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packi ng i s dmsm¥his may be done theokumicalig) c;;mlsﬂtgmt e 5 ;W’El %ﬁwﬁ)ggﬁ 90 '
strated.by the Y syt ugnow v

0.58% 25 (a)a{lz‘ ﬁ%ﬂ%a%% u:l.sse]t %ogp eg&aém ty
woul d produce am Wsd ¢l eyveaél soSiﬁrtbﬁsElgleLtﬁn-Of aneﬁ:e header vessel é, sgbbtiate \Bowdh Q-
dai | y out put3ooften theroygbly. Injeqtivg efpajprhcanp lﬁ_ goughtheonipe §- ﬁ!@ bim pistheyficidi~
when in equil i lﬂ‘ﬁm convennonal and has not been | léﬁsh %‘. fronl:lat(t:xee . .95
55 - As soon -as the desned dlspersmn of afm- vessel 9 thro 10 mto one or both

11 The ofgeﬁﬁhsrlgs beeR dcliieved sabughont ke fodivie sttdragefvdsdlsom thge: - -
Days = 350 & agvep of ﬂle\vwelmeremovnd i Ay d the =
cul tiure count &ff comn 9 Iﬁ&%&ﬁﬁ; “W&L néooof

g
nornal top ferﬁ@uteatdn@mxeb@&rspg%e vkt
product as per denliquie xsaﬂibﬂlmthacaﬂ!dn

2 liftres of @uPIhEFr’éert;éﬁt

mililitre aceuntllam\ero?:%e
Before additi oﬁsghed

" After insertion : of packmg the vessel is

45 allowed to stand for several days until the

acidity of the contents has reached a level

.somewhat below that required in the product.

' For example, where a ﬁnal acidity within the

- range 0.3% to 0.6%, is required the vessel

will  be allowed to stand until an acidity

ik

The vessel is then ready for continuous
operation.

. In the case where for reasons of size or for
55 dny other reasonm, it is impossible to insert
with substrate, either of the following meth-
ods may be employed to achieve the initial
substantially uniform dispersion of the afm-

organisms -over the surface of the packing:
In one method. the required  quantity of
. substrate may be built up in a separate pre-
* fermenter vessel until it equals the ‘capacity
of the fermenting vessel. The contents of the
pre-fermenter vessel may then' be vigorously

it dbbve! G6is dAprded tiro
rpemram@esm |féri 4cid; deyelyped beer (not _

ssaaff S S SR et

Af t erwhithl

between 027% and 0.33%, has been reached.

the packing after the vessel has been filled -

thYough = plpaQV

Iaﬁm the acidity of the product
as- well as its general character (and hence -
flavour of the blendeéd developed. beer pro-
duced when the product is mixed with no
top fermentauon beer). The exact. extént:
which the -various .controls operate indepen~
dently is difficult to- determine . but the main. - ...
effect appears to bé variation. in--the’ acxd'ty- L
of the acid developed beer. -

- The throughput time can be. vafied. within -
quite wide limits for example, from-a, dmly ’
throughput equalling -the -capacity of “the
vessel (9 kilolitres) giving a contact”time of -
one day between the substrate and the ‘afm:
organisms, to a:daily throughput- of: 0.9
litres giving a contact time of” 10 ¢ _

ral, the “longer the. contact - time, . the
greater the acidity .of the ptoduct We ptefer','_
to operate with a contact t1me varymg from
3 to 8 days.

The operating nemperature of the . reacnon
1nthevesse19mayalsobeconuolled
a maximum temperature which is below the
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Qut put pe ch changes in compositign; q}np retaining its flavour character as beer it had
i tP es J% ﬁﬁ@upe detected by-tast_ug ;N?Ln Cg been brewed to have a comparatively low .
- only be judged by assessing th of the stability in relation to the acidifying organ-10 litres

0. 53
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blended developed beer after final blending.
Additionally the degree of attenuation of the

* incoming substrate and its original specific

25

35

gravity appear also to have some influence on
the ultimate flavour of the acid developed
beer, and hence the flavour of the blended
developed beer which is the ultimate end
product. o :

In order to produce a blended developed
beer having a flavour comparable with that
of normally developed beer, we have found
that a blend comprising one part of acid
developed beer with from 8 to 12 parts of
normal top fermentation beer is satisfactory.

Obviously the degree of blending will vary
‘with the nature and flavour of the required

60

end product.

Further information regarding our process
is obtainable from the following details of
experimental work which, prior to the setting
up of the pilot plant described above, was
carried out over a period of some ten months.

Equipment :

The experimental results reported here
were obtained using aluminium towers 200
cm. tall x 18 cm. diameter. Substrate consist-
ing of normal top fermentation beer was fed
from an overhead tank, and entered the

‘towers af the bottom leaving at the top. For

experimental purposes the towers were filled
with a variety of packing materials:

(a) Foam plastic 25 mm. thick (polyure-
" thane) supported on aluminium discs
. mounted in a column at vertical inter-
vals of 10 cm, and perforated with a
number of 25 mm. holes to allow free
-flow of substrate;

(b) aluminium discs as in (a) with various

spacings and omitting the foam plas-

R

{c) 16 mm. ceramic Raschig rings.

The towers were maintained at a uniform
temperature of 75°F.

rvdith a hop rate of 1.0 gram per litre, While

isms used (e.g. high pH and high buffering
power and low hop rate). N

Initiation .

At the start of the process the towers con- -

tained no packing. 1 litre of strong culture
(e.g. a dispersion of afm-organisms in sub-
strate with a count of from Lbp 5 x 10¢ to
Lbp 10 x 10° per millilitre) was inserted and
enough substrate added to dilute the count
to approximately Lbp 5 x 10° cells per milli-
fitre. The culture was maintained under an at-
mosphere of carbon dioxide to minimise aceti-
fication by aerobic bacteria. Nitrogen or other
inert gas would have served equally well but
carbon dioxide is a convenient by-product read-
ily available in a Brewery. At intervals of 24
hours the culture count was determined (using
haemocytometer slides) and sufficient sub-
strate was added to bring the count back to
‘Lbp 5 x 108 cells per millilitre. In this manner
the vessel was filled in about a week.

The packing was now inserted and the
vessel allowed to stand until the acidity
reached a level somewhat below that required
in the product. This required about 3 days
to 1 week, Further normal top fermentation
beer was then passed through the vessel at
a rate determined by the acidity and output
required. :

Continuous Operation

Substrate in the form of normal top fer-
mentation beer enters at the bottom of each
tower and leaves as acid developed beer at
the top. The system is reasonably flexible as
regards rate of throughput and acidity of the
product.. The rate of production of acid falls
off as the acidity rises, and therefore the
operation of the wvessels will depend on
whether one desires the maximum level of
acidity or the maximum output of acid. With
the beer and cultures described above the
maximum acidity produced was approxi-

Days Addi tion
Acidity Vol une Count Vol une
_Count Lhp
" Lbp 0 2 7 0 2
1 - 2 16 4 6 4.7 2
6 9.5 . 6~ 12 5.1 - 3
12 8.8 10 - : . 22 4.0 - 4
:2)’3 v 9.5 15 9844737 5. 9 5
et —IT5 8 - 75 — 7z —
il . e - s. { _ . .
Cer ami c pé}ﬁ?ﬂ*@b&&é“hﬁ"é’f“&éﬁ%ﬁ% | EUTEE St FBhioms were, wedD
- 0.319 is from 60°F to 85°F, the préferfadt dabiR eqerimddes. [ 1 tres per day passed
t hr ough eaeitg from 70° to 80°. In general the pilapwe(f). The mixed flora derived from old
0.345 5 plant hap ‘been operated at 75°F. vats used in the batch development process,
0. 428 : Adci;t&g conl;ttrotl’ n(;ver tthﬂe p_rotti_lll:gt c?ntge and alfontiiningb sgicies of Lac_:tobacillli)sed(prin- 70
' CICl CO] ng € Nal ) € cCipal actobacillus storianus), i -
0.540 %&}ing subetrate/ Lithough the Tile gﬂd&ﬁV&:cIl’fsJ “idtobutesing \Brécnybcs aogatherdi ty of
OO!‘I'&_I’ ol 10 of this qgngq%s;mw ba_swest%gateﬁ tv(if:ii!r%c@gremycssho gh . The out put
acidity i@% F ‘F‘i’gel"ém Sz | 2 s "’E::Egg @ﬂﬁ@eﬁ h da
: . ts © y individual n.. = " Lactobagill - CAC Y-
varying t fi‘ér iet §sChefd ved (h@hleetaiéh oFGih pHY EBk _;:rla s >, between days 10
and 27, H’Eﬁp inicorfihg) ghibdatey b rragén dolversughput is reduced. This 5 litres were
dr awn ofsf m@m%ﬂ e%‘m%ﬂ%mwsgﬁﬂgi ' ebr}/et the follow figqgures:
aci i t %ot e e 1, U fompotoy o o Mo ey o el 9B e, 5o
12 on the flavour of the blended developed beer, with ecific gravity of 1073 and 80
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In an experinent using three 1 litre vessels wer e obtai ned, and serve to

illustrate the sane In series and a nore highly hopped normal point:
5-- topferpentation heer the following figures :
Qut put per day ' Acidity - L 400
mllilitre . - 0280 R - 600 . .
millilitre 0250 : . 1000
mllilitre 0. 220 Packi ngs ' o
ials and operatded to produce 10 |itres %473 63 I|tre vessels packed fﬁ:.
wi th various r%ie?y 065%3118& gouﬁeyeeltﬁﬁ nbf% p?b) &j XCked vessel of 63 lmes eapactty :
Packing Materig oduces an acidity of up to- 0.60% o
pr oduct One can alte:d the lﬂov:ﬁ rate. m&quﬁda pl astm&h flmgzsu:put of 9 litres when in 0.._53
; t adversely ectmg 5t§wer . equilibriym.- Such a. vessel was § |
glegg;nz E?nsghl qs,vn ect bemgnta@ggzaclduy ' producmg acid developed. thsgs 10
e Co can be varied © rate after 8 months 0
cm spaci ng. from'1 5‘; 10 days without any perma- . & - which & ﬁ)S g:ﬁ;a&e feen 35 :
recorded when remeefietsmethe cfiisicncpl|of the tower. - - acidified. : been at - east '
weeks in prodqﬁtlo éégw Arrangenent of %essel dMn
not very si gyi ﬁﬁf &ﬁﬁﬁhﬁbﬂg fiact be SXRSL 2 mas
carried out tdeamm&m ﬂ&ﬁﬁhﬁﬁpﬁ@eﬁﬁglmm J
mne if the raltarli:f spn %?%E@Ssmeme?; toxy| 3‘9\#&@@1@5@»&& coxaparauve 40 '
arrangenent i e %?’ in T of A d1 %’& cgus %MCI ency.
ber of paraj4 wevid Smcav'o bdlraioﬁsct | vats. whic - yapiile ults.
i ndi cat e that fbmprekfrhgcah - oped ‘beer), and ' 63 lttre -
ratory cultures. No. 48
capact Ly vess o R o ﬁﬂgﬁrﬂ’“ B
. turbance of the S_ae) 11 eg anuc packed e
product 20 (i) When the ltowers. are operated inde- @p S0 fkes g@ usmg acxd
0. 436 _ 'pendenltly, ;Zaulmartsggllesm tower will 10)Ivatﬂws=p@56°/yesse per
cause Icss oG on. - ' C{d*t% 0
8' jgg The necesqsili:ly 0 %sc;e%&c ng is demon- 16’ lﬁ @?ﬁ?ﬂv &@p ﬁ y5

strated by the following details: SR oratory cultures 0 58%

25  (a) A stirred unpacked vessel of 63 litres

: .capacity would ~produce -an acidity of Startmg up- of Tower " =
0.37% with a daily output of 3 litres ‘The following table shows _
when in equlllbnum _ . initiation of the process. - - 55 .




984, 473 13 Ageing of Culture
auxiliary fernmentation substantially w thout The towers increase in
ef ficiency with age _turbul ence and—ateuG-ow—f-at-e- 65 and

were found to continue to operate very 2. A continuous induced
.devel opnent . pro- satisfactorily after 8 nonths continuous use. cess
for the production, of acid devel oped beer 5 Efforts to freshen the
cultures at intervals by Iactb %earrrent ation in a closed gacked only
pr oduced an _adverse effect %’4 flects vessegl adapted-+6 operate under
sconditions of =~ the fact that each section of the tower oper- constant
'¥apaC| ty Eecheadings bthe table vl Give the\folloFipg meaningsies Wit h maxi mum effici ency
after bei ng ‘Eﬂﬁ si ng as inocul um af m organi sns sel ected acclimatised
to i tR%wn 4ci %" %@E from the group conprising Lactobacillus,
Br et t gy Ces, vohBﬁdhﬁﬁaccus “Acet obacter, 10 Acetification

Torul opsi s and Candi da, _Lact obaci lllmhj’i bei ng The relative nerits of
| act i €ouand ac etitare cquptin Loty 93t ™8 ni sm and utilising nor- 75
aci d AgiidoR® DT QG dr Abkmfa to @iflorf e@\bQuE i@ MBI top fernentation beer as

substrate whi ch not at present fully understood by us. Addi- includes
the sAddiy of=i mdlwafvrﬁglcltﬂwﬁpﬂﬂ%@%x%d (grams P QA PIEieR)i t v i n the form of
acetic acid cap uas, 8:11%0%6 hfﬁm 1SHPRLAR! faitbdadusUftk f08Tpdd dhitiiper - 15 be added
by the use of gssledTalves g&np&kﬁg] and dense popul ation of

af m or gani sns tower—i-r—hi-s—wey—t-he—totat—actdirty—Tarm be t hr oughout
the substrate and thereafter oper- 80 raised to 1.5% w thout reducing
the rate of ating the process by maiptaining the disper- out put .

sion and densltygeﬁ,i-e fdamiomf mjor gani sns MBAfer addiion |1t| is to be understood
that thpalef| niters—taini ng Alditioral y geT obrc—condilt i 8#EYwi t hin 20 of

t he expressi pn¥eolume CI‘:““ Volumg \%&?el  maintaining the
contents of the Weert : vessel at
a tenperature below fhe therpal 85 "npr rral beer” and "normal top

fermenta® death2poi ht & the af @ orghni sfs; pnd passt tion beer”
i ng substrat 3] thrzoug”r t ve

sel pndef cog- a7 naturally devel oped.
beer" o ditiong of auxiliary fefnmentatipn substantially 25
"aci d dewel O)ed lseer{ 95. 6 12 wthddt turburence and at a
sl ow rate. "bl ended. de

el o&gd beer "22 40 _ 3. A
conti nuods i nduc¥d davelscﬁprre - 90 " at4f enuption limt"

cess accy ding t® O fi mgls or| 2, s which d7ac- 53 "pain—fernmentation”
tobacillus i$ the only af mofgani smpartici- “apxiliary fernentation”
pating i ® the¢ audilipryl¥ernentat8on. 130 ¥ " gevetbpnent '~

4. A Contrnueus 1Tnduced devel opnent pro- “naturql devel opnment”

cess accordi ng t o ckhmic padling inkertédindiveskeh2t st for3Fays: . |'i nduced devel opment "
baci |l us and Brettanorryces are the only two, "afm ani sns"

or the prﬂedo i nant two af m organi sns par - “dense popul ati on of

af morgani SMy"  pronf dnfs aREbd, a@h&ap&mywm@Wwéwrmtt ation. 35

"operati onal |densidwgr. . A coptinuous induced
devel opnent pr o- "Lbp. " : _ 0.345 cess

* .accor di"n'b“‘to any of the pr ecedi ng clainms 100 "faintaining mnimlly
_aerobic gpndijtions i-n which the speci es of Lactobaci ll u8438s Lacto-

i'n the vessel_?' . , _ bacillus pasforjapus. "a
sl.ow rat 8 ' ' 6. ‘A continfious”T nduced

devel opn‘gdtt |dr0 40 V\:hl ch are set .forth in the foregi ngs8pecifi- cess
according talany of the precedingCairs——eat+om—eppty—equal |y to any

of the, defl ned 1lto 5 wherein the substrate enpl oyed dur- 105

ex ressrmasbovhﬁ s sliog thas el dcidity ko \Cmtmbvm jng contin poperation is a
norprral\'lla 8'ﬂh= t1me, even though The output acndlty g mainly co; ﬁ!qfé?‘é gr gentat i on
v@ ch day. varymg the rate of flow, the acidity le 1
beer h rl\gd 657, 170 rising as rate of throughput is reduced. This
rd?d%ﬁ ﬁﬂ‘;rddring Iehich time is indicated by the following figures: :

: ac1d1ty of the product drawn off, mcreased
- from 0345% to 0428% .



..conti-nu

VWHAT WE CLAIM | S: - 7. A nethod of initiating in a
fermenter 45 1. A continuous induced devel opnent pro- vessel a

1S- - [ : .cacid -
devel oped cess according to any of the preceding Claims, ~ beer by '
lactic fermentation, which includes which:includes the steps of providing
a cl osed the steps of providing a closed packed vessel . unpagked
vessel; inserting into the vessel a adapted to operate under” condi ti ons
of con- small quddtity of inoculum. conpri¥¥d® a 50 stant capacity and ~_
variable throughflow, strong culture of afmorganisnms wth normal 115 ;,J'
mai ntai ning the vessel filled to cgamﬁdﬁmjﬁheﬂa&m{(,@&grent ation beer as B
substrate and a cell nor mp—t-ep—ferrentatonbeer +o+m sub- count
within the range Lb 5 x 10[err] t o Qufpuypst day st| at eAG#Y with a dense s

popul ation of afm 106 cells [per mTlilTitre; addging substrate to '

organi sms, in which Lactobaciljl us i2s ligésedo- reduce tdge cul tjure count;

establ i shi ng mni- 55 mnant,] dispersed substant | aI I(}/ uni formy over

mal |y aerobic conditions in tHe ved@&Fe al | ow 1 3 he surface of the

packi ng and hence through- ing the contents of e vessel "'to stand until

out the substrate; pBiakakRkEdYs tedlﬁﬂ@rvéssegn wérb?om%thtau&&r&qyﬁmm%eme -
i ncreased subst antik @driey/ and a morNkighle Répipédy nfd M Organi snms; maintain- 5
agai n addi ng subs ttepafexmentatione deer ahet Frdlowjog tﬁsnr@ - ing mnimally aerobic
conditions wthin-the count and repeatr ng the cycle of substrate 60

vessel ; maintai ning the contents orou VESSEl crrmgxg, cul ture-
proliferation until the 125 ! Brme’rat ure bel@ thermal death

| evel of the substrate in the vessel has reached| - poi nt of the :
af morgani sns, and passing sufj- preeilidiogi ned bperaﬁ?sﬂg clapacity;
stirring strate through tHhe ve%&phuﬂﬂ_ger conpl ti 06"2°50°f “fthe contents of
t he vessel to achieve substan{ - : o ' S
. 984, 473 1000 miltilire 13 0220 Ageing of Culture -
auxiliary fermentation substartiatrty wthout— rfre—towers increase
in efficiency wt turbul ence and at a slowrate.
and ver e found t o ¥ g BB S4B e e rtrsémﬁ@gf‘rf Jodige o
devel opnment pro- satlsfactorily after 8 nonths contihuous use.
cess for the production of acr.d_deu-e.Laped_be.eL 5 _Efforts to freshen
the cultures at intervals by || SRatking Meerimbnt at i on i Additycéfosgd packed

only produced an adverse effedt. This reflects Vess®P®daptled to operate

v

under conditions of tHe fact that each spection of the tower oper-
constant capacity and vari abl ¢ tHeamphicldsw, 70 | ~  o53ates with nmaxi num
efficiency after bei ng utiligin as i nocul um afim or gani sns [sel ect ed
acclimatised to its own acidi tjy. TR rascuB MOy o theg(bﬁﬂ-oup..' lconpri si.ng
Lactobacillus, Metal discs 4 cm. spacing 0.47 '
Brettanomyces, Pediococcus, [Acetobacter, 10 Acetificat{ on R
Torul opsi s and Candi da, Lact ofadfifsldiscsg@icmepacing | . Odfhe ref ative meri ts o
of lactic and acetic the predgm nant organi gfuh#;mn nor- - 75. S
acid in the.production of nmat 'EP ‘Zfig’?%m tation beer as
substrate, which not at present I rstood by us.:

i ncludes the stOpStn@hgemsi bi @tk the process 'SPnot very Slgnlﬁ&ahtpﬂ.ﬁmm Bk 15
the form of acetic ﬁa:cmbemt was carred poud \to dletera sbufnsbwamtheaindewf mmmt:to
‘L shviv]

15 be added. by tﬁt%“:sué %ﬁﬁ{ﬂ c

of af m or gani SMS  The following fg,ﬂs tt;éﬁ,aﬁgg’
t hroughout the substrate "and thereafter oper-- : -t
wi t hout reduci ng the rate of Gﬁﬁﬂ'er@pahb&reﬁﬂmﬁﬁﬁwhympﬁ&ﬁldﬁtsng the

out put . _ . sion and density-of the
af m organi sns; mAIN- | No. of mselsl tlis to '_bemadﬁgs't--dod-:t" at - tadairdst i
tai ning mni mal ly. aer @bi ¢ conditigns within 20 ey

the vessel; -mai ntaini g tNe CONUENts of tne Heer ey
vessel at .a tenperatune el ow the}thejyile p “1*nar rﬁgG bee nd, <.
"normal top fermenta- | death poing of the afmor gani sns, and pass- “{" 7.
' 2 in series 10 litres per vessel per day - © 0472

o )

3 in series 10 litres per vessel per day




tion beer" _ I ng substrate through the vessel
under con- ' "naturally devel oped beer™ di tions of

auxiliary fermentati on substantially 25 "aci d devel oped beer™

wi thout turbul ence and at a slowrate. - " bl ended devel oped beer™

3.. A continuous inddced dével oprrent pro- 90 attenuat fon [imt"

cess according to daim1l or 2, in \/\hlgsluy_gic- © "main fernmegtation”
tobac:é-l us |s the U(r:lul)‘/‘rearmorgamsm part|C| ary.

ux
fernertation" g’?l?eg towers increase in eﬁcxe&?twjltﬂ gigé ng éﬁzﬁg& s‘%fﬁtgh‘f a‘f‘?bﬁlﬁ 30

" devel opment "and were found to continue to operate very &Qﬁﬁu&d&%b&&pﬁn&ﬂ%ﬁﬁ
devel opnent putfactorily after 8 mdhtha tcontiabious] @xee| nthé production of acid developed beer .cess

accordi ng fo gy Jreshem, %F@Fgmﬁ bysgcﬁapﬁflmfomgmgﬁc flo ment "
baci | | us and RFghY (?ég %n{tﬁ Bistant cepacity and 1579
or the predoriesaith niRindMeBEigoy | abtef bEiag - utilising as inoculuntl QfAS-Crgstdhl |sélécte@n Of
af M or gani s ngiclimatised tq its pet aciity ilevek he auxfipmathe gnowpeamprising nLactobaciles,

"operati on@ Aicmt}iec %?3:; y?:ﬁ Eﬁﬁx’ﬁf@%&ﬁm@%ﬁ%d

devel opnent” Prope relauve merits ofBBtic and acetic the predominant organism, and utilising nor-
accordi ng to asitiyn die prddectiu eCstivad) Ao dis fermentauon beer' ts&ubstrae,rwhtcg

mi ni mal |y aemgbitcPresens P%_g; WqurPva it hinclydss gl E’gﬁ‘l&% EP‘P $0j 5.
nal
10 aci @1& % §(§ etic ac1 can as to provide St s%

Lact o- 15 be added le acetifying  sion and dense populatlon of
pastori anus. tower. In this wayathé ey ﬂttga can be throughout the substrate and thereafter oper-6.80 A

continuous i g}dadgd ldé'&aitbpmduaqxrthe rate OﬂOannghha:htoecssebysean}fHE?mg Ihej dispehe _
foregoi ng SpetEr. Less ac n g"é‘iﬂ’r’ré"m

cation, apgl m%ﬁs : 3’“3?1{/8'3 th%eﬁ fiops n&d“ §1° °Efeofs%st rate
enpl oyed dur- “tk& expr essi ons \Ahmﬂ afe mmhnna teloe tholthetitdings i ng

cont i nuous opel’ﬂa heer’sanﬂ ‘ﬁJGMhItOPthwenta- death woingjofthe afm-organisms, and pass-
mg substrate through the wvessel under con-

fermentation bq,‘é‘ é A phieP content o

| ess. than B o aem Wit RES. g Ll o il

7. A net hod of“blmﬁddldatelongl ben”a fernenter 3. A5conunudus ikjucd rdevelopibens prord9sed
devel-opnent pr‘g;mal s ER 3 conti nuous i nd P § 1 B which k- cess
for the producieiarpt ,ﬁg,{agondevel oped ces ".;3 e (FC-

precedi ng 30 ai ‘rmvelopment” beer by lactic f r4 %&lﬂu@ﬁ,' u elopﬁénugﬁ,s whi ch
i ncl udes the sfnepml éﬂdﬂ"gl ng a cl osed ceSSt:tt@rén&pstim p; mvwld¢mgaca)-cl9ésed
packed vessel .‘; A CRED PEsel © inserti ng r‘# red‘ “ﬁ‘gﬁ(’, afm-o th°adapt ed

to operate und-qens@ DO atnb,prafs aﬁ(_o,gmﬁsms» smal f,mlgg @orrprl si ng
a 50 s¥bant “opex: fg]m’oaltdynsltsétnd vari abl e thrsoa ﬁﬂmws mcﬁteﬂ(dﬁ@lopmént toe Of
n

af m or gani sns or mal. TRi ngessi 49 ﬂq@nwefstbepm@dm 0100
capacity with \@E" %ﬁﬂ‘ﬁ‘é{ aSWb’Becg?d‘tﬁEs kgg"’ of Lagrghafillus is Lacto- o g
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18. A method® of controlling the amount
of carbohydrate available in the substrate in

the continuous induced development process

claimed in any of the preceding Claims 1 to
6, which includes adjusting the original spe-
cific gravity of the wort from which the nor-

“mal top fermentation beer forming the sub-

strate was made in rélation to the degree of
attenuation selected for normal top fermenta-
tion beer.

19. A method of adjusting the rate of pro-
liferation of afm-organisms in the continuous
induced development process claimed in
any of the preceding Claims 1 to 6, which
includes the step of adjusting the amount of
oxygen in the incoming substrate. :

20. A method according to any of the pre-
ceding Claims 7 to 12, wherein the substrate
employed for the inoculum is a normal top
fermentation beer having a hop content of

_from 5 to 6 grams per litre.

-21. A continuous process according to any
of the preceding Claims 1 to 6, in which a

. quasi-counterflow system is provided by em~
. ploying a vertical packed tower as the operat-

ing vessel, introducing substrate at the lower
end of the tower and drawing off effluent at

~ the upper end of the tower.

22. As an additive for use in blending with
normal top fermentation beer, acid developed

" beer having an acidiiy in excess of 0.3%, when

produced by the continuous process according
to any one of the preceding Claims 1 to 6,
13 t0 19 or 21.

23. Blended developed beer comprising
normal top fermentation beer however pro-
duced, when blended with acid developed beer
produced by the continuous process according
to any one of the preceding Claims 1 to 6 and
13 t0 19 or 21. .

24. A continuous induced development
process for the production of acid developed
beer substantially as herein described.

25. As an additive for use in blending with
normal top fermentation beer, acid developed
beer when produced by the continuous process
substantially as herein described.

26. Blended developed beer comprising
normal top fermentation beer however pro-
duced, blended with acid developed beer
produced by the continuous process substan-
tially as herein described. f!@
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