PATENT SPECI FI CATION (11) 1442402 (21) Application No. 49563/73

(22) Filed 24 Cct. 1973 (31) Convention Application No. 15623/72 (32)
Filed 25 Cct. 1972 in (33) Switzerland (CH) (44) Conplete Specification

publ i shed 14 Jul. 1976 (51) INT CL2 Cl2C 7/04 // C12D 13/10 (52)

| ndex at acceptance C6E 11 Bl (54) PROCESS FOR THE PRODUCTI ON OF BEER
WORT USI NG ENZYMES (71) WE, CIBA-CEIGY AG a Sw ss Body sible for a poor
quality of malt. The con- Corporate of Basle, Swtzerlanddo hereb

sequences of usiPATENTSPROIFIGATFIONec! 4tk thd M%dézfor

which we pray that a .- brewi ng technology can manifest thenselves: Patent
may beegy aof)eRpdittibsNo. #9383 he et hqsh)bied 206tYQ68LLY 1149 LggirgQys during
the br Gl 1)5Conm{x&n\ﬂpﬂcaﬁo% l‘ioolﬁ%l f)eﬁ)magﬂedt29 OQeIQPf‘{ntl / . \ 0Cess
itsel f " gh nS ; glap‘p@h) produced. Thesé 50 descri bed I n /A& S0l | owi ng
St at enent (,c et ecﬁ%am ﬁ,hshe 9{1 g 47%‘ over extract [y Vo

i nvent 'gh s&r ,00 2 8 v ts in the worts
concen'ﬁ'at( the 3 u 46 r worts from na popd v e 2
ni t r og®m &Hp éa"Feﬁtat“ﬁe wor t&E HR1 the aid of added eRg)N Ay/to beer
wort so ce55| vely long sacchari f [ cat lon times and cl ari - pr oduced.
cation tines, the danger of subsequent gelatini- 55 Malt has been known for
a very long time as sation duri ng clarification, poor degrees of the base
material for the production of beer fernentation in the final mxture,

difficulties in wort. The raw material used for the produetion
f er ment at i 6# BRRCESS BOR EHE PRODYGTIQNOF REER WARDEYING EYEYMES i s brewer' s barl ey

whi ch initi aI I y con- However, such consequences are not e pt i on- 15
tains no fer rang)'%pt:gslé%@ﬁ‘aeqmda 5160 Bofie s jible sotf*P?gr qu oo}% s BEcause of
the vari ou&cf(’g,a gtfm i & gga gi, {pn & @chlg tveshouse
tioned, th&yentmmegrmaacust and @@ lethod by ( L@er amaneuszmsresunng Mepmmmgcul ar

anyl as es’ aﬁ‘dc Hitteaseesformed,vtelbt papticplar5 6 pforSy Melf pad; i the eerefuesd; Thgter PRs ar e
formed. WL RAAPHIRE G, cqiil g iit S Sher vor  or
i n the renmak Rtdagktibe bt b (llﬁ%ttporsﬂlulbmh@ro@n% &k Rorts, ek ewi ng
process_ arte analomdﬁeszebmdaﬂolbeeertsdﬁe caﬁvelyﬂhmaccltahﬁcaa r@s@si chofivert the

i nsol ubl%® %’ activit |°é*$°“dt‘"°t rt°fs tr 13’6‘5‘ ?%1

Lopebl e Supginigh el e BE KRR d oy '”“t&@;’“’f R, can

only be kemn Whé hwnhahahg Iﬂseﬂ'ﬂir&ﬁlﬂ}oaﬁctlwl @ efthtRs bR 6htens Uike@ sy theldee

accept abI eOﬂmm it Yrepy Slbgiem h&tﬂdmtailbmt rmmn'er lmhlcelye etpn@emeetmde% aded by
the prott ""%l g% R “"ft ey 12

ouse oned e to occ r Tegular Bra
fragnent . 85 pRElED GiksAand pBRRL d et AFEFI LS

economn ¢ dars a:dnan@mgﬂm rﬁﬁunga er@iit tx@ac i ‘dﬁchmuﬁﬁlthabder r&ﬁ mmmsﬁn for to
the bre @sOfcfé‘mé leneern into a soluble form.  7Agewingr procesy gre guainty 4ykibes WOnE focess

and for usA%ﬁ hﬁiﬁ \ n%ﬁ%mﬁég gﬁﬁ Iﬁ?ﬂ ﬁ‘xirz?e’par blewg o¥; nt of

certain quag mledhi WagH: Qhbshded fuctl & thdT OMb O Eifsing amrmdn emahpduct i on
of beer thetrlb;amstems‘ﬁlrae!saademmythwroteasqs rtcoc es@e:sedma cbrqug tevbaology.rThinnemést whi ch i s
deficieps HYf ‘emponie 151 PRAtS: PeREeni nighy, rewlipinserays ecoppmiaiifAEES activity
whi ch Conpgat&lg DbliGint BRoBind o the3 O t«‘bﬁs&ﬁééﬂ Gt Fheupembosmance of
the enzynegeveis tpfaaamﬁmgzt:haatte.hsaasﬁ qmnd at:heesqoﬁoothea’muct"@n pitegrent in the
malt is t hths t&er rihese enzymtatie progesses l(EMLua g&’zl}; Zs‘}‘lilh@‘tﬁe?“l‘%‘ifs | AM

2, 006, §|@t E{Eﬂb?ﬁ rfgl'}gﬁ(:ieemhef);rlt lflhlé tfé lne o Qi case

obt ai ned fﬁrg-,gﬂt 1tKeORAS isthid Blkstir enacd,l“n gjbﬁﬂlta S(-orh mfvﬁekgﬂmQQSIIe&sflaMm’m ng
process | MnﬁlpiﬂB&p qmahe opﬁxab@aecet ghittai rtbe pfo qhained fromnifrizopves niigesl ity of

t he beer p¥ brew |prq§gss %zg mpr f%j?ﬂ?ttt d o g.élhse
obt al ne% 35:31% A?\%: et erﬁg BocdhsSubris NG 20 A96C 21, sx‘n‘qm Baci | | us

subti | Ngualits 4o oahtyyise@btamai firgm Rh@pmm&osumpor t ant

bei ng g #tats@l qnbmalanteidyf@tbmfﬂhl ZRP!
srayie ot R e es”@ﬁ'@ e TG vl o
tors areopye LL y acIIus sutl s Ms. 24
ATCC 21, 81;8%th lnel @athd clggaté teyd; tp}rémh;nahe can The mstm;atrelsmimﬂgggﬁgggp?“’f"’f om
enzynes bet“gng‘b e WEGG? 9P crarea n Eng, %B) ng on
where the é e ?\?rg ﬁgmc _mc(z)::: rft :%E kg;i(?%%lﬂ “lﬁ%r;’ lr‘fiansInstltuteof &f own and
on the @§i Eﬁ&ibihanoarbdse&rrdl @dctorsiwhich B@espond heMied&yIogSTa&ye | sol ated from tHe
respective nmalting which above all relate to the optinum m cr o- or gani sne
i n manner known per se, see, germnation conditions such as noisture, tenp-
for exanple, J. Agr. Food Chem 13 No. | pp.




erature and duration. In nost cases it is the 30-34 (1965). "I AM neans
Institute of Applied 45 conbination of several factors which is respon-

M crobi ol ogy, Tokyo. 90 2

1,442, 402 T T T 2°'Tn the present
process, the anount of the manner known per se in brew ng technol ogy,
prot ease, based on the weight of malt, is prefer- i.e. usually at a pH of
3.5to 6.0 and at a abkyHM001 to 2.0% especially 0.002 to 0.2% by
tenperature of 200 to ] the reconmmended wei ght, the anmount of the

a-anyl ase 2s prefer- enzynes being ad#d0io the malt mash either 5 2ably
0.003 to 6.0% especially 0.006 to 0.6% by before or during the mashing.
70 wei ght, andint the pasmumoceeff thteheo @t tany a@@ “§Wﬂ paIfe “’p\“@@%l"'c}l“ﬁV&’ntlon is

| I1ustrated B ’@&"i?%@@ ef o o %%’9‘%&' )t eritord BPo00 G, 35 ﬁ“/heré’mﬁ“ '3 owi ng
exanpl e; per SEHABE Smalbs cDie Boh fhmy eexﬁyﬁﬁ@ G R TOMA
gl ucanase s BdﬁﬁN]&oBS%&sﬁﬂﬂlyD@O@to@&Yby Wmf hér duihgstechaghingt he wei ght 70The

activity of Mgghtewgy}pmamaw jof ;hg cqarny is pgesent invention is illustrated by the

bri ngi ng abo@;e }tﬁ‘% f fjfg&g bE‘;Q ﬁ%ﬁacﬁ%ﬁ,ﬁ?‘%‘e RTOHHBCI R &Y nvent i on
t hus nmakes i tisofi08 ®I0oBy whiht! swaegnr privel Leeaty f §rofhe Meatyime | GdibRStin t O
conpensat elot hémalnadequat e enzyrre activiti bmlgmga&pmdwleyesmsls*{e@mamwemktxct e aid
of Congress Wo?"!e Hrggent F'Q Bﬁ“i‘a!‘ inpamsibigt i B pechyport Py d a“ §met an
sy taien i MRl El R il oo

wort w th gog@quently@sdd bottﬁatqtb rlwby 1th§<5)d te&xﬁl amg) ca reW| ng properties

can be pro techijelugicdl Hirewinguprpresgies canvip IS 8¢ duted fmllbwf fich
nal t bat Ches duq:q’lﬁr}?m%; mes O ’:;lceltep\l!’gurt}l}leresu s1in ad Eﬁ; ?Oqggét dg% rl r nal
qual ity use Q\fbs%a ¢/ fBtene ndlie,ﬁ)ﬁ't LY @ | ol f§te'3plﬁ’g usin dﬁya H§| t) are
pr oduced fronhbrf@\mmngthbafeweybﬁ]d;bﬁtﬂ&nﬁalta te&ﬁetatmg onSOCIamageﬁm tigf nﬁd’stofSl nce
the  of n?@r rlrlalisescmlg iﬁeeed@?d g)t esapichgs halfdivn dléfef Pﬂdtﬁ Fh;’s)f Ghe t&5ng

1
the brever’ s HpHiIEcert: prid e z"b‘;f::é%p%eat fih B b ti mes
of 20 houseSgy#@Nintpertdn® :ﬂggebbﬁm 9{3 aﬁ’la use Mn praéhic dbﬁt@:ﬂ t' on (4

and 8 days)_. saiheednaJastteﬁ&ulahgbmmgmaemhmrtétrur eri od fog?germ natlon The

which is Kl nngdsrsp!éamil y e Seipmeans that ghegr o\ e eyt Wi e
of the barl e)g" ﬁé@ﬁgye&hg%‘i ¥a ] watﬁénd Warme W@\‘Eﬁ ig{gnm "5

further mpor@mgd aa’b@gﬁcal Bk such at mpegzzzusrméueus IAM memu g pir &t | ce

cont ai ni ng, 258piotions endc &luhaidn Oivalset bt sees,ul éﬁ? Oé; Wﬁ}‘gtw;ts I%Séu%ﬂj Na. a254f J<0
25 ingis s&ﬁ%ji‘n gtk e prac ;éiggéggma;m -~ £ oh ngl ggg f},‘{i€35‘21 3ay

. Lritn
malt are nixe@ Jgpiﬁﬁoe B CAREhE LAy Ofndt FIemPar the Vs shidnike Whialby B
of water and ofaterimportant @RGMs\ald flgbursit ither | ﬂlgtllumabtllralm é4 MﬁC 83 e @mdn

process ang i‘é’f‘i‘“d?‘@dfmﬁd’h:gblsﬁ'bes%ﬁlma%Hé F é& Bt é‘gﬁ)

e’ ocheh AR AR i ol Chl Ao s e

Lhe 1 espi 1 At im A e e G S ia&q:t o tamalL 1 om
Baci | | us subtabsbdiatedNeith 2 4edB@ion drs o gieddded Wett§°¢.he process of er m nati on,
0w ATCG, e ey | gl e e
However , shord il P aRimiidh Lo Eiz o hin dhoglo

mal ting tine repr&neAB]so &faﬂ‘mﬁngtohﬂammﬁhmt i onin theasagle 34y mefibed heovB-tg& mcanase
obt ai ned fromftmshqrmrlwrpﬁﬁemnﬂomswseb#e dnaft fisanaghg ﬁ*é“ti"ﬂth? éddedBﬁ % u

subtilis Ng. 20 ﬁﬁté@oxggo%h%ﬁ)ﬁd% ffitiopy 5 d(fﬁ} ﬁé%ve prppesy T l'1§ an
of 0 n

essential parlehsymddy@sull i’ﬁtablra@/azhtﬁge&lts KHoFtéin Jaﬁﬁre«?s egmht@mse& , at Of

malting, is m@them@ﬂngnmeed II*Pe‘ ; tsfggtegaﬁf&(z@far:mnég?én tmmd $o [err]
the tenp- " tthreinep thiED 5 Pipgel 1ot |ng
ooed s ant B SR TR I R R ..

be m nut e. pldeAt SUSHeeRNA! @NgiveSa K@PdrtidnOsf 3911n|ﬁ1&ﬂld{ @8 ampasti@ated theh trised
reduction in diS#\Péfe elrrpggdcqyfammatsu SfelFCFS]Lg‘%ér ngaiatat o, rate of E¥msenisaecd 763€

addi tion, acc a":mam\é‘g‘ggqﬁr # hcﬁlﬁﬁ@ft F%L t‘ﬂ?e‘(}?‘lﬁr is dhegr pagipiped 9520 g ng to
the presents Innmmychomch R BHAWIBEract! €l afteRgrel, Gmpli@M OBty AehRkRYYI2ar e

tested in theontérﬁlﬁmlthstwed "ﬂbcgk@gamyhseaprwayrmhng:da bmmgmcmmarctadted imsh t hus
produced. re ?eFéﬁ%}?'ta incregep i gt WEJ’F of"aﬁ‘?ﬂl’tﬁ@e%bt ained In the same way
as descri bed GRGUE i &h%éﬁ&ﬁl er Weé 2O B Fh) Bl AR ESERL S
little das nmd tnsdoﬁtynasdnednahutwhxcw if hﬁiﬂty adgles cafipoyit andb-dnfilo@Udckigounds, b&W ng
t echnol ogy. Iaqrﬂa{M!fsttp onlt 0111" fpvﬁfe sgehilita pecele-v e ﬁplnhrdpgmecs ferhflfantithh,sws&aﬁ)evahewever

S, 2 ra
45 an approﬂ??aﬁrgém ilelR Bt i mm;s eflous {EBG f&?lo sdqgharifisaiipp tige (il ne i S

(v minutes an value of the wort
extended to ]géecmuﬂklta%ﬁnf}l tub or filter press. from 4 day malt, with added enzyrr:esF;nd l\iﬁ?ﬁ

65 The process of the invention is performed in  the mashing time shortened by 40% show values 13V




enzymes results in an advantageous shortening and the tenper aturW
regul ated as follows: at of ‘the mashlngtlme ' t he
begi nni ng of smmshing the tenperature is The2asded enzynes used in the 3
invention BOCwWhich 1S malntained for 30 M NUtes. The have the TolTow ng
effects in the whdntardMaxgdly cdnlperable wRlrp@Eeall tHee B&izmhemtﬂ:almecta ATEBQM13{ thehe
rate 50 prot ea@@ﬂarﬁwtg Hchati iyt dayl mglt ardantithet o ElEtOhreY ttgnqﬁ frOHDR’"g?tvSr%E
mnute, and el TR, 2 ( Actdbrgad | Bo I a4 e SPeiA Mb LA 128N

of . mnutes at(str I So.l RUDR H@crﬁ)@dnd 28 al' Aki&fes dbes0AM&T pefore or during the
ni t rogen- cont ai ;ocagy f@rubsprame@ offbegtwort wdrhi nmadhing.he rate of 1C per m nute,

to [err] is ad yang o 1egr ‘é’\'/W‘H ocezssPro ST ‘:fs; Iy 14 r“éﬁure
e e e

i's then mainta us&Lo! tt,asthafni’ tqumtate%b
m nut es. 55 10raddto sdnaubg elgMJHaﬁhloii &s‘SltﬂtilS/elglﬂ 0 pI0% by Nve@Xt, Br@iCthe amolliesfand ghen-

i nportant qual |$¥%hec¢xmm1@ m Brt"lec% il the presgngee nemylisp IStQt@lwo?@% b¥hyeeight, based on

gl Ucoa”yl ase pr u(r)\(r)r‘t}a AP \&‘lse wfré}ghnmeyﬁhcﬁf Eccég %%huglta\{h%refa%eeﬁs

general i ncr easgom Bacih) imnato steat Ht%ls the MBS Ho@D bRk etei@tsrtﬁmiz
the wort, as la gllesamiytaseoébtatxa frdm RhAes8usdmnt S8 hanxﬁduﬁatﬂtm amylae 150006—

B- gl ucanase, “e‘éé' ’t“en96 gft gllggqmyla
t he vi scosi ty ffgsu Fgmt ﬁzﬁge g 'S as ;s Pﬁ‘ﬁ;{;fdngo

conmpounds, 125 utvmetneut zaos%pmaﬁbteas@t)btﬂmr Ial t'bymahacce

degree of fe?‘?remraﬁhwus mvestb’él 6. 35va!tdubfspr°r at e‘s RrbcassraCfcmdat; too:imrsbsv-tottattlaltyhe
sepagation of tiig ] 93;% ’f,’ o degbef1t e Qggft"t eforeggi ucggﬁxﬁ‘ﬁa in wor
fromithe draff gal. Heufitdahnalo € i A e Dt gibcdts ,ﬁ‘h w§§
produced carrled WIMTWECBAIMIarlf |n tub or fllter press rom4 day ma
with added eR¥ypes ﬁ‘&ssvfgts %dumomfé)e%.ﬁm ss of the invention is perfor med

in the mashi ngwﬂhﬁémﬁ’m E&f "G SHLEE values 130 3

1,442, 402 presence of at least one ofthe protease obtained  J. A. KBMPRIcoh are largely

conpar abl e hfrtdna&ergdﬁts tbieus 1ABRI2 064, uh;e woubt CharsredWPatenR AgeATCC 21813, t he
conpar at i ve 4o vianed Ridropusa ;‘Noug‘ ng’ﬂ&‘b'afﬁyl ase obtained from
Rhi zopus nodosu egqﬁﬁcgrot 12 nilasero:l;talftzsrfrolrﬁ Lgr?:ion WCIR SEU. FER-P 1,635
and the B-gl ucanase obt ali ned from 35 In our copendi ng Appl i cation

No. 49561/ 73 Bacillus subtilis No. 24 ATCC 21813, the said 5 (Serial No.
1442401)1 we descﬁ'xht}ﬁura{@rdiaﬁiyaﬂsmnﬁew offRAY Eﬂ%@dobﬂ‘nngC&Qd@dmb@f@(‘y%n@[ﬂrcﬂu916ng
the process for the pridiset bdhe Bfn e 2orthamady Rifienes. FradohiMags 1 AdodT i ses
mashi ng unmal ted grain optionally in 5 Br'ocess accor di ng to Caiml,
wherein the adm xture with other extract-yielding nmaterial anount of the
protease is 0.001 - 2.0% by 40 such that the proportion of unmalted grain
is weight, the anount of the a-anylase is 0.003 - 10 20 to 100% by wei ght,
based on the total weight 6.0% by weight, and the anount of the gluco- of
the extract-yielding material, in the presence anylase is 0.001 - 2.0% by
wei ght, based on of 0.004 to 5.0% by wei ght, based on the weight the

wei ght of malt. of unmalted grain, of the a-anyl ase obtained 3. Process
according to Caiml, wherein the 45 fromBacillus subtilis No. 24 ATCC
21813, the anount of the protease is 0.002 - 0.2% by |15 glucoanyl ase

obt ai'ned from Rhi zopus nodosus wei ght, the amount of the a-anylase is
0.006 - FER-P 1,635, the B-glucanase obtained from 0.6% by weight, the
anount of the glucoanylase Bacillus subtilis No. 24 ATCC 21,813, and at is
0.002 - 0.2% by weight, and the anmount of |east one of the protease
obtained from Asper- B-glucanase is 0.006 - 0.6% by wei ght, based 50
gillus melleus | AM 2,066, the protease obtained on the weight of malt. 20
from Rhi zopus niveus | AM 6,035, and the pro- 4. Process according to claim
| substantially tease obtained from Aspergillus niger |AM as described
in the foregoi ng Exanple. 2,020, the said enzynes being added either 5.
Beer wort produced by a process as before or during the nmashing.

clained in any one of the preceding clains. 55 WHAT WE CLAIM I S: 25

1. Process for the production of beer wort fromnmalt which is deficient in
enzynme activity which conprises mashing the malt in the




presence of at |east one of the protease obtained J. A KEMP & CO., from
Aspergillus nelleus IAM 2,066, the pro- Chartered Patent Agents, 30 tease

obtained from Rhizopus niveus 1AM ___14, South Square, 6,035, the protease

obtalnedfromAsperglllus Gay's Inn, niger |AM 2,020, the a- | ase
obtained from London, S5EU. Pri nt ed for Her Maj esty's i onery
Ofice. by G M““\ ﬁ npany Limted. Croydon, Surrey,71976.

Publ i shed by %‘\a‘\ , 25 Sout hanpt on Buil dings, L WC2A |
AY, fraom whichscdpi és fay be obt al ned 3

1, 442,402 442,402 3 which are largely

corrparable vmth tho se of the BaC| | 1 us subtili s No. 24 ATCC 21813, the

conpar at vy ra?ve tch pga?l mé& t}}gg\fm th% dglucgatllrﬂ;l fos rgcll &ght ai ned from
ylase obtai rom RA opus riodo

Rhi zopus a(ﬂi@n H FER-P 1,635 and the B-glucanase obtained fnsll_‘niE P 1,635

and the B- gldﬂﬂ&lpaﬂﬁg (Ab;maamedo f49£rm73 35BdcilusOsubrite QPEPOATAY AP, ihe adid on No.

49561/ 73 (SerifBdNoi M@@qufmdrsmbs amclaum ATEmeR 1181128 added ebefond @r Qur(@etlhf al No.
1442401) prog@s e@réna ,pf r‘%; b(:Tro ?o "g eﬁ%zv‘ rocess LoidingS Ell%d lIICQ isth during
the procegaxtmiiwith Aenfiee ﬁiﬁie {TOBBF 1105 0% GITi S €S
mashi n lemmﬂat ed [gfpaitlﬂn opbnnunail dryin isn waght Plie(lﬁﬁﬁxﬁ oamemmdylaa is 0.003CL ai m 1,

wher ei IQQYfﬁYW}%’[“eb%dto hefididd preightt r & 2204? ‘Mt he alﬂgunt of the

prot ease §0 . by Ign B:i%}{ coueh t iR { H‘” %48t t ed grain

[ s wei g hnmautbtegraﬁpun ) yu oAzimAy | ase Pl'o‘EesDacQ)Qd?mg'to 41@im 12@hekein thOQY0 by
ght fraw dcilg siblits Nqatl‘hlATC(éﬂQm the 6. §9guityofinbde measeandoﬁ’zhe Gibbnt of the

gl uco- oﬂ“k‘ﬁ‘%%? tajpad | L bgfg Lén%j;gh"l“??%ﬁg’ setmdase s G ase is 0.001

- 2. 0% byselit Qs NASFATOD 208135 o TRy é{htand %é’fi"rga@‘%t he wei ght

the wei gidast ofie érahe protedse mm fed Agfei NB-gl@anakdie 0BO@MYI.BSB, Wdighg bed s0 3.

Proces a@wdm nM 2049, é‘FHﬁO!EaSCV\lﬁ@n@l nortthtew&%t éfmain I%am I | us tsutbtl lis No. 24

es C ng to gyal a

ATCC 8 (3 Se}i) % E%t%g% Eﬂé eﬁg}t as escnbed in the oreg-o ng E? w &3])1

gl ucoawlz@s@ @ ﬁﬁara mbsl G0 MAHGEORUE NOGDS s wolle bidilosd 1116 R60WNE Of the
Iasebetjos oOduﬁﬁﬁhe mEEsEgP 1 635, theclzﬁin@lma@maas@tr@tpteaddmg ailns.om 550. 6% by

WEI gh rﬁLA g lase Bacillus subtilis No. 24 ATCC
21,817 ?C:,; ‘t"in‘e ,%ffgc yhei ght, and the anount of |east one of

t he prot e@\ﬁg Qb adegl shing Ol zﬂ)ﬁh’rr theB- gl ucanase is 0.006 - 0.6% by wei ght,
based 50 pgselntetsvsatmdtb@wﬁthbmezse@lﬁsnedtthpKEMlB@se obt ai ned on the wei ght of
mal t. 30 ffofy gﬁ'ﬂ’y ﬁlﬁ‘iﬂﬁh » (‘;“t’ HntAstHro- 4. Process

accor di ng;gf_f O 'mt"f%gp,f'w E,% uste@,g u}bqﬁﬁ"‘hed from Aspergillus niger
| AM  as xawl 1haaﬁxhﬁasé cHtegoiog Exang, wC1RsM20, the said enzynes being
added ei t her 5. Beer wort produced by a process as before or during

t he mashi ng. clailnmed in any one-of-the preceding clains. 55
VWHAT WE CL Adnbvli fo33er Milpsty’s Statichery @rn@msmdﬁmnmmMm mcgdmwfezmwowmrbeéﬁﬁ wort from
malt which is dEfIRY hEe Pl QHEE e aREY Sick et E c%ﬁprl S€% mashing the malt
in the presence of at |east one of the protease obtained J. A KEW &
CO., fromAspergillus nelleus | AM 2,066, the pro- Chartered Patent Agents,
30 tease obtained from Rhizopus niveus |AM 14, South Square, 6,035, the
prot ease obtained from Aspergillus Gay's Inn, niger |AM 2,020, the

a-anyl ase obtained from London, WC 1R 5EU. Printed for Her Mjesty's
Stationery Ofice, by Croydon Printing Conpany Limted, Croydon, Surrey,
976. Published by The Patent O fice, 25 Southanpton Buil dings. London, WC2A
I AY, fromwhich copies may be obtained.




