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PHESTS OF QENOLOGY
INTRODUGTION

During the summer of 1901,an oﬁtline of the work required
for the Degree of Master of Sclence in @Gnhology was submitted to the
4 Faculty of the Virginia Pelytechniec Institute and wéa approved by the
* game, This outline embodied the following requirements: that pure
races of yeast should be separated from four sources,preferablp from

3 ripe apples,ripe grapes,a finished apple clder,and a finished grape

» wine; that sieh malferments that were ween should be separated and de-
| termined; that the pure cultures of yeasts»and malfermants should be

' carrtied throﬁgh Physioclogical Tests on apple musts and such sugaer So-

s lutions as would be desigrated later.

; : This work has covered a period of two years during which
time mueh parallel work has been done for the Virginia Experiment

+ station,

This paper is intended to embrace the work done together

«
with the detail of the technique employed in the fulfilment of the
-« reguirements given above,

_THE SEPARATION OF YEASTS.

. Culture Media., Standard Must. Before any work can be done -
towards separating ¥easts or other ferments,a quantity of suitable

‘*media of a standard composition must be secubred. Since we are concern=-
ed chiefly with the ferments on the apple,apple must is the most suit-

|.d
_table liquid nutrient media. To prepare apple must for laboratory use,-
& : 3

~ .
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grind the apples when thoroughly ripe,so that the sugor content will
be at 1ts maximum. Press immediately as c¢leanly and thoroughly as pos-
gible, Place the must or juice in guart champagne bottles,filling them
only to the base of the neck,thus allowing for the exransion of the
liguor when heated, Cork the bottles as tightly as possible with no.l
or no.,2 champagne corks. Tle the corks in with strong twine as fol-
lows:

Cut the string in two foot lengths,varming with the size
of the bottles, Form a loop as 1n Fig.l cabching the string a little
to the left of its centre. Place over the cork so that it will cross
the centre of the cork while b will extend around the neeck and under
the flange of the bottle, Dreaw the two ends of the string down by the
body of the bottle,and pull until tight. Bring the ends above the cork
and tie a single knot. Turn the strings so that they will cross the
cork at right angles to a and with the longer end of the string,make
a'half hiteh" over the centre of the cork, Pull until tight,bring the
ends up and tie a tripple knot over the center of the cork.

When the bottlies are tied place them in a kettle of cold
water. Heéﬁ to boliling. Remove immediately and allow to coocls Stand
the bottles on end so that the strings and corks may dry,., When dry,
seal with a good wax by dippring the bottles inverted into the hoqﬁax
so that it passes the strings used in tying.‘

The following Formila will give satisfactory results:

Boil together till melted ; 10T
One part tallow. i € d and thorough

Ely mixed. Pour into a bucket of cold
Two parts bees-wax.

(water., Remove when cold enough and k
Four parts resin, ( ug. wor

gby kneading and pulling until bright,
(Can be colored with stains if desired.
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PREPARATION OF MUST FOR ‘USE IN THE LABORATORIES,

Filter through the ordinary grade of filter paper used in labor-
atories. The funnel should hold from-800cc, to 1l000cc, Agitate the
sterilized must thoroughly., Pour contents intc the funnel,filling it
full, Repeatedly pour filtrate back dnto the funnel,keeping it full
all the time,until it comes through absolutely clear and bright,fom
which time begih to save, The filter paper is toc coarse to clear the
must entirely,sc by repeatedly rouring batk the filtrate the pores
of the paper are stopped up witn&he albuminous.matter in the must,and
in thas way one is gble to get a filtrate free from all detritus,
Allow the filtrate to run into 500¢e,flint glass bottles,which when
fdll,are plugged with cotton,covered with a parohment'paper'cap and.
sterilized for 40 minutes in an Arncld's Steam Sterilizer at a molst
temperature of 10090y #hen through,all the filtrate and the contents
of the funnels should be thoroughly sterilized separately in order to
prevent ggy appreciable change in the composition of the standard
must. The filtered must 1s then placed into test tubes,l0cc.in eacB.-
The test tubes used in this work measure 1l,7cm,in diameter,and 15,4cm,.
in length., These tubes are plugged with antiseptic absorbent cotton.
The plug is made as follows: tear off a Pound plece of cotton ahbout
five times the diameter of the mouth of the tube and about lem,thick,
‘Prige s the center of this a small wad of cotton,and with a stout
rair of straight round point foreeps,pinch up the wad and the center
of the first plece of cotton 80 as to form on the opposite side a dis-
tinet suture. Holding the cotton thus,press it back against the for-
‘¢eps by passing it through a ring made with the thumb and forefinger
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of the other hand,thereby forming a plug which should be of an equal
hardneass throughout its length., Insert the plug so made into the mouth
of the tube and press it in about 4.50m'.This plug should be porous
enough to allow the free passage of gasses but dense enough to prevent
the entrance of extraneous organisms, When about 20 tubes are filled
and plugged,tie them into a bundle with a string around the upprer and
lower ends,sc that the bundle will stand alone. Cut a piese of parch-
ment peper sufficiently large to make a cap to go ever the end of the
whole bundle. Wet this,in order to make it easily pliable,and put it
over the plugged ends of the tube,tying it in place, This checks evapr-
oration but its chief object 18 to preserve the cotton plugs ‘From con-
tact with extraneous organisms. Place this batch of tubes in the ster-
ilizer and sterilige for 20 minutes after boiling. Remove and allow

to cool. | !

Preparation of Gelatin, For sclld medla gelatin or agar-agar is

used, For use in the laboratory,it is prepared as follows;: Take 500ce,
of filtered must'and render 1t nearly neutral by the addition of po-
tassiumphydrate. It should only faintly redden litmus, Choose a flask
large enough sc that when the 500¢c,of must is added the liquid will
reach only to the largest diameter of the flask. Plug loosely with cot-
ton in order to prevent evaporation,and heat in water bath to a tem-
perature renging from 70 to £0°C., The gelatin is prepared in flakes
about 8em,in width and 20cm,in length, Weigh out a quantity of gelatin
equal to 10% of the must,and add it by rolling each flake crosswise
and lnserting into the flask, The gelatin should be added only as
fast as it will go into soluticn,and to insure this,shake the flask
thoroughly after adding each flake of gelatin, When all the gelstin
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» 1s added retest for acidity. Remove fpom water bath and cool t§ about
40°, Take one half the white of a fresh egg,beat into a good froth
usnig a little distilled water; pour the same into the center of the

E» 11qu1d surface, Make it spread over the entire surface of the must-
gelatkin,but d¢}ot agitate 1t. Place flask back into water bath and
¢ook at a slow boil for two to three hours or until the egg is entire-

. ly ooaguléted. The objeet in using the egg 1s to clarify the gelatin
which it accomplishes by oocagulating and enclosing within itself all
the 80lid organic particles or other detritus present, Filter until

* perfectly clear,using a covered hot water funnel,allowing the filtrate

to run into an ordinary 500c¢c,flask, When through filtering,plug the

flask containing the filtrate with cotton,cap with parchment paper
and place in sterilizer,heat 212° exmetly 15 minutes. To insure com-
plete sterilization,repead this on three successive days., Never ster-
ilize longer,its power of solidifying will be destroyed. If apple

3 must is used in this preparation,the gelatin is now ready for use,but
if grape must is used,the gelatin should stand for two weeks in order
to allow the tartaric acid to corystalize,then it is melted and refil-

;' tered. Place the gelatin in tubes (1l0cc.each) as in case of the 1i-

quid, Plug and ecap as befcre. Sterilize 15 minutes, Must-gelatin is

the best media during cool weather but its liquifying temperature is

,‘ below 40°9¢, ,therefore it cannot well be used during the Summer, For

summer work we usually use agar—agar,

a}‘#—‘»“,;-‘-ﬁ'&:* e
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Preperation of Ager-—sgar, This is a vegetable product derived

from sea-weed. It 18 prepared for laboratory use &as follows: Take
560ce,distilled water and add form 1,2 to 1,5% of agar—agar,previcusiy
cut into pleces about lem,long. Let stand 12 hours in order to swedl
the tissue; cook three hours,and let stand twelve hours. Take of fil-
tered must about 2% the total quantity,render this nearly neutrfl as
in the case of the gelatin except this may be a trifle more acid and
add it to the sgar-agar,and cook about three hours in steam sterili-
ger., If you have time let stand 12 hours give another cooking of 3
hours, Agar-ager is cooked this 1l¢ng in order to coagulate theﬂalbu—
men, Filter as in case of gelatin, Sterilize for 40 minutes from the
time that the agar liguifies,on three successive days, Place in tubes
and sterilize for 40 minutes after Poiling.

Sourges of Yeast., Yeast ocours in nature wherever there are

saccharine substances,therefore yeasts may be obtained from various
sources ,but the mest common are from the lees of wines or ciders,
skins of ripe fruits &c.

8ix samples were taken from which the organisms were separated.
These are given below,

Sample ¥0,1. Made elder from mixed apples ét the station mill,
Placed several hundred cc.of this in a sterile flask and plugged the
same with cotton,

Sample No.2. Must from the Hyslop Crab apple,

Sample NO,3, Must from Norton's Virginia grape.

Sample N0,4, Must from the Soulard Crab apple,

sample NO0.5. Lees from Paulding's Pippin Cider.

Sample NO,6, Lees from a French wine,Bois de Terroir.
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Preparing Samples for Separatiomn. The above solutions almost
invariably contain sufficient yeast to start alecholic fermentation,

however,yeast growth is sometlines suppressed by the presence and
growth of large quantities of malferments in which case it is best to
rour off the supernatent liquor,agitate the sediment and pour the
same into a flask of fresh sterile must, After a few days alconholic
fermentation should be present which is krown by the presence of a
white deposit and the giving off of Carbon-dioxlde upen agitating the
flask,this may also be determined with ageuracy by making a mount of
the 1iqu0i and examining with the mieroscope.

Each of the samples separated showed the presence of a strong
yeast growth hence they were sown directly to the Invert Flask,a de-
vice used to separate the alcohedle ferments from the other organisms
present in the must,

Invert Flask, At this stage we have a liguor contalning numer-
ous organisms of two or more classed “The first class,the aerobic are
those organisms which grow only in the presence of oxygen; the second

class the anaeroble,or the facultative aesrobic,are those organisms
which are capable of growing without the presence of oxygen, To this
second class belong the alechollc ferments,and the first step towards
the purification of these organisms is to separate the aercbic from
the anaeroblc ferments., This is accomplished by means of the Invert
Flask, The Flask,a drawing of which 1s shown on the next page,is an
exdellent device when used under the proper conditions,It consistis of
a 450cc,Erlemeyer Flask; a vent,a Fig.R2; a draw tube,a bent glass tube
with a rubber tube on one end,b Flg.2; a pincheock € Fig.2; and a
rubber stopper provided with two perforations, Set the flask up as
is shown in the drawing so that the strailght tube br the vent will
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reach within one half om, of the bottom of the flask, Fill the Flask
with water and adjust its height by inverting the Flask and drawing
off the water through the draw-tube so that its surface will be within
one half cm, of the end cof fhe vent-tube, Revert the flask to its ori-
ginal position and mark the height of the watecr., Pour off the water
and £ill to the proper height with well filtered must. Replace stopper
containing ven§ &nd draw-tube., Tie a parchment peper cap over the
Btopper and mouth of fiask 8¢ as to completely cover both. Plug the
end of the rubber tube with a loose cotton plug,also plug the vent in
the same manner. Place in the sterilizer and sterilize sbout 20 min-
utes from time beolling begins,

Sow the Flesk as follows:- Sterilige the hands thoroughly with
85% aleohcl and remove parchment paper oap, Sterilize rubber storper,
end mouth of flask with 359 alcohol and loosen the storper so that it
may be easily removed, Retter results are insured if the organisms to
be sown are in a fregﬁ aetive condition, Sterilize the mouth of the
vessel containing she opganisms,flame and pour off the supernatent
liquor without azitating. Replace plug,egitate the deposit thoroughly,
flame mouth of vessel and pour the deposit into the invert flask clos-
ing the same immediately. Seal with hot paraffin around stopper and
glass tubes entering same., Place a pinchcoock on the draw-tube. Invert
the flask and clamp in pesition, Pour several cc. of diluteﬂﬂgﬁﬁitin-
tc the mouth of the vent in ordex to prevent the entrance of extran~
eous organisms, This flask should never be shaken but should be kKept
absolutely ®till in order to prevent the falling of undesirable fer-
ments into the neck of the flask, After about two days 1t will be
notloed that a good deposit of yeast rests on the sides of the flask
and on the_cork,also‘that.riﬁgububblestor gas will be rising in the
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draw-tube. When this létter occurs it is time to sow from invert flask,
flame the mouth of a sierile tube of must remove its rlugs, Flame cot-~
ton plug in the draw-tube of the Flask,remove and allow cnrne or two
drops of the liquor in the flask to pass into the tube., Quickly re-
place plug and reflame the tube, Three tubes are usually sown in this
manner and a microscopical mount is made and examined, These three
tubes are labled and set aside for cbout ten days or until the strong
fermentation subsides; at which time the cells should be well broken
apart. If we now have tubes containing nothing but aleoholic ferments
we are ready to proceed with the next step #n their separation., How-
ever,if our tubes contain undesirable ferments which may be determin-
ed by a microscopical examination we have to resow to the Invert Flask.

In the laboratory here it is impossible to carry the flask for
the two days withoud some agitation;hence it has been necessary to
vary the method slightly. In our laboratory sowings fron the invert
flask contain mycoderma and other aerocbic ferments hence instead of
allowing the tubes to ferment for ten or twelve days,sow to the petrl
Immediat@ly from the tube sown from the invert., In this way pure cul~-
tures can be obtained because the aerobic ferments are in are-dm great
minority hence the majority of the colenies in the petrli will be true
yeasts,

In separating the yeast from the samples given above it was in-
~tended that the first method of handling the cultures should be emn=-
ployed because the cells would be better separated when the cultureg
was sown to the petri. Sample No.l., was sown to the Invert Flask three
times; Sample No,1ll four times; Sample No,1lll four times; Sample No.V

once without success as in each case the cultures contained @ither



Bacterlia or lMycoderma, Hence it was necessayt 4o sow each of the sam-
vles tc the invert again and as soon as they were sown fron the Invert
Flaskthey were sown to the Petri Dish with complete success.,

Petrl Dish, We now resort to Koch's plate eulturc method 'for

the separation of pure cultures of the desired organisms,only we sub-
stitute the Petri Dish for the glass plated used by Koch, The Petri
Dish is a glass dish ordinarily Bbout 15am,.1n diameter with perrendi-
cular sides 10mm.high, This 1s provided with a glass top of the same
shape but large ernough to form a cover for the dish, Clean this dish,
thoroughly and place it in the hot ailr sterilizer,heat for 30 minutes
at a temperature renging from 13000, to 15000. Allow to cool in the
sterilizer and remove with sterile hands to & moist chamber,previous-
ly sterilized and prepared as followsi- A moilst chamber is simply a
larpe Petrl Dish,sterilized by washing with Bi=-chloride of Meroury,

1 to 1000, Into the bottom of this dish is poured Bi-chloride of the
same strength to a depth of ,75cm.and onfthe bottem are placed glass
bridges upon which the petris rest, To sow a petri from a culture
twelve to fourteen d&ys old,remobe a dropr from the culture tube with
2 loop platimum ﬁire to a 1l0cc,sterile must tube,observing every pre-
caution such as flaming the culture tube before and after opening &ao.
Thoroughly distribute cells through this liquid by agiltation then
from this dilute seWing remove 8ome of the organisms by insevting into
it a stré;gmyblatinum wire to a depth of about lem,and then quickly
inserting the wire into a sterile gelatin tube previocusly melted and
held at a temperature of 40°9C, A higher temperature than the above
will kill or weaken the yeast. Replace the rlug and roll the gelatin
tube thoroughly in order to insure the even distribution iﬂﬁﬁﬁé or—
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'@- ganisms throughout the gelatin, Reflame the mouth of the tube,remove
plug,and pour the melted gelatin into the petrl previously prepared
as above. Cause the gelatin to spread over the entire bottom surface

% of the petri,label and replace into the meist chamber.
When sowing immediately from the Invert,sow a tube fom the Invert
as described above and barely touch its surface with a straight wire
2 and innoculate the same into the melted gelatin tube. Then proceéd to

f sow Petri as in the first case.

. The moist chamber containing the Petrl Dishes is place in the

. incubator,at a temperature ranging from 20 to 250C, After about three

days,the Petrl should show colénies,distributed here and there,suf-

ficiently large to be readily seen with the naked eye. When ready to
sow from the Petri sterilize the desk with 35% alcohol then place
petrl on the desk., With a stralght wire prewioull& sterilized remove

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

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

way until about ten tubes are sown from separate and distinet colonies,

From sample I nine tubes were sown from the Petrl Dish,sample
1I,thirteen tubes; sample III,six tubes;sample IV,thirteen tubes;
sample V,ten tubes; sample VI,six tubes,

Comparative Motes, These tubes were placed in the incubator and

each day notes were taken on them, The notes inelude the following
voints: time growth begins; clearness and color of liquor before agi-
tation; amount of resting foam; amount of gas present; whether gas
falls or is persistant; amount of deposit; deposit coagulated, floc-
culant or normal. These notes were continued until fermentation sub-

stded which took from twiklve to fourteen days.
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Below is given a characteristic ncte on each tube reserved from
the different samples,

Tube I-1 Liquor fairly clear,-slight resting foam,-good compact
deposit ,~-practically nongaseous,-deposit normal,

Tube I-8 Same emcept liquor beautiful and clear.

Tube II-5 Liquor beautifully clear,-slight resting foam,-trace
of gas,—deposit“iﬁﬂgalated, |

Tube II-6 Liquor slightly cloudy,-no resting foam,-practically
nongaseous ,~deposit normal.,

Tube II-12 Bame as Tube II-5 excert deposit more coagulated,

Tube III-3 Liquor abmolutely clear and bright,-slight resting
foam,-good deposit resting slightly on sides of tube,-extremely gas-
eous ,~dencsit coagulated,

Tube IV-4 Liquor beautifully clear and bright,-considerable
 resting foam,-large deposit,-very gaseous,-depositiEloceulant.

Tube IV-5 Liquor absolutely clear and bright,-no resting foam,-
large deposit,-extremely gaseous,-foam coarse,-deposit coagulated,

Tube V=1 Liquor fairly clear,-no resting foam,-good deposit ,-
nongaseous ,~deposit normal,

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

Tube V1-1 Liguor very cloudy,-good deposit ,-extroemely gaseous,-

derosit normal,

Tube V1-6 Same as above except liquor very clear and is mnly

moderately gaseous,
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Drop Culture, At this time we diseard all unpromising tubes

keeping only those which show peculiarities or good gharacters. Each
of the tubes reserved is fun through the drop culture as perfected by
Hansen. The culture tubes from which drop cultures are tc be made
should be from 10 to 14 days old. With a straight wire touch lightly
the surface of the culture tube after agitation and sow into a melted
1l0cc.tube of gelatin,temperature 40°¢C, Previouély prepare the slides

and cover giasses to be used as follows; The slides used have a cell
cut into the center of each and the cover glasses are sufficiently
large to form a cover to the cell, Cleanse thoroughly with distilled
water,wipring them dry so that no lint or other detritus will be pres-
ent, Place theém in absclute alecohol., Remove to a petri and allow the
aleohol to evaporate leaving them perfectly clean, Place the vover g
glasses in a watch glass beside the slides,which sre placed cells
down in a petri; cover the pétri* emd sterilize in hot air sterilizer
as when sterllizing petri;dishes, When cold remove to a sterile chame~
ber composed of a bell jar on a ground glase plate or some other sim-
ple device. They are now ready for use,

Remove a sterile sllide with the fingers,inverting it so that
the cell will be up,plaoiﬁg it on a spot previously sterilized with
alcohol, Take a fine canel's halr brush and mark apound the edge of
the cell a narrow line of vaseline, Remove a cover glass with sterile
forceps placing it on the end of the slide. Remove from the melted
gelatin tube a drop of the gelatin containing the organisms with a
sterile loop wire, place 1t on the centor of the gover glass then nut
the cover glass inverted over the cell of the slide., Press 1t down so

as to seal the cover glass in place, '‘thus forming a hanging dropn
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within a sterile cell of a microscopic slide. Place on microscore
clamping it into place with a Winkle's mechanical stage, a demcrip-
tion of which 1is too oomplméated to be entered into here, By meamns of
this stage search with the utmost care the whole drop of gelatin lo-
cating and recording the position of each individual cell within the
drop.

Seach the slide each day watching the growth froman individual
cell to a colony large enough to be seen with the naked eye, Sow
enough of these slides so that about ten tubes may be obtained from
each source., When ready to sow from the drop,eash recorded colony is
located with a low power lens and marked with ink, Invert the cover
glass and pick up each marked colony plaotng each in a separate tube,

OomparativeNBbUa"‘gbout ten tubes were obtained from each source

they were placed in the incubator and comparative notes were taken on

them as before. The? were then discarded down as before,saving only

the best, some of which were run through the Physiologioal Test.
Fhysiological Test. Since certain types of yeasts have different

powers of fermenting sugar and the resulting alcohcl from the same
must varies with organiams!ﬁnp&eyed.it i8 necessary toc cerry each tube
of yeast retained through the Physiological Test,

To prepare this test exactly 400ce,of standard must of a known
chamical composition is placed in a thoroughly clean 1100cc,Erleymer
flask, This flask is filtted with a cork containing one perforation,
through which is passed the stem of a vent as is shown in the 1llus-
tration, Place over the ¢ork and the mouth of the vent a parchment
paper cap,also plug loosely with cotton the oubside opening of the
vent, Sterilize for thirty minutes in the Arnold's Steam Sterilizer.

When cold use every precaution to oreate a sterile enwvironment,remave
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paper cap,and loosen the cork so that it may be easily removed, take
a culture of the yeast to be sownbhout four or five days old,and with
a standaprd sized wire remove very oarefully a drop of this liquor.




P

N

N

(18)

Ingsert 1t into the flask and wash the veast off by moving the
wire gently backward and forward,tumning the wire so that the liquor
in the flask will flow through the loop. Then remove the wire; rein-
sert the cork provided with the vent and seal into place with hot
paraffin, Pour dilute sulphuric aclid into the exterimr opening of the
vent until it rises in the chamber high enough to cover the end of
the vent tube contained therein, Place the hand on the side of the
flask and if the flask is sealed,gas will be given off through the
vent due to the expansion of the alr caused by the heat of the hand,
If no gas passes find the leak and seal it, The utmost care should be
exercised in the sowing of these tests as a standerd condition should
be maintained. At a certain hour on each day,this flask should be
welghed; the temperature (incubator) taken in the morning and evening;
and nctes should be taken covering the voints included under the sec-
tion on comparative notes laying stress upon the aroma, When @he
weights become constant,send the test to the ehemical laboratory and
have 1t analized. A convenient form is shown below for the data re-
quired and its arrangement.

The chemical constituents of a must in order of their importance
are Sugars, There are several forms of sugar in musts,glucose and su~
crose being the mest impertant. No organisms can completely ferment
out all ¢f the sugar,but true yeasts are capable of fermenting it
down fram .1% to .25%. The acids are of prime impprtance, From ,40¢%
to .60% of acid,calculated as Sulphuric,is usually present in an un~
fermented must, In a fermented must the acid 1s slightly above the

original percentage owing to the formation of volatile acids through

the action of the yeasts. The volatile acids formed are inportant from
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the fact that they give to the liquér aroma,and also help the flavor.
Tannin apparently restrains the yeasts from their complete action,pre-
venting the total destruction of suger, It seems to mollify the éffect
of the aleohol upon the human system, It also acts as a olarifier of
the liquor,

The glycerol bodies formed by the decomposition of some of the
alecohol in an acid solution,contributes to the liquor smoothness and
atoypa. The percentage of glucerol seems to have a peculiar relation to
the percentage of alcohol. If glucercl is absent from a fermented li-
quor,it indicates that the liquor is a conaccted preparation, The
Total Solids have but little to do with the must,however about 2.5%
is usually present in a fermented must.

Four yeasts were seleected and cerried through Fermentation Tests
on standatd apple must, also they were Sown to tests on two sugar So—
lutions of the following eomposition,10% sucrose,5% tartaric acid and
19, ammonium chloride; 10% glucose,5% tartaric aeld and 1% ammonium
chloride, Butprowth was obtained on either sugar solution,but the
tests on the standard must were carried to dryness, The notes and
chamical dats are given on the following pages.
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2 M duratien of
Total loss in grams
Average Temperature
Range of Temperature
Sent to Chemist

Specific Gravity
Alcohol

Sugar, Total

Sugar, Reducing

Sucrose
Solids, Total
Acid, Total
Acid, Volatile
Tannin
Glycerol

Ash




Fermentation Tesi No‘.m
5=19-03
Wlﬁ derosit-no m»
~ Liquor very cloudy-trifle deposit-slight resting
fosm-large deposit-extremely gaseous fosm-persistent~
. 5-21-03
‘ Liquor very cloudy-consideralbe resting foam-

l:m deposit-estremely gaseous-foam cecarse-falls
. 5-89-03
Liguor cloudy-trifle resting fmmge m

deposit-extremely xanm—-tam falls aroma very good-
 aeposit normal. :
5-25-03
Yo resting foam-liguor cloudy-good deposit-
deposit-liquor dark amber in color-considerable gas—
aroma yeasty.




Yeast Nom ‘
Sowed at..}.1.... Ak 400 c. c. standard apple must, No.8. .. - Erlenmeyer, with |

germs from Tube:
Weight at Mﬁ m ------------- m‘ﬂﬁ grams.

Total hrs. of Experiment 456

"’ before fermentation 85
o duratienof ©

Total loss in grams

Average Temperature

Range of Temperature

Sent to Chemist

Analysis reported

Analytncal Data.

Specific Gravity
Alcohol

Sugar, Total
Sugar, Reducing
Sucrose

Solids, Total
Acid, Total
Acid, Volatile
Tannin
Glycerol

Ash




Fermentation Test No. 3-34

5-18-035
Yo growth.
5-20-03
Ligquor clear and bright-no resting foam-large
deposit in suspension and on sides & bottom of ihe
flask, Liquar clouds-trifie fomm. -
5-21-03

ble pesting foam. Liquor eloudy-good :

flocculent—clouds,
523403
Considerable Testing foam-Liguor olear and | =
bright-fairly gaseous-aroma good deposit-rlocoulemt,
“ Liquor absolutely clear and bright.T¥ifle
resting foam-aroma very rich-considerably gasecus-—
deposit coagulated.
Note same liguor light amber in color-arcma
especially good-fairly gasecus.




B

Total hrs. of Experiment
¥ before fermentation B9
P dararienieft .

Total loss in grams

Average Temperature

Range of Temperature
Sent to Chemist
Analysis reported

Analytical

Specific Gravity B LA
Alcohol : . e ‘
Sugar, Total @
Sugar, Reducing ‘

~ Sucrose ' : 7%
Solids, Total Poohn Bl
Acid, Total : i ol
Acid, Volatile ‘

Tannin

Glycerol
Ash



Fermentation Test No. jz5
5-19-03

- Considerable wean»mm to cloud n.qu@-
no gas.
5-20-03
Large peerly white,compact deposit-liquor oo

= - eloudy-trifle resting foam-strongly gaseous. Foam

m,rma immediatély.
. 5-21-03.
jifel M& tomnm W‘G large,
~ Liquor cloudy,no resting foam-large com-







Test No. 136 Yeast No. -
iy C- standard apple must, No. B , Erlenmeyer, with

Total hrs. of Experiment
4 >’ before fermentation 40

. _duratien of -
Total loss in grams
Average Temperature
Range of Temperature
Sent to Chemist
Analysis reported

Specific Gravity
Alcohol
» Sugar, Total
Sugar, Reducing
7 Sucrose
Solids, Total
Acid, Total
Acid, Volatile

~ Tannin

Glycerol

Ash




%_r-{ag i
. v ’&m ges.

Liquor fairly olear and bright-no MW
‘ w msﬂ,nm clougs-no gas.
5-21-03 B
Same as Test m—m persistent.

game as before.
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Frcom the chart showing Fermentation curves of the Yeast,it will
be noticed that each of the four yeasts reached its climax on the
third day and each decreased in activity regularly except on the fifth
day when there was a deeided check in the curve due to the higher
temperature at that time,

From the chemical data alsc given on the same page it will be
gseen that each of the yeasts fermented the sugar to dryness and also
the aecld was inereased slightly,

Spore Cultures, In order to determine absolutely whether an or-
ganism is a true Saccharomyces or not,it is necessayy to run the ocul-
ture through the spore culture test.

Mould a round or square bloek of plaster paris about 6em,long,

4em,wide and 2% /gem,thick, Bore intc this block two conieal holes,lem,
 in diameter and about lem.deep Place this block into a water bath so
that 1t will be completely covered by water and boil for one hour in
order to saturate it with water and also to sterilize it. Remove while
hot with sterilized foreeps to a sterile petri or other convenient
dish, Pour into this petri,containing the block,sterile water until
its level is about half way up to the plaster block, Take a young cul-
ture,four to 8ix days old,and using the usual precautions to prevent
impunity,pour into each hole in the bloek five or six drops‘of the 1li-
quor, Here the distilled water gradually removes by diffusion the food
from the liquor containing the yeasts, Hence after a few days these
yveast oells begin to form spores within themselves to carry them over
this period of adversity., This is quite uniformly the result #f the
organism being tested &s a true Saccharomyces,
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This spore formation may be watched throughout the whole time
by maeking microscopical mounts from time to time from the liquor con-
tained within the holes in the block,

Yeasts I-1-10;11-5-2;11I-6-9 and III-3-7 were sown to sSpore cul-
tures and each produced spores as described above,

Giant Colonies.nLindner claims that by inoeculating a point on
a flat surface of'gelatin or agar-agey with a pure culture of yeast
and keeping the culture sufficlently long,a more or less characteris-
tic growth will be obtained,and that different races of yeasts produce
typically different cdlonies, This subjeet has not been thoroughly in-
vestigated as yet,but as a means of determining the different races
of yeasts it seems to be a field of work which has considerable pro-
mise,

_Permanent Cultures, Glant Colony Cultures as described above
are used to a great extent as Permanent Cultures, It is saild that
yeasts may be kept in this way for years in an absolute state of puri-
tv.

The most permanent method known,the one used at all of the best
laboratories,is to sow the organisms into a 10% solution of pure cane
sugar (sucrose). Use a small glass bottle,50¢c,capacity,having its
mouth ground on the outside. Over this fits a ground glass cap which
is formed into & bulb and is then drawn to a small tube open at the
upper extremity, A 10% solution of pure cane sugar is made up,lOcc,
of which is placed in eaeh bottle, The cap 1s placed on the bottle and
the tube in the end of the cap is plugped with cotton. Sterilize for
forty minutes on three successive days. Sow using the uttermost pre-

cantions with a loor wire, Replace the cap. Melt some vaseline and



L
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seal the cép into place. Lock the flasks after sowing in a box and
place the same where it will not be disturbed. These culltures are
sald tc remain alive for ten or fifteen years however,it is best to
resow them once each year, AlSo carry a set of ocultures in must which
should be resown every three months, In this way one keeps three sets
of pure culture all the time,




o
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MALFERUENTS

THE FOLLOWING PAGES GIVE THE MALFERMENTS SEPARATED WITH !

THEIR ORIGIN AND FERMENTATION TEST NOTES.



..........

Specific Gravity
Alcohol

Sugar, Total
Sugar, Reducing
Sucrose

Solids, Total
Acid, Total
Acid, Volatile
Tannin
Glycerol

Ash

M.?
mﬁ_

: Mo, 141
12 =15.~1903 . .. Test No. g7 . .
Sowed at:3.. PH. ... 400 c. c. standard apple must, No...4&.., Erlenmeyer, with
germs from Tubefi=d ..., Sown.20..m.. . 1908 .
Weight at .3.,30. PH .o e 619,00 grams.
Date| Weat9000.m Loss 9000 S00p.m
:l&lﬁ. --£18.98 Total hrs. of Experiment 1298
-:3"1? ----- 618,95 5»“ ------------------------------ & »’  before fermeptation ............
oo 18(.618.92 .03 oot et of T - b
M ------------- 618.55...37 Total loss in grams 8.85. .
m ----- F T R SR T SR N Average Temperature =~ ...
B R R N, T R W— Range of Temperature ST
2-16| 617.45.42] .. .| .. gl et
3-3.|.616.95.,.50 i i s
3=18| 616,38 .60 . | . . . == e
» Analytical Data.
hm

1.063

11.09
.0.56

14.81

T NIy

e




Fermentation Test No. gy

, raw: mass of mycellium on bottom,-several
1-12.
Same as before except mycellium entirely sub-
-
Rl
Liguor davk amber-only one patch of sporopho-
res on surface.
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Sowed at..§... - 400 c. c. standard apple must, No..4
germs from Tube Hug-, Sown.. 10 .= .21 . 1909
Weight at .. 3,30 P 806,20

Wt.at 9:00 a. m.| Loss

g

sl

00

wdd

;s
)

L0, |

Total hrs. of Experiment 138
* " before fermentation
»” ” duratien of "
Total loss in grams
‘ Average Temperature
Range of ‘Temperature
Sent to Chemist

Analysis reported

Anatitical. Buts.

Specific Gravity
Alcohol

Sugar, Total
Sugar, Reducing
Sucrose

Solids, Total
Acid, TotalS11 17

Acid, Volatile
Tannin
Glycerol

Ash




~ Fermentation Test No.gr5

1217,
flfifle menal Wﬁb
12-18. |

same.
1-5. |
Three small fruiting patches on surface,

123, ,

,MMWMMMWM
a green in the middle,-raised above liquor,eight or |
ten small Dm are also present ,-nearly white.

2.2, ’

3=G.

un submerged. Fntirely covered on surface with a




Sowed at.. 5. PH.. 400 c. c. standard apple must, No...4&..., Erlenmeyer, thh
germs from TuM’}Sown ﬂ»ﬁn 190%.-
Weight at 3,30 m

.| Loss |9:00a.m. 4Mp.-.

L2.0] 28 Total hrs. of Experiment
18,0.88.0 » » before fermentation

LR}

7 duratien of
Total loss in grams
Average Temperature

Range of Temperature
Sent to Chemist
Analysis reported

Specific Gravity
Alcohol
Sugar, Total

Sugar, Reducing

Sucrose
Solids, Total
Acid, Total
Acid, Volatile

Tannin

Glycerol
Ash




1226,
. Dense mass of mycelium floating near sursc’

‘patehes of white and blue fruiting bodies on botton,




Sowed at3.. Pl ... 400 c. c. standard apple must, No.4&. ., Erlenmeyer, with
germs from TubeBen, 1, Sown.20. = 10 . 1902 |
Weight at mﬂ 619.87 grams.

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

ot

Total hrs. of Experiment 2226

” ”

before fermentation ... ...

" duration of
Total loss in grams kﬂ
Average Temperature 22.0
Range of Temperature

Sent to Chemist

Analysis reported 5-12-02

..... ‘ ! +068 Specific Gravity :Dm
: Hone Alcohol Qq“
? Sugar, Total - M '
6 Sugar, Reducing  40.81
46200  Sucrose l&&‘-

e 14,60 golids, Total 13,77
" 5% Acid, Total %51

Acid, Volatile .8, 03
Tannin 0.015
Glyeerol > .~ * - eadieo
Ash




Fermentation Test No.g2

19-16.
W@WW“W’”




Sowed at.. 10 &M 400 c. c. standard apple must, No
germs from T‘ubeMSownlﬁ >3
Weight at 11 M 795,17 grams.

Date | Wt. at 9:00 a. m. ,
Gl m Total hrs. of Experiment
=1 m&m v » " before fermentation ... ..
210 794.87 | "o 2odaratienced
B3 | T93.58. ﬁ‘l 7. Total loss in grams

‘Msﬁ i1 - Average Temperature

e Range of Temperature
Sent to Chemist
Analysis reported

g

Specific Gravity
Alcohol

Sucrose
Solids, Total
Acid, Total
Acid, Volatile

Tannin

Glycerol
Ash




Fermentation Test No. 93
&m‘ . -
No growth. No,liquor.

2-14,
, ~ Licuor very oloudy,~trifle veil. Deposit
 in a loose threadlike mass. No gas.

Note same except vell does not fall so
readily.




grams.

Total hrs. of Experiment 1368

19 39

before fermentation

LR1 LRl

»* duration of

Total loss in grams

Average Temperature

Range of Temperature

Sent to Chemist
Analysis reported

Specific Gravity
Alcohol

.Sugar, Total
Sugar, Reducing

Sucrose
Solids, Total
Acid, Total
Acid, Volatile
?!m Tannin
Glycerol

Ash




Fermentation Test No.os

212,
g
214,
Slight growth,
3-3a , .
deposit,

ioher | o




i

germs from Tube DEM=2 Sown.. 2. — .31
Weight at 11 Akl

Temperature
m.-gm..g. Loss [9:00a.m. 4:00p.m.

Total hrs. of Experiment 1368

bR tR ]

before fermentation

. 7 durationicf -
Total loss in grams

Average Temperature

Range of Temperature
Sent to Chemist
Analysis reported

Specific Gravity
Alcohol

Sugar, Total
‘Sugar, Reducing

Sucrose
Solids, Total
~ Acid, Total
Acid, Volatile
Tannin

Glycerol
Ash




- Trifle deposit.

3-3. |

Black and white sploched veil on surface
some wosum in suspension,-strong deposit on sid-

e8 and bottom of flask, Liguor slightly cloudy.

‘Liquor clear pale straw color,-surface «
oovered by a demse white gelatin mess,~deposit in |
spots on sides and bottom of flask.

g .
Vell thick and fatty as before.




A2 = 27 = 1002, Test No.%ﬂ{@l

. standard apple must, Nok. . L Erlenmeyer, with

germs from Tube.d. "’“
Weight at $ u

Total hrs. of Experiment

bR ER ]

before fermentation

e 2 daration of

Total loss in grams

Average Temperature 39@99

Range of Temperature . ...

Sent to Chemist 3~9-03
- Analysis reported

Specific Gravity
Alcohol

Sugar, Total
Sugar, Reducing

Sucrose
Solids, Total
Acid, Total
Acid, Volatile

Tannin

Glycerol
Ash




Fermentation Test No.91—(a)

To apparent growih.
1-5. |
 Veil strong,thick and markably corrugated
trifle deposit,-liquor clear.
o
sane o3 before.
3~2.
same.
3~0.
seme as before extending up sides of flask
as in Test N0.90.




Sowed atd.,30.. Pljoo 3; c. standard apple must, No...&.., Erlenmeyer, with

germs from Tu

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

Total hrs. of Experiment 5985

b} "

before fermentation 2% . .

bE )

" duration of

Total loss in grams

Average Temperature

Range of Temperature
Sent to Chemist
- Analysis reported

Specific Gravity
Alcohol
Sugar, Total

Sugar, Reducing
Sucrose '?
Solids, Total
Acid, Total
Acid, Volatile
Tannin

Glycerol

Ash




Fermentation Test No.??

10-25,
To growth.
10-24.

posit,~very gaseous.

10--27. 5
Very gaseous-foam fine-aroma not good.

10-2¢, :

Seme as before-aroma acid and earthy.
| Mlam Maas-dmm appear to be myco-
11-17.

8111 very cloudy.




Wt.-tma.-q Loss

Total hrs. of Experiment 1670

4 ' before fermentation ...

"

o » duration of
Total loss in grams 2153?'

Average Temperature

Range of Temperature
Sent to Chemist
Analysis reported

Analytical Bata.

Specific Gravity
Alcohol

Sugar, Total
Sugér, Reducing

Sucrose
Solids, Total
Acid, Total
Acid, Volatile

Tannin

Glycerol
Ash




Fermentation Test No.og

»

2-12,
Considerable growth. Liguor cloudy,-
slight deposit and no ges.
Selbe
Liquer very cloudy,-large deposit,-vell
cloudy covering entire surface,-considerable gas.
3-3.

Heavy,dirty veil over entire surface o, |
gitor entirely cleer,-little deposit,-pale straw ccls
or,~large deposit. ;

3=-13.
Liquor mazm straw mzwm white
deposit,-veil thick,white and foamy.
3-30,
| Liquor absolutely clear and bright,-mess—
es of vell falling to bottom,~-very large deposit.




12~ 15 ~1902 Test No. 90
Sowed at..5.. Pl 400 ¢. c. standard apple must,
* germs from Tube. XL, Sown.@.—. 35 1903
Welgﬁt at S50 PM ... ... 6l4a,44  grams.

Date | Wt.at9:00a.m. Loss Am?.’."%..,.
12=10.614,43 Total hrs. of Experiment @001 .. ,
12=17 614,42 | 4
12-14. 614,42

” >’ before fermentation ... . 5

' P 2 dutatien of - ¥

1”’5--_----*51““%-_ ------ [ Total loss in grams 2458 ..

1-12|.613.86... Average Temperature 22.0.

3""3 ----- 613.25. . Range of Temperature

3=161. 612,82 a Sent to Chemist 3-9-03..

53] 31303.4 etk Analysis reported 5-'1&!“3

3-9..1.6818.18 | . .
Analytlcal Deta

..... Specific Gravity 1.063

Alcohol P‘u

Sugar, Total  12.05
Sugar, Reducing 10,65

Solids, Total 15..03.
Acid, Total = M%ﬁ
Acid, Volatile

Tannin 0.012
Wlycerol ™ - U TR NEay
Ash G e




Fermentation Test No. oo

Yo apparent growth.

12-17.
Slight growth.
12-18.
Fairly large,-distinct veil present.
1-5.
Dense white mottled veil on surface-slight-

ly wrinkled,-considerable depésit,-ligquor clear,
1-12, '
Liguor lighter,-deposit larger,othcrwise
same as before,
L
Same as before. Vell crawling up sides of




germs from Tu
Wexght at g*w P

-por
Date Wt.at’lﬂlh- Loss 9:00.- 4:00 p. m|

12“1 601,98 1.

| 662,99-+63| 22452
600356+
~BOGERT

118
Yeast No@iI o4

, Erlenmeyer, with

grams.

Total hrs. of Experiment

before fermentation .. . . .

» duration of

Total loss in grams

20.65.

Average Temperature
Range of Temperature
Sent to Chemist
Analysis reported

Specific Gravity
Alcohol

Sugar, Total
Sugar, Reducing
Sucrose

Solids, Total
Acid, Total
Acid, Volatile
Tannin
Glycerol

Ash




germs from Tube , Sown

Weight at grams.

Total hrs. of Experiment

4 »  before fermentation

" duratien of
Total loss in grams
Average Temperature
Range of Temperature
Sent to Chemist
Analysis reported

q  Analtical Dota.

Specific Gravity
Alcohol

Sugar, Total
Sugar, Reducing

Sucrose
Solids, Total
Acid, Total
Acid, Volatile

Tannin

Glycerol
Ash




- R w\@‘
- ~Yeast No. . .
Sowed at.........ccoo...... 400 c. c. standard apple must, No...... - ., 'Erlenmeyer, with
germs from Tube B TR 190... :
Weight at grams.
Date “z-eimm-- 00a.m. 4:00p. m.
8=-12.1581.35.. 25 Total hrs. of Expérimeht ............
: o T S ' before fermentation ..
o Modupesisigel - 0 5 oodise
‘ Total loss in grams
;‘ 51t Average Temperature | ...
| Range of Temperature
T e e A i S e Sent to Chemist
Analysis reported
............................ = — .|m_
Original Fermentad
........... s Specific Gravity
..... lowew | Alcohol
s Sugar, Total AR
| e Sugar, Reducing :
Suetose. U Thme oo
........................................................................................ Solids, Total
e 28 1L R U T T SRS < S
1 Acid; Volatile - Lo
IS Tannin =~
....................... Glycerol
AERO e f LN S :
g
=

.



Fermentation Test No. w

No M grovithe.
12-17. .
Yo resting foam-liqupr clear- considerable §
d,emﬁt of individual colenies on tho bottom of the
flask-slightly olouds,
12~18,
Liquor very cloudy-decided veil-foam in clot
© donsiderable rosting foam-veil present-li-
quer very clouﬁy;-mw larce yellowish deposit-
aroma very mild,fruity,good-considerable pas,

m ms.ng foam-veil ‘thin extending about : s

lmwmwrmmmmmt,
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