an, and In which a sccc,aid ultra-
filtration module fulcra out particles having a particle size 
larger than 500tht10’ nc 

9. A method an chimed In claim 6, wherein the Brix and 
pH of the flllerud and stored cane juice in sejustcd. if 
required, the Brix being adjusted to between 10 and 14 Brix 
and the p11 being adjusted to between 1.4 and 4.9. with the 
pH adjustment being cifeded by adding one of citric acid 
solution, malls acid solution, triune acid solution, phos-
phoric add solution, and a mixture thereof. 

10. A method an stained in claim 9, further comprising 
the step of pasteurizing of the cane juice after the storage 
thetcof. 

U. Anmethod aiclaimut incluim 1, tiartherenunpriniagtlre 
step of adding of One or mate of a group comprising miii 
juier% fiavoirrinSk coloarhmg agents and between 0.1 and 
1% (raft) citrus pectin in the cane juice, 

12. A method as claimed in claim 1, further comprising 
the step of adding ptmenvalivea few extending the shell life 
of the sugar cane juice product. 

13. A method as claimed in claim I, thither comprising 
the step of removing water from the sugar cane juice to form 
a sugar cane juice concentrate. 

14, A method is claimed in claim 1.3, further comprising 
the step of removing water from the sugar canejuice product 
by an evaporation pro. 

15. A method as claimed in claim 1, further airnpriuing 
the step of carbonating the sugar cane 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 radicO inicialmente 
Reivindicaciones: Folios: 34 a 40 como se radicO inicialmente 
Figuras: Folios: 42 a 45 como se radicO inicialmente 
Prioridad: 29 de septiembre de 2003, US 60/507,947 

2. Objeto de la invención 

Titulo de la invencion 
ProducciOn de jarabe invertido a partir de guarapo de caæa de azUcar 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 caæa, que prolongue la vida Util de la 
enzima en un reactor en columna. 

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

ClasificaciOn internacional (IPC) en C12P19/02, C13K3100. 

3. De la solicitud de Patente (segUn el caso) 

Reivindicaciones (articulo 30 D 486) 

� Los tØrminos "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, 30 y 31 no proporciona 
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 mØtodo para producir un 
jarabe invertido de jugo crudo de caæa, 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 iOnico y finalmente 
poner en contacto el jugo tratado por la resinas de intercambio iOnico con la 
enzima inmovilizada. 
Es as! que la reivindicaciOn 19 y 40 definen una primera y una segunda 
filtraciOn, y una primera etapa y una etapa mÆs fina, respectivamente, la cuales 
pueden ser las mismas etapas definidas en la reivindicaciôn 1, como micro-
filtraciOn para una primera filtraciOn 0 primera etapa, y como ultrafiltraciôn 
para una segunda filtraciôn 0 etapa mâs fina. 

AsI mismo, las reivindicaciones dependientes 2 y 20, 3, 4 y 21, 7 y 22, 8 y 23, 
9 y 24, 8,9 y 10, 11, 12 y 25, 13 y 26, 15 y 27, 16 y 29, 17 y 30, presentan el 
mismo alcance de protecciOn entre cada una de ellas, lo cual muestra tambiØn 
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 Decision 486. 

4. Determinación del Estado de Ia TØcnica 

La fecha para determinar el estado de la tØcnica es el 29 de septiembre de 2003, 
de acuerdo la fecha de prioridad invocada. 
Teniendo en cuenta la anterior fecha indicada, se realiza la büsqueda de las 
anterioridades de la presente solicitud, encontrândose los siguientes documentos 
relevantes: 

Fecha de 
NO Documento Titulo publicación 

Dl GB2198438 PROCESS FOR THE HYDROLYSIS OF SACCHAROSE 1988-06-15 
BY MEANS IMMOBILISED  

- D2 US6068869 

_OF_ _INVERTASE 
METHOD OF PRODUCING A STABILIZED SUGAR CANE 2000-05-30 

JUICE PRODUCT I

Dl describe un proceso para proveer la hidrOlisis de sacarosa por medio de 
invertasa inmovilizada en una soluciOn de sacarosa, donde el flujo primeramente 
pasa po un columna de decoloraciOn la cual es Ilenada con un ion de intercambio 
para subsecuentemente ser hidrolizado, la hidrOlisis es Ilevada a cabo al pasar a 
travØs de una columna de invertasa inmolizada (Resumen). 

D2 describe para proveer un producto a base de jugo de caæa estabilizado para 
uso en bebidas suaves. El jugo de caæa es acidificado inmediatamente despuØs 
de la extracciOn. El mØtodo incluye la filtraciOn del jugo de caæa despuØs la 
acidificaciOn inicialmente por dos estados, con el primer estado se provee la 
separaciOn de particulas que tienen un tamaæo mayor de 5 micras, y un segundo 
estado de filtraciOn para proveer la separaciôn de particulas que tiene un tamaæo 
de particulas mayor de una micra. TambiØn puede incluir un sistema de 
ultrafiltraciôn (Resumen, col llineas 53-59, 65-67). El mØtodo puede incluir la 
inversiOn del azücar durante el proceso de almacenamiento, donde la sucrosa 
contenida en el jugo de caæa es convertida en su totalidad en fructosa y glucosa 
por la adiciOn de enzimas (col 2 Ilneas 22-26). 
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7/’?? 
5. AnÆlisis de patentabilidad (segUn requisito) (articulo 14 D486) 

Es importante mencionar que el siguiente anÆlisis de patentabilidad se realizó 
teniendo en cuenta la objeciOn del numeral 3 de la presente comunicaciôn. 

Nivel Inventivo (artIculol8 D486) 

Respecto a la reivindicaciOn 1 

La reivindicaciôn I dice "Un mØtodo para producir un jarabe invertido a partir de 
jugo crudo de cana de azücar (guarapo) que comprende los siguientes pasos: 

a) Someter at jugo de caæa de azücar a micro-filtraciOn para remover una 
primera fracciôn de contaminantes sôlidos del dicho jugo produciendo Un 
jugo de caæa micro-filtrado; 

b) Someter al jugo de cana micro-filtrado a ultrafiltración para remover una 
segunda fracciôn de contaminantes sôlidos del dicho jugo micro-filtrado y 
una primera fracciOn de contaminantes solubles de dicho jugo micro-filtrado 
y as[ produciendo un jugo de caæa ultra-filtrado; 

C) Pasar el jugo de caæa de caæa ultra-filtrado a travØs de una columna de 
intercambio aniOnico para remover una segunda fracciOn de contaminantes 
solubles de dicho jugo de caæa ultrafiltrado, y por consiguiente producir un 
jugo tratado en una columna de intercambio iónico; 

d) Contactar dicho jugo de caæa tratado con resinas de intercambio aniônico 
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 as[ dicho jarabe invertido. 

AnÆlisis de las diferencias con respecto al estado de la tØcnica: 

Caracteristicas Esenclales Dl D2 
GB2198438 US6068869 

Un mØtodo para producir un jarabe invertido a partir de SI (Pag. 3 Ilneas26-27, jugo crudo de caæa de azicar PÆg. 4 SI (Cot 2 22-26) 
Ilneas 1-5)  

SometerSI al jugo de caæa de azUcar a micro-filtraciOn NO (Cot 1 55-59, 
Col 3 Ilnea 48) 

Someter at jugo de cana micro-filtrado a ultrafiltraciOn 
produciendo un jugo de cana ultra-filtrado; NO SI (Cot 166-67) 

Pasar el jugo de cana de caæa ultra-filtrado a travØs de (Pag. 4 Ilneas 
una columna de intercambio aniónico 15-18) NO 
Contactar dicho jugo de caæa tratado con resinas de 
intercambio anionico 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 Ilneas 1-6) 
mezcla de glucosa 

y fructosa. 

Dl es el documento del estado de la tØcnica mÆs cercano porque describe un 
mØtodo de hidrôlisis 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 DI por el paso de someter el jugo de 
caæa a micro-filtraciOn y ultrafiltraciôn.  

El problema tØcnico objetivo es como remover contaminantes insolubles finos y al 
menos una fracciOn significativa de contaminantes solubles. 
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D2 describe como se soluciona este problema tØcnico mediante una proceso de’ 
clarificación  donde el jugo es primeramente filtrado a travØs de una malla de 5 
micras y luego una micro-filtración para separar pequenas molØculas. Para 
clarificar aun mas el jugo de cana, este se pasa a travØs de un sistema de 
ultrafiltraciOn tubular (Col 3 lineas 44-55). 

La reivindicación I es obvia porque el tØcnico medio en el arte enfrentado al 
problema de remover contaminantes insolubles finos y al menos una fracciôn 
significativa de contaminantes solubles, incluirla un proceso de clarificaciOn que 
consiste en una micro filtraciOn y una ultrafiltraciôn, que revela D2, dentro del 
mØtodo de hidrólisis de sacarosa por medio de invertasa inmovilizada como 10 
ensena DI, logrando de esta forma el proceso objeto de esta solicitud. Por lo 
tanto, Ia reivindicaciOn 1 y sus dependientes no tienen nivel inventivo. 

Dado lo anterior, las caracteristicas tØcnicas del mØtodo para producir un jarabe 
invertido a partir de jugo crudo de caæa de azücar de esta solicitud, no representa 
un avance tecnologico sobre el estado de la tØcnica. 

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

6. Conclusion 

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados 
as[: 

No Documento Reivindicaciones afectadas Requisito que afecta 

Dl GB2I 98438 1-18 NIVEL INVENTIVO 

D2 US6068869 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 tØrmino de 60 
dIas contados a partir de la fecha de notificaciOn de la presente comunicaciOn. En 
caso de no dar respuesta al presente requerimiento, 0 si a pesar de la respuesta 
subsistieran los impedimentos para la concesiOn, se denegara la patente. 

NotifIquese el presente oficio cforme a lo dispuesto en el numeral 5.2, literal e), 
del capitulo quinto deItuIoy(71ero de la Circular Unica NO 10 de 2001. 

ALIX CARMENZ(CESPEDES DE VERGEL 
Directora de NuØ’vas Creaciones (C) 

El anterior� requerimiento fue notificado por fijaciOn en lista, de fecha 

_ ’t’ 2V 
CONCEPTO TECNICO EXAMINADOR TECNICO 

N03730 FCodigo NO 202090 
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