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PART V.

REPORT ON THE STUDY OF FERMENTATIONS IN

THE MANUFACTURE OF JAMAICA RUMS.
Hy 5. F. ASUHBY, B.SC., Fermentation Chemist,

. Uservn Ixromuation Hecanpixag Ravare Disrieigey
MaTERrRiALS,

Shimmiwgs ar Neamerogi— A mixture of liguoer sael soll] septter=
gkirnmus] from the surface of puiee in elarbers and coppers GF e 0
together with wash water from coppers, cte. The solid matter 3 mixtare
of pulverized cane Gbee (ceash), phosphate of lime, pectie aml saxy
matters, anid eosgnlaed slbumen,  Aceonling to the amount of salid
tmntier and of dilutien the gravity may vary when quite fresh from chnt
of the juber (1320 Brix) toumler 10 Brax,  The reaction to linms e either
neutral, faintly acid or faine alkaline.

Duseder—The liguor kefr in the still after Jdistallation = compheted,
A vieasl extrnet,  The gravity vares accorling to materisls fermuenlod
[roam under 100 Brix to over 23 Bax, aml the same applic: to the peality
which vartes from about 1 per sent. to over 3 per eent, It b= pever (e
From sugar which vares from (8.2 per cent. to over 1 per eent, Stgar
other than hesoses {pentoses) and alliend baidics may be present which
Frslizes Fohiling'= =alution but aee not fermentable by voust. O nverags
about 1 percent. of glveerioe has been foud in Dunder, [t is never free
From volatile acid,

Lis high densiy 1= due to eane apsd vesst gum mpl caramel (especially
if sl s alivect firel.)

Malsezeez—The  sweet visenns syenp separaterd] Trom the  ervspnlisel
aigenr by the centrpfogsls, Tt i moarkedly aeid fabowt 0.5 per eentl)
ks o speeific geavity of about 1,345, contains alowt W te 60 per eent,
enne =tgar, and 10 to over M per eent, ghoeose,  Owge gallon (imperial)
rontaing S-10 poumls of fermentable sugar,

Aeid—Bkimmings, normal eane juiee, or mam cance juiee, aflswed 1o
apur,  The produetion of sectie ackl i@ the object sought.  The volatile
acidity T:ITI"iI_'I-' oxerels W1 per eent, of the total wud s vsoally omwler one-
third the total.

The souring i3 carried out either with trash eisterns or without the ad-
ditpore of teash,  The lguor forment2 (veasty amd =sours simulfaneousay,

Loeves—The Ii"!“-'l'll-' et o the rdorts after distillaton iz compheted,
It contnins n high propontion of volstile seid,

Weish—The ligguor {prepared Trom the mixed materials) which is aetually
fFermented and digtillsd for pom. The mixing of the matevials s enlbed
Uadting up, " When fermenting at = live " wash, and when fernu-ntation
s r--um'-a it b8 ' alid " wash,

Flovour eaed * Muck Hofe " —<{See deseription in Grst Bugar Experinent
Repunrt. )

Hom—The eaely portion of the aleoholie dastiflave; (the preliminary
running: i clowly are rejected) fs steagth varees Trom 36 o over
prosf as determined by the “hewd, ™ Be s water elear {(ahite Ruen
Boefore leaving the estate * Rum store ™ 31t 15 eolourcsd by earmme] bopled
I thee slisgifler,  Fael cstate has its own standard of eolour,

Hogh Wines—The mennasg frome thee el whaeh follows 1lee s eolles o
tno i strength of shout 20 aver proof, |
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Lewr Wikes—The subsespuaent ronmings colleeted till all aleokiol has dis<
tilled over.  “The strength varies from 40 to 80 amder proof.

Retorls—Uopper veasels jnserted between the sull and the eoil,  The
vapours from the still must pass through them.  Most estates have one
retort which contains the high wines of n prv m'-Limb distillation.  Some
estatez have both “lagh wines”  sod ' low wines™ retortsz, the latter
ment e the still. Thee retorts lowve o capacity of about 1-10 that of rhe
=15l

Fore B ines Rap-—some estates with ome retort (high winesy adid the
bow witines 1o the wash o the =0l other estates, however, distill the low
wines Dplependently (they min about one low wines il to 5o O ondinary
wish stilla) samb obtain “low wines rom ™ o produet of inferior quality and
Crles

Tyres or Row,

The two main Kimls of Bom e “Conmmos Clesn ™ ged © Fluvouwped
of Leepmpin, ™ The individus] estates confine themeselves o the manu-
fretine of one of these Kimds,  Newely all the * Flavoured ™ Bum iz made
i the parish of Treluwny,

anpmon Cleen fam—may be divided into two Kinds depending on the
teiziterials g,

From was<hes et up with a mixewre of skimmibngs, dwnlier, molisses
afed  water,  The mmterals are pol glowe] o sour Bevers] esbuies
Wil by ip-to-idate boaling hous=e plant {vaceudin pans, ote.) sl 2 consegquent
bivee outr put of shimmings and molasses emplov this method,  The
misterguls poust be gl mpadiv, apd fermentation renddersd of as short
dration o= pos=ilde,  The wash = sot up with § skimondngs, | dander,
afed macdisacs :||I|1| water to give an imtial gravity of abeur 16 Brx, The
Wash abteaaetes i abont 4 -I.u'. sto3ord Brix. The initid SR COETenE
1= abwour L1-03 per eent. amd the artenustion fpom L1=13 egrees, Tl
Ir'.LIﬂ-I 4 highit in Dewdy aned of low ether eontent, sl s mainly eonsumed
nra i,

Che of (Wi estabes Whiels des st ook stigar bl thieer jagee and ferment
i owirh ehmmler, A ppdoton).

2 Frodee wasdies seC upp Froos Sloe i matertals gl also witls * menl"
piepramsd either from =Kimmngs, rum ewne juice or normal cane juiee.
The remposiion of the wish varies:—

Sskimmings (iresh ghoat L

Ehumibier it 4

A P10 tis 2
Miiloymeies 1-13 to 1-T1k
Woator . -

Tave mruvaty of fhe setting depean ks largely on that of the dionder whiteh
Varses from ) to 200 Breix,  v<a rude ehe setting 15 ool lowee than 15 Hrix,
st may he o= high as 28 Brax, The initis] sugar content varivs [
1) e b peer evnt, o] the attenuation correapomls to that.  The fermien-
Catpon peeraocd addeprspds van both the aeidice of the dbasler el an e -
tity maed aendity (epeiadle the vodatile) of the “acel.”  The wisl for-
meenls Pronn & dn W adnvs mocd i3 often ablowed to Tie Tor s couple of days
winen chiad,

The by aeid prosdueed i@ evidently " aeetie”™ and souee of these muns
Bt carplziie pver BOIEE otfesi= (Swasawiek, Long Pomd) wlheess dnuch
“aril” is wsed in the wash,

Thee violid oof pacwsl angest §= fooan 00X o 1.0 peer e, o Tl s
fergmeil s, I'||||l ||:| fhuie ebbataudggticens €0, 5 qap 01 1) juer ||-1-|4' Foooime o Tew Lk
o et b= dosr g eli=tilliv don. Liaitized oy |

=
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I'Iw vield af rum B op, vacies Frean G0 G D0 gallons per 10 gallons
wa=h tn =tall.

Tha fermnenting eisterns dsdnk i Boor of dastillecs built of woos! ol
biucked by puddled clav and vats ame wsualle of  §20H0 gafbon- eppaeity
maneh the seill will recerve thee contonts of omee eiatern,  Two s13008 ape e i
mip per day Glavlipgla b, The atills are heateal by gteam eoq] o by afprees
fire.  "The rusees maade with * eommen clean” materisls vary inerber eosness
froni uneder HHE pans wo over |00 Aeotie ether is |:IIJ|.|'I:|1"1|J1. B ITRTIT] §5
ame present, atl 12 pmraInd |l| il emgecle on the guantity of wenl
nsed] i the washes sarl on the Tosgth of te the wash ferments s fivs
when “deaed. \

Filoveeedd o Blvraven o —"These mims g amile omn estates avine
ald fashicas] boghiong bop=e plaa wheee the manufaetare of saenr @9 of
sevafdary importance.  The 1.IF=|I:I.| eomitn i naterials me engeloyed
and in dadition * Mavoursd. "

“Aenl ™ s prepancd fromy eape jutee or skitmngnes inothe gsas] wey i
i sgecesSpop of trash epstorns, % ameek hole ™' ontagde ghes s |;;|||q |'l.' it
the receptack four the thack sestter shposi bl froen the dumder, o the wab
(lemd wash bovtom) to which i added ennae trash ad bees,  Thes sssitier
wonEEts bom laege estent of demd veast aid i3 thesefore hichly b
gencuas. A6 nealengees slow feementation aied putrefacinm amnd 105 aepary
i= kept bow by che adebitson of marl,  When eipr it containes laves anweanits
of butvae sl higher Fatty acids, both free gesl ecombims] with e
It de aedodesd B sepies af i easternes onit=gede e dli=stilery whers she b
pie g other aewls aee =01 frees This comples nepd aaterind is 1l e
v, - The favour entia= the wash afier ferwentation has boecan
owing to the presceee of seiil= io i1 which are pggunous to vease, thee firs
menstatinn 15 protongsd el the sumar 15 mever veey somipderedy fergmenned
out,  Fermentaton Gasts 0t 10 cbaws aned thee o] wash Tis for several
hiv= lomger, v examphe of the Kind of wash follows;—

Cipaeity of fermesting cisters 200K gl
Skimmings ((resh G20 ks, ot 12 By,

Dhadker it - o
Aenl ) £ % =
Aol =ss M s
Flavour TLib " N oo™
Ginvily of fovsls wash 25 Hix,
" # ool wa=h 12 A
N ACCIIT IR i3
. Tenpernture when sez S0 1.
Wihest [emppe e
ik paikiienl U
Yokl asf sanm Uek galls. ab b,

This rowsms o viclsd of 4% gall= e pee 1000 galls, wash wlicress the ot
teration woith] indivate m vield of about 75 gallonz, Only o portion o
the high =trength di=tillate 3= thaepefore pollocted as rum of fisst guadiy.

Tha=w pFittas show oa elher contont as g ke Trog OO te 20000, Wb
aver W5 per cent, of the total etlers i “aeetie ™ theme js alwavs g i
sevieral per eent, of butyrie etier sl still simaller amomts of evier “f
hizler fotey jieisds Ifl"||lI'.[|L|' eapride atn! laurie),  Most of these e
fird theee way to 4w Y Forr Bsleanilirge soml partiendarly For o4 peet elidig
|,|_|1_|I:u i :|.||||'p=~=|==- ;-||-|| s



SCHIZOSACCHAROMYCES MELLACE!D (JORGENS)
ToP TYPE X o,

SCHIZOSACCHAROMYCES MELLACET (JORGENS)
Botrosm TyrE X 300,
Phode, bv 5, F. Aslhy.
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Miopo-ogcaytsus o rHe L STILLERY,

Ferats —Practically three veasts perform all the conversion of sugar
inta aleshol in the Jamaies Distillery,

1. Bottom fermenting oval bwliling veast.
2, Top fermenting ehuined fission veast,
3. Bottom fermenting unchamed fission veast.

Oral budeding yeast. —A typical bottom fermenting venst the  eolls of
which do not form chains, Tt is oval in shage: anad uiten rather CHITTEEY
al omet eodl, The averase dimensions are 7 3<0 m long by 87 m. biroasl,
Bt hisest ot form m flon of demd wash but at most o veast ring. Tt fors
spares on the gypsum block (as o rule four in o ecll in 24 howrs ar air
tempeeratuee, 18 rewdily mverts aml ferments cane sager. This vorst
15 prosent on the rind of the eane and 1= always fownd e freshiv sgelhisl
juil,' I'4'|||'_|-|1|u|'||-|:||I|-|: rl'l'lr|1"|:|'|]L|:i-IIII |'|1' _i1l:i|;:|ﬂ |'5.| Thl'l"ll"rllh' :|]1.'|.':|1.'r| 1|1r|-1|1_{|1r
shout by this veast. In fre=h juice it multiplies quickly aml sets ap o
rapeidd fermentation. Tt displuces all other ntive vesets inoa favourshio
lijuor like juiee,  The aptimum temperatuee for its multiplivation T
above 30 C. but it appoeses to ferment best ot that initied temperature, It
will work practically all the sugars out of an undilated juiee i oot intere-
ferel with by aeid-prolucing bacteria,  The fesmente | IjJ;u-- baie cim
agrecabbe odour,  In the r"-...il'l'lll:l'll:'ll.!lll work sr the Suogar =twlion ==
tilliery whore either cane juie or eane juies, wolasses, aml dunder wme
L!-1|.||.||Ll. worked with, s venst mlone sets up sl earvees theowgi nommel
fremsentation,

Ui estabes whiere the Gpese L of votminan elewn Fom 15 made (e, '-'I-:ir]I-
it * menl 71 this vieast 1:|lir*-a-=|'h-:-u.'+ the wash owing to 1t= properties of guick
ltiplication aml rapid sl intense fermentation, Sl washes eat
upapuick]y amil tensperatures s high as 108 Fo have been observed, Thiese
Bigh temperatures mean injury to the yepst, imperfect pttenunt o, an-d
menrki=] load of aleshol by evaporation,  Like most Bottem fecmenting
Kimle this veast 15 marke dly suseeptible o anfavourabie conditons suach
s ponr {ool supply, exeossive temperatune ancd espeeindlv high aeidiey,
Vidutibe acility imjuries it verv rendily (see expenments in secoml =68,
Repaort.

I i mjuriousty affeeted] by the fixed aesds of dunder and worka st
i.'|'||~|'|' |‘|_'|1" i_r|i|;i1|.l 4|.|'i-.JiI'|' ||I -|'|."_. 'ﬂ.';’l.:-||:| ilis Fraag ﬁxe'w'-ﬂ .5 e 'enk.
In washes with an initial  acility of 1 per cent.  aml  mone e
gralually gives pliwe to nvee seil-resistent yensts.  Onoestates using
avidd thas wash containg loth this aml fisstion veasts, the ehaive Propert bon
depending on the wnount of aeid smploved.  Tn commen clean wasies
n‘El]p nn weplity execoding 1.5 per rent. and a vslakile !‘Ll'il]i[:l.' of 3 puor
eent,, the writerfound 18 entirely displace] by f=ston veasts even gquite
enriy in Bhe siEnsom,

Top Fermenting Fission Veaxt,—N tepiesl top fensenting chaiesd
viust, (I washes of high seplity which are uot working very intensscly
this venst throws up o chometeri=tie light or dark poliden vellow thick
mojst creamy or fatty hewl which mav completely cover the sofaee of
the liquor. The Tabbles of os caraping through the beol are eloody.
The hiend consits mainly of shorr, eectancular eells in ebnins of four or
more, often in clumps and =howing a K of [slse branching. When
shaken up ina wish the veust forms into loose flocks which eapelly deposit,
There 1= considerable 1."1.1'jur|'nn i:ll. the: size and shupe of the eclls: the size
'|ur:| + Fraatn 13- 'I" LT ]I'.' 4.0 1a a5 m. and the chain eollz e 1!|-1::|||]1.' H1|,|||
viz,, 6-7 m. bong by 4.5 m. breomsd, iy & -
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Bpoore ane freely formed iothe wash during fermentation. There are four
oval spores inoa cell and their walls stain blue with odime Gin dodide,
Thor spares e very feeguently found in hridlge shn piil sporangia formes] Ty
the reiesion after division of two eclls ar by the union of two nrl;:hbuur—
ing eells. This vesst has a high optimum for multiplication and fermen-
tation between 34 to 37 C. It endures high acidity (over 3 per eent,
total) sl i greatly more mesistenl o 'l-'uhltﬂr aeiil than the baeleling
Veust, AL ordinary temperatunes 24 ta 29 O, the formentation s =low
1ot sangear is effic rently worked out,  In pure enltares the attenuation
and thoe v ]l.'llll avie s ool ws from the oval veast,

I all wushe= of high total acidity {over 1 per eent,) and eospecially of
hazh valatile acility this veast 15 generally present and often earries our
the entire fermentation. It is the tvpieal venst of the * Flavouns Bum ™
L E TR

fhatlom Feementimg Fieoon Veasf-—This yeast produecs no hewl in

wiarshas, [i:l' eseapIng bublides being |._|1|.=-al1. ‘ol ar. The eells are fouhad
attigde wnd i paies sl when the washois stieeed thie eells distribute themn-
sclvis jnm e elavelike suspension, which elears glowlv.  The eclls are
varinlle sl ol stae averaging G-14 m. long by 3-5.5 hrosed,  Spores
pire foiieeod wicky e Lo vt

Thi= yeust hus o =omewhat lower optimum temperature than the top
Visst, ot b ke snast botrom visasl :l.'jr iz I'|:|:lI'J|.'H|.J:'|' luss substanes pasl 13
prperes #ifweeplalele Lo extermnl fnetors (than thes top veast, T 12 often found
moaci | washes together wathe the top veast. It metcas=cs momw mpally
el fersaent s mons strongly than the top veast at onlinary temperrures,
Toe artenuntion amd vielid of aleohol in puee cultores ane the sane o= Tor
the tope Vst Bt appeears to leave oo snfeemente | sagar in the dJdead
wasle Inoa =ample of soaeed eane Juiee having s total scbfity of 2.1
per et el w volatile acidity of 00 per eent, this veast nloge was
feiend, T the wa<h @01 np with thi+ “ae U Bevving an acidity of 1.6
per eent. wd over L0 volatile, the bep veast wns the eharactenstie
waorker. 1t woml | s that an highly acod washes the more resistent top
veust il ineris= with the alvanee of the season,  Comparative
experiment= with thise twa Ha<daob vinsts in Labaratore wasbios at air
te-tripevit itne D diente that the hottom veast ferments e wish in one or
TWah efaiv's= [ 1 poaane,

A Dottt visast with slightly tap plenomena has alzo e gsalined,
It fieemn= e chains hat thee eells agodutinate mone than the tepiesd bottom
vigist. Lot propsertics iF comes bt wern the 1wo exonenus,

Tl apderppestdoned  vensts asolatedl P dhistilbery material=s play
pies iy 1 eeggt jran i Ll acsual fermentation of waslies,

Feaat FKther Yeosto—Isolated From @ foaming ™ molasses,  Farns adm
whiate frinhle wenkied fGlm on material eontainime suear. A sl ovail
Tt bl venst with eells yery varialde in =iz, Forms spones on the gvp-
stom bdoek 1o 15210 howrs at air iempperntnee, The s gure At .-Eil.'lrr'-L =

The vensr b= therefore an “woondus" variety (WG aemerdey, It
pvest= il Permsent= eane sieEar and sl ferment dilated molasses over
HE Py,

Frrve frgeia &g iy Titerht amontest of aeet i ether, the o it illod swasl eostme
frer (reanr 1T200KE por BOLINNY epbrer=.  The [eFmentafion i+ =<low 1_Il'l'|_||‘|l'.'if'l'.:
pwo wirt ks o niere by st fomnate 12, Iie ordinary washes it s ensily o=
I s Law e el e AYIHETES (= seemnl S8, ]'il'l'rl'ﬂ't, annel -|"1Z|I-|'I'f*
pental akato |..||'||r|.|l:|rr1. P L),
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Pastarinnus  Veest,—lsolpted Trom “foaming” molwsses, A top fer-
mentinge: verst which forms spores abundantly on the gvpsum bioek in
15 howrs,  Will feement diluted molasses of 30 Brix. Inverts amd fer-
FIDLS PATE SHEAT but is easily surpnssed by the oval bowililing venst and
fissin ¥enst in pppropriate washes, It \'H:]-.I:u a fermented product of
good arema anel hns been wsied Hl.an1‘1-5ﬁ|.|I_l.. in the proparation of orange
Wil

Varula from Wolwsses —Does not forme spores and eannot invert and
Fermient eone sugnr. A small ehained oval or spherteal vesst which for-
meatts the plueose in molssses of the highest grwvity,  The eanse of
“loaming " (=ee second 558, Report)

I_.ﬂr:‘;l! cedfed Chead ¥eaat.—A :-||:H'1I'1-fl:hl'l1:|jil;.:' Tine fL"FII'IL'E'Ili.I!IH A whirh
works badly in estates’ wazhes,

Ludwig's Yewst —Found ovensiomally in small ameunt in fermenting
e Juiee sml al=o present in “aeld ” [(Long Pond and Swanswick), s
seobnbly present on the eane,  Corresposnls in size, oivision, and spore
;unn:n;ilm tap Sucehaemipees [uaawegid,

Mypcaderanr Species, —Commonly present ss greyv aml white wieinkled
flme on duniler, sour skimnings, and dewd washes which are allowed to
e two or mone davs . Pasluee oo fermentation, but oxelize aleohol (o
carboie aril amd water,  No spores formed,

Cultare Medio.~<The medium which hal answered well for the ealti-
1..':|.||'n|1 uf HH :u.'!'uﬂ.l'n 14 & rane _]IJin- sl hirist L. I’I‘i'|r.'|.l'l' a5 follivwa:—

Frosh cane jumee i= tempered with ik of lime, heatad o the boiling
pesint anad liersd.  Care must be taken to avoid e xeess of lime or the liquor
will ilarken exessmively,  Thia iquor may be trnsfeersd o o Cadsherg
Can aml boaled for hadf an hour on two sueerssve days to stenlize i,

The mecdium has the eomposition:—

tempernd epne e [ERN
preptane (. 5
potassium phosphate 006501

The enne jatbee shoulid fisst he dilwted] en 13-11 Brix, The broh s
heated i the steamer and fltersd aml then readensd distipeity acid with
Hydroehlorie acid or Lactic aeild,  The aeidity should be betweon 00,05
wok O, B peer eent, 5 not eleae the meslinm is allooweed Lo stand a dur and
Alteredl amain. It s alisertbuted into Fremilenreich fiosks {a few ce. in
earhd wid Aterilised by heating § hour in the steamer {(oeh's) on three
BuCce=ve dayva,

To prepare & =olid mesdiven 1.5 per eent. agar is disz=olvisl in the broth,
TI.L' areead v sheontldd hove o e or lods |:l|.[-|- .H-|:||.'I:'t':l.' tint J|.|.'|1] slanulid HEN]S |!:|-|1
reikrlish brown,

Aleiia containing dunder ae very dark and difficult to elear.  The neid
of Jdunder affcets the solelifving power of agar, 10 to 15 por cent. of
grlatin may he u=ed mmetead of aesr but eultares most then be kept in the
eool ineubator st 20 to 22 0, The veasts grow mueh better in tle eane
ju;i:'v s lieen then in & ||1I'|'|'| Hrlilir"'Ll one,  The oval Danlling yeust
retaing its vitality well in the eane juiee twoth for over a year. The
fiasion yenst® lie out more ensily hut living cells are present in fuir numbera
after twelve montha,

Frermentation experments are earcied out in fiagks eontaiming 1 licre
of wush ol pligged with cotten wool.  Washies with an aeiliy exeeo]iog
A per eent, s geswrslly sterile after 4 howr stegming, The progross
ef fermentation 1= determine] by daily weiching, the boss being taken sa
earbogie wikid. i TP T [ W

The following fartorz are deternaned a0 all expermmaenr{Eahordtors
or distillery),
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Fresh Wash—
Ciravity
Aculity (total and volatile)
BT
Aleahol (f neceszary)

Pyl Wik —
Lirnvity
“ Ackbity {total and volatile)
SkpEnr
Ml

The wash should be quite desd aml the verst well setiled, T veast
15 suspensded the spindle gives a rewding 0,13 to 0.4 too high. Afier
4% hours the readig will be correet. The woight of sugar fermented js
viery eloaely donble thee ioss of weight.

O estates the Arnabokii or Jomsien Seecharometer is still ferquently
employed. It i cormeeted for 800 F, il gives a reading roughly half as

high again us the Brix spindic,

RENDING YEAATR TO FLTATES,

At e stare of erop the distilber gots a spontaneous fermsentil on in
whntq_'vl-r ].i-!:|1l||:l' be ;l.'t Tl i= 1':ir]:|-!' HL:iII:I:IIIf!”.I;:!'_ e j|,:||'|;'~|' uf ]:.lw
gravity and purity (o eane juieer or, i he 1= fortunate, fresh juice from
the fest mill,  Duanader left from thie proceding season 2 often waed 1o mix
w'_ith l.h-: j|.|.i1'|.', Thas e e cdtan 1'III|:!|I;-IIL1E (15 H AP vt '-'I-'I‘Iii'll ir|||i||;i1 5] j_|'_||:1_"]'-
fere with the growth of the veast, [t 1= improved by vigorous boiling with
or without the whlition of lime, A= soon 4= be has molasses and Tresh
dunder he ean 2ot up o pertoa] wash, I he has to start on skimenings
thoy often contain very little or very feehile veast, aml easily get spoilt
by bueterin which resuler them ropy or viseows,  Mueh dithentey i thete-
fore vften experenced mopetting a good start ta  fermentation.  In any
ease the vepst which develops is the oval budding kisd, T “acid ™ 15 masde
and usel from the wotset in quantity the oval veast Trequently works
badly and gives pleee gradunlly to the more saitable fission veasts, In
the meantime there may be loss by bad attenuacion and aceumulation
of mesterinls,

In armding vossts o £stabes al the start of each crop the abjeet of the
Lahoratary hacd been tooget inosuitable veasts from the ontset aml  curtail
the per ol of wneertainty.  Por estates not making “aeid ™ the aval bud-
ding veast, and for estutes making aeid—one or both of the fzsion yeasts,

Yenats were sent to a fow edtates in Decomber 197, and January 1008,
to still more 1 Deeember 1905 sl Japuary 10048, and to over twenty
estates in December 100 aoed dnnuary amd Fobrogeey 1970,

The fellowing c=siates got yeast this cropr—

Ut hesrine Hall Deeember oyl virnst.

Albinn ik, dev,

U Janwiry  oval and bottom fi<=lon,
[ParTia=sis il ik, i, ihia,
Cinmamon TEH iln, top fissiomn,

Tounming: (iatl ilia, top fisdio,

Lronsshiare danuary  top fission,

Appsleton iln, oval amil bottom fission,

(IR il oval and ot bom fissd!
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Orange Valley January  top and bobtoan Rss<on,

do. April il il efer,

Crreen Park February o, ilo, i,
Denbizh ilo. aval and bottom fission.
Content Januney  top fission
kent iGR top fisspon
Hprn Folbruary ovul and bottom Raszion,

ndovery ik, i, ito, ilo,
Swanswick ia. rog fission.
Giale’s Vulley Murel top and bottom fisston,
Belleizle Lstate Co. April top fission, and Ister bottom fis-

gieen ] oval,

Yensts are required from the middle of December to the middle of Feb-
ruary. The estates taking them later bad reslly startes] weeks earlier,
The number of Common Clean Estati= willing to teat  the veasts
could doubtless be doubisd for the erop 19100911, They wonbd nesd
to be circularised in November,

Preraration oF YEAsT= Fol EaraTis,

The venst jx first growm in the Fremdenreich Hasks i the cane juieo
broth. Two or three transfers should be made when formentation hos
almast eensel: 1 e.e. suffiers after shaking up the liguar,  This is done
with storthe prpettes in the plass chamber after washing down the latter
with 2 per LW mercarie chloride soluzion,; 3 coo. ame then adided to 60
e.e sterile wash in giaall Pasfesr Aasks, Affer Termenting in these lasks
for 3 to b ddavs they are shaken up and the sehole Boguwor poured inte Hosks
plugeed with cotton wool eontaining | litee sterile wash,  When fermens-
tation has nearly ecasedd these Hasks are shaken and the liguer pouresd
gk Jarpee sk eontuinimg DOt 02 liees steribe wash,  The waah i allowod
i e completely and thee yveast pornntted to settde out (24 hours after
wiasly i denid).  The eovering lguor 18 then pourc] carcfully away mied
only sutheient left to give a thiek manldy suzpension when fhe veast s
ig shaken up with it.  The mixoure is poured on to modstencd filter paper
in Buchner funpels snd the opstare drawn one as alleetively gs possjble
bv micans of the Gervk air pump.  The veast and the Slicr paper are
bifted one, weappesd inodey filler poper with o covering of  glaeed  paper,

prckidd tn g small tim with eotton wool and mmwled b Letter Post to the
P'li!-.":t O nesapest the estate withont delay,  The estate must e adyesesd
to gei the yoast working on the duy of arcival,

The washes in the Pasteur, ltre, and barge flasks shoubil, for proferenee,
e cet up from o mixture of molasees, dunler and seater, n=ng § o Yilunder
(neennding to itd asichity and gravity).  The gravity of the wash shoulid
be =uch tdeat ot will ateeonate 1200 allowes] commpletely to i, The Puzs
teur sl litre shoukl have added to them 0.2 per cont. asparaging and
the wasdy in the Barge Hasks 0.1 to 2 per cont, WERLEGOEIT 11 FRT e 07 4=
moniam sulphate.  In the absenee of molasses mu=eovade sigr or son-
pentrmbed enne juiee may b vsed, 1T pedther dumder or molisses o
available the wash may be st up with muscoviulo sugsr anid eitrie acid
(1 per ecnt, of o gravity of 12 Brix), To this should be wlided .2 per cont.
asparagin for the Pastenr and litee sashes, and 2 pee cont, animonivm
eitrate for the lnrge flasks, 05 per pent. potassium phosphate shanlad
also b ackded,

Before niliding the venst the wash shoubd b wammmedows 30000 C O Re e O
afcl large axks zhould be pueeked roum] withe saw dust or better filin
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packing to keep uwp the femperature sl make the fermentation more
uniforn,  The flasks containing the litee washes shoulid be weighed daily
to Juskge i feementation s vigorous aml normal, Ifs yeust bS Lo o L
severil estates within a short period a litde may be kept back in the Targe
Husks after decanting off the dead liquor anid this will serve to start
noother lnege flask {or more than enel.  Before sernling away, alittle of
the win=t =houbil be examined under the mierogeope to observe if 18 i3
true to i tvpe al froe from living bacternia,

Ihrecrioxs poR WonklNG THE Y EASTS 0% THE EstaTes,

Setapr fen pallong of foeale wash inoa clean keg; thee washe to const=t of
dunder 4o miodas=oz and water, and o be of such o pravity as to give an
mtteniation of 12-13 Brix (1519 Arnabolia) of the wash were allowed 10
die eoanpdetely,  The temperature shoull be S0-55 F,  8uir in the veast,
eover thie ks sined allow (o <twml in s warm pluee. When this wash hies
It -R0F Brix (14-15 Arnaboldi) by attenestion, stir up proporly amd pour
this eptine Bgoer fnto S0 gailons fresh wash,  When this has st tentrned
Lo 0 Jike extent stir ap s pour the whole it S0 gullons freshiy aet
wush,  When this i working well (afrer 24230 hours) make up te 1000
L, M ;|._||||rm- A Tl won LiMHD enllon wash ean b seprie] sgain frimm
that by salding 1o in - 70 gailons “wlicn the altengatiog s 'I"L|||'||| 1110
Briv uawl after thoraughly stimang up. The yeus can be got through the
elistpllery wwore rapudly I'-j. keeping back 10 gallons of the feementing 30
gl leay wonsh ool we=ing 11 1o <tart o fresh S or V0D gallon wisb b the soone
pritcheon (with the besad kooekedd oned sohiech mny be poured into 1400
eilomee whoen 1 hos attonuated 9-10 Brix, Skinnmngs <houb! not be wsed
pee At ing e wisl oxecpt in rhe last 30 aallons,

When eireilari<ing the estutes they shauld beoasked B they proposs
bt Taenl” oan the comang erop. Content, INeot, Cionsmon Hill, Kun-
ning Lint, Dronshore, Gale's Yalbeoy, vl Bwinewick leove already enployed
Bl popa fhdion Vst with sueecsd, Catherine Hall, Alhion apsl Parmnas-
sit= wotiled bue Bt sinntedd with thie oval Daolding Yeast,  Seveas, Sprisg,
Appbeton. Denbigl, Bog and Llandovers, Groeen Park and probably the
B flodsle Estare Col might ger bath oval ancl bottom fi=<ion viasta,  {eange
Voallew shonlel gef both fsfion vesstz. I Dwo vensis gre sent fogether e
ilist il shivalil e aedvised to grow theds gisparnbiedy i 10 and 30 ks
arml thew pour the twa S waflon washes topether into 100 gallons of
ariitry edtnte wash,  The venst beteer ardaprsd (o the eoadii jons wonld

theas get the upper fuenl,
BACTERIAL

Aevetee Becteria,—Forming a Ol on ligwors eontaioning aleohol oxsiiEmg
it aeviie peprl. They ean be ssolated Prom dend washaes, *aend, ™ etey,
by roeeetis of eane juiee peeptome aeat to which 2 per cent. of daleoliod his l=va
achebid]l, T evvisipione=t forss are B, kutzsingianung (o an allied apoeciedd,
B, syl and Heosvhioeides,  The st gacied aloez not give the hie
stwin with foline, [t forros a bl toowhite deliense very friuble ssee nbing
Filive mond 1-I-r|1-l-4 Hie liguor strongly, (For experiments with this sk
g el id BFLS Heport wal Tabormbory reeondz). B xvlinum i o el
the chursctenistic tough thick white skiu on any nonfermenting lguer
cobtaining cane ssens il ot bess than 10 paer eent, proof spirdt,

I wvimepdes fomas o wery simjlar =kin on ® aenl™ and ]i.|1|-:,'|r ot
tag oot L ok eent, garonf -|||r|1, Chnie ok nace of e s q.-_||_||_'-.¢-| A nll.'u.'l'll

vorsd 0 feraent e eane fuiee or estate washes sndEemse g tise by avidiy -
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by forming gluconic acid from sugar, When the wash ia Jdving wml
erpecially when it i dead they prosduce acetic aenl.

Saccharoboeiilus posfoeinnus has also been Tound in fermenting washes
afd ezpeemily 1o sourod skimmings and cane judes, Tt as prosent sz long
narrow roidls often eovered with small particles of matter depesited on them
from the liquor. The liguor i strongly elowded aml the bueteria fanse
the appearance of silky waves,  This ongaeizm grows frecly in e prseaee
of aleobol and therefore Ineeeases with the veast during fermentation,
In cane juiee hroh it gave dse to 08 per eent, tial acidity of which
G300 poreend. was volatile facetic).  The Bxed acid 1s laetie aed.

CAdesd, "—Thia s prepared eisher From =kinuaings or caose juiee by allow-
b Chiems tor forment moad soue oo speemd cisterms, Ax o rile Trash 1s aededol
toy the hguor whieh on some estares 1s pomgped into a sueeessgon of cisterns
in vach of which an inereise of acility oceues,  The acidity of the ripn
achd rarely exeerds 2.5 per cent, and of this a= & mabe bess than § s voliatibe,
The highest volatile acidity hitherte obeerved was 009 pier eent, owt of 2
total acsdity of 2. 1 or abowt 43 per et The liguor i= fecmented by vosst
(vl or bottom fi==iond aml the sepl inercases rapidbv at the <pmae Tine,
This mercase frequentlyv stops attenuation when sevees] per cont. of suoar
is atil] present,  Heters “aeid " shows g most variable sravity aremding to
thi n*IE:Lt{w' activitiecs of the veast and baetena, The sgmount of aed
formed iz the swme whethor atteanation has been good or bad.  (See
data in Laboratory mecords an Swanswiek “aeil, ™) The trash not anly
infeets the liguor with bacterin bat inerenses aveation. It also =cems
to earey on oo strong infection when foosh juiee is adidel,  Xo mnvked
film formz on the avid =0 that the weetie beeteria do pot ave g chanee
to unfold their full exidEing activities, B, xvlinodle=, B xvlinwm amd
Baechnrobacillus pastorfunus have heen isolated Trom cipe acil.

The aeetic bacteria form glueonie amnd acetic afils. The Sarechno.
baeillus form lactic and aeetie aeids. The fixem] acidity  prepomlerates,
(Hee first and seeond 31545, Reports,)

Jetly and Siwme forming Baclorio, —<Certam spectrs remlily form jelly
ansd slime i wenkly acid liguors eontaming enne sugar.  Skimines
and eane juier often widdergoe g viserons fermentation with the prodaetion
of mas aml the skimmings may frsgquentlv be deaws out ineo long theeuls
(ropy skimmings),  This eonslition interferey with the veast feementation
which 1= prolonged and mesmplets,

The liuor shows the presenee of amall cocel stngle. paivad and less
frequent]y in chaing,  The viseoss or mopy condition of the lgooe 35 doe
to the very diffluent eell walls of the hacteria,  The acility prodieed in
rane juice does not eseecd 023 per eont, o tree of which is volntibe.  The
arowth on eane juice sgar ig very moist gl <oy bt no =lioee (< prosdieeed
on orlinary zlucose agar.  In ghiese broth the chains are very narked
sp thad the orgrnsm oo eie SEeeptoeoee s,

Growth i3 very rapid moeame juiee at 29-00 C, & nonsiinye varety
hue alen heen isolated.  The condition is most marked at the start of eeop
in Both eane juier and skimonings aoed i o todivt from e enne aned Use
mill,  Owing o its slimy cap=ule the Streptococens is oot ddestroved
I‘|'IILII:|p tempering in the elarifiers,  Thorosugh elewning of gutters ansd skime-
IV SRR | lilat e Ih-|'= |'|41I :-.Lj1||l||||11r:- with eaaldd water have =iges

el ly eheckedl this comlition.

Rice Glrain.—This oveurs pot infesguently in wasled on istaties where
ne acil = cmploved, The wash boeomes alos il wich gelarinons
splicrieal grains about 1 mm, to 2 mom. in dinmeter.  The fermentation
vt veast @8 profonged and often megenplete, 11 < |,Ez1|_|:[+"-l"|:|-rl.' o rvpher
thick roclshaped boarterium 1.5<3m by 1 m. Throe varicties of this o
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ganizen have heen isolited (=ee Laboratory revords). 18 strongly resembles
the Bacterium vermiforme of Marshall Ward (ginger beer plant). In
eane juiec the acidity does not exeeed 2 per cent, It grows rapidly at
A0l just as we diin ewne juiee with I per cent., of aleshol by volume as
i cane e without alechol.

It produecs no ehange i linmus milk and ETOWs Gl into long more or
legz eoeonl chams withowt gelntinous HII-'I'1I-|I|1 in glueose broth. It pre-
bably enters the waeh from the skimmings.

This organism evilently does not injure the veast by means of jis
chemival prolucts, Ttz interference is physical as the gelatinous masses
aitach themeclves to the veast eclls and grow over them excluiding the
viust from eontaet with the liquer and preventing the cells from rising
and whirding m the wazh, a condition neeessary for active fermentation.
A similar kiml of interferenee must be attributed to the streptococeus
of visrels ropy sEIMmings or juses,

Terma bacterin, B subtilis sl B. mesentericus vulgatus have been
ot in cane juiec.  These motile forms have not been elosely investi-
gateil.

Lawnpsrony Bxeemmests witn Y EasTs, 109051009,
Fruit Ether or Anomolue ¥ east ;. —
In # hires of wash, startes] 23 Jonuacy, 1905,

TPare cultures in sterile washes,

1. Wash of rolasses and water with 0.1 per cent. Ammonium sulphate:

Initinl Giravity 14.5 Brix.
Taotal Supgara 110 per eent,
Acnlipy ™ 0. 15 perreent,

Theard Wireh—

Ciranity .0 Brax,

Sy 0.9 per eont.
Aenhity (.45 por sent.,
Attemuatiom 110 degrees,

Sugar fermentesl 100 per cent.

Dhistillid 12 Febrwnrey 1008, 200 dava alter setting wp,  Tn two portions
ench of 4,200 e,

L=f, et for high wines, vsed in rewort for seeond portion:—
Hum 2097 e.o. at 40 op
“70.7 parts per 1,000 wash,
Totbera S50, 40HD per DOGL OO0 alendind.

2 Woele of molosses gl water with 0.1 per cent, Smlivm nitrate=

Tnitiul graviny 14.5 Brix.
Totn] surnrs [1.0h por eent.
Acbidity 01,15 per eenl,

Thied W ek —

iy 3.2
SLFGT . 4%
Aendery 0,35
Atbenuntion 1. 52

Sooar Fermented 10,52
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Ihstilled 13 Febroary 1905—21 daya after satting up.
Rum 256 e, ot A0 o.p,
= 0.9 parts per 1, (M0 wash,
Fthers 0365,

3. Woash of molasses and water with _1 05 Sulphurie Acud.
Initind graviey 4.5 Br.  Dead Wash 4.2 Br,

Supars 1.0 95 o K2,

Avidity 0.35 7 u 0.54¢]
Altenuatjon 1.3 degrecs
Bugar fermenterd k. I8

Diastilhsd 14 February 1908, 22 days after setting up.
i XM eom ak 40 0.,
“ 533 parts per LD wash.
Fthiers 30, 740,

. Muolasses, dunder (1-5th.) amd water,

Initial graviey 14.5 Br.  Dead Wash =0 Br

b TTI] | LRI e 2. 085,

Arliny 0.3 | - 0. 34",
Attrnuation 6.5 degroes,
Humar fermented T.T2,

Rumi  LEE ooe. ol W0 oup,
Yo 33 partE per LITEY wisls,
Ethers 16,0040,

Toking 0 parts of Bum for rvery | degees aticnuation per LK of
wash a4 pormial Jestilbery vie M, the vields should hove been:—

1, a1 meb bl w7
2 Gr.s " G, 9
d, 0l .= o .3
i, =f4 Oh - LT

The etherz varied From LGS Lo 16030, and eonsisted nlwwost wholly of
acetic eilier.  As the eiber was Tormed at the expeo=e of aleohal the vields
=t b I.'l'-:l._ sl az sptisfactory partiealorly that for the molasses wasl
Lo which awmnonivm salphate was addeil. The acid of dunder sppears
to have an injurdous efeet on this veast, Chemienal esterifieation in auch
III[I.HZIH eottlil ot areount for the cnomeous amonnt of ether prosdueed.
It 1z evulend that both aleohol gl acetic aeil are formed 1 the voast eells
by 1he enzvines, zvmase, il -I',I:'-,':I,'-l:lﬂ'ﬂ' (the latter probably the =ame
enzvme as the oxyvdase of the aeetic bacteria) and sre at onee bronghe
ITites Wi '|||. it b nzyvnpe, the whole proce=s scenrnng w ithin the eel),
Certain accetie bacteria am kmn.l. n to vield a vinoear eontsning s muarked
amnnt of aeetie ether while other speepes are |Z|,l.l|[-|" wbnkle o 1|-r| sk, A
veast j= al=o kpnown which oxvdizes aleohol 1o seetie actd sl =ome non-
fertnentinge mvenslermas are o I.I.I\!Ill!]!" il ||r'l:|-|'|u: g acetie ether in aleohndie
ilqllillw The eells of some apecies contain, thepefore, onlv the oxvilase,
othieras heoth oxydase ol ethee En'uulu-u g feroent (e -=1Hﬂ|-l.c] Somae of |h{-
my roklerings m-l acitie bacte rn which form films on dead washes n
Jomsies ilistilberies nuay esterify in the way indie a1€-|1 u.Er.huun..h qu{'h I'-:-;'m:i
have pot as vel, heen jsol; wisd n the I..n'lJurﬂturl. : ] -
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Exprenivests wite Frssmox Yeasts ix DUSDER axp UosoesTRATED
Case Juwe WasH,

The juiee wos hoiled down to the consistency of thick svrup without
any tempering.  The dunder was derved from cane juiee am! dander
washies from which all alechol had not been distilbed ont,  Ths dunder,
thorefore, hal undergone some spurng, aml was rather boeh in volastide
aradily -

Fhgmaler—-
totnd aeidity 134
vodulile  ® (1.3
i wnersfrafed Cane Jurre—
totnl peidity TN
visladile " TR

The veasts wore first grown in a mixture of the eane juire and Jdunder
withot sdslesd water (o sterphised flasks contaming 1 litre.

Hrix =y 141
Sugrar " 121
Totad senlity 11055
Volutile seadity . i 44

Bottomn senl dop f=zmn yeasts were emploved,  The wash diw] in G davs
with bottom veasts; the wash died in 7 ddayvs with top vensts,

Fhoaped W iesh—

Hrix . i, 0 G
Aewbity : |, 1

"l'nhl.lli]l' .-"I.l'Mi!}' ! i -4 )
Sugar : 0.4 -
Froet HI.IIIT'i.l. L

Attonuat ion . 13,0 degrees

Hugar fermentid 11.7

Yield on strensation .41

Yiel! on sugar fermented 1.0

The verst sesliment was then added to 10 litres m large Hazks:=

Rrix e )

Sugrar i 11.58
T. Arrlity it 1.02
V. Aeidity ‘s 0. 45

The hottom vesst washes were azain dead in 6 days, and the top yeast
washes 1 ¥ dayvs.

Dieaid Wesh—

Hrix i 7.0
SR = L[
.-"u:iili:l]u' .12
Proof spirit R
Attepuation = 130
Buear fermentaoil 11 .35
Yield on attenwation 0.
Yiell o Sesar ferment el .
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fhiwtillation,
1 Bottom veast wash distille:d when dead Fahes= 971
2. HBottom veast washo distilled when dead 4 davs Ethers 1185
3. b " e s z) i alnvs i EIE
1. Top A i o = 4 ddays 5 1156
. i i - 3 % Jadavs % 12453

In this experiment both botiom sml top veasts gave ddentiesl attenua
tions amd viells. In spite of the high volatile acidity (45 per eont. of
the tatal) the waszhes were rapuelly (6 and 7 ilnwvs) worked down with lirtl?
rissledual suear amd with excellent results on attenontion and sugar fer”
mented, The rums were high in ethers. Even when distilled as soon
as the wash was dead, the rum eontained 971 ethers and when the diead
wnsh was allowed to lie gix dava the v were thereased to 40 In washes
hirh m volatile .1rh|tr1r considerable esterification oreurs during actual
fermentation, and is again greatly inereased when the demd wash is allowed
to |,

Cirown in pure calture in sterile wash, the top yeast Jdoes not vicll a
rutn of higher ether eontent than the bottom yveast.

ExreriMesT withd Poor Dospen.

Washes in litee flazks were sot up with dunder water and museovielo
SEar.
Crravity of dumder K.
Arcidity of ¥ i}
Ceravity of wash 1
Duniler § total volume,

Oval amd fission veasts were nsed; the same amount of veast was added
to the atorile wash {in 1 litre flasks) in eash ense.  To some flusks 10 ee.
of 105, asparagin solution was added at the outset,  The lo=s in weight
day |!H.‘ ay was as Tollows:—

iy Brix
T

a3 Brix.

1st, 2l dnl i1h, ath,
ilny by, v, day. oy
Oval yeast with ssparagin 4.2 21.7 12.1 7.6
o “ withow * 0.y 2.7 1.7 -1 v .6
Fission yvieast with asparagin (.5 11X | 6.6
& “  without * i 2.8 3.2 4.2 15 .4

The fermenintion was normal aul active with both oval and lssion veasts
in the presenee of asparngin, In the absenee of asparagin the veasts
seareelv murti]J]{rql atid the fermentation was very feeble, When, how-
ever, usparagin was mbiled on the thind day o the larter euliures multi-
plication sct in, and 45 howrs later they were formenting strongly.

These results show elearly that washes 2et up with a poor dunder are
often deficient in nitrogenous food for the yenst with the vesult that at-
tenuation is feeble amd incomplete,  In practice such washes are quickly
overrun by bacteria, show rapid inerease in acidity amd become still
more unsuited for o vigorous veast fermentation.  In the experimental
distillery wishes set up with similar dunder worked and attenuated very
feehly; 24 hours after addition of 013 peer cent, ammoninn sulphate
[t':l'l'l.lﬂ-l. to 13 lbh=, per 1,001 gallons wash) they hegan to work vigorons=ly
and showed a normal attenuation,
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DisTiLLERY EXpERiMENT,

The Tollowing experiment selected from a number of such earried out
in the Experimental Thstillery in 1108, will show what the Jamaiea fis-
<ion vieast are eapable of xlirluimp 1|.|:|-h*r well regulated T‘Ulitlit‘:ml'-l

The fission veast was of the bottom fermenting tv

It was first developed in a molasses and dunder EL[*I‘III'.' wash in a flask
confaining 12 litres (nearly 3 gallons),  The yveast was then wided to 10

anllons of similar wash in o keg after sterilising the latter with superheated
-I;| atn wnd cooling it to 86 F,  When fermentation waz almost completed
i thee keg the contents were stirred up and the liquor added to 530 gallons
fresh wash (not stenliseld) ina puncheon,  When fermentation has started
a further 30 gullons wash was wdded and  fermentation allowed e pro-
eeeh Uil the wash was quite dead.

Wash in puncheon as set up;—
Prumeder § the volame.

Gravity 1" Brix.
Avidity 0.y
Total sugar 13 .2

Dead 1V ash—
(iravity . 5.6 Brx
Aciedity & 0 89
SuEnr . 0.0
Alechol i 13.2 proofl zpirit
atfenntion o 13 .4
=nEnr fermented 12 .6
Yield on attenuation 003
Yiehl on sugur fermoented 0.

The wash waz dead in from 4 to 5 days,

The waszh waz divided into two portions; the first was diatilled for high
anl low wines (the retorta also reeviving charges of wash)., The high and
low wines were n=ed in toto to charge the retorts for the second distillation
42 gallons wash being introdueed into the still,

Charge of retorts 20 W) 1hs. al:mlhltu ulmhul
Total :.'Er'hl of aleahol a2 81 ¢
Nt viehl 229 = N
tho. 2 KRG gals, ® "
iler, . .71 " on 1000 wash
v, : sG,01 gallons of Rum. at 40 o.p.

TOUHY wasly

Tuking 6 eullons of rum for every 19 aitentation rm 1M gsllons ':msh
nE AN 0w l:th nverge viell S04 gallons rim wou ud have |:|-|3r'n pxpected
on that basis: the actinl vivkl was however ¥ per eent, in exeess of that
amount amd must therefore be reganded as highly satisfactory.  The above
viehls are expressel in jmperial gallons.  In terms of wine gallons the
fienires g 1-3th. higher, viz., orlinary average vield 965 wine gallons.
Actual vicl] 103.2 wine ;_.::L]lul!#

Op=ERrvVATIONS OF Esvate MaTenrans,

The following deternnnations mmde on materials at the estate amd oo
antiples at I;hr' Labaratory illustrate the eomposition of dead washes,
duteler, and “acids” produeed in some “Common Clean™ distilleries
wheve rums are made containing 900—1200 parts of ethers per 100,000
aleohol,  On sueh estates no “ favour™ iz emmploved so that the ethers
in the rams eonsist wholly or almost wholly of acetie ether,
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LChslillery A
Deaddl Wash,  Thander.  * Acid ™ (ripe)

Brix -y T4 4.4 G.i
Total Aeidity .03 3% 2.1
Volatile acidity 0 ld .51 (¥, 1M1
-"L]:'-niml as proof spiril 1230 i, % L
S .40 0. G4 i Gl

The lmnht.;l.' nE the ripe “waeid™ varied from 1.5-2 4 per eent. aml the
gravity from 3 510 Brix,
Diatillery M.
Dol Wash,  Dunder. “Aeil, ™

— (R o

Hrix .9 ia. 3 7.1
Taotal .’H'ix!it}_' i 1.9 2.0 Ll
Volatile asidity .52 .95 095
Aleohol na PL5. 0.2 1. 1% 1.1

THE “ Rick GralN" BACTERIUM.

This organizm with remarkably grlurim'au:--l el walls hus heen alrendy
referred to ad enusing trouble i *eommon elean™ washeg }mr'tmuluri].
1!1 ilistilleries whene only fresh materials are fermented aml oo eeid ™
1= masle.

A :-'|.|-|.|:'|'|'|!|I|- of Ell."'ll,li wisl 1'r_|-1:|1:|.|l|.|,||.j.l; £ e 1I|.'J.|;||l|.|:l|tl. was after |||'|:||:|I:'-|||!|H|'||I.-E'
dilution plated out in cane juiee peptone agar.  After some days a varicty
of eolontes ineluding those of vewsts appeared in the me dinm. Three
differrent types of more or less gelatinons colontes of bact ena could be
dliatinzuistuisl.

1. U0 no particular sleape, raised inte s mass and breaking theough the
wer by rupturing it.  These eolonios at the surface were smooth, r|11|J-:1.r,
dull and pasty amd easily rublisd into & milky homogeneonis AlEpenEion
in water, Soch n suspension showsd amder the microseope small fat,
or irregudar spherviesl pelatinons orains abowt 18- mierons in disnuter
aud froe from any tewdeney to eoslesee with cach other,  The flat grains
showerd o more or less eireular outline with alternating deep and shallow
depressions as tlicsted in the figure, FEmbpeilib=] in the jeliv near the
:'nf?n of the armz formed by the main  depressions sl transverse Lo
the surfaee were two e highly mfracting rods separared by the
5-l|'-|'rh||-.i:'|l'_'|' ibi ||1:'5u-li||||5-:, T!u* ||.ir||1:|.-.'lf $||1||'-r|'|,'a'| l_'T:IiII!"- |'|;_l|:! 1% ['n||-.'|:h|1|1|"||
appearanet with a fumidlamentally similar steneture, the rods being also
tranaverse 1o e 2nefuer ot Lhe espcds of the aevolved arna,  This eone
cdition wax evilently the fnal state of development of the zrain.  The
reanftant appearanee was ue to the division of mel= with  gelitinnus
eell walls, having the property of  pelatinous thickening on one side
partivubary,

The rola nre eoboursd wellow by squeonka bocdine e godicke 'rl.:|1]| darker
staining granules: the jully is hanlly tinged. “The aniline staing eolour
the ricds intensely but de not affect the jelly.  The indiviiual eods vary
mech i length espreislly in the spheres where they are ||rmL ated Intn
thremls exersling 10 mieron.  The minimum e n-'rlh 18 1.5 micromns aml
the heaidth 'I]'h:ﬂ:l' 1 mieroms, T enne jl.lfl,.t' I:'l-el:lll,ml- Feraat by I;|11~ LIS ITL
inereases tooa finely geanular lonse depostt in three davs at air termpers-
ture  hast illtl|r||'|-'|;||*y t|'|1|r|-|!1'||.['l.' R Fi 'ull['l.' at bl ||l:'||;1 The oozt
iz easily brought fnto suspension by ]Il aking wherehy the minute foeks
(zrainsi arve rendered fust visible to the naked eve, “The it overleinge
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bhe depsosit is proctieatly cloar. The Heouid culture shows o similar apgear-
ance undber the mieroscope ae fhe agar msterial,

Prerfeetly free rods are not to be found, henee the elesmmes: of the over-
lving liquor. The organism growa as rapidly and abundantly in rane
quice broth containing 6 per cent. aleshol by volume as in broth free
from aleshal,  The inereaze of acidity o the hrmith {eauenl to 0.1 per eent,
at the beginningd ol nob exeved 025 per ecot, sod only s truee of 1his
e velutile,  The acied formed i= probably letie,  Gas produetion i ab=at
or doubeful,  In litneas mitk fhe organtsm produees no change in four-
teen dava,  Inopuerpend Drehe aml jo glueose beath {eontaimme U5 per
eenl glieose] prowtl is slow with fermation of o Boeky whifte depreir,
Veuler the marraseope bong chains of short rods (almaost coreoid) s visgs
hle without gelntinous envelopes.  The ehains grow out from the nels
ey bileed in the grins of the noculation material, the fndividual Ffis
being 1.2-1. 5 wiemn= in dikmeter,

2. Bpweres with ronugh (Faecttod] ) surfuee, transliveent, shinng, sinl gela-
tenobiA like the agar,  The spheres beeak through the agar and =plin it
into rsdintang remes,  The masses ave at beast 1 Millimetre o disseter
anl ms o rade froms 1-2 mom, The whole sphers ean ke Nited gway on the
toop of the phitietin necdle,  In water it cannot b redues] to s hono-
Eeneod sk=pension but heeglks into Fr'lgml'-nhi. of j:l-]]:l.‘- U nedor the miems-
copue the fragments of jelly are very ivregular. The strcture is however,
very similur (though greatly more frregnlard te that of the prainsof Xo, 1.
Thi: s are cither transverse at the ends of gelatinous arins or  they
may be equally gelutini=od on both sides, By thee meptore of the e Iy
whe mocds often project frecly,  The bngth of thee rodds Bs VoY '.'|.r|4-|'|r'IL'
long threwds up to 30 microns heing frequent,  Thee diameter like No, |
i alrwost 1 omderen.

In eane juice peplone broth this organism ineresses by the formtion
of lerge iregular mussez of jelly or by a melatinous -io-pn-:-]t defficult to
ratse anil then breaking into lumps of 11-11_1.' The liguor i= Jistinedy
clowdy whieh 18 dhse to (e presonee of lwrge noambers of (ree eebls with or
without gelatinous enpedes,  The pelle are often paived sl alen form
cluiins of threo te ten or more eells. “This form also grows egaally freely
in Juier sontaining G pereent. aleohol and belaves quite similavly 1o No.
| it fibmws meiblke, o edent bronds and gloeose broth. The ineresse of wenlity
i esiee fuiee hiroth 1= also umles 25 per eent. and growth at blood heat
Fikew jsmee vy pripiad,

Cirown in eonjunetion with o bottom fission yeast both erganisms in-
erease  frecly anal 1he fermentution is 1-2 dlave mmaore pmlnnu:-u o] than in
pure vepst ealiuee,  The plivsieal interferenee of the orgnnism with tha

vensl hag beeh alrendy sefernyd 1o,

3, Colonics on the stirfire, bransparent, conves, walerv Onaeonl, nod
ropyh, entire, ol and shining.  Where eolony has hroken to the sur-
Faee o eentral gelatinous mass, showing under the microseope similar hut
b ke gebntinous Frmpgments as s, 2 witl psds similaely embediled].

The watery part of the colony wwder the microseope shows poeds, single
pairesd amd chained with or withaut an indistinet gelatinous  cap=ule
epually dbevelaped all roueed che cells,

In e jitice beoth the areani=m formd an abomdant transiaesnt depasis
ol the [guor = still meore cloddy taan with Xo, 2, When shaken wp
thae Dipuesr beenmies opaaque due o an abundpst homogencous suspension.
The dimensions of the rols are the same as for 1 and 2. Its behovion
i1 ]I|II1II1'- rndlk, nutreent heoth and glucese broth is also quite -umllal' In
e juiee broth with 6 per eent. “of aleahol the letdwih wile Jokd m'n-‘:
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tha In the broth alone. The inereaze of aciidity in cane juice was also
I:|.l1|:||'r el ] Fﬂ']‘ L,

The apprarance of the solonie: applets al=o to the cine Juiee agar slanta.
O this mediom each of the thee fvpes shows ity eharsoteristie growth,
It i= evadent that the three torms are vamcties of the same organism. In
No. 1 the developruent of the #rain is much more Bodeed than in No. 2,
In Xo. 3 the jelly gs less robuse and more ditfuent, snd may be eomwpaned
with azar which haz lost its property of solidifving by heating in a strongly
aeid liquor,  Heferenee has alrendy been msde to the strong resemblsnee
prarticndsrly of variety No. 2 to Baeleriam Vermiforme of Marshall Wardl,

Oraxce WiNk.

Losvguiries from severnl sourees came 1o the Laboratory in the autummn
of 11417 aml again in the spring of IS, a8 to the best way of mokin
orang wine by direel fennentation of the sweeteped juiee. No experi-
ments bad at that time been earvied out 1o connection with the armnge
wine mking nl theve apprarved te be oo litemtoe on the subject, The
so-catled orange wine on the market appeared to consist of diuoed rom
Bavonrd with gennge essence (or the essential ol feomm thae eraly, moud highly
swertenml,  This wie wose in the nature of & conhial or liguear sl could
ot L pesapdind 52 in any way a troe wine,

A prelitningey experiment was thepefore ztartoml e Murch sl April
T,

A hatoom fermenting fsgionn viast was selected to carey out the fernsen-
tation owing ta the known resistent propeeties of D==ion veast in genisral
In order o avelunaii=s the vewst to g Hepaor containtme 2 high proport ion
r.l-l' 4-i|,rir' :qn:-[|| il: W i1 arvn itl ™ m:i:-.hlrl- Wl I:||-e:-|,'|.:-=:q'-.~=, el ,'|||r] 1'jl |'i_1:-
Aol i Fomposition wis—

Brix—Is.

Acility =), 73,

Corrie Aeil—10 g to 1 b,
Ammenium phos date—1 e o 1 liee,

The venat pitenuated this wash in four davs to 2 Brix, amd wlole §L was
still working L0 e.e was wasd Lo start o feesh wsly prreparsd from orangs
Ui

Thie ovange juiee wis obtained by squeczing the juiee of ripe omnges
witli the rind entirely removed, throasl a lnen eloth,

[i|';|'|.'il_-.' of fuee—13.5 Brx,
Acidity of Juiee—1 .05 per eent,

T I -wllibar o, aof this wsterili=e] friia=l, P laiely e setecwr Bl Dowen aliz-
polvedd wis aibiledd (as stated above) 100 e of the fermenting wash eon-
twantney the fis<pon veast,  The gravety fell an 7 days from 205 o 05
Brix, sined the final senlity wies 108 per eent,

After allowing the greater part of the veast o settle out, the still vers
clost iy wiee was ddeesnbed off amd Ddtled,  The ot e were Bilbed aloiesi
to tis eorks which were seabal with paralline Thes hottles stonil at alr
Beseepwertrire for 8 omootha dweing whieh the wine el heesme perfeeily
elear andd of o dark sherry ralonr,

Thee wiem: Tl o ||i|'.'|-':'!|r: altiaa nf OFIEED wrd an @oeeeahlie tllflll_gh
ruloer mistebiedd wet pnstes The palarabilive of e Jdes wijed sz dmpmesdedD
by vl webliviom oof 10 per cont. pure white cane sugar,  ATter this sibition



126

the wine was rewdily apprecinted when idrunk alone and was also founad

to be very refreshing beverage when consumed with the adilition of two

paris of Soda Water, It was poimied out, however, that thizs wine was
not s strongly Havoured as that moade by orange growers, and this was
mitributed to the fnct that the oranges bad not been squeezed with the
rimls =till oo, The ususl practiee wus 1o eut the cntire oranges into qusre-
ters and sgquesze out the juiee in a woodon presd opersted by hand.  In
thi= wav o part of the casentis] oil conraines] ip the outer mml was w6 free
sawl entenal the juire, To bhiz joiee it wis costomary to add & snall
proportion of lemon juies (3 sample showed a8 geaviey of 10 4 Brx and
an acklity of 3,25 per cent.) to improve the Hovour and fnercase the
weidity,  White albion sugar was then dissolved o the juiee until the

ravily was rmasel o 222200 Heix,  To geet thizs muost fermenting a * starter”
w1 aadohesd,

This was prepanad by mixing muscovado sugar with wara water ta g
gravity of about 15 Brix and allowing this to se i spontancotes fermeep-
tation orensioned by the rells and spores of vessts contained in the sugar,
As soon ax s woas workiog steongly 1t was poureml into the orange wmast.
If o succe=zful fermentation was =ct ap in the must the lstter worked for
one to two weeks and Anally stopped before all the sugnr was sorked o,
Or wd il|1|.'r|r4'l:hI:|a||:I.' stopped by deepnting off the hgvor from the veast
deposat, It was 1:'llilttl~:]| oiih that this method of fermmenting the s
b soane -1J=='n-i1-"l.|:|r4|u'== namecly -

L. The “startor™ apodled rlm natural flovour of the wine awing Lo
the chiarnpetormipe 1a=te of the 2uear e,

2, Feventation often failad an dhe most after the allition of the
“atarter” or the fermentation raped ab first fall away quickly
wtind deft a produet containing insefficient aleokhol aned 1os moch
suenr.  Fhis elearna] badiv soed often taresd zour vinegar),

A pure caltore Yenst weclimati=s! 10 ormnge jllil_'l;' at the Labomtory
-mp---m--l therefore Lo effer the most promising solution o the problbens,
T fisswon vensts, well smited to send Jdistillery washes o sor give g ples
sntit arotna o fermented must, U ehe onber baosd oo postorismas yeast
psalitbad Do moesluses was fotame] te l.||| | m ]|-1||||.|1T of very agrocaie
aromz, [t has therofore bom einployve A in v e rints et wiled bebow

Soma probimiery work wich thies vosst iniliested tlat one e more sobs
slatienss pomabatm=d in the el of Clae oange cxoreol an imgurnons effaet
ol iE when present an the jgee from the outset,  buee was aceondingly
prepared from the frat after romoving the vind. When fermennting
was getive thie liquoer obtamee | by sopeeezing the vtz separatel ws milifisd
in order o anerease thie Savour of e fnished produer,

The vimst wis T Krow 1 g wash of modaszcs, e sewl sl onme-
VTS |:-hm|llh't'll' thargs oo mixture of that wash with inereasing aldnis
of omange puee and Aoally alded 1o the amoge joiee most,  The juine
ad sl fromn the froit slowed—

Ciravity=—11.53 lrix
Acwlity—1, 12 por cont,

The gravity of this juiee was mereasel ta 20 Brix by thies achlition of whaee
erystad sugar, mwl 007 por eeot, ammoninm eieride added,  To star this
AT dpEeitie its volume of & frmenting juiee was wlded whivh bud ben
nttenieded by the pastorienos vesse from 19 Bris oS 8 Brix,  Twodays
after formentation besan ones=sivtl of jts volume of Frepriesr ﬁ!l“l"i"?i'll Freimn
the rineds alone wies aelidl, T gravity @l fromn S0 Beix to 005 Beix i
VE kg andd the mast was then desd,  After ehim bk af-gHobypnsGing
evttiial the wine wis bottled and ke i w1 mar temmperabune Tor Ta manths —
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An examination of the perfictly clowr dark sherry coloured wine after
that perton] vielded the following hewres -

Arvidity—0, G4 per rent,

=ugar—0. G0

Alvohol as proof sparit—21 43 per cent,
The wine hwd o fine sherry like aroma aned was very palntable afier the
adidition of 10 per cent. cane sugar,

Another must fermented by the same venst o week Inter was =00 up
{rom a jutee of—

Gravity—12. 05 Hrix,

Aenlity—1.18 per coend.
Suemar wins added to mise the gravity to A8 Aris. This must nnderwent
a ruore prolopged fermentntion and ecpeasd 1o work with an apprecialiloe
amount of sugnr unfermentedd, The must stenunted from 2005 Briy
to 2.8 Brix in 2& days. It was then bottled and cleared very slowly,
1-'i[1:-|-r| I'|!|l:r|1|h:-i ]]I[-I'I' I_h_q_- 1||'rf|.'r'll:l.‘ rlivar '|'|.';i|1|:' :Eltrl-l.'l.'l'-ll:—-

Total acility—1 . 1 per éont.

Volutile seidity—0 15 per cont,

Aleol] ns P33 —I18 57 per eont.
In arorma and faste it searcely |lE|;}J:-1-.-.l from the other wine,

When fresh juiee i oallowed o ferment spontanesuszly 11 oworks <low|y
nnd fAnally iliva before all the sugar =2 fermouted. A white dry fiim nsundly
forms= on the swrfaee eoniting of myvesdermg or g speees of Monilia
while Apiculntus yeast 13 often abundant in the deposit,  “Fhe Apienlsius
virast cun only ferment the invert susar andd leaves the cone =agnr un-
toneehs],  As the puiede eomtains ahoot hall the total sagnr g8 eane sugar
the attenuation stops half way,

A punee worked [or G 1|,'|f|.'.-= ek sbdenuntol] Frome 1F =5 1o G LS ] woesnt
no further, In another portion of the juiee o litthe adedisd Assinn venst
recdwesd the grvity foom 31,700 80 1,75 Brix, ewing ta the power of
invertong the cane ssgere

When useed in barger baiks (10-15 =ullons) of swiestencl orange juice
pn'p.:l.n'll ]r:.' '!||1'.-|.-|i|'|_': the oranges with the gl on, the I.lll..-;llhl'l-:l!l:llﬁ VELat
has several ginees fails] fo vicld o satisfactory fermentation, results which
riistad the question ax ta swhother this veeast 2 eepdly well wlpied for work-
ing i sweetened juiee o4 usunlly set up, Fermentation eertainly sels
in e raptlly and visoronshe if the sngar 1= previoosly meltsd in hot
water B | |-|1:|:-:i.-|1l':|.|':|.' il LU sied Bhwerr k=il 1 the |::n|j'|jll_',:. -||r'|-I'I!lI! nirer
the addition of 3 per eend. vitre acid.  This causes= the inversion of the
balk of the suese, Thee first experimeent pelicates thiat thue Dapon veasts
work rewlily in swoetened juive and it will probaldy be safor te cmploy
giich yensts inospite of the fact that they de not viclil suel o good Navoure]
wine.

The datn set out in this paper must ke regarded oy of the ponecnng
ander amd shonhl prove w=efol a2 a starr in the aolation of the diffieulties
eonneetod with the making of penuine orangse wine.,

Onraxae Vineoan

This is @ |_|:'r|-l1||;-|: with whirh the wine maker has often hiol invelun-
tary pequaintanes.  Abont 28 sallons of an exeellent vinegar bave been
made ot the Laborutory o the followimg wiy :—

J||[-|'|_- W e r||,r'I|-|| froem e fI'LIi.I'. fraeek from ri'11-i.

The gravity was: =16 Bnx,
Acility—U. %0 per cenl,
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To thiz wus wmbili]l suzar invected by boiling with 297 eitrie acid, The
pravicy of the sweetened muost was 16,5 HBeixo It was pitehiedd with the
pastorinnus veast.  After U idays the liquor was dewd and showsd a
gravity of 0.5 Hrix. It was allowed to stamd in o Isvge ffesk with a
lonsedy Micting eotton wool plug.  After a few weeks an acetie film devel-
oped on the lguer and after o farther month this bad broken up aml the
lispror was fardy clear.

The total senliny was—3 . 33 per cent.
Volatile acidity—1.0 per cont,

caunl to nearly 5 per cent, of aeetie acid.  The vieegar was remdercd
practically clear by fliration through eellulose (flter or blotting paper
pulped in water).

YeazT Crnrrnra 8 Caxe Juick PErrosg BroTH.
Looeulated 26 May, 1910, Frendenreioh flasks,

I, Beer veast from Jorgensen’s Laboratory, Copenbagen maintained
i emwne Juiee broth ot Hope, Stz up a spesily fermentation aiter 12
manthiz i the broth.  Lsed in top ferneming breweries in Denmark,
Hus Biin coaploved sueees<fully in King=ton in a wort of brown sugar,
hspes mrk water,

Awrivan whisky yeost-—same source—dextrin formenting power
nest festim,

3. Soechs. thermantitonmn—same souree—an oval bwbling veast with
atr abligd izl optimum tempaeratume for boeth growth and fermentation,
Thi= =trmitr sbows mod ||i||:.', =1 I'i.|-:i|:|:.': IR Fes]reels,

b Bottow fermenting oval budding veast—the typieal yeast of eane
jutee wnl wishes of redative low peplity,  Has breen sent to cstates in
|lu|- ik el Bk,

Top fizston yeast—has been thees vears in calture, [solated from a
|_i||||r r-:;::l]l' W=, ||I.I'- |"LI|ILlI'l‘ brias baisen Il.-q'-|| ﬁlr -"“IIEFL'I'iIIj,’ atiies il'l.
s, 4 qmal 100,

ot o fission vewst—ifree vears in ewltwee; ordginafly from Meso-
[ i wash., 1'||JJI:':J|| Bt tam veast.,

7. Bontom fission veust with slight top phenomenn from Friendship
'I,'|';_'|:|-|| —-1'|'||1'|.- M -||!||__ Huax [Ty L'“II I['l I:lll'lu'li'l.' 1:|f l.1;|:-:i|:u1|:l |'|'r|11|;'n1':.-
tion better than Moo 6, Huas heen sent to cstates as * bottom venst ™
i LEE aanl 1iRELL

!- I1-u1mru fiz<ion veasts-=izolated inospring of 1910 [rom s -:ﬂunplp of
Bwpnsawick o, 7 1 fermenting power not yet tested in 1 litre por-
ti_nn:- r|-[ wa=h,

b, Hottom Besion yeast—fmom © Long Pomb “ackd™ in Spring 1910
Mot vet bested,

1 Top fission venst—from Long Fond wash, 1910, Not tested,

L. "Top hesion venst—rom Swarewick wash 10, Not fested.

12, Seaeich=, |I.Ir|'.'l-':i:_‘.ii—|:'l'1ltll Ll’.ﬂ'l;u_' Pomd “weid™ 1900 4|.|:|I:u:|11'|||:.t"|.r 1;.-|:|I:|
(erament .

15, Same ns 12—vom o bifferent plating,

14, Chaing=d Iankiding yes=t={ron Swanswick “aeil ™. Not investi-
;.':L1l'l|.

o, Nagrow oval  budding yeast—from Lomg Pord  “acil, ™ Not
i||'|.'|"\l||:!||'|I'I|—|IJ|.I_'| bstr 1 wWaLFEI- Ly ||-f N, o4,

i, |_’;|,-.-I|:,|'E:|.||.|.|1: LERTEL S |'|'|;h|1'| miaalisse -—I:||I-|..H|' 1-!.,jl"-- |II 1_‘51]_11::1". l'H'-LI.
(NE T 1 R LTLIRRR S A TR L Firnenis, o
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17. Budding yeast—from Parnassus and Moneymusk diseoloured ervs-
tal sugars, Very abundant in sugars. May be a Torula identieal with
the torula eausing foaming of stored molasses, Does not ferment eane

SUgZar.
18, Willia snomalous (Y Anomalus™ fruit ether venst) three vears in
culture from melasses, This culture was used in experiments with the
fruit ether veast,
19. Myeoderma sp.—from Long Pond dead wash,

200, Mveoderma sp. mixed with B xvlinoides—irom Swanswick * aeid ™
{*-H: remarks on ester formation ),
B. xvlinoides—from Long Poned “aeid™  About'; 1 aleohol was
'hidlﬁl to the hroth,

22. B, xylinoides—f{rom Swanswick “acikl.”  Aleohel wdded 1o hroth,
23, Owal yeast and Riee grain variety 2.
24, Large oval veast —three vears in eulture,
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