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THESIS OF CENOLOGY 

• INTRODUCTION 

During the surrnner of 1901, an cut line of' the ilorlc requircrl 

f'or tho Degree 01· Master of' Science in .ology was sub::1itted to the 
• 

Faculty of' the Virginia Polytechnic Institute and was approved by the 

~ s e . Tl1is outline e bodied the f'cllo 1ing require ents : that !)ure 

races of' yeast should be separated :fro~ four souxces,prefcr bl~ :from .. 
ripe apples ,ripe gra:pes , a :finished apple cider,and a finished grape 

.. wine; that smcl1 malf'er ents that wei·e seen should be separated and cle-

termined; that tho >V..re cultm·es of yeasts and malf' r ants should be 
' carrlb.ed tbrough Physiolo ical Tests on apple musts and such SU!'Y'tt.r so-

• lu.tions as would be desig ated later . 

This Tork has oovorod n period of two years curing which 
~ 

.time much i)fil'allel work has been done :for the Virginia Exp ,riment 

• Station. 

This paper is intended to embrace the work done together 
.; 

1th the detail of' the teolmique employed in the fulfilment of the 

.., requh·emcnts given above . 

THE SEPARATION OF YEASTS . 

Culture Media . St£?-ndard Must . Bef'ore any work can be done · 

townrds separating 'easts or other ferments , a quantity of' suitable 
4 media of a stGndard composition must be secured. Since we are concern-

ed chiefly i.1itl1 the .fei"Ii ents on the apple,av.Jle must is the most suit-

i able liquid nutrient me i~. To rrepare apple must for labor2tory U8 1,,,-

~· 
.. 
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> grind the apyili s when t1)oroughly ri:rie, so that tho ~ugr:r content will 

bt, at its maximum. Press 1nnnediotely aq cleanly and thorouc-hly as pos-

sible. Place the must or juice in quart champagne bottles ,f'illing them 

.~ only to the base of the necK, thus allowing f'or the ex:ransion of' the 

• 

liquor when heated, Cork tho bottles as tightly as :possible with no.l 

or no.2 champagne corks. Tie tho corks in with strong twine as f ol-

lows: 

Cut the string in two foot lengths,var~ing with the size 

of' the bottles. Form a loop as 1n Fig.1 catching the string a little 

to tl1e left of' its cent:re. Place ove:e the cork so that it v1ill cross 

the centre of' the cork while .£ ·will extend ru,"ound the necl\. m1d under 

the flange of' the bottle. Dr.a v tie tvo ends of the string down by the 

body of' the bottle ,and. rmll until tight. Brine; the ends above the cork 

and tie a single knot. Turn the strings so that they will cross the 

cork at l"'ight angles to £!: and with tlle longer end o:f tlrn string make 

a"hal:f hitch 11 over tho centre of' the cork. Pull until tight,bring the 

ends up and tie a tri:pple knot over tlrn center of' the earl:. 

Vlhen the bottleB tu'e tied i1lace them in a kettle of cold 

water. Heat to boiling. Remove irmnediately and allow to cool. stand 

the bottle<; on end so tllnt the strings and corks may dry. When dry, 

seal with a good wax by dipping the bottles inverted into tho hoxfmx 

so th&t it passes the strings used in tying. 

The following :formula will give satisfactory resultH: ) 
(Boil togetl1er till melted and thorough- ) 

One rw.:et tallow. ( ) 
( ly mixed. Pour into a bucket o:f oolcl ) 

Tv10 :parts bees-wax .. ( ) 
((water. nemove when cold enough and work ) 

Four parts resin. 
f by kneading and rulling u.nt 11 br~eht , ~ 
(Can be colored w~th stains i f desired. j 
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( 2) cont inucc1 .• 

A Af'ter scaling ,store the bottles in a cold :place by laying tl1em 

on their siclcs in order to 1'.ecp corks swollen. Cord up rovr on ro\7 as 

~ith pieces 01 wood • 
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PREPARATION OF I.~US" FOR USE IN THE l1AT30RATORIE::i . 

Filter through the ordinary grade of filter - aper used in labor-

atories. T11e f'unnel should hold fto~{WOco. to lOOOcc. Agitate the 

sterilized must tl10rouc;h1y. Pour contents into tl10 f'Unnel,f'illing it 

:fU.11. Repeatedly pour filtrate back d.nto the :funnel,kecping it :full 

all iil1e time, unt iJ. it comes throueh absolutely cleru ... and bright ,f'Dom 

which time begin to s ~ve. The rilter paper is too coaxse to olear the 

must entirely, so by xepeatedly touring b<.:61;.: the filtrate the 1;oren 

of the y;apex· a:ce stopped U}') witr/the albuminou~ matt ex· in the must~ and 

in thme way one is able to got a f'iltruto free f'rom all detritus. 

Allow the filtrate to run into 500cc . flint glass bottles,whioh when 

f'Ull,are plugged with cotton,covereti with a parchment paper ·cap ana . 

sterilized f'or 40 minutes in an .Arnold's Steam Sterilizer at a moist 

temperature of 10000 , 'l!fhen tlu'ough,all the filtrate and tho contents 

of' the tunnels s11ould be thoroughly sterilized separately in order to 

:prevent any appreciable change in tlle comr>osition of the standard 

must. The filtered must is then i11acecl into test tubes,lOce.in eac~.­

The test tubes used in this work measure 1. 7cm. in diameter ,and 15.4cm. 

in length. Those tubes are plugr;ed with antiseptic absorbent oat.ton. 

The plut; is made as follows: tear of'f' a :bound i') iece of' cotton about 

five times tlrn diameter of tl1e r:iouth of the tube and about lorn. t11ick. 

Place in the center of tllis a smnll uud of cotton, and ;,11th a stout 

pair of straight round point :fo1"ce:ps , :pi:rich uri the wad and the center 

of the first piece of cottori so af3 to form en the opposite side a dis-

tinct suture. Holding the cotton thus , press it bacl'( against the :for-

C!3i)S by :Passing it through a ring made with the thumb and. forefinger 
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) of the other l1and,thereby forming a :plug which should be of an equal 
!' 

t 9 hardner:s throughout its length. J;nsert tho rilug 80 made into the rnouth 

of the tube and :r1·ess it in about 4 . 5cm1 This plug should be porous 

enough to allow the free passage of gasses but Qense enough to prevent 

~ the entrance of extraneous organisms . Wb.en about 20 tubes are filled 

ancl :plugged, tie tliem into a bundle with a string around . the up:per and 

lower ends ,so that the bundle will stand alone. cut a piece of' Jn.u-cl1-' . 
mcnt r,B.1;er su.f'f'icicntly large to mnJte a ca!) to go over the encl or the 

whole bundle. Wet this,in orde_: to make it easily pliable,and put it 

over the plugc,ed ends of' the tube, tying it in !'laae . This checks evari-

oration but . its chief' obje-.. t is to preserve the cotton plugs fiom con-

tact with extraneous organisms. Plaoe this butch of tubes in the ster-

ilizer and sterilize :for 20 minutes after boiling . Remove and allow 

to cool. 

Prevo.ration o:f Gelatin. For solid media g~latin or agar-agar is 

used. . Ji1 01~ use in tho laboratory, it is prepared as follows : Take 500cc. 

of filtered must and render it nearly neutral by the addition of DO-

tassium-lry.a.rate. It should only :faintly redden litmun . Choose a f'lask 

lm·ge enough sc that when the 50000 . of must is added the ltquid will 

~ reach only to the largost diameter of the :flask . P&ug loosely with cot-

ton in order to prevent evaporation,and heat in water bath to a tem-

rcrature r~,.,r1ging :fl~om 70 to eo0c. The ~~latin is l)re:pared in flakes 

about 8cm. in wid.th and 20cm. in length. Weigh out a quantity o:f gelatin 

equal to 10% of' the must, and add 1 t by rolling each flake c:ros .. ise ...... 
and inserting into the :flask . The gelatin sllould be added only as 

fast !ts it will go into solution , end to insu.re this,shake the :flask -· 
thoro"L:ghly after ad.dine each :flake of' gelatin. When all the e;t=:J.atin 
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is adced retest for acidity. Remove fbom water bath and cool to about 

40°c. Take one half the white of a f':resh egg,beut into a good froth 

usnig a little distilled water; pour the same into the center of the 

liquid surface. l ake it s_;read over the entire surface of the must-

gelat in, but de/not agitate it. Place flask back into water bath and 

cook at a slow boil for two to three hours or until the egg is entire-

• ly coagulated. The object in using the egg is to clarify tl1e gelo.t1n 

which 1 t aooomplishec by ooagulnting and enclosing ui tl1in it eli' all 

the oltd or anio ~articles or other detritus present . Filter until 

:perfectly clear,using a coYcred hot watei· :fU.nnel ,allo ing the filtrate 

to run into an ordinary 50 cc.flas.~. When tl"',..oue;h f'ilt(n•ing,::.lug the 

flas}~ containing the f iltrate with cotton ,ca1; vrith 1nrcbment _nqJer 

and place in sterilizer,,heat 212° exactly 15 minutes. To insure com-

plete ste:rilization,ro1)ea:b tllia on three successive clays. Nev 'lr ster-

ilize longer ,its .... JOVTCr of' solidifying i7ill b r, destroyed. If' apple 

must is used in this rrc1".la:ration , the gelatin is no ready for use, but 

if grape must is uscd,the gelatin should stand for two weeks in order 

to allow the tartaric acid to crystalize,tlien it ic melted and refil-

tcred. Place the gelatin in tubes (lOct.:.each) as in case of the li-

quid. Plug and cap as befcre. ster:i.lize 15 minutes. Must-gelatin is 

the best media during cool uenthc:i: but its liquifyine tom_ erature is 

belo 1 4000. , thci•ef'orc 1 t cannot Hell be uned durinc; the SUlntnf ... r. For 

summer worlc we usually use ag~ -ags.r. 
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..Preparation o1' .Agar-agar._ This is a vegetable . ..Jroduut derived 

from oca-weed. It is prepaxed. f'or laboxatory use as folloHs: Tf:lJrn 

560cc.distilled water and add f'orm 1.2 to 1.5~~ of agar-ae;ur,pzeviou 1.y 

cut into pieces about !om.long. Let stand 12 hours in order to sueal 

the tissue; cool~ three hours ,ancl let stand twelve houxs. Tal:e of' f'il-

tered m-c:.st about 25l the total quantity ,render this nea:rly neutra.1 as 

in tho onse ot' tlle gelatin except this may be a tri:f'le more acid and 

adcl it to the agar-agar,and cooR:. about tl:u·ee hours in steam sterili-

zer. If' you have time let stand 12 hours give another cooking of 3 

ho1xrs. Agar-agar is coolted t11ie long in order to ooagulate the albu-

men. Filter as in ouse of gelatin. Sterilize for 40 minutes :f':rom the 

time that the agar 11quif1es,on three successive days. Place in tubes 

and. sterilize for 40 minutes after boiling. 

Sources of' Yeast. Yeast occurs :Ln nature whe1~ever tl1ere are 

saceharine substances,theref'ore yeasts may be obtained :from ~arious 

sources, but the most connnon are from the lo es of' winns 01· ciders, 

skino of ripe f'ruits &c. 

Six samples were talcen from which the organisms were sern::rntod. 

These are given below. 

Sample no. i. Made cider from mixed amnes at the stntion mill. 

Placed sev eral hundred co. of' this in a s·':.e:eile f'lask and :plugged the 

smne with cotton. 

Sample No.2. Uust from the Hyslop Crab aJ)rile. 

Sample M0.3. Just :D.·om Horton's Virginia gra1)e. 

snrrwle N0.4. Must :from tho Soulard. Crab apple. 

sample 140.5. Lees f°"J.'OID Paulding's Pi:ppin Cider. 

Sample N0.6. Lees f'rom a French w1ne,Bo1s de Terroir. 
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Preparing Samples f'or Separnt1o:n. The above solutions almost 

invariably contain suf'f'icient yeast to start alcohol1o :fermentation, 

however ,yeast g.eowth ie sometimes sum.1ressed by the p1•osonoe and 

growth of' large quantities of mal:fe:rments in v1hich cu::rn 1 t is best to 

pour off' the au:Dernatent liquor,agitate the sediment and pour the 

same into a flask of" :rresh ste_·ile must. Arter a few days alcoholic 

fe2,mentat1on should be :present whloll is known by the presence of a 1 

white deposit and the giving o:i:'i' of Carbon-dioxide upon agitating tl1e 

f'lask,this may also be clete:c.mined with accuraey by making a n ount o:r 

the liquor and examining 1•1iti1 t l1e microscoi•e. 

Each of' the samples separated showed the p:r:csence of· a ct:r·ong 

yeast growth hence they were sown directly to the Invert Flask,a de-

vice used to separate the a.loo ·l1o f'ermonts f"'.com the other organisms 

riresent in the must~ 

Invert Flasl~. At this stac:;e we Jiave a liquo:r containing nu'ne:r-

ous organisms o:f two or mor·u classes. :i:he :first class, tlle ae1·obic arc 

those ol•ganisms wl1ich grow only in the :presence of' oxygen; tllc second 

class the anaerobio,or the :f'aaultatiue acrobic,aro those organisr.18 

whioh aI•e capable o:f gi~owing without the ]!resence of' oxygen. To this 

s econd class belong the alcoholic :ferments, nnd tllc first ste1') touards 

the purification of these organisms is to se1')arato tl10 aerobic f'rom 

the anaerobic f'orments. This is accomplished by neans of the Invert 

Flask. The Flask,a drmving of whicl1 is shown on the next .. age,is an 

exdellent device when used under the :oro:r.>e:r cornU tions. It consists of' 

a 450cc.Erlemeyer Flask; a vent,11 Fig.2; a draw tube,a bent glass tube 

with a rubber tube on one end,£ Fig.2; a pinchoock .Q. Fig.2; and a 

rubber stopper provided 11i th two 11er:forations. set the fl nslc up as 

"' is shown in the drawing so that the sti-·aight tube of' the vent will 
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reach within one hal:f em. of tho bottom of' the flask. Fill the Flask 

with water and adjust its height by inverting the Flaak and drawing 

o:f':r the ', uter tlu'ough tl1e a.ran-tube so that its surf'aoe will be witl1in 

one half cm.. of the end cf the vent-tube. Revert the f'lo.sk to ttn ori-

tinal position and mc:r1: the hmight of' the water. Pour off the water 

and fill to the r)roper height with we11 filtered must. Re:rlaco stop11ei"' 

containine vent and c1.:caw-tu1)e. Tie a parchment paper co!) over t.he 

cto1n,c11 and mouth of i"'lask so as to ccmplet,ely oover bot.h. Plug tho 

e:ad of' ~.;he :rubt<;r tube vrith a loose cotton plug , also JJ1ug the vont in 

the sruno 1,Knner. Pla ·::e in the sterilizer and sterilize about 20 1 in-

utcs from time boiling begins. 

Sow the Flas_: _as :follows:- Ster:Llize the ·:"ands thoroughly with 

S5J0 alcohol and .remove :!)fil"crunont ~1a:pe?'.' oar. St e:r.ilize rubbe1~ sto:p:per,. 

8.nd mouth of 1·1nsk with 35$0 alcohol and loosen the sto:;,' ])e-r so that it 

lf may bt.: easily removed. Better results are insured if the organis:mB o 

be sown ai~o in a :f:reah active cond.i tion. Sterilize the mouth o:f' the 

vcoscl containinc· thA o:i-J,Junisms ,i'lar.'le and pour of'f the supernatent 

liquor without agitating. Replace _luz,agitute tho clerosit thoroughly, 

flame mouth of vessel and :pou.r the der)osi t into the invert :flnak clos-

ing the same immediately. Seal ':rith hot paraffin around. stopper and 

glass tubes entering same. Place o. r)inchcook on the draw-tube. Inve1~t 

the 1~1ask and c1mn1) in position . Pour several cc. o:E' dilute 1I2S04 ln-

tc the mouth of' the vent in ol~der to prevent the entrance of' ext1"an-

eous or~;anisns. This i'lask should never be shakon but should be l:cpt 

absolutely 'IBrtill in order to prevent the falling of' undesirable f'er-

ment:J into the n0ck or the f'lask. Af'ter about, t Ho days tt. will bo 

notioecl that o. good deposit of' yeast rests on the Ri<ler-1 of tlrn fJ.nsk 

and on the cork~alrio tllnt fine bubbles of' gas will be rising in the 
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ch·aw-tube. mien this latt r occurs it is time to so-1 :from inv rt fl cl~, 

flame the mouth of a sterile tube of must 1·cmovo its _lugs . Flmno cot-

ton plug in the draw-tube of the Flask,rcmcve and allow one er tuo 

d.ro:ps of tho liquor in tho flask to yiass into the tube. Quickly re-

place plug and reflame the tube. Three tubes are usually aovm in thio 

manner and a microsco:pical mount is made and examined. These tbrce 

tubes are labled and set aside for .bout ten days or until the strong 

fermentation subsides; at which time the cells should be uell broken 

a:part. If we now have tubes containing nothing but alcoholic ferments 

we e..re ready to proceed with the next step 1im their separation. How-

ever,if our tubes contain undesirable ferments which may be d0t rmin-

ed by a microscopical examination we have to resow to the Invert Flask. 

' In the laboratory here it is impossible to carry the f'lafik for 

.. 

i 

... 

the two days withou:b some agitntion ,hence it has bt~en necessary to 

vary the method slightly. In our laboratory sowings f':con the invert 

flask contain mycod.erma and other aerobic f'erment s hence instor! of 

allowing the tubes to i'o:ment for ton or tuelve days,so,, to the })ct.ri 

1nmledintmly f'rom the tube sown :from tho inv rt. In this wny mr cul-

tures oan be obtained because tho aerobic ferments are i ~4.n great 

minority 11ence the majority of' the co :on:i.es in the petri will be true 

yeasts. 

In ae:paro.ting the yeast f'rom the srunpJ.es given above 1 t was in-

tended that the f'irst method of handling the cultures should be c .. -

ployed because the cells would be better se_arated when the oultixre? 

was sown to t110 :petri . smn11le No. l. wan sown to the Invert Flask three 

times; sample Uo.11 four times; sample no.111 :four times; Sample No.V 

once vri tholll: success us in each case the cultm1 es contained ~i ther 
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Bacteria or Mycoderma. Henoe it was necessayt to sow each of the sum ..... 

ples to the invr:rt again aml as soon as they were :Jorm f'l"On tho Invert 

Flu~they vrnre sown to the Petri Dish \7ith complete success. 

Petri Dish. We now resort to Koch 1 s Dlatc oulturo nethod f'1J: 

the se11D!'ation of pln?e cultures of' the 6_es1rod organisms, only we sub-

sti tute the Petri Dish for tho glass Dlate1 used by Koch. The Petri 

Dish is a glass dish ordinarily bbout l5cm~ in cliamete1" with i ·m·:iendi-

oular sic1es lOnm. higb . This is rrovicJ.ed ui tl1 a glass tori of' the samo 

shape but large enough to :i.'orm a oover for the clish. Olean t.lii8 dish. 

thoroughly and place it in the hot air sterilizer , heat f'or zo minutes 

at a tomrierature l"'ane;ing :r-.rom isooc . to 15000. Allow to cool in the 

sterilizer and remDve with sterile l1ands to a. moist cha-nbe:r ,!"rcvious-

ly sterilized and prepared na :i..'ollows :- A moist chamber is simply a 

largo Petri Dish 1 sterilized by washing with Bi-ollloriclc of' Mercury, 

l to 1000. Into the bottom of t11is dish ia poured Bi-chloride of tlw 

samo strength to a de11th of' • 75cm. and or/the bottom are i 1aoed glnss 

b1•idgcs upon wl1iol1 the :petris rest . To 17ov1 a petr:t fr·om a cult m·e 

tvrelvo to f'oi.wtocn do.ys old,:remc1.le a ctrori f'rom the culture tube t -i th 

a loor· platinum rrire to a lOoc . sterile must tube, observing every )re-

c nut ion such as f'laming the culture tube beforf and after opening &o . 

ThorouglllY distribute cells throue;11 this liquid by Uf~itation then 

f'rom. this r · 1ute sewing .remove some of the organisms by inse.cting into 

it u stra;Lg11tplatinurn wire to a depth of about lorn. and then quickly 

inserting the wii"'e- into a sterile gelatin tube -p1•eviously meltecl and 

1ie1c:_ at u -temperature of 4ooc . A higher temrieratu.i .. e tl1an the above 

will 1-:ill or weaken the yeast . Replace the _lug Emel roll tJ.., gelatin 

tube thoroughly in order to tnsui•e the even distribution t>-tJ ~he or-
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ganisms throughout the gelatin. Reflame the mouth of tho tube,remove 

r.lug,and :POUJ.' the melted gelatin into the petri previously preDai·od 

as above. cause the gelatin to spread over the entire bottom surface 

of the petri, label and replace into the moist chamber. 

V/hen sowing immediately :from the Invert ,sow a tube om the Invert 

as described above and barely touch its surface with a straight wire 

and innoculate the smne into the melted gelatin tube. Then proce4d to 

• sow Petri as in t11e first case. 

The moist chamber contafnine; the Petri Dishes is place in the 

incubator, at a tem1,erature ranging from 20 to 25oc. Aft or about three 

days,the Petri should show col&nies,distributcd here and thcrc,suf-

ficiently large to b~ readily seen with the naked eye. Vlhen ready to 

sow from .... he Petri sterilize the desk r1i th 35$& alcohol then place 

:petri on the desk. With a straight wire pre~ioualy sterilized remove 

a :portion of a colony,and make a microscopical mount. If this colony 

rroves to be yeast ,sou it into a sterile must tube. Proceed in this 

way until about ten tubes are sown f'rom separate and distinct colonies. 

From sam)!le I nine tubes were sonn f'rom the Petri Diah,srunple • 
II,thirteen tubes; sample III,six tubes;sronple IV,thirteen tubes; 

s ple V,ten tubes; sample VI,six tubes. 

Comvarative Motes. These tubes were placed in the incubator and 

each day notes ~;re taken on them. Th. notes include the following 

:points: time growth begins; clearness and color of liquor before agi-

tation; amount of resting foam; runount of gas present; whether gas 

falls or is ~ersistant; amount of deposit; deposit coagulated, floe-

culant or normal. These notes were continued until fermentation sub-

s'ded 1hich took from tw~lve to fourteen days. 
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Below is given a oharaote:t'istic note on each tube reserved i'rom 

the different samples. 

Tube I-1 Liquor fairly olear,-slight resting f'oam,-good compact 

deposit ,-!)ractioally nongaseous ,-deposit normal. 

Tube I-8 Same e.«oept liquor beautiful and clear. 

Tube lI-5 Liquor beautif'ully clear ,-slight resting f'oam,-trace 

of gas,-dcposit no~ulated. 

Tube II--G Liquor slight.ly cloudy ,-no resting foam,-:rractioally 

none;aseous ,-duposi t normal. 

Tube II-12 same as Tube II-5 except deposit more coagulated, 

Tube III-3 JJiquor absolutely clear and brie;bt ,-slight resting 

foam,-eood deposit reating slightly on sides of tube,-extremely gas-

eous ,-deposit coagulated. 

Tube IV-4 J'Jiquor beautifully clear and bri~ht ,-considerable 

resting :foam,-large deposit,-very gmrnous,-do1)os1t;t;;1ocoulant • 

.. ~ Tube IV-5 JJiquo:;t" absolutely clear and brieht ,-no resting foam,-

... lo.rge deposit,-extremely gaseous,-foam coarse,-deposit coagulated • 

Tube V-1 Liquo~ fairly clea:r,-no resting foam,-good deposit,-

nongaseous,-deposit normal. 

Tube V-3 Liquor very cloudy otherwise same as above. 

Tube Vl-1 Liquor very cloudy,-good deDosit,-extrvmely gaseous,-

dcposit normal. 

Tube Vl-G same as above except liquor very clear and io nnly 

moderately gaseous. 
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Drop CUltur~. At this time wo discard all unDromising tubes 

keeping only those which show peculio.ri ties or good ·311aracters. Each 

of' the tubes reserved is xun through tho drop culture as riort'ected by 

Hansen. The culture tubes f'rom v1111c11 drop cultures a:re to be made 

should be from 10 to 14 days old. With a straight vri.~e touch liel1tly 

the surf'a0e of' tlle culture tube a:fter agitation and sou into a melted 

lOoo.tube of gelatin,temperature 4ooc. Previously prepare the slides 

and cover glasses to be used. as :follows; The slides used have a cell 

cut into the center of eacb and the cover glasses are suf'f'iciently 

large to f'orrn a cover to the cell. Cleanse thcroughly with distilled 

water,wiping them dl'Y so that no lint or other detritus v1ill be pres-

ent. Place them in absolute alcohol. Remove to a petri and allow the 

• alcohol to evaporate leaving them :per:fectly clean, Place the eover r: 
glasses in a watch glass beside the slidos,whiah are :placed cells 

down in a petri; cover the etTi: and sterilize in hot o.ir stcrilizel' 

as \Vl1en sterilizing petri; dishes. When cold remove to a st crile oJ:iam-

ber composed of' a bell jar on a grounc.l glass :plate or some other sim-

ple device. T110y aro now ready for use. 

Remove a sterile slide with the r ingers, inve1"t.ing it so that 

the cell will be ur1 ,1;lacing it on a spot previously sterilized vrith 

alcohol. Tru~c a fine camel 1 s hair brush and marl{ ~ound the edge of' 

the cell a narrow line of' >gaselinc. Remove a cover e;laan with sterile 

forceris 1-:ilacing it on tl1e ond or the slide. Remove from th alted 

gelatin tube a drOIJ of' the gelatin containing tho organisms ·with a 

sterile loop wire , place it on the cento:r: of the ~over glass then 1ut 

the cover glass inverted over the cell of' the slide . Press it doun so 

as to seal the cover glass in place , thus forming a hanging dropn 
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- within a sterile cell of a microsoopic olide. Place on microscope 

• 

clamping 1 t into :place with a Winkle's mechanical stage, o. deMc1·i:p-

t ion of which is too compl'cated to be ent ered into here. BY menns of .. 
this star e search wi t11 the utmost care the whole o.ro:p of' gelatin lo-

cating and reoording the position of each individual cell within the 

drop. 

seach the slide each day watching the grm1th t:rorrfan individual 

cell to a colony large enough to be seen with the naked eye. Sow 

enoue;h of these slides so that about ten tubes may be obtained from 

each source. When ready to sow fron~ t11e dro:v 1 eanh recorded colony is 

located with a low pm.ver lons and ma"t'lrnd with inl<. Invert the cover 

glass and pick u~ each mm~ked oolony Dlacmng each ·in a separate tube. 

comparativoNotes about ten tubes wore obtained from each source .. 
they were y:laced in the incubator and com:parativc notes were talrnn on 

them as before. They were then discarded down as before, s nving only 

the best, some of which were run through the Physiological Test. 

Physiological Test. Since certain types of yeasts have different .. 
powers of fermenting sugar and tl10 resulting alcohol f1~om the same 

;.-1- must varies with organisms o~loyed,1t ls necessary to ce.rry each tube 

of yeast retained through the Physiological Test, 

To pre:pare this test exactly 400cc. of' standard must of a known 

ohamioal composition is placed in a thoroughly clean llOOcc.Erleymer 

flask. This flask 1s fittecl with a cor1::. containing one :perforation, 

through rThich is passed. the stem of' a vent ao is shovm in the illus-

tration. Place over the c ark o.nd the mouth of' the vent a parchment 

* paper ca~;also plug loosely with cotton the outside opening of. the 

vent. Sterilize f'or thirty minutes in the Arnold's Steam Sterilizer. 

When cold une C'lery precaution to create a sterile environment ,remove 
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(lG continued) 

pa1)c:r uap,and loosen the co1•J( so that it 11uy be enoily removed, take 

a cultuxo oi' tlw yeast to bo soi'4bout f'our or rive clrys old,and with 

a standatd sized wire remove very curef'ully a a.xop o:f this liquor • 



( 1~) 

Insert it into tho flask and wa.sll the yea'1t of'f' by moving the 

wire gently baclcwarcl e.nd forward, ti..uraning thf;) wire so that the liquor 

in the flask 'Nill flow through the loop. Then remove the v1iro; rein-

~ sert the cork provided with tho vent an.cl seal into pihace with hot 

paraffin. Pour dilute sulphuric acid into the exterinr o~ening of' the 

vent untll 1 t rises in the chamber high enougl1 to cover the encl of' 

the vent tube contained therein. Place the hand on the side of' the 

flasl{ and if tl1e flask is sealed,gas vrill bo given off through the 

vent due to the expansion of the air caused by the heat of the hand • 

.., If no g::ts J)assee find the lei:-1.k and. seal 1 t. The utmost CDl:'o should be 

exercifJed in the sowing of these tests as a stanclnrc condition should 

b:e maintainec-1: At a certain 11our on each day, this flask should be 

• ueiehed; the temperatv~e (incubator) taken in the morning and evening; 

and net es should be taken covering the rioi nts incluo.ed under the sec-

tion on ocm~arative notes laying stress upon the aroma. When the 

.i ' weights become oonstant,send the test to the cremical la'bora-torY and 

have it nnalizecl. A convenient form is shown bblo\'1 :ror tlle data r~­

quired and its arrangement. 

The chemical constituents of' a must 1n order of' their imr)ortance 

are sugars. There m:"e oeveral f'o1·ms of' sugar in must A ,glucose and su-

crose being the most important. Mo crganisms can com!)lotcly 1.,erment 

out all t:r the sugnr,but true yeasts are capable of fermenting it 

do1'm frmm .1% to • 25~'.i.. The aci<:lll are of' r>rime im:m:i:r-tn.nce. From • 4 J 
to • 60)0 of acid, ca.:tculated as Sulphuric, is usually present in an un-

fermented muBt . In a f'ermented. must the 11.cid is slightly above the 

( original percentage ouine to the f'ormation of volatile acid.s through 

tho action of the yeasts. The volatile acids formed are inportant from 
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the fact that they give to the liquor a.ro a,and also hel~ the f'lavor . 

Tannin aJ?parcntly restrains the yeasts :from their com lote action,pr 

ventine the total destruction of' sugar, It seems to mollify the M:f'eot 

of the alcohol upon the human system, It also acts ae a clarifier of 

the liquor. 

The glycerol bodies formed by the decomposition of some of the 

alool1ol in an acid aolution,contributes to the liquor smoothness and 

sxp~e. The percentage of glucerol seems to have a peculiar relntion to 

the J?erccntage of alcohol. If glucerol is absent :from a fermented li-

quor, it indicates that the liquor is a oonaocted preparation. The 

Total Solids have but little to do with the must ,ho rever about 2 . 5% 

is usually present in a fermented must. 

Four yeasts were selected and carried through Fermentation Tests 

on standa:td apple must, also they were sown to tests on two sugar so-

lutions or the ~allowing oomposition,10% suorose,5% tartarlo acid and 

1% annnonium chloride; 10% glucose,5% tartaric aoid and 1% a.zmnonium 

ohlcride. :Rut:growth was obtained on either sugar solution,but the 

tests on the standard munt were carried to dryness. The notes and 

chamical dats arc given on the rollowing pages • 
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Yeast I-10 Separated from UST FROM UIXED APPLL S 

If I 
... ? .... : .... ~.?. .... ~.--g_~·········· Test No •.. J:9.~..... Yeast No •.............. ~o 

10 K 6 Sowed at. .......... ... .... . 400 c. c. standard apple must, No .. ..... .... , Erlenmeyer , with 

germs from Tube .. $ gown .... 9 ... '.':": ... J.~ .... ~ .... ot\e .... . 
Weight at . l~:-:-:.;?Q .... ~ .. ... ~~:- ·--~-~.? .~ . ~.?. ......... grams. 

Temperature 
Date Wt. at 9:00 a. m. loss 9:00 a. m. 4:00 p. m 

5~-~-~ -- ... §}-.?:.~.±.~ ............... ·--~-~-~-.z. ... ~::=.~ T f E . 4r.;:6 . otal hrs. o xpenment v 

" " before fermenta1ion 30 5-20 615 . :52 1.8 ' 23 . 5 .. A . i! 
·········· ... . ..........• . .......•.. ··········· ............... ············• 1 

5-::?.! ..... .f?.~Q_,. g;~ .... I ~:'.?. .. ... ?.lo?..~ .?. .. ?..;t. ~~- ' ' durati~n of '' 
- - 22 C07 . 52 ~ n 2Z . G 2~ . 

5~~i:: ::::g9.~:~:~~~:J~.~:: :::?:s.: ~:~ :·:?:~: ~~ 
5- 24 GOl. 70 :2 .G 2G . r: 2Z . 
5~-;~~~:: : ·.::~.~-~·.:;.·_~:9.: ·. : -:?:;.i.:: :: .?:~:~:<J. ·:~:~.·-~ 
~-~~g ___ ·· · -~-~-r;.-~.9..? ............... ·--~~-~g . J~~-;, .. ~ 
-)./!. ··························· .... 21. o 2::; .o 

Total loss in grams 

Average Temperature 

Range of Temperature 

Sent to Chemist 

Analysis reported 

5-:...C: Gf 5 . 90 
···-······ ·························· ······-··-----············· ...... .. ..... ,___ __ 

5- r t::C)r. 11 N <:i- ,.. nr.: 0 Original 
w.... ;) ..... '-> • - 1 • ' ,.,,.:;, • ,. ~o . Must. ····-····· ··-······-·-···-·-··---·-·r··-······ ............................. 1 - -

5- 30 59~ . :::0 ! .5 23 . O 22.5 .. l..C.G 
... ···:-1·-- - --··,:;·;.:·; ·· ··;· ·~---r· ····· ·· · ···;;·2······0·· --·;;·;;.···o· 
0-v V - • --.JW I W,. • hlV • ······-·-- ·····-································ ....................................... . 
6-u2 591 .. 0-! .;~ :n. o ;z2.o .. i~./i2 
~~::::: ::::~i :~: ~:G.:~::: :::: ~ i:: :::?.:9: ~:9. :. 69..~~~J.l. ~ 
6-3 5S.J . 7 3 .l. lC. 0 ::..1 .0 2 .37 .. ...... ................... ....... . ········--· ---- ---- --······ ····-··-······r········· 

G-:.'.1. ......... ~.'."'.~.~ .. q.<! ........ ·~-~ .... ~9..~ .. (). p~~-~q J.~.!00$ 
G~-~- --·· .... ?.?.~. ~ .'.:>: ................................ ... ?? -~: .... 9 .. -= 

G-:.£ ......... ;?·---~-~--~-~-- - · ............. _?..~.! .. 9 ............ . 
0 .01 

............................................................................ r········ 

··•••··•••• ...•..•.•...•.•••...••••.....•..•.•..•..•. ···································] 

Analytical Data. 

Specific Gravity 

Alcohol 

Sugar, Total 

Sugar, Reducing 

Sucrose 

Solids, Total 

Acid, Total 

Acid, Volatile 

Tannin 

Glycerol 

Ash 

?.~-~ .'.':'.0 

Fer•ented 
liquor. 

.l. 0.0.G 
.. G..~ .~Q . 

.. 0. . 2.8. 
.. 9., .gf) 

2 . 54 ............... 

0 . 5G f ....... ...... . 

0 .017 

!··· ........... . 

r . . .. 
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Yeast I-10 Se..,,a.r. ted :from UST FRO l..IXED APPLES 

133 fermentation Test No. 

1°-03 

Trifle deposit-no gas . 

r.:: 20-03 

Liquor very cloudy-trifle doposit-nlir,ht resting 

fonm-lnrge deposit-cxtrenely gnseous fo. - ersistent-

normul. 

G-21-03 

Liquor very cloUdy-considornlbe r sting fonn-

laree r e:posit-estr -mely go.soous-foau aoarae-:falls 

·in:mledintely-aroma very good. 

r 22-03 

Liquor oloudy-tri:fl.e rcstin .... o · 1arge compaot 

de.,'.lOSit-ext1,.enely zn.seous-f"c~Jn ialls arotla very eoo -
enosit normal. 

5-25-03 

10 restinit fon liq~·or clou Y-eood r: oposi t-

strongly e $COUS-f08!'1 fine-falls. 

r:; 28-03 

Liquor nearly clear-no rentin foar!- eoo compact 

de:posi t-liq or dar.6'. amber in oolor..;..consideruble gns-

o.ro a yeasty. 
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YEAST II-5-2 SEPAnA?ED F OM HYSLOP CRAB APPLE 

s,.,.,..1e~o.s. ...................... .. . Test No.13.~ ....... 
Sowed at..1·.l---A1 .. 400 c. c. standard apple must , No ... 6. ....... , Erlenmeyer, with 
germs from Tube . Sown. .. 5 ... = .... l .C ........ ... r9Qi ... . 

Weight at l-.l- 2)0 .... AU ............. 62.0 •. £5. ........... gram s . 

5-lf ......... .G20 ... 8Z .............. 22 ... 2 .. 2;1 .•. 0. Total hrs. of Experiment 

O..&e Wt. at 9:00 a. m l:ss 9:ocl!'.°':.'4~ooep. i· 
r 20 ......... G20 .... 52-l Zl. 23 .... . 5 . 24 ... 1 . before fermentation . 3.5 

" duratiGn of " 5-::n ......... G.J..5 .. -:z .. -E.oo .2t.: •. 2. .. ("}, •. :..: . . 

5- 2·P.---- ----S-1-±-.-9-S.---p.57· -23,.-0 --- 24 .. -5-
5- :J;j ..... ----6-0e.,.-24-¥ .. '1-l .25 •. 5 ... S3. •. 0. 
5-..:.4---- .... c.o.5 .. -2G----~ ...9B- Z5 . G ... ')"' •. 5 
5-25----- ----GOS .,.00---F,..2Z- 25,..0 ... 23 ... 5. 
5- 26-..... .... GC.J.. •. 47 ... ll "6. 2.3 .•. 0 ... :~.2 .•. 5. 

I 

Total loss in grams 

Average Temperature 

Range of Temperature 

Sent to Chemist 

Analysis reported 
&-2?·---· .... co.o ... so ... 1:1::.J. 7 ~1. o 23 ... .0. 
5-2£ ......... ~n ... 4.2-..... £ £. ~2 ... ~-- - 2 .... o.1---

o.;g; .. , 
5-29---- ..... sst ... .eo... ... .2. 23 ... .5 .. ~25 .• . o.. _ M11st. 

c - ,.,. r r:"' '1 1 ~C" 4"') ,,, 0 "'. :'w . .0 ~ V-..:.>\:I ·---- .. .. 0~;;..-,. - •,,, ....... · · · ·1o.:.>-.· ··· lr>N . .., . ...; .. ·11 -V 

5-s1 ......... 5~c. •. 10 ... , ... .31. 22 •. a.. .s ... ol ... .. ... 
6-1 ....... .... 59.7 .•.... o ... \ ... .20- 21 ... o .... 0 r.. •. o .. JZ<f<7 
6-," ........... 5[,.'{.. ... . !f.:;> ... t-- -..15. 20 .• . 0 ... 20. •. 5.lii .... , 
G '?' ... ..... ..... r; c .1:t ... r f.L ..... ]~ 10 .... 0 .. '!-1-.,.0..i..·fJ.3 - u v-.1 . u-.->- • ,,4..; V' • I 

s-4 ............ 597 .•.. 5z ...... .io .20 .• o ... 22 ... c. ,;:u:: . .o~ 
6- G ............. 59.7 ... . :;£. .. ... ,..1!'{ -21 .... Q. .. ~~ • .fi ! ... Q. --'~ 
6-G······· ..... 59.7 . .,.25 ... ... ,.J.. .2l..O .......................... I 
G-9 ............ f)oo •. 02 ... ... ,.3-3 .... .............. ..... ..... ".0.,.0.1 · 

..................................... .... .......... ................. ... ..... r--···--
1 

·········--········-····--·- · ···· · ···· ••••••••••• ••••••• ••••••• • • • ••••••••••• 1 

Analytical Data. 

Specific Gravity 

Alcohol 

Sugar, Total 

Sugar, Reducing 

Sucrose 

Solids, Total 

Acid, Total 

Acid , Volatile 

Tannin 

Glycerol 

Ash 

421 .. 
23.u.J. 
::-(2_,, 7 
G.?..G., ... 

ferme•te<I 
Liq11or • 

.. l.. Q.G;) 

.. 7..- .l7. 
... 0 .•. 2.G 
.. .O ..... ~Q 

.. L . .C.7. 

.. O .... G4 

' .. Q .... Q.l G 
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YEAST II-5- 2 SEPATIATED F OM HYSLOP CRAB APPLE 

Fermentation Test No. 134 

! 0 erowth • 

Liquor clear and bright-no renting f'oam-large 

deposit in suspension and on sides & bottom o' the 

flask. Liquor cl-mJ.ds-trifle foam. 

5-21-03 

consider 'ble :rest~ng foan1. Liquor cloudy-good 

eposit-epread over bottom-fairly gaseous-de osit f J 

floocu.1ent-olouds • 

considerable xest1ng f'oam-t.iquo:r clear and 

br·ight-f'air ly gna-eous-aroma good depos1 t- ": locoulent 

53-25-03 

~iquor absolutely clear and bright.~1r1e 

..resting :foam-aroma very riall..-considerab.iy gaseous-

deposi t eonguluted... 

Note same liquor light o.tnb~r in oc>lor-.aroma 

.esvee1ally good-fairly gaseous .. 
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YEAST II-G-9 SEPARATED FROM HYS OP CRAB APPLE . 

···· · ·-~-- - -~·-··-~-~---~--. .?.·~·-····· Test No . ... 1..~~.... Yeast No .... I. ......... ~ 
Sowed at.~?. .... ~ .. 4 . c. standard apple must , No ..... ~ ... , Erleumeyer, with 
germs from Tube ........ i ... ~ own ..... ~ ... '.':':' .... ~~ .... '.'."' .... O~o .... . 

Weight at .. ~~L~g ........ ~ .......... .... ~?§.! .. ~.~ ......... grams. 

Temperature 
Date Wt. at 9:00 a. m. loss 9:00 a. 111. 4:00 p. m 

Total hrs. of Experiment 3Q.1 5-TIJ 628 . 87 ~2 . 2 24.0 
5-20 62 . • 8'7 

'' '' befor~ fermenta1 ion .25 --··---· ........ ... ····- ....... .................................... . 
5-2 62 •. fl"I 2 2i. 

" duratiGn cf " ~Q9 
t::. 22 

.92 21. 0 23. 0 

Total loss in grams 

Average Temperature 

Range of Temperature 

Sent to Chemist 

Analysis reported 
········- -----------················ ..... 

5-28 60-4. Z5 .55 22 .. 5 2-4. 0 
---- -- ·-- ·······················--· --------·-· ··············· ............ . 

5-2- G03. 95 .4o 23. s £a . o 0M~~:.· 1 

5-.:;o ...... acfa.>i~i' ... l ....... i 25~ ·0 · · ... 2·~ ·5· .~.!_gs 
. ......... ···········-··························· ............... ·············· 

5 . 31 603. 62 .12 22 . 0 • 0 
·--····-·· ............................ ··-······· ···········-- ··· ... .......... . 

6-1 603 . 52 .10 21. 0 
.......... ·······················-·· ··········· ... ......... .. ......... ..... . 

6-2 GO:S .. 15 .07 20 . 0 
.......... ·························· ........... -··············· .. ..... .... . 

G-3 G03. 42 .O:S 19. 0 
.. ............................................................. : ...................................................... · ··.-.·.·.·.·.·.·.·.·.· ;_·~~-; OE 

i 0.46 
•••••••••• ··--· •••••••••••• • ••••••• ····-····· ········ · ~---··· ···· -------- j 

..................................................................................... I 
o. 01r· ..................................... ................... .. ................... , ......... I 

........... ........................ .... .. ....... ··············· ..... ····· ··········· 

....................................... ........................... ....... J ......... 

........... ........................... ........... ............... ' ............. ! 

Analytical Data. 

Specific Gravity 

Alcohol 

Sugar, Total 

Sugar, Reducing 

Sucrose 

Solids, Total 

Acid, Total 

Acid, Volatile 

Tannin 

Glycerol 

Ash 

25. 43 
.... ~-~ · 7 
a0 c. 

... ~.S. 

rer .. ented 
liquor. 

.l...~9.Q3 
G.76 ··············· 
0 .15 .............. 

0 . 15 

1. 1 , .............. . 
0.54 !············· . 

I 
1 0 . 016 [ ............ .. 
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YEAST II-G-9 SEPA ATED FTIOH HYSLOP CRAB APPLE. 

fermentation Test No. 135. 

5-19-03 

Considerable de!)osit-enough to olou~ l1qucr-

no gas. 

5-20-03 

Lorge r,em. .. ly \.hi tc ,oompaot depos1t-11quo u 

cloudy-trifle resting foam-strnngly gaseous. Fom:n 

coarse,falls 1.mmediat~ly . 

5-21-03 .. 

ro resting foan-liquor cloudy-deposit large, 

colTI!act-strcngly gaaeous~roam coarse,~alls imme-

diately,aroma good. 

5-2!:- 03 

Liquor cloudy ,no resting :fo u: large ca 

pact deposit. Strongly gaseous~forun falls immo ioto-

ly-aroma ve17 good. 

5-25-03. 

lio rest1ne i'o liquor very cloudy,3trong 

de:posit-1~ai:rly guseoua-aroma rich and char~oteris­

tic. 

5-28-0Z. 

Uote sarne,liquor cleaxin slightly,trifle 



, 
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YEAST II-G-9 SEPARATED _ROH HYSLOP CRAB A PLE. 

fermentation Test No. 13 r:: 

gusoous-11qt:o:r dark mnber in color. 

G-1-03. 

Lic_uor clear but not bright. 
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YEAST III-3-7. FROM NORTON'S VI~GINIA GRA~E . 

..... 5 .... ~ .... l t .... ':':': ... 0.3 ........ . Test No . .... l3G ... 
Sowed at. .. +...9 .... AM. 400 . c. standard apple must, No ... 6 ...... , Erlenmeyer, with 
germs from Tubel ........ !rown .. S ... '.".".' .... ll. ... :".': 0.3. -"jQ .... . 

Weight at .. 11., .3.0 ... AlL ........ G.S0 .... 42 ............ grams. 

Date Wt. at 9:00 a. m. loss 9:00 a. m. 4:00 p. m 
. Temperatu~e j 

5~i;: __ .... G.3.0., .. 1l ... " .......... 2.~ .•.. i.. ..1 .... 0. 
~;;9 ...... §~.C? .•.. ;5.? ... 1 ... .9.P. ~.3-. !' .. ~ .... .. 1.!' .. J,. 

Total hrs. of Experiment 456 
'' before fermentation .. 40 . 

416 
.. 24. 56 
.. .22 .. 7 
.. e.?.c .. 

fermented 
liquor • 

. .1 • . 0.09 

l 
.. G .• . 44 . 
.. 0 •. 28 
_0 ... .2 . 
I 

.... .. 2 .. 0.6 
I 
1 
. .. 0 .•. 56 

r.O .•. Ol 

(
-···--·-······-· 

......... 
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YEAST II I-3-7. FROM NOR ON'R VIRGI NIA OTIAJE • 

fermentation Test No. 

5- 1.,- 03 

llo grouth. 

5-20-03. 

Liquor fai ly clear and hri~ht-nc resting 

f'oam,small d ._ osit ,liquor olou:dS-no go.s . 

r:: 21-03 

Sm e as Test 134-f'oam pexsistont. 

5-2~0.3 . 

s c an beforo . 

5-25-03 . 

s e Ls noten on 134. 

5-28-03 . 

note same. Test more gaseous t11nn any at 

tl1i:i dn.te . 
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From the oha:rt showing Ferrnento.tion cuxves of' the Yeast ,it will 

be noticed that each of the f'our yeasts reached its climax on the 

third day and each decreased in activity regularly e:x:oe:pt on the f'if'th 

day when there was a decided check in the curve due to the higher 

temperatu:re at that time. 

From tho chemical data also given on tho nmne pago it will be 

seen that each of the yeasts f'erment.od the sugar to dryness and also 

the acid was increased slightly~ 

snore Cultures., I11 order to determine absolutely whether an or-

ganism is a true saocharomyoea or not,it ia neoess~ to run the cul-

t\U'e tlu·ough the spore cultuxo teat. 

Jould a round or square block of' plaster J)aris about Gem. long, 

4cn1!wide and 21/ 2cm.thiok. Bore into this block two conical holes,lcm. 

in diameter and about lom.deep Plaoe this blook into a water bath so 

that 1 t will be completely covered by wnter· and boil :for one hour in 

orcle:r to saturate it with water and also to sterilize it. Remove while 

~ hot with sterilized forceps to a sterile petri or other convenient 

dish. Pour into this petri~containinry the block,sterile rrater until 

its level is about half vray up to the r)laster blo<.:lc. Take a young oul-

ture,:four to six days old,and using the usual Drecautions to prevent 

imrnm.ity ,1)our .into each hole in tl10 blocl~ five or six d:rops of' the li-

quor. Here the distilled water gradually removes by diffusion the f'ood 

:from tl1e liquor containing the yeasts. Henoe af'ter a '.few days these 

yeast cells begin to f'orm S.Dores w1 thin themselves to oar·:ry tlleu over 

this :pe1•iod of' adversity. ThiB is quite uni:f'o:r ly the .resu.lt dl'.f the 

organism being tested as a true saacharomycea. 



,.>-

. ._, 
(25) 

This spore formation may be watched throughout the v1l1ole time 

by me~ine microacopioal mounts from time to time from the liquor con-

tained within the holes in the block. 

Yeasts I-1-10; II-5-2; II-6-9 and III-3- 7 were sovm to spore cul-

t-· tures and each J)l,oduced spores as described. above . 

Giant Colonies . nLindner claims that by inocculating a :rotnt on 

a flat sur:raoe of gelatj.n or agar-agar with a pure culture or yer st 

and l{ee1)ing the oultuxe su_:t;'ficiently long,a more or leAs characteris-

tic growth will be obtainod,and that di:f:ferent races of' yeasts :Produce 

ty:pioally d.if'forent oihl onies . This subject has not been thoroughly in-

veatigated as yet,but an a means 0£ determining the different races 

of' yeasts it seems to be a f'icld of work which has considerable pro-

mise. 

Permanent Cultures . Giant Colony Cultures as described above 

are used to a great extent as Permanent Cultures,. It is said that 

yeasts may be kept in this way ror years in an absolute stnte of puri-

,.. ty. 

The most permanent method known, the one uned at all or t11e best 

laboratories~is to sow the organisms into a 10% solution of pure cane 

sugar {sucrose). Use a small glass bottle , 50oc . ca:paoity:,hav1ng its 

moutli ground on the outside. O\!Jer this fits a grou..J1d glass cap wl1ich 

is formed into a bulb and is then dJ.•awn to a small tube open at the 

upper extremity. A lofo solution of :pure cane sugar is made up,lOcc. 

of which is placed in each bottle , Tl1e cap is pluoecl on the bottle and 

the tube in the en(l 01· the cap is r>luggecl with cotton. Sterilize for 

:forty minutes on three successive days. sow usin.e the uttormost pre-

cautions with a loor wiro . Replace the cap. Melt some vo.seline and 
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seal the oa:p into :place . Lock the flB.nks a:L'ter sowing in a box and 

place the same where it will not be disturbed. These cun.tv..res a.:r.•e 

said to remain alive for ten or fifteen yea.rs however,it is best to 

resow them once each yenr. A 1 so carry a set of' cultures in must which 

should be resown every three months. In this way one l<.ce:ps tl1J.'ee sets 

of pure culture all the time. 
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-· 
MALFERMEUTS 

THE FOLLO "ING PAGES GIVE THE MALFERMENTS SEPARATED '/ITH 

THEIR OHIGIM AND FERl _rnTATIOU TEST UOTES. 
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ASPERCILLUS 

SEPARATED FROM TUBE SPOILED APPLE UST.SOWN TO FElUtENTATION TEST 

SEE CHART 

l.2 ... ~lii ... ~.18.0.3. ......... . Test No •..... 81 ..... 
Sowed at.3 .... P.1L. ... 400 c. c. standard apple must, No ..... 4 .... , Er1enmeyer, with 

genus from TubeA..,,..1 ....... , Sown.10···-···2·1 ··- · .. 1902 .. 

Weight at .3.,30 ... p .............. ·········-619-.,0.Q ... grams. 

T-per•t•re 
Date Wt. et-9:00 •· •· Loss 9:00 •· •· 4:00 p. M 

l:.r.:..lG ...... 6.18. .•.. 9.8 .................. .. ...................... . Total hrs. of Experiment 1278 . 
l~-..17. ...... 61£ .. .9.5 .. • 03 .. ·············· ............. i '' before fermentation 
12~1.8 ...... Gll .•. 0..~- .0.3 ... ....... ... .... ....... ... .. . " duratian of " 
1-E ............ 61£ .•. :::"" .. .• .3.'7.. ··············· ·············- Total loss in grams 

Average Temperature 

Range of Temperature 
.r..~_l:} ...... G.17. .. .4.5 ... • A. - -·-··········· ·············· Sent to Chemist 
3~.3 .......... 6.lG. •. 95 ... •. 5.0 ................. ············· Analysis reported 
3.,,.,.lG. ..... G.16. •. S5 ... •. 60 

Analytical Data. 
-········ -········-················· ··-······- ··············· ··· ··· ······· ·r----~ --- - -

OrigiHI 
Mast. 

.................................... .......... ··············· .............. .. -2 •. G 
................................................................. ········-r-4 ... 6 
·········· ·························· ........... ···-·························:··0 .• . 5 

-······· .................................................... ..... ........ Jle-ne 
·········-, ..... .. ....... ...... ...... ·········· ........................... .. 0 .• .0.1 
··-------· --··········-·-··········· .. .. ....... ············-·· ···········-· ! 

.......... .......................... ··········· ··········-····· ·············! 

Specific Gravity 

Alcohol 

Sugar, Total 

Sugar, Reducing 

Sucrose 

Solids, Total 

Acid, Total 

Acid, Volatile 

Tannin 

Glycerol 

Ash 

3--16-03 
5-12-{}3 

•. 053. 
o.n.e ... 
J.. ... G8 

11-DS 
... 0. •. 5G 

114 • . a1 
1 ... 0 ... 4G 
~lvne ... 
0 ... 0.14 

1·-·······-······· 

1······· ... 
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ASPERCILLUS 

SEPARATED FHOM TUBE SPOILED APPL:!!: UST.SOWN TO FERMENTATION TEST 

SEE CHART 

fermentation Test No. 

12-16 

no gro\Yth. 

L'; . 17 

Slight gro 1th. 

1r.-1e . 

smne. 

l-5 . 

87. 

Thick ass of' r.·ycellium on botto ,-sever c. l 

srnu11 patches 01 sporophores on s1,1rface. 

l-12 . 

s e as before e. cc_t myaclli entirely sub-

morgOt:l. 

2-2 . 

Liqucr dm'k artber-only one patch of s:poropllo-

rca on surface. 
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ASPIJRGILLUS 

SEPAHATED FROM A TUBE OF SPOILED APPLE MUST . 80\!N TO: FERHEJJTATION TEST. 

SEE CHART 



- ( SO) 

ASPERGILLUS. 

"\. 

SEPAHATED FHOM SAMPL:i!: HO. II-HYSLOP CHAB-APFLF.. SO\llT TO PERJ.iLNTA IOU 

, 

TEST. 

SD CHART. 

.... .J..2 ......... .1~---"'···-lSQ.3 Test No •....... a5 ... 
Sowed at..2) ... . p!,i .... 400 c. c. standard apple must , No ... 4 ...... , Er1eumeyer , with 

germs from Tube.B- ·2······· Sown ... 10 ... - ... 2 }. ........ 190 £-

Weight at ... 3., -30 ... p .......... ... --606-.,-ZQ ........... grams. 

T-peretare 
O.te Wt. et 9:00 •· •· Loss 9:00 •· •· 4:00 p. • 

12- -1-6 - -G0~., -20····· -.,1'-b ··············· ·············· Total hrs. of Experiment l 93D 
12- -1-7- .. GO.G. .. -05 ......•. J.5-..... .... ...... ............. . '' before fermentation 
12-.l w .. .G.OG ... .O.::: ...... ... 0.0 ................... .... ..... . '' duratien of '' 

L-5 ... ---605 ... £,.7 ...... -.--l.i..- ················ ············· Total loss in grams 

J,....12 --60.5,. . .'/.() ....... -1-l- ··········· ··· · ··········· Average Temperature 

2 ·-2··· ---60-5-.-1£ .... : ·~-5t;- ···-··········· ············· Range of Temperature 

g"'" ± --~4 •. 7.!~-·-·· .• . 4(3. ················ ··· ·· ·· ······ Sent to Chemist 

z-s .. --604 .. -23---·· . .,-49- ··············· ········ ····· Analysis reported 
3 ... c ...... G0.1.!: .... 10 .... ... . lZ 

........ ·························· ........... ...... .......... ·············1------.-

········- ..................................... ....... ......... ................. ,2 • . (). 

_·_·_·_·_·_·_·_·_·_ ·.·.·_·_·_·_·_·_·_·_·_·_·_·_· __ ·_·_·_·_·_·_·_·_· __ ... ·.·.·.· ... :: ::::.::.·: .. :::. _._. __ _._._._. __ ._. __ · ~~:~~ 
.......... ................................................................. ..l:~no 
......... ·························· ........... ··············· ........ .... !0 .• . 0.l 

·········-····-··-· ·············-· ··· ........ .. ................ . ········ ····'!" """""""" ' 

I .. . ....... ··························· ................. . ............... ·--··· 1 

Analytical Data • 

Specific Gravity 

Alcohol 

Sugar, Total 

Sugar, Reducing 

Sucrose 
Solids, Total 

Acid, Tota SUl:f 
Acid, Volatile 

Tannin 
Glycerol 

Ash 

-2-. -1-0 

3-G- 03 
s-1;-,,- 03 

Fl!f'Mented 
Liquor. 

l ,..OG4 
... O ... rl.8 
12. 17 
1.D .... OJ. 

!. ... 0 .•. 15 
l1!i .... Ol 
loo-.-sG 

1 

... n~no 

o .... o.ia 

----~~...1-----·· ··· ··· ··· · · · ·~··· · ··········· ·· · · ········-· ............. 1 
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ASPERGILLUS. 

SEPARATED FHOM SAMPJJE NO . II-HYSLOP CRAB-APPLE . sorrn TO FERH£NT/1."I01J 

~EST. 

SEE CHART. 

fermentatiot:1 Test No.85 

12-17. 

Trif lc IDJitCClial rrouth. 

12-18. 

1-5 . 

l-33. 

T}4 .. oe large :vatohes light on murgin sho.a.ine to 

o. r:;reen in the midclle ,-:ra1s.ed above liquor , eight or 

ten St.all pvtches are also y;resent ,-nearly wnite. 

Liquor -Q.mber in coloxi 

3-6. 

Liquor deer, wine color. Practically no nycel1-

um nubmerged. Entirely covered on surfaoe uith ~ 

yellow and green veil •. 
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SEPAHATED FROM SAMPLE NO.I-MIXED APPLES SOWN TO FEru.tBNTATION TEST. 

SEE CHART 

lf armento 

12 _ . .J..3: ... :".': .... 1.s·o.2. Test No •..... e4..... -~ 1F ~~-:~~--~t. .. 3 .... Pl .... 400 c. c. standard apple must , No .... .l,t ... ., Erlenmeyer, wit 1 

f Tllb 'r'-.1(.F ) Sown. .... 1 0 .... -.: ... 1 .0 ... -.:. 1903 .. germs rom ~ ·· 
Weight at .3.,.3.0 ... .E ·············· ... 642. ... 95 .......... grams. 

1,... l ~ .It'> OQ :22 •. Q .22-. Total hrs . of Experiment l.952 

-;te Wt. at 9:00 •· m. Loss 9:oJ!'.".::~r:~:;oep. ~ 

t;~i:: :::~~;:::~:a·:::r~·~; ::1£ .• o .. 2s •. • • before ferm entation 
L~.l ... 042. •. 8.'l ... ..;-.-o .. 22 •. s. 25 •. 
t2-1 642. ao .. .1 .~ _Q7 ... 2.~ it.s ... ~.s •. 

·-·······-·····················-·· r 

L~ . .i ...... G.12 .... '7.9 ... J .JU .. 22 .• 5 . .......... . 
l~~-·· ... $4:l. •.. 3.0 .. .i. •. 1.P ................ -·········· 
1-1:.. ··-~-~9..~.?J. .... . ~.~~- .. . 

639 A DO I • 97 ........... .... . ....................................... 

63..9..~.~q .. . ~ 10 

'' duratian of '' 

Total loss in grams 

Average Temperature 

Range of Temperature 

Sent to Chemist 

Analysis reported 

Analytical Data. 3-3 ... §~-~-~ -~9. ..... -~.!9- ······· .. ................... ~----c---- --
Original 

3- G 638 . 35 ' · i o ............................ Must. ·······--· -········--·-------------- ..... .. . 
\ ..... . ...... ...... . ··-.. ······························r·······------···--

•·•·••···.· ···························•·1·····················································1·················· 

•···········•• •t ::. ··:::::::.·:.·.······ ···3 . I 

Specific Gravity 

Alcohol 

Sugar, Total 

Sugar, Reducing 

Sucrose 

.••••••••• •••••·••·••·•·••··•·•·•··· ........... ···-············ ····--·······r····· 

Solids, Total 

Acid, Total 

Acid, Volatile 

Tannin ... ......... ·····. .. . . . . . . .. . . .. . . . .. . .. . . . . .. . . . . . . . ...... ~ -- ..... .. . 

................ ············ ............... ··········· ......... ·•·········· I 

~----············· .·.·.·.·.·.·.·.·_·_·_·.·.-.-.-.-.·.-.·.-.-.::::: ::::::::::· ::::::·::::.::: :.·::::~:::::·. 1 

Glycerol 

Ash 

·4 ;;·55 
-22 . 5 

Fermented 
Liquor. 

l.-0 56 
l .... 46~~ 
ll-~.O l 

r1i. 01 
r---0-.--00 
.1 8 .• .35 
.... Q .., .G l 

None ... 
....•. OlS 
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SEPAHATED FROM SAMPLE NO. I-MIXED APPLES SOIVN TO FERMENTATI ON TEST• 

SEE CHART 

fermentation Test No, -84 

12-14 .. 

12-15 .• 

Considerable myeelia,-growth in liq:uor. 

12-16 .. 

Growing nicely. · 

12-17. 

Dense mass of mycelium f'lonting near s~ -

f'a.oe of liquor. 

1--5 .. 

Large mass of myoolimn on bottom and aev -r~1 

patches of' whi~e and blue f':l:U.it~ng bodies on bottom. 
l-lZ. 

same as before. 

2- 2--

same .. 

L1 J.~o;r un®anged, weaker growth than in 

Pen101111um. 
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SEPARATED FROM SAMPLE NO.IV.SOULARD CRAB-APPLE.BOWN TO FJ:,RMEl1T/1TION 
TEST. SEE OH.ART. 

PEJ{ICILLIUM. 

... l.2 ... --... l.3. ... ~ ... .l.8.02 Test No •.. :8A~ ...... . 
Sowed at$ ... P ..... 400 c. c. standard apple must, No .. 4-....... , Erlenmeyer, with 
germs from TubeP.cn • . l, Sown .. 1:0 ... ~ ___ .l_O _____ _____ 190.2 . 

Weight at .. s .•. 3.0. ... F ·-····-··---- .9.l_P. __ ~JJ.'! ........... grams. 

1-pereture 
Date Wt. at 9:00a • ., Loss 9:00a. m. 4:00 P• m 

12-.l~ .6.19 • .£.0 ............... .. ·-···-···-····· ............ . Total hrs. of Experiment 2226 .. 
J.:b,15 .. !3.19 ... 7.7 ..... 1.-.0.3 ............ .... -··-·--- ··-·1 " " before fermenta1 ion -- - .. 

" duratiGn of " ~~ ~~:~ ::Qii .....•..•.•..•....••••••.••.• Total loss in grams 
12~.lc .. G.l.C. .•. GC ......•. QS . .......................... . 
1~5 ...... G.lB. •. -08.... .GO .............. .... ......... .. . 

Average Temperature 

Range of Temperature 
k ') .. 61.'l .... '15 ........ 33 ·············--··········-···-
~'.".:;;; ...... G.l~ .•.. g.S..... .3~Q ····-·········· .. .. ..... .. .. . 

Sent to Chemist 

Analysis reported 
~~1.G ... 61.G .•. 10 .....•. 45 
7~ -z 6l.5 .•. G..3. ......... 4..7. ............................. ,____ __ ~ ... u ... ·- Oriti••I 

S-lC 015. ... 3.~ ...... .•. 3.Q. ················ ····-····-··· Must. 

••••..••••••••.•...•...••.•.••.•.• l •••...•..... ·.· ... ·.· .. · ... · ... ·.· .. ..•..•••••• •.• r;:f ······························································· ~:~t 
·····································································-··-·· .... 2 .•. 6 

:::::::::· ·:·.::·_·_::················: ::·:·_·_·_·_·_·_· -·.-·.-·.-·.-·.-·.-·.-·.-·.--.--.-·.-·.-·.-·.-· ·-···············-·•.·•_•_•.-.1

11
.·_-·_t

0

.·n°5 te 
.. ........ ... ... ............. ....... .. ......... ············--·· . ~ 
................ ·························· ·········--

.. 9~_9.1 

.......... ······-···············-··· ·········· .............. ... ......... . . J •••• •..•. . 
..... .. ...... .. . ······-······ .. ....... .. ··························· ·········· I 

........................ ....................... ······-········· ....... --··-1 

Analytical Data. 

Specific Gravity 

Alcohol 

Sugar, Total 

Sugar, Reducing 

Sucrose 

Solids, Total 

Acid, Total 

Acid, Volatile 

Tannin 

Glycerol 

Ash 

4: •. 47. .. 
22 ... 0. 

3-.t~()~ _ 

5-1.2"'.':'.'0~-

r-ted 
Liq110r. 

i:_QG_? 
.0 .•. 7.1 .. 
.ll ... 93 
1.l.0 .• 8.l 
1-o. 21 1 .... ... .... . .. . 

13.17'7 
r ···o·~-5i 
r-··0---03 
............. . 

10.015 
/ ............... . 

[· .. . 
I 
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SEPARATED FROM S1MPLE 

TEST. 

NO.IV.SOULARD CRAB-APPLE.WOWN TO 

SEE OHART. 
PENICILLIUlt. 

fermentation. Test No. 82 

12-16. 
considerable . i oel1Ul gro tb in lic;..uor ~­

one mnoll J)atcl1 on surf .ce ap:va:rentl.Y reo.dY to 

t:ruit . 
1.2--16 . 

VerY strong srionmt growtl1 of myccliUtll in 

liquor nnd nboµt twelve patches on tllc surface. 

12-1'7 . 
sror!.c 0.8 bef'orc. 

1- 5 . 
su:r_ace about 3 / 4 covered b .. o. t l · ok t.-

ted fruiting maus~-aPDD~cntly pure ,- een13b 

h.tte 1n oolox ,- no deposit . 

1- 12. 

saiue. 

5- 6 . 
Surface entirely covorcd. 
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BAeTERIUM 

SEPARATED FROM SAMPLE NO.IV. SOULARD Ca.AB son TO FEIUaN!ATION TEST 

---~EE CHART~---

. .2 ... ":': .... :1.0 .... ~ ... Q~---········ Test No •.... P.~ ..... . 
Sowed at. .. 10... 400 c. c. standard apple must, No .... 1' .... , Erlenmeyer, ·with 

germs from Tube . .Bac~.f}Sown .... l ... !:'! ... .2.~ ........ r90 .S. .. 
Weight at ll... . ............................ ~§-~J7 ....... grams. 

T-perature 
Oate Wt. at 9:0011. m Loss 9:0011. m. 4:00 p. m 

Total hrs. of Experiment 165~ ~~ ... 795 .•. 15 .... t······· ............................... . 

~:--~-~- -------~-~-~·:.·.~_i_·_·_·J.·.:.·i~ _._._._._ ...................... -....................... . " before fermenta1 ion .. 

" duratian of " 
:s~3 .. .... 7.~.3. .... !3.Z ..... ~.3'. ............................. . 
~1 .... 'Z.n.2 ... 1.s .... L •. 1 ............................ . 
~.3 ..... 7.9.1 .... 5.'l .... b... . ............... ·············· 

I 

~' ..... 79.0 .•. 40. ... .tl...l ..... ............ .......... .. . 

Total loss in grams 

Average Temperature 

Range of Temperature 

Sent to Chemist 

~.?.;? ..... 
22 .. 5 

~-21-03 

········- -························1••••••••••• ••••••••••••••• •• •••••••••• Analysis reported 
..... ., ............................ ! ... . ---- ---

.......... ···········-··············!·········-· ..... .......... . ............ 0~~~:.•• ~nalytic~I Data. 

I rermented 
Liquor. ···········-········-···-···········r········· ................ ············· -

..................................... l. .. _ ...... ··············· ... ......... .. ......... . 

..................................... ·········-···---·-·-····· --·······--·-·r········ 

·········· ·········· ····· ......... . ................................... l ........................ . 
·············--·········-··········r······· 

··--······ ··········-···········----··-·--··-·· ................ ···-·······-
I 

........ .... .. .. ·············1·········· .................. ......... ....... .. .. ......... 

............................................................... ····-·······r--····· 

.... ................................... 

: :··························· •···••••••· •••.•.•....•.....••.•..•. ·.·.·.·. I 

Specific Gravity I. ~~~ -~-~-l 
Alcohol 

1 
.. ~:--~~% 

1
10.3:8 Sugar, Total .. . . .. 

Rd . nc" 9.19 
Sugar, e ucmg ····i~ .13 
Sucrose "-····-········· 
Solids, Total 

Acid, Total 

Acid, Volatile 

Tannin 

Glycerol 

Ash 

l .. ~~-· _=5.4 
.59 

!.. ......... . 

.Ol.3 

I r·············· 

I···· 
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BAGTERIUll 

SEPARATED FROM SAMPLE NO.IV. SOULARD CI,lAB SOWN TO FERMBNTATION TEST 

SEE CHART 

fermentation Test No. 95 

2-L'3. 

o exom11. 1 o. 11qucr. 

1i _uor very oloud.y ,-tr1Tle veil. Deposit 

in a loose tnreadl1ke ass. lo gas. 

Li quor very oloudy. Decided voil ,-lnrger 

do:posit . 

3- lS. 

Liquor very cloudy, yc1low1oh brown ,tr1fl~ 

deposit . TWo di stinct t hin ve11s on bottom aurfacc 

covered by a spider•ueblikc veil. 

5- 30. 

Note s e except veil doos not fall so 

readily. 
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BACTERIUM. 

SEPARATED FROM SAM. 1,E NO. IX-VALLE:E!'-D' A\JGJ:. Oft i'O F '"'HMENTATION TEST, 
.--~----------~~SRE CHART. 

D - 10 - LOZ Test No. ·--~-~- - -··· 
Sowed at..!9. ........... 400 c. ~1tandard apple must , No ... ~----··· Erlenmeyer, with 
germs from TubeJ.~ .. --~'-, S<1Wn .)3-... '.".': .... 2. .... ':".". ........ 190.3 

Date 

W . h 11 796 20 e1g t at ..................................... ··---~ - - -······················grams . 
,__ _ ___ _ 

Temperature 
Wt. at 9:00 a. m. Loss 9:00 a. m. 4:00 p. m 

Total hrs. of Experiment :SG8 ... 2-11 796 . 18 2:12· ··79(j····i7······ -~-·02 · ··············· ··············! 

;:~-~-~-- _"_"i.?§_"~---Q§._· ___ ·_ ·;_-_i.?.· ·_·_·_·_·_·_·_·_·_·_·_·_·_-_-_ ·_·_· __ · __ ._._. __ ·_·.-.1 
" '' before. fermentation .. 

" d uratian of " 
3-~ 7.5.25 .75 --·-· ··--· --- -··--... --- --- ~-- ..... ·- ... . . . .. .. ------ -·. --- --- . --- ----· -- --
0-13 7S4.G . G7 

co 793.85 . 83 

Total loss in grams 

Average Temperature 

Range of Temperature 

Sent to Chemist 

Analysis reported 

Original I 
.......... . ............. .... ......... .......................... ............. Must. 

• oGd .......... ..... .. ........... .... ..... , ...................................... .. ·-~~~ I 

::~_::·.:: ::::::::::::::::::::::::::J:::::::::: .:::·_·_-_::·.:::::· : · :·.-.-.-.·_-.-_·_·_-_i.~~-~ 
.......... ·························· ........... ················ ........ .. .f ~-:-~ci 
.:·_·_::·_·_::· ·_·_:·_·_·_·_·_·_:··_::·_·_·_··_·_·:·.::: :···_··_·_·_·_·_· _·_· ·_·_·_·_··_·_·_·_·_··.·.·1-··_-_-_-_-_-_··_·.-.·.i~_;_·~~ 

~.-.·.·.·.·.-.-.·.·. ·.·.·.·.·.·.·.-.-.·.·.·.-.-.·.·.·.-.-.·.·.·.-.·.·.·.· _·_·_·_·_·_-_._._._._ ·_-.-.-.-.-.-.-~::::::::[::::::::: :: :~~-~-: 
······-··- ········-················· .......................... L .......... ?-.! .. ~.11 

Analytical Data. 

Specific Gravity 

Alcohol 

Sugar, Total 

Sugar, Reducing 

Sucrose 

Solids, Total 

Acid, Total 

Acid, Volatile 

Tannin 

Glycerol 

Ash 

2 . 09 
22 .. 0 

'1.- ~.93 

5-l~_Qp 

J 

Fermented 
Liquor • 

Cf,_,. QGS 
9.'.'.9.'! ... 
P. .•.. 7:3- . 
.09 ........... .. .. , 

~1.~.07. .... + .• _17 
0 . 41 1------- ... 

Q.~9113 

j .............. . 
I·•······· 



' 

- (31) 

BACTERIUK. 

SEPARATED FROM SAM" !1E NO.IX-VALLEE'-D'A\JGJ:.10 !O FERMENTATION TEST. 
SKE CHART. 

fermentation Test No. s1 

2-12 .. 

2-14. 

Slight growth. 

Liquor cloudy~-ve11 slight-considerable 

3-15. 

Liquor upper hal.f fairly clenr strnv(color 

lo er ha1f very cloudy.. Sligl1t ~oil 1 ich bre s 

and sinks UDOn the slightest ritation,-small 

bro\n1sh deposit . 

3-3 • 

Liqu02" cloudy. 



7 
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DEMATIUM PULLULAMS. 

FOUND GROWING ON A SOLUTION OF SUGAR. SEPARATED BY PETRI DISH SOWINGS. 

SOWN TO FERMENTATION TEST. i:EE CHART. 

.. .. .2~ ... l..O .... ~ ... l.f.03 ..... Test No •.... 81.. ..... D~ l'f? 
···*-····· 

Sowed at. .. lO ... Jill 400 c. c. standard apple must, No ... 4 .... , Erlenmeyer, with 

germs from Tube.l). ~~ Sown ... 2··-···2-1··········· r90 .. 3 
Weight at 1.1 ... AI.:. .................... 80.l •. O?. .............. grams. 

I Temperature 
Date . Wt.et9:00e.m.

1 
Loss 9:00e.m. ~110p.m 

;;....11 ..... .C.0.1..0.6 ................. ··············· ·············· Total hrs. of Experiment 1368. 
2- .lL ..... B.01 •. 0.3 ..... ~ .• OS ............................ ! '' before fermenta1 ion 
2-lG ..... £00 .•. 1s ..... ~ .• 2a ............................ . " duratian c,f " 
;·-:~'i ...... ... 7'.D.D~.G.O ..... tJ..15 .................. .......... . 
3-:13 ... ... 79C- .7.G. ..... ~ .... 8.5 ................ .......... . 

.~O ...... 7.!)"l-.12 .. .. · .6.3 .......................... . 
.':. ......... 7.9.G. •. 7..0 ..... j .•. ~2 ....... .......... ····· 

I 
I ......... ·························l···· .. ·······························" 

Total loss in grams 

Average Temperature 

Range of Temperature 

Sent to Chemist 

Analysis reported 

········· '- ·······················! ... 
......... -···-·················-··· .......... ···············r············ OM~~:.·· ' 
:::::·:::: ::::::::::::::::::::::::::r:::.·.·.·.·.·.· ·.·.·····················-·.J.·.······················· 1.0.6(? 

I ........ .. -·-···-·····--·····-···········-······ ................ .......... ... . ono J 
·········· l·······················J ............. ~:;4 
::::::::: ::::.::::.:::::::::::::::: ::::::::::· .::.:::::::::::· .::.·.·.·.·.·.·.·.·.J ... ~-.6, 
................................................................ .... ..... ~ •. G9 
......................................... .. .. .. ................................ 0 .•. 51 
.......................................................................... Jione 
.......... ........... ......... .. .. .-........................................ :0. •. 01 

I 
............. -················-········ ........ .. ................. ..... .... . 

.......... ·························· ........... ················,············· r········· 
·········· ...................................................... ·············1 
.......... ·························· ... ..................................... , 

.::::::::: :::::::::::::::::::::::::: ::::::::::·:·::::::::::·::: :::::·:·:::.:I 

Analytical Data • 

Specific Gravity 
Alcohol 

Sugar, Total 

Sugar, Reducing 

Sucrose 
Solids, Total 

Acid, Total 

Acid, Volatile 
Tannin 

Glycerol 

Ash 

4- 0.3 .. 

9 0.(). . 

.o .•. 57 ... 
111 •. 0 .. 
11.0 .... 0 
I 
, ... 1 ... 0 ... 
1 14~.B. .. 
.... C. •. 4. 
........ 0. .. 
.O .... Ql . 

!····-········---

I. 
I 



' 
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DE1!ATIUM P'ULLULAMS. 

FOUND GROWING ON A SOLUTIO!i OF SUG.AR. SEPARATED BY .PETRI DISH SOWINGS. 

SOWN TO FERMENTATION TEST. GEE CHART. 

fermentation Test No. :91 

2-12. 

lo growth., 

&-:14. 

T:r-i:rle deposit . 

3-3 . 

Black nnd white sploched veil en surface 

so:r:i0 mycelium in auspension 7 -Strong dcpooit on s id-

es and bottom o"f' f'lask. Liquor sliehtly cloudy. 

3 - IS . 

Liquor clear pale stra<t; oolor ,-surf'ac , L 

covered by a dense hi te gelatin muse. ,,-de1 ·osi t in 

s~ots on sides und bottom 01' flask,. 

3-30~ 

Veil thick and fatty as before . 
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MYCODER1IA. 

SEPAP.ATED FROM SAl!PLE NO.I X-2 VALLEJ~ 1 D 1 AUGE .. SOWN TO F:CrutENT.ATION TEST • 

.. l 2 ... ~ .... l 7. ... ~ .... l9Q2 .• Test No •. S.l~tq ) 
. ~ocle:i:na 11' 3 

east-No ............ . 
Sowed at4 .. .P ······~ . standard apple must , No.4 .... .... , Erlenmeyer , with 
germs from Tube.. ".':': ... , own ... 9 .... "."'.': ... l .S ... ':'":'. ..... 19oa .. . 

Weight at 5. .. .P .................. ..... 6.3.0 • .8.0 .............. gram s. 

Date Wt. at 9:00 a. m Loss 

----= 
Temperature 

9:00a.m. 4:00p.m 

12~1 .... 6.3.Q .... '7.8 ..... ~ .......... ........................... . Total hrs. of Experiment 
k-.5 .. ... 6.28 .•.. 7.5. .... , .. 0.3. .................... ········1 
1- ... 62.'l .•. 7.0 .... :J,..05 .... ........... ····· ....... . 

'' before fermenta1 ion . 

" duratien c, f " 
2~2 ...... G2.4...55 .... j&..l 5 ............................ . 

;~;::· :::~~i:::~~·::·~::i.~ :::::·::::·.::· ::.:::::::::.·. 
3":"::9. ..... 6.~C. .... G.9 .......... 5.6 .......................... .. . 

•••• .••••••••••••••••••••••••••.•• 1 ••••••••••••••••••••••••••••••••..•••••• 

Total loss in grams 

Average Temperature 

Range of Temperature 

Sent to Chemist 

Analysis reported 

Original 

:::::·:::. ::::::::::::::::::::::::::r::::.·.·.·.·.·.· ................................................ _._._._. .:.;~ 
................................................ ............................. . t9IlC 

·································••E••························· tt::~ I I ' 

.. .. .. ...... .......... . ..... ········1 ....................... ······ ..... il.'1 •. 6~ 
0 . 51 ......... ··························· ··········· ················ ·············i········· 

~ one , 

·::::::::: :::::::::::::::::::::::::: ·:::::::::: :::::::::::·:::: ::::·:::::::::Q ~:~;-1$ 

Analytical Data. 

Specific Gravity 

Alcohol 

Sugar, Total 

Sugar, Reducing 

Sucrose 

Solids , Total 

Acid , Total 

Acid , Volatile 

Tannin 

Glycerol 

Ash 

1 0 ... . 09 .. 
22 •. 0 

3- S-:.0..9 .. 
5-l~:-::.9.~ .. 

f 
Fermented 

Liquor. 

J.~q~5 
11 . 59 

r:- .2.~ 
;.7. .•. JQ . 
rl .... 0.0 .. 
l.l..J. 7 
.9.!'.!.0 

1 9..~ .. ;.~ 
l.Q.!'.QJ). 

!················· 

I··· .....•. 
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'YCODERMA. 

SEPAP.ATED FROM SAMPLE NO.IX-2 VALLEJ;'lJ'All.G.E SOWN TO F:CIDLElTTJ.TION TEST. 

SEE OHART. 

fermentation Test No. 91-f u ) 

12-18. 

1 o a:ovo.rent grou 1..11.. 

1-5. 

Veil strong, thicK and markably corrugated 

trifle doDosit,-liquor clear . 

1-2. 

S e ao bcf'oie . 

same. 

3-9. 

sru e us before extending U!) sides of fliwl;. 

as in Test Ho. DO. 



.~ 
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SEPARATED FROM SAMPLE NO. II .HYSI1 0P ORAB-APPLE. SOWN TO PHYSIOLOGICAL 

TEST. .API CULATUB. 

SEE OIIART. 

10 ... ~ ... 24 ... ~ .... 1r:o.:: .. Test No . ... 7_7 _____ _ 

Sowed a~-~Z.O .... P oo ..... c . standard apple must , No .... 4----, E rlenmeyer , with 

germs from Tube.A . . .. Sown ..... l 0---- ----13- --- r902-· 
Weight at -4-.,-50 ... P..:,, ...... .......... 645 .•. 8'1 grams. 

Temperature 
,_ Date Wt.at9:00a.m. t loss 9:~a.m~ 4:_0011_.m 

595 l~.'a ..... 9.1.~ .... 8.:} ____ T _________ .. 24 ... 0. --25.... Total hrs . of E xperiment 

J.0~_!36 ... 6.45 •. 3.7 . --1 .. 48. -2Cl0------22-. '' '' before fermentation ·27 
10"'.':":~.'l ... ~1~ .•.. ?.~..... ..48 .. 2.5 .• . 0 .. . 24.. . '' '' duratien Gf '' 

10:':':'.DD ... 6.tl ... .8.4 ..... l OS --23..--0- -23-... q Total loss in grams 
10 ____ ::~ ... 6.3.9 .... 9.9 ..... .JL.s.s. -22 ... O ... ;:,2 ... -~ Average Temperature 

10'.':"..3.C_ .. G3.D. •. 53 .... 1.4G .. 2.~ •. 0 .. -23 -.- -~ R ange of Temperature 
10:-::;._J. .. Q3.7 .•.. aC ..... l.3.3 . . 21 •. 0 .. -~:: ... 3 Sent to Chemist 

l l".':".l ..... G.3 5 ... .. .. . : .3S. -22-.. -5- -2~-.-f Analysis reported 
11-::.2 .... 634~.6.0 ... 1. 22 23 0 23 . 0 
11-..Z ...... G.3.:J .•. 5G._.. 04.. .-5-.. 2 .. -3--

originai 
l~.4 ..... .6.32 ... 8.0 ....... ~ . .7.6 ... 91..2 .... 2' .. 0 .. _Must. 

11~.5 ..... . 6 32 .•. 1 e ...... L.a2 .. <::>2. s .. ~4 ... 5 ......... . 
lL::G ..... . G.3.l .... 7.3 ........ 45 .. 2.1 •. 0... !:t ... 5.~ ......... . 
11-:.?. ..... -~-§J:.~.1:.9. ...... t .. ~.3 ... 23 .•.. 0 .... "~_ • .Q_ l ........ . 
ll~JL_ .G.3.1 ... 2.5....... 15 ... 21 .. 5... 2 •. 5J/.D.!.'>. b 

Analrf:ical Data. 

Specific Gravity 

Alcohol 

Sugar, Total 

Sugar, Reducing 

11 "". .~- - -- · .G.3.l ... l .7 ....... ~. .S. "> Q.._O... 1.,.0 .. j--·' !~~ Sucrose 1 1 

11-..l.O ... GS.l .... 10 .. : ... 0.7. .. 20 .• . 0. .. ..,.s ... s.
1
.1.. ... !.i Solids, Total 

11 ::lJ . .G.3.Q,._P..S. ......... l.7 ... 24_..Q ___ .4 •. 5 ....... ~. Acid, Total 

11 ::.12 ... 6.3.0 ..... 8.J.,. .... .L'3 .. 25...0... ..o ... J~-~ Acid , Volatile 

11 ~i.3 ... G3.0 .... C.O ....... . 01 .. 2.0 .•. 0... 3 .•. 5 .. .h..~.! i./ 
11 ~l~ .. . G3Q .... 7.2...... .O.C .. 22. •. Q . . 

i1.,.,15 .. G.s0 .. 6.5....... o.'l .. 2z .... o._. ..o .......... . 
I 

11-::-l .G ... G30 .• . GO ........ 05 ... 22. 5 ... 4 •. 2 . . 
21:;;l7. G.~.Q .•. S.5 ........ 0.5 ... 22 ... .5 ............... . 

Tannin 

Glycerol 

Ash 

56 C 
15..--3-5 
227.oc . 

0 - ---5~--c . 

10-17- 0!3 
... . \~ 

t
fermented 

liquor. 

.. -028-
.• . ;2.5(~ 

~-., 2G ·­
k·-7S- .. h. 
........ 1.:0 .... 

t . ., f,.7-<ji-
··-G·O· ., 

Q .•. Q4- .. 

~-.-0-1·5)~ 
\" ............ .. 
I' .. . 
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SEPARATED FROM SAMPLE NO.II.HYSLOP ORAB-APPLE.SOWN TO PHYSIOLOGICAL 

TEST. APICULATUB. 

SEE OII,\TIT . 

fermentation Test No. 77 

10-25. 

l o ":ro 1th. 

10-2"' . 

-1quor very cloucly-nc .resting foam . Goo dc-

r.osit ,--1< ry e n:-.cous . 

10-27. 

Ve•y g .... seous-f'oarn f'inc-nroma not eood. 

10-2£:. 

Sa.Tfle as bcfore-ai .. ona acid and earthy. 

11-5. 

Veil on surf< ,e-does not n. _ enr to be cc-

dCI.i 10.. 

11-lr;'. 

Still very cloudy. 
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FORULA. 

SEPARATED FROM S. I l LE MO. I A PLE SOWN TO FERMENTATION Tb~T. 

Test No . ... g.2 ...... 
Sowed at.lO· .. JIJl .. 400 c. c. standard apple must, No.4 ...... , Erlenmeyer, with 
germs from Tube ) . I_, Sown .2 .. - .... 7 ... - ......... 1903. 

Date 

Weight at11 .... 

Temperature 
Wt. at 9:00 a. m loss 9:00 a. m. 4:00 p. m 

2-l·l .. 31-i-. .. 29 ........................................... .. 

. ... 811. ... ..29 ......... grams . 

Total hrs. of Experiment 1679· 

;:·!~. -.-::-~·:.·~:-.·_-_-.-.-:~·.: .. ~ -.·.·.-.-.-.-.·.·.·:.·.·.·.- .-.·.·.·:.·.·.·.·::::.i 

,, before fermenta1 ion 

'' duratiGn of '' 
Total loss in grams 

Average Temperature 

Range of Temperature 

Sent to Chemist 

Analysis reported 

Analytical Data • 
......... ........................... .......... ........ ...... .. ...... . ....... t------ --

Original I 
...... ................... -........ ...... ..... ............... .............. Must. 

·········· .......................... , ........... ········-··----· ------------ I 

I 

·::::::::: ::::::::::::::::::::::::::. ·:::::::::: :::::::::::::::: ::·::·:::::::i:::::::::: 

l I ...... , ............................ ., ........................................ i 

Specific Gravity 

Alcohol 

Sugar, Total 

Sugar, Reducing 

Sucrose 

Solids, Total 

Acid, Total 

Acid, Volatile 

Tannin 

Glycerol 

Ash 

22 .. 5 

l fermented 
liquor. 

1. .. l~ .O.~ 

... 4 ... 15'} 
1 .. 1-. -G. 
i' .. l...GD 
......... . 01 
.... 7 .•. 30 
.... o .•. G~, 

........ . C07 

! .. 

I 
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FORULA. 

SEPATIATED FHOM SH1PLE NO. I At {FOH.l~ Al'PLE SOWN TO li1ERU!ENT ATION T.EPT. 

fermentation T~st No. 92 

2-1.2 .. 

Considerable growth. J.1!quor cloudy,-

slight doposi~ and no gnsp 

Liquor very cloudy,-la:rge dep:osit~-vcil 

cloudy oovering entil'e surraee,-eonsiderable gns . 

Heavy ,dirty veil ever entire su.rf'ace ,-li-

qmor entlrely oleor,-little doposit,-palc strau ool-

or,-largo do_,csit .. 

3-13 .. 

Liquor eleQJ.'~pale straw color,-good ubite 

de:posit ,-veil t hick ,iWhite and f'oamy. 

3- 30. 

Liquor absolutely clonr and bricht,-mLss-

es of veil falling to bottom>-vo:ry ln:rge deposit • 



' 
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'YCOJ):'Tl'fAo .. ... ---- ---
SEP AI A'.nm F _) o·.~ SAl. PLE I y v AT,JJT i_ - I D' :'.UGE· • n,) 0'111"1.T T 0 FEDllT.> 

.;\. .11.! • 11' .iutU!iNTATIOH TEST. 

·--12- - --- - --l.~-- --i ... 1:;02 Test No •.. 90 ....... . 
with Sowed at. .. 3 ... p ... 40<; '1hS.. standard apple must , No.4 .... .. , Erlenmeyer, 

genus from Tube .. ~, Sown .g ... - ... 15 ............. 1902--

Weight at .3.~0 ... P ................. .Gl& .. ~.:.1.L .... ... grams . 

Temperature 
Date Wt. at 9:00 a. m. Loss 9:00 a. m. 4:00 p. m 

L.~.l .... 6.lt .. . '1:Z .... 1 ... ....................... .. ........... . 
1. .. -.: l ...... C.1~ .... ~2 ... L ... O ............................ . 
12::-:.l. .... G.l~--~l ... L .. o ........................... . 

Total hrs. of Experiment 200 1. 
before fermenta1 ion 

" durati<m of " 
l ""':.5 ..... . Gl-1. •. C5 ...... J ..•. .3 ............................. . Total loss in grams 2 .26 ... . 
1-:-:.L'; __ .... Gl.~_ • .86 ... 1... •. L ........... ... . .. ........ . 
3-:-:8 ......... 6L1 .... 25 ... l--·-G ................ -············ 

Average Temperature 22. 0 .. . 
Range of Temperature 

.. -:-.lG. . ... G.12 .... B.3 .......... 4. ................ ............ . Sent to Chemist 3-D.,.,0.3 .. 
3..,._3 _____ ..... G.13 .... .3.ti: .. . ..• 4f ............................ . Analysis reported 5-12,...03. 
3-:-.C .......... 6.12 ... lu ........ l 

·············································· ·····························1-----
0ri9inal I 
Must. 

:::·.-_::::· ::::::::::::::::::::::::::!::·.::·.::·.:: ::::·.:·.::·.:::::: : :.·~-·-·_-.·-·.~----~--~·.it 
,10 ... 3 ......... ·························· ·······································! ... 2 .... G 

......... ...................................... ................ ··············1 I 

_·_·_·_·_·_·_·_·_· .·.·_·_·_·_·_·_·_·_· __ ·_·_·_·_·_· __ ·_· __ ·_·_·_·_·_ ·.· .. ·.· .... ::· :::.::.: __ _._._._._. _ _. _ _._. __ . _ _. __ _. __ ~~~=~t 
............................................................................ 11.:one 
........................... .................... ............................ ,0 .... 0.l 

Analytical Data. 

Specific Gravi ty 

Alcohol 

Sugar, Total 

Sugar , Reducing 
Sucrose 

~
ermented 

liquor. 

. 06Z 
0 "--" fi; .. ~-~ 

1.l.O-,. G5 
l . ~ •.......•. .<-!.~ 

Solids, Total 15. .. . 0.1 
Acid, Total : $ulf ' ' .... Q_. __ r.:'°' 
Acid , Volatile .... 0 .• . 06 
Tannin .Q ... Q.l2 
Glycerol 

Ash 
!--············ .. 
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1 YCOpT''..'Jllf~.~-

SEPAHATED F_W!.f SJ.U:PLE I X VJ 11 ~--- ' D'irnGE .noi:m TO FERMENTATI OH TEST. 

fermentation Test No. ("\o 

12-16. 

l o a:p!)arent grouth. 

12-17,. 

Slight ero';7th. 

1:~-10 . 

Fairl':/ lru.·ee ,-distinct veil ~resent . 

1- • 

Dense 1Li te mottled veil on mu·:r ... co-sligLt-

ly 1rinkled,-oonsid rable derasit,-liquor clear . 

1-12. 

Liquor lighter ,-de11osit lurger,oth ;rJ1se 

sru e us before. 

3-8. 

sane as be:fore . Veil era line; u...; nidcs o:r· 

f'la'"'l~ in irregular lines • 



., 

.... 

] 

( Lj,() ) 

i10J Ti 'l _,....__ .!-" .. !.--

S.FiP.An.~T-"" Fl OH Si· ?LE VIII ,A?P £. som 1'0 FEHl b N'l'AI'IOJT TEST. 

S~ E CHAR1'. 

/ 

/ 

12---~-- --i-e····;.;..-···-1-002--· Test No.es--- -------
I I{) 

Yeast Now:r..,.,._~_4 

Sowed at..3-···Pli----· 4'/l c. c. standard apple must, No ... 4 ----- , Erlenmeyer, 

germs from Tubv-~~wn1-l-------L1--- -- --- - 19~- ---
with 

Weight at 3-,-30---·P·.:.-t--·--·--------· -----60 2-.-.0.Q ........ grams. 

Date Wt. et 9:00 e. mj Loss 9:oJ!~J:~r4~ep. mf 

---602 ... -00---------·----- ... 2-..... . . 5 .. 2.3 •. ~ 
18=-l ---GO-L·9!3 · ·'j"··08 ··-2-2,. 5- --2.1 .. -5 
1 ''"""·:lf: .. .c.s-1-.-g.g. .......• -6-3- .. :;::2 .... 5 --2.<. ... -~ 
l -~- ::: ···G-00·•-S--·-·--L •. 91 --23-. -0 --24-..- --
l,;-0-. ---500-.--27----- 1

- --1-1--23-. $ --2.3-.. -

Total hrs. of Experiment 1368-
before fermentation 

" duraticm c,f 

Total loss in grams 

Average Temperature 

- ".:.:.::·~-· ···~ec·~·-~3-11···· ··7-n-s· ·-2~-.--s --~J4-. - -
1 · -- - -~· ---- -r:;.nr.f ... ,1trv .. ...... ::-..r., -- -2-?..~-0 ---2~ -..,-.. "' v•-• ' • _._ ,! • -- '""·• ... -• 

Range of Temperature 

Sent to Chemist 
1. ,-!:;· ·---&SG-.-;; .J. .... f- ---2-1-.--5 --~3 .. Analysis reported 
1:2-,:;• ----GS-G-.-J-0---f-··· 35 Zl .- 2- ~2.-
1 . .;-L· ---~p-i:-:,. •. 45 .... ~ ...... 7.r:: ... ~;.~ .. -5 ---2.., .. -~---
1z-.;;.·2 · --·5t;-5:;·()-5--- 1· --.-~ · --·..,;.:·-.--8 ---Bl-.-
12~-2- .... 594 .•. {}.~ ... ..... $ ..... zo ... o ---!:l.-
12-2 .... 5..,. -:: .•. so ... ····""' ... 2.::: •. 0 .. 23 •. 
12-2c --·593-.--1-2-------. -62- --D.o-.--G--2-3 • . · ....... .. 
12-:: ... 5~::; ... 5.s .. +.-sn --23 .•. o. .. 2.3. •. q ......... . 
l #;r-3·. ·· ··5-~1-• .< .1.... .... ~ --~~-0. --2~-d. ....... .. 
1--1----- ---5-01. -3-1----[--·-GO ---~ . 5. 2-4.J. -- -- --
1--~:r- -- - 5~).0 .• -73---- ... . Ge .. zz .... o ... 23 .•. d ...... -

I 
1-5·· .... 590.-2-v ......... _ ---2s-.--O- --24.--~---------

1-.. ~- ----589-.-80---- ..... 4. 
l--5-· .... 5g9 .... ;;2 .... --.-4[ ·--33.-0 --.24 .. -0---------
l-G .. ----&&g .•. g.5 ... -.--.-4 ---2':" .... 0 .. 23 •. ~--- ·----
l--?-- .... ssB-.-10 ........ 4 . ---~a .•. o[, . .zs .. _q 
1-S-- ----5-&7,.-C-c: .... -- -.-45 ... .21 •. ~. --~ ~ .... S 
1-9-- .... 5C7-... .G.O .... .... .3. --~ ... 0. 1.2.0 .•. o/ 
1--1- .... 58.7. .. .27 .... .... 3. .. . .lL ... Q - - -~-~"-a 

1.-·l-· .... 5es-• .e1 ....... . 

Analytical Data. 

Specific Gravity 

Alcohol 

Sugar, Total 

Sugar, Reducing 

Sucrose 

Solids, Total 

Acid, Total 

Acid , Volatile 

Tannin 

Glycerol 

Ash 

20.6.G ... 

12-0S ... 

Fermented 
Liquor • 

. l .. O~O 
_:fl .. 3.7% 

.O •. f.J. 

'~--1~--
.!:· .•. GO .. 
. .0 .•. 1..:.;. 
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S.FJP.Al'i~T-" Fl 01. S/u ~1LE VIII ,A? P ;; • 80 ifl TO FEHl I~ N'l'A.L' IOJ~ TEST. 

S.t E CHAR!. 

Test No . ..... .......... . Yeast No •... .......... .. 
Sowed at.. ................. 400 c. c. standard apple must , No ............ , Erlenmeyer , with 
germs from Tube ... ............. , Sown ...................... ...... ...... 190 .... . 

Weight at ............... ..... ................................................. grams. 

- ~ - T-perature } 
Date Wt. at 9:00 a. m Loss 9:00 a. m. 4:00 p. m 

~;it ·:;:~~:::::··::c~:0. ·:·:i:~ :::::·-. 
~=fi:~~:i; : :;~ ~!:~ ~:1 
1- .J. .......... ~.1 !t .~.'.9 ......... ... ~f? ... le. ... Q_ .. 2~ .. --~ 
1-J.L .... O..~ •. G1 .........•. 26 .. .22 •. 5. .23. .&. 
1- 20 "£'1 . 40 • 24 2~ .... s. ... 21 .•.... ......... ................. ........................ .. • 

1- g}, ___ ... !-:.1~.J.G ....... J •.. ~.1 .. 2.2. ,. _.Q_ .. 2.3.,"--. 
l- ~ -~--- ~-~~-'-~-~---······ .•.. 21 2 • 0 .. 2"' •.. 

Total hrs. of Experiment 

'' '' before fermentation 

'' duratiGn c,f '' 
Total loss in grams 

Average Temperature 

Range of Temperature 

Sent to Chemist 

Analysis reported 

Analytical Data. 1- g;; ___ ---~~ ~-.7..7. .........•.. J:~ __ ;)_2 •. 5. .. 2.1 ... .. \<j... - ----

1- J.?.1 ... --~;?.-~_;?.§ ________ .!t.?.2. --~-~ •. o ... 24.-... 0~:1'~:.·• I 
1- .?..? ... .. ?..~.~ -~ .?. ........ - ~- ±'.-:: .. ?~ .... .9 .. ?.~ ..... ~ ......... . 
1- 26 8Z . 20 I ~.l.7 ... 2l .•.. s. .. .2~_ .. .o ......... . 
1-.i.i::·. ~:i:::~:~~:::::::t .i~. -·~·?- "-~- !;···~ 1 ····--··· 
1-2() c~ e '-/h.J . lv lw1 • i.;J: e V~··· · ······ 

i-?.i.::: .::i.?.:~::7..7:: ::: : : : :;i~- :;~i~:9.I?.·_·_·_-~·-·6; ......... . 
l - ;?.9. ... . ?.?.g~_G9 ......... . ~ .. i..'!. ... ~+-~.9 ... 2.~~Q i ......... . 
1- 31 82 ·1.? ........ -~ - ;i. ~ - .. ?..~_. __ § __ .?~-~--g······· · ·· 
2-.:?: ...... ----~_g ___ §.? ......... .'!.-*.~ ... ?~~-.9 .. _gs.~ . .9 .......... . 
2-2 82 .. 2-1 • 08 24. o 24 ... ~L .. ..... . ------- -- -··-·-·--·················· ... .............. ... ..... . . --···· -

ta-.~- - -··· · .. C.2 •. l.l ......... '9 . . l3 . .. 23 .... 0. ... 2.5 .•. 0 .......... . 
2-4 . 11 25. 5 24. 0 ----··-- ·-··-·· ......... ...... . ............ . ----- --··· 

Z-5. ..... _;;-;._l •. D..G .......... .. 1 ...... 2.~ ... 5 .. ' 2 .. 1 •. 5 
~.G ......... e.J.11.7.~- - -· ···· .•. l .1 ... 3.2 ..... 5 .. . 2.3.,...5) 
2-.7. ......... §J~.79 ......... . '! . .Qg_ .. ?9.~ . .9 ... f;.1.~ .9; 
2-.? ......... ?.+~_$.l ........ . '!.Q.$_ .. ?l!' . .9. -~-~-" .. O 
2-.~----··· .. $..l.11 .S~ ........... Oe. .. .2.0 .•. 0 .. .2.~ •. 5 
~J.9 .... .. ~+-".4:.7 .. ...... !' . .9.G.. ?. :t.~JL ~1~9. 
S-!.! ..... §.~~-1?. ........... .9._g ___ ?.~ .•.. s. ... ... 5 •. Q_ 

Specific Gravity 

Alcohol 

Sugar, Total 

Sugar, Reducing 

Sucrose 

Solids, Total 

Acid, Total 

Acid , Volatile 

Tannin 

Glycerol 
Ash 

rermented 
Liquor. 
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S.F!i:-AHi TE Fl 01.i S '·. l-LE VIII ,A?Pr E. sow:r TO FEHlLN'l'A.I'IOH TEST. 

s:i. .J; C :FIART • 

'.' 
"':. 

Test No . .......... .. .. . Yeast No. 
Sowed at. .................. 400 c. c. standard apple must, No ... ......... , Erlenmeyer, with 

germs from Tube ................ , Sown. ............ .. ........... ... ..... 190 ... .. 

Weight at .................................... .................................. grams. 

lMte 
T-perature 

Wt. at 9:00 a. •· Loss 9:00 a.•· 4:00 p. • 

2-.l:L .. 5.8.1....3.~ ........ .07 . . 23 .... ........... . 

•··••··•·· [ ................... j 
.................................... "! ..................................... .. 

•••••••••• : r: •••••••••••··••• •·••••••••••• 

Total hrs. of Experiment 

before fermentation 

" " duratien of 

Total loss in grams 

Average Temperature 

Range of Temperature 

Sent to Chemist 
......... .......................... ........... ............... ............ .. Analysis reported 

-·--····-· ························--............ -- -·-·········· .......... ........................... L .. ................................... OM~~:.·• 

··:·················· 1 :······························.·.·········.·.·.·.~: 
............................................... ---·-·-········· ··-·········-

.. .............. .................... l ..... .. .................. ..................... .. 
................................................................ J.. ........ 
······--·················· ··········· ··············· ....... .. ............... . 

.... . .......................................... .. ...................... . .... 1 ......... . 

Analytical Data. 

Specific Gravity 

Alcohol 

Sugar, Total 

Sugar, Reducing 

Sucrose 

Solids, Total 

Acid, Total 

Acid, Volatile 

Tannin 

Glycerol 

Ash 

Fermented 
Liquor. 
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j 

S.FlPAlU T:i·· }fl'OH SJ .• l LE VIII ,A?P £. sow1 ~ TO F1~ftH1'..N'l'Al'IOJT TEST . 

s: :n; CHART. 

fermentation Test No. 
88 

12-16. 

1To a_parent grouth. 

12-17. 

no _Osting fonm-11qupl." clear- considerable <i. 

ue)osit of in'ividual cclcnies oP th. bottom of t~e 

i'las·\.-s lieh t 17 clouds . 

12-lG. 

Lie uor very cloudy-d.eo1d.cd VL • 1-f'omri in cl ;t 

12-18 . 

Oonsid ... rable rccting fcl- .-veil r.·rescnt-11-

~ucr vc ~y cloudy-fairly lur e yelJ.owish de: osit-

aron:u 11ery mild,:f:ntity ,gocd-consi rable ens. 

12-20. 

About l / 2 inches of' very fine foar nroma 

v e-:i..•y £'air• 

1-5. 

Trifle reot1ng f'oam-veil thir. extun(..in,... L out 

1 inch un s1dos of' fl~sk-grnyish de!osit . 
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