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METHOD FOR CLEANING | TEMS | N PARTI CULAR FI LTERS, USED DURI NG FOODSTUFF
PRCDUCTI ON i d The invention relates to the cleaning of

appar at us use uring the production, processing or tr

foodstuffs, WO particul ar the filteriﬁg thereo?. An gehﬁ%ggpggnt -
exanpl e thereof is the cleaning of apparatus for 5 brewi ng beer and nore in
particular the cleaning of filters, such as nenbrane filters for
filtering resi dETHOR FORARBANING TTENS M FARBECYLAR FILTERS. VIO PURING HOORFTUF S

i nvention the tERPRUCTION »\ qquction” is used to indicate all treatments

carried out on foodstuffs, such as production, treatnent, processing
and 10 the |ike. During the production of foodstuffs, such as
m |k (products), fruit juices, beer, soft drinks (s
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| enonades), cider, wi neTh&hdrysntinn relatesi FethdlGLRae: ﬁd°%.app?ﬁip?§ke,
t he probl em of t QikeRr @S nghehe appedwdtiionTu probesd ng |eaeeasfest afcertain

Do because FUNRHLS RO N Sonres JALE! LAE FOLOAILARIRBEC A1SOM Dod
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of the final produgt
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10 the like. _ '

During the production of foodstuffs, such as milk
(products), fruit juices, beer, soft drinks (such as
lemonades), cider, wine, sherry, port, distilled drinks and
the like, the problem often occurs that apparatus must be

15 cleaned after a certain period, because components from the
material to be treated are adsorbed or absorbed or
precipitate on surfaces of the apparatus, which is
undesirable. This may in fact give rise to a disturbance of,
on the one hand, the operation of the apparatus and, on the

20 other hand, the quality of the final product.

The apparatus involved is the apparatus used during
the treatment of foodstuffs, more in particular liquids, as
indicated above. More in particular, filters are involved,
such as membrane filters used for filtering the above

25 products or semimanufactures therefor. .

Examples of such treatments are the production and/or

- processing of milk and milk products, fruit juices, beer,
soft drinks, cider, wine, sherry, port, distilled drinks and
the like.

30 In the case of brewing beer the invention relates to,
inter alia, the apparatus used during the preparation of
malt, the conversion of malt and/or unmalted grain into wort
and the further processing of the wort, with or without



processing of mlk and mlk products, fruit juices, beer, soft drinks,

cider, wne, sherry, port, distilled drinks and the like. 30

Inthe case of brewing beer the invention relates to, inter alia, the
apparatus used during the preparation of malt, the conversion of nalt
and/ or unnmaWWQ#/4§528i n i nto wort and the further proccRGIMNN706294 he

wort, with or w thout
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2 addition of extra
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sggggnggnghat the 20 apparatus, and nore in particular t he

The capacity of filters used in such processes, the
flux, decreases in the course of time, which is of course
undesirable. This particularly plays a role when use is made
of membrane filters. This capacity decrease can be partly
inhibited by rinsing back the filter. After some time,
however, this is not sufficient, and it is therefore
necessary to clean the filter. _

A further examination has revealed that the
apparatus, and more in particular the filters, become
contaminated by a combination of all kinds of compounds, of
which polysaccharides, oligosaccharides, proteins,
B-glucanes, fats and polyphenols are important components.
during the production

Conventional cleaning techniques, e.g. based on
catalyzed or uncatalyzed oxidation, e.g. with a
peroxide/metal (manganese) complex hypochlorite or
hypobromite, areé not satisfactory, which appears from the
fact that the flux cannot be restored to the original value
or close thereto. Nor does thé use of detergents or enzymes,
such as proteases, carbohydrases, amylases, pullulanases,
proteases and lipases, lead to the desired results.

There is therefore a need for an efficient cleaning
system for cleaning apparatus for the production, as defined
above, of liquid foodstuffs, which system is capable of
effecting a proper cleaning, which must preferably be done

St iviFo the; A sterspte il exgchsplocesgesthe he



contam nated by a conbination of all kinds of conpounds, of * which
pof"ysacchari des, oligosaccharides, proteins, [err]-glucanes, fats and
pol*yphenol s are inportant conponents. during the production 25

Conventi onal cleaning techniques, e.g. based on cataly gﬂzgr
uncat al yzed WQP™MHFI0N, e.g. with a per oxi de/ net al (mané € é’fom@'c‘)rrpl ex

hypochl orite or hypobromte, are not satjsfactory, which appears from
t he fact that the flux cannot be restored to the original value 30 or
cl ose thereto. Nor does the use of det ergents or e such as -

proteases, car bohypbinsasshany|tsies (15atp | Bk gnd rg‘%lﬁgof’géglés and
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t he basis of a ¢ |na I on of ic nitrox nd_and a '
hypohal i te. Thi $¥H@ceFest rEﬁ%v%q’Palﬁa Pﬁrri‘ﬂa?‘?’f)%ss ?%O%pr’rggers during the
producti on Qb f oodst uf f Theeigvergrieni rhexefdrerelatesytbagemethod hgor :
apparat us or cﬁ%rg%?.og apphtgfds Jdba durln? tﬂ_@epi'daiﬁﬁtl'oﬁnothﬂS@an@ffs,

relates-to a net cl eani ng appara used ur| the roductlon
of foodstuffs, in Vﬁmc\khltbﬁstﬁ"%a‘éﬂ)‘g’ﬁd‘tsu?f‘ ‘b?f? FeV e Swith a

cleaning system based on the comblnatlon of a cycllc nitroxyl
compound and a hypobalite in aqueous solution.

15 Preferably, the cyclic nitroxyl compound is a“

.~ substituted piperidine, -such as 2,2,6,6-tetra-
methylpiperidine-N-oxyl (TEMPO). This is a commercially
available compound (CAS Reg. No. 2564-83-2).

In combination with a hypohalite, preferably a

20 hypobromite, it is possible to obtain a rapid removal of.
contaminations by using catalytic amounts of TEMPO. The
hypobromite, which is preferred, is preferably formed in situ
from hypochlorite and alkali metal bromide (most preferably
NaBr), =o that the reaction system of Fig. 1 is obtained. It

25 is to be ‘noted that preference is given to the use of
bromite, since it gives a considerably shorter cleaning time
than the chlorite. It is also possible to generate the
bromite from other components or to add it as such to the
system.

30 The method according to the invention is most
preferably carried out by contacting an aqueous solution of
the nitroxyl compound, such as the different nitroxide
radicals, e.g. 2,2,6,6-tetra-methylpiperidine-N-oxyl (TEMPO),
4-0x0-2,2,6,6-tetra-methylpiperidine-N-oxyl (OTEMPO), 4-

35 hydroxy-2,2,6,6-tetra-methylpiperidine-N-oxyl (TEMPOL) and

other derivatives havipg the same 2,2,6,6-tetra-



.cl eaning system based on the conbination of a cyclic nitroxyl conpound

and a hypohalite in aqueous solution. 15 o Preferably, the cyclic
ni troxyl conpound is a substituted piperidine, such as 2,2,6,6-tetra-
met hyl pi peri di ne-N-oxyl (TEMPO). This is a comercially avai l abl e
conpound (CAL RS BNo. 2564- 83-2). ~In conbi nat PGRINIITORS
hypohal ite, preferably a 20 hypobromte, it is possible to obtain a rapid
renoval of contam nations by using catal%tic anounts of TEMPO. The
hypobrom te, which is preferred, is preferably forned in situ from

hypochl orite anBeERXbPiPeRtdine?oepyé (FBMPOpraNedretiony as wehBras so that
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met hyl pi pe(r)lfogi e 1€y 1 17 FiBfSoR SKEFERAI the Rasisaof hypeehicmitieealinline
basi s of 4, 4-direkal/ | kremicle @ndetheorytroxyl (dO@vundansd used, the amount
2,2,5,5-tetra-ngf M&Nid&'iisdis'ignwf.@éﬂﬁtif REE than the amount of
'hypochlorite. Since the bromite is regénerated, bromide
contents (calculated as Br) of not more than 1 g/l are
15 sufficient at the above concentrations of the nitroxyl
compound.
' In a characteristic method a catalytic amount of
TEMPO is used. Only minute amounts of the cyclic nitroxyl
compound are necessary, since it functions as a catalyst for
20 forming the active oxidant, the hypohalite, from hypohalide.

It is to be noted in this respect that the present
system of cyclic nitroxyl compound and hypohalide is known
per se, e.g. from WO-A 95/07303. This publication describes
the oxidation of carbohydrates with primary hydroxyl groups.

25 In no manner, howe&ér, does it appear therefrom that this
system is useful for cleaning apparatus used for the
production of foodstuffs, in which the nature of the
contaminations is as different as indicated above. This is
the more surprising as the conventional cleaning methods on

30 the basis of hypohalite, e.g. with filters when brewing beer,
do not give the desired effect.

The invention is applicable to all apparatus used
during the processing of foodstuffs, and which contacts the
main stream and/or the secondary streams of the production.

35 More in particular, the invention is applicable to the
cleaning of filters used for filtering milk, milk products,



“and the hypohalite in water with the contamninated apparatus. 5

The concentration of the cyclic nitroxyl conpound preferably ranges.
between 1 and 250 ng/l, nore in particular between 2 and 25 ng/l. Such
concentrations of nitroxyl conmpound can be properly conbjined wth
hypohal i te (WE97HER3 OC) concentrations of at |east 0. 3N eraply
0.75 to 10 10 g/l. In case a systemon the basis of hypochlorite, alkali
nmetal brom de and the nitroxyl conpound is uSed, the anount of brom de

is significantly | ower than the anount of hypochl orite. Since the
bronmite is regefft Finkponfider. WidEnt SREETY c PUth atfddtids IBEFe8# not nore
than 1 g/ are Hisuuififlied dptinké, theembeeetiodchedr atremisivall beerni budxyliso

conpound. rerjsti h al yti n f
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hypohal 1 e 1 5. kit LTeReaaBhen gl el dndnilafa¥ kn8® b8 PR 875
descri bes t HdeoRiigmiidogibhex aish dhatianarsywpx hE nwardhronglr bhel groups.
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above. Thi slos contardnatiensutlpe isinmengsat ien cohviehs icomploneheani(ngraeihods
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not give the deSired effect. The J nvention is_a al |
appar-atus used dur i ﬁ'get RE ‘bﬁ&é’@sﬁlﬁﬁnﬁf’gfm&%f%}’rﬁa amlfhk%’ht acts
t he _mai n st nehiandher al kel see orehgey  Ihr peastife t fwhipr dduat yabue35 Mre
n particular, Lhgiaeet@en sy A 193bhEehtubity only HBBLRIoPEEL! L40rS

used for filtering_mlk, mlk pr S,
15 combination with the nitroxyl compound, even weakly acid pH

values are possible (pH>6). Since the cleaning is often
accompanied with the formation of organic acids, the cleaning
‘can be controlled by means of the amount of caustic required
to maintain the adjusted pH. As soon as the caustic .

20 consumption strongly decreases, also after dosing HOC1/HOBr,
it can be noticed that the cleaning is terminated. This
system has the great advantage that a low concentration of
oxidant is sufficient, so that damage to apparatus and parts
can be decreased or even completely avoided.

25 After cleaning the apparatus is rinsed and can be
used again. It is to be noted that the system according to
the invention can be suitably used for each cleaning. It is
also possible, however, to alternately clean the apparatus
with, on the one hand, a conventional system, e.g. based on

30 detergents, optionally in combination with peroxides and/or
enzymes, and, on the other hand, the system according to the
invention. It is also possible to use the system according to
the invention as a kind of postcleaning, subsequent to a
conventional system.

35 The invention will now be explained by means of some,
non-limitative, examples.
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5 " 'soft drinks, cider, wine, sherry, port, fruit juices, distilled
drinks, beer, settled beer, residual beer, but also t he wort/ spent
grain separation, hot trub separation and cold trub separation. 5

The contact WesTSER cl eaning |iquid and- apparatus may TN QP¥¢d bot h
statically and dynamcally, that is to say: the liquid either is
stationary or flows through the appar at . Suitable contact tines range
between 5 m nutes and 2 hours, which tinmes of course al so depend on the
degree of 10 contani nat¥WPLEnd concentration of the conponents (more in
particular the nitroxyl conmpound) and the tenperature. The pH

of the cleaning liquid j refe Kk hin.the e Jange. In
practice, this is a val e“'P 8ﬁgf‘nﬂ°€§?\efe°ﬁ %‘ gﬁgfrﬂg tklae SING onl y
hypochl ori t e i nwhick owds rIa:tqmmiedl whthha nonrused "@oﬂ?peuﬁdflbm vastiiledaci d
pH val ueg a%@eﬁoé?é bfﬂ:(e(i‘éaG)foeraﬁé t ke (‘dte%nﬁ&ﬁskﬁré’féﬁrb .3 bar. The
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adj usted pH. As soon asn,the u 0, UG%E:O t ses, also
after dosi ng HOC / HOBr , el t%t% %EEE%é %o%n%le 3 &°§ 5019 e%?]q'ﬁctrt?%
terminated. Thi Solutieyseenhaiaingnd -§rebt %Rﬁ/]&nt:“ég@gb’l‘l\al‘a%rl :
concentration 01‘150I /Dxmtmdd iaFtewf thei eDéanibny tohat teaﬁagestﬂepémcﬁtm and
parts ecreased or t \VOI ter
cl eani ng thggapggiﬁtﬁg % "Fa}%szj(f H§Q-QP_L,§ &Lé’ ohe m%%@ tgge (ﬁ:)t |s to
noted that the $pilewingcmhliengome resulhe alfﬁ/e'lﬁtﬁtﬁé can be sui tably used
for each cleaning. It is al so possible owever, to alternately clean

t he appar at us wi th, on the one hand, at enti onal system e.g. based

on 30 detergents, optlonally in co t j xi des and/ or

enzymes, an E on the other hand, tﬂgi§§5{£2%%ggzﬁa§?ﬁg to the i nvention.
It is also possbghg quHEe the syﬁten1accord|nggto the igvention as a
ki nd -of postcleanlng, sequent 580 1100 1400
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conventional system 35 The invention will now be expl ai ned by

means of sone, non-limtative, exanples. WO 97/ 45523

PCI/ NL97/ 00294 6 EXAMPLE 1
By neans of a nodule for filtering settled beer, whi ch was provi ded
with a non- wapstssybrane filter, settled 5 beer was. filte®dMEN%he tine
at a pressure of © 0.3 bar. The flux of the beer was determined at a
nunber of times (A). Then the filter was cleaned for 2 hours
with a solution containing 4.5 g/I HOO, 35 ng/l NaBr and 15 g/l
TEMPO. After the cleaning the test was repeated (B). 10 This cycle was
then carried out one nore tinme (C). Inthe, ., following table sone results
are |listed. Qaimgaple 15

Flux (1/hour/bar/nferr]) Time (mn) A B

§50‘ 20 1. A hdhod for cledddfy apparatus; 1moge in qutlcular a

10§Qlter, used éﬁg¥%g the production of foodstuffs, wherein
gsaid apparatus is contacted after use with a cleaning system
based on the combination of a cyclic nitroxyl compound and a

S hypohalite.

2, A method according to clalm 1, wherein apparatus,
more in particular a filter used for producing (filtering)
milk (products), fruit juices, beer, soft drinks, such as
lemonades, cider, wine, sherry, port, distilled drinks and

10 the like, more in particular beer, is cleaned.

3. A method according to claim 1 or 2, wherein a
membrane filter is cleaned. '

4, A method according to claims 1-3, wherein the cycllc
nitroxyl compound is used in a catalytic amount.

15 5. A method according to claims 1-4, wherein the cyclic
nitroxyl compound used is 2,2,6,6-tetra-methylpiperidine-N-
oxyl (TEMPO), 4-oxo-2,2,6,6-tetra-methylpiperidine-N-oxyl
(OTEMPO), 4-hydroxy-2,2,6,6-tetra-methylpiperidine-N-oxyl
(TEMPOL) and other derivatives having the same 2,2,6,6-tetra-

20 methylpiperidine-N-oxyl (TEMPO) skeleton, as well as .
derivatives on the basis of 4,4-dimethyloxazolidine-N-oxyl
(DOXYL) and 2,2,5,5-tetra-methylpyrrolidine-N-oxyl (PROXYL),
more in particular 2,2,6,6-tetra-methylpiperidine-N-oxyl
(TEMPO) .

25 6. A method according to claims 1-5, wherein the
hypohalite used is a hypobromite.

7. A method according to claims 1-6, wherein the
. . hypohalite used is a combination of hypochlorite and an
alkali bromide.

30 B. A method according to claims 1-7, wherein the
cleaning system is used as an aqueous solution.

* c L M S *
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7 i 1. °~ A nethod for cleaning apparatus, nore in particular a
fildter, used. during the production of foodstuffs, wher ei n sai d
apparatus is contacted after use with a cl eaning system based on the
conbi nati on WPIH485%%| i c nitroxyl conpound and a 5 hypohal PEENL700294 . A
nmet hod according to claim1, wherein apparatus, more in particular a -
filter used for producing (filtering) mi ¥k (products), fruit juices,
beer, soft drinks, such as | enonades, cider, w ne, sherry, port,
distilled drink®.and 10A mébhdd lescondiagi ko pekainsullal . bwberein sakdined.

3. A et hod c%aaaﬁgngstgreé@aéa byoha 21edhBFfivith anothBbERagn{Adter is
cl eaned. thod according to clainms 1-3, wherein the cyclic :
ni t roxyl corrpouﬁél's‘:§"‘u$ed in a catalytic amount. 15 5. A net hod
according to cl aions 1-42 mieehed rfarherodobing one mint moxel foodpbufits ugesrs s
2,2,6,6-tetrg- mgihyh Eh@@ﬁ?gknﬁe& in s@ifhbié_%@ratélﬁpowherein said

4- oxo0- 2, 2, 6, 6-tetra-nmet hyl pi peri di ne- é .

4- hydr oxy- 2, 2, 6a@PPé'PFHSrréFhW%‘iﬂp’e‘ﬂYdlcﬂr@aﬂﬁﬂx‘g}?m %B@F’@? aREcERiRg to
derivatives hawam:gr oremezerol, A &ine t1etor.a- 20 net hyl pi peri di ne- N- oxyl
(TEMPO) skeleton, as well as derivatives on the basis of

4, 4- di et hyl oxaj.(y i di neTheowge of a EIESRVLNG ofiystem based on the combination

g g g g te:ra rr%tfhxél eytneki Hiﬂ@oﬁp@dmpblaa@wﬁeferabmm bamaaﬁatféﬂla«hth
e

accordi ng t cI & %’p%hgﬁr\k%lepg?’ﬁ %ée/anmg ﬁ§83ﬁ%'#§ é‘sfse%c’irs tﬁeh%‘g%‘r‘%‘?ﬁ%

more in particular the filtering, of foodstuffs.
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used i s

7. t”A net hod according to claims 1-6, wherein the hypohalh%%
a conbi‘nation of hypochlorite and an al kali brom de. 30 B. &0A(a-
met‘hod acpordlng_to claims 1-7, wherein the cl eani ng syste-qislﬁﬁké.as
an aqueous sol ution. WO 97/ 45523 R\
PCT/ NL97/ 00294 : 3 : met hod-
according to cl PEA1-8, wheV TR T A Braal NG 1's preceded BY a
cl eani ng_ A0 APSERFBH pubLISHE) Bex s HreNT cdormmiIoh fREATY T
g . S8&STHS—e—p Hr—partrcurar " DEel 1T L
appar 3_ (§) IntegkptignaliPptens Slagiication S50 - ¢ ursﬂ5 ] S(LD Egpepationg! Fublication Nugpbers i g W& ’?(Z‘Fﬁ%%
according ¢1aD 754, 8y or nore of cl ai 1 - : he U4R€m
cl eani hig system based on the conhindti n1“8lntemﬁ?“ﬂ%’%'?fi?"cmg'g tr Xy “ig%%‘;}%&”
preferably in conbinatign wth ONA beibhated SdtesCAIE AR AYAGREAEABBSG BR’
fsed f%?”t'ﬂﬁ“‘b‘?’ﬁ'cﬁ!&'f‘?‘%‘h,ﬁ“mm o T b e pe oo o3, o5
f 00dst Uitzb)International Filing Date: 26 May 1997 (26.05.97) GH, HU, IL, 18, JP, KE, KG, KP, KR, KZ, LC, LK, LR,
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(57) Abstract

The invention relates to a method for cleaning apparatus used
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