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Bur Rivals.,
The Molds, Yeasts and Racteria.

A plea for cleanliness and carafulnsss-from an sconomic noint at viaw,

n this day when the erstwhile pnlebian hog has taken to
soaling the social ladder and has-climbed bavond the ken of maﬁv an
honest workman, 1t bahanves the housawife te waza, with double 7as]
the warBare en our rivals, the melds, veasts and bacteris wha cema
as unbidden guests sating thm varv fand that we must have, raising
enormous Tamilies at eur axvensa, frequartly makine thamsalves
obnoxious as long as the fond 1agts, then cuistlv withdrawing intn

® ‘~thsmsaivas-and~ﬁtthnrwwait}ng tor a fresh sumplv of fﬁod or allawing
the hausawifa to -start them bv fhh“dﬁst:brush“?ﬂﬁ#ﬂV*ﬁ“a“nnw Tarday,
“Neot uTl'thasw“riv&}swars“annm&ﬁsu“tnﬂbawsurAg_soma_ara’Af
' 1nas#fmabls”va¥ua“bnt'xll-nmad“cnntrnl"and'!Qcalizationathé hog
‘aforamentioned 1s valuable,toen, Put whoe wants -him skirmiahing far
=himsaifwin~tha‘k1tchanf‘And‘whoﬁwishns~mg}ds. vessts and bactarsd
contending for the supramasv of the dish-cloth® Vet tha dish-cleth
of the ordinary-housa:keaoor is ona of tha most frutiful hreading

L)

“grounds. T

The follewing dats ebtained from a sauars inéh afgdfehalnath
(- whith-had besn- wrunt- from +ha 4igh watar snd hung on tha kitshen ranca
in a cufet atmosphere for 7{ftman minutes, will ahow that® tha mnie.
turs; darkness and.warmth pravidad an 1deal ledeing nlase for what ara

commonly called "carms,"

It ahould. ba undarstnnd that the kitshan fram whisgh +haee
axpariments arm Aavalapad ia larga, wallliohtad, havino a ﬂnv"-hgvn/

[} #
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and ‘an emstern window, and a door opeming -into a well-lichtad pantrv

'”bssidbs'awdﬁor~lnadinz~diractly intn the vard; the walls ara naintad,
the floor is an uncarpeted nak; there 1e 1ittle fumsniture; The

house-kespar is the intelligent mother of a family,
To obtain the data, the square - ineh-of aloth was enaked a

fow moments in distilled water; the water added to a tube of malted

and cooled nutrient galatim; thoroughly shaken and poured inte a
Paetria Aish; kept nt+ room tamparatura.'At5th9 and nf twantv fanv

heurs, ten teo fiftean nin-veint calnnies could bm discarned; at *ha

ond of forty eight hnurs, a cottony mass, which proeved to he veast,

had partially covered the surface of the zelatin, Plack meld corew
up at the edge of the dish and hundreds of +tinv reod-shapead fnarms
announced tha pragsamres -of ragtaria. An avereton ta incessnlatinn
‘randered i+ impossible to dstarmine whethar or not *hese bastarial
f~rms wera pathocenic, bu* thev prakably ware no+ as *hay davalanad
at room tempsrature. ¥hv than should anv one davota a seqnnd

thought to them®

Varely from an econeomic paint of view. As Inng ag the
cloth is LQOist“they'are“of 11++le intarsst hut ag sonn aa it drias

the first shaks will sat some of them f{ree and these may fall AN any

starchy food and infect it, thus rendering it a direet loss; for
many a house-wife fasre to usa-anvthing that has molded, ba i+ aver
gn sliehtly, Whan fqrmentgtpOﬂ gate in foed 1s almost univeraally
thrown awav; whan putrifsetive echances, due te hadterial crawth +ake

place, Tred 15 reallv - unfit for usa.

The 1Y1lustratians shaw tha aloth uged and varieus fialde

from the eulture.




f?or ths'hﬁusowire is +horshv furnishtng unwitfinzlv a3 most axcsllonfm;

modium tor tha growth of +he snores of mold vaast and bacteria,always

nore- or less numerous in +hé watar. in *he air. amd ﬂﬁ the very ﬂ?n*hib

: used. .I; R S T .'

ﬁyaioﬂicallv and seonomiaallv onnsidarnd bread shnuld hq

thoroughly bakod. quiokly eeolad snd kept drv.

Rhizopus Nigrioans. - " Stvsanus. Sinele strand, vals

" a glass.slide,

EEPRN

‘In.thi-ybaat.familylwé {ho 1ouat troublesoms of ourrivela,

 for man has loarnad to subjest 1ts netessity to his will and dhnffni o

to a great extant and 1t 1s dus to 1ts erowth 1in a suitable fend snd

.temnsrature>anvironmenf‘that wo hava the ghemieal resctinn

oy T R B R
*

a 3
'makingﬂnpsstbie}our'raisad'bra&&;*ﬂnzﬁwiﬂa;andtaur besr,

GHO= e 1 048 ¢ X | .

-som,timgs the wild or’unonﬂtrolad yaast spora, sarriad hy o
tha air {rom i+s home an the pround or frui+ mav fall 1n+o nnpratestad

évrup or JQIIV and oause ?ormantation. but 11??19 harm is done {f *hn

conditinn 13 notioed sonn annugh, for beiling will kill all sparas

.

and step the resction. The enly hnusahn]d gasa that +he writer has
found rasordad in which +tha vesst: taans to havae aAytwitiaed man'y




"Put the dish<cloth 18 nnt the only habitat of our rivale,

Let us take a psep into tha braad-tin. It stands on the nantryv shalf,

Thoﬁbraad has bsen put in bafore i+ was thoroughly enal and has "sweat
ed.” thus forming an excellant eulture medium for melds. Fven baefara

“they ars-visible, s mustvengr warns aone of their presence. Thav are
beautiful and intensely interssting in their different stagaes of

growth But onlv the mnerson equinved with a micrvnscops and a fund of

patisnce and -interest nan anjav that phase and sven then tha mraad-tin
should not be expected to visld ths spasimens, And it s nnt anly +ha
immediate onntents *that are a loss for, unless. +the hax g +ther~ughlvy

washad, saszldad and sunnmed umtil +ha musty oddér 18 fona . tharae 15 éanén
ger of the naxt batsh of hraad Heine 1nst also.

A 4

Another possibility of hread-lass 18 inadecuats haking......a
it must be thormughlty haked, f~v tha intarioer of the-1nal, ~Awing +n
~the larze amount nf moisture will not ha raised ahove 212 ¥, and thuae

will ,ack suffirient heat te k{11 +the annrse of bastaria and mald +hat
may be present -and ‘el veast that we ¥nnw are-prasent. Thass vasst aellk

in the moist ‘innar regions w11l nrt be hroken down but will erew an

the mojst starchy medium and the »read wil) férmeﬂf;“

- - - - . —

To prove that veast cells are qfi11 3live in 9lecb-baked
bread, ! bakéd‘a“inaf 1n»£00 auiek an oven. Its smooth hrawn 6rnat
“Qtva'it 8 whmlé#nma“dnﬁ'abhq+{7ﬂﬁq appearanna but tha doushv intarinar
spread unon a frnthv 311ceﬂ potate and 00V9r94 w*+h 2 tumhlar ravae
rise two davs Tdtay - fo saveral masses ol vaas+ cellq aﬂd te a waakly

; and sparssely- ’ruifina w1aek- mn]d'

i .

i . ) .- . R

* Thﬂ almo&t univarsalkoustpm~of‘wranninq,thg warm hreasd in a

damp aloth +0j90ffan»tha arust thﬁ]d hg‘mng+ garng§+jv At aammisnansad

. Lo . . ’ . P -



for the hausewils is thersby furnishing unwittinelv,-a most excollantm
medium for the growth of the svores of meld yeast and bactaria,always

more ar less numareus in tha water, in +he aj¥, and on the verv nlnth
used.
Hysianically and menannmisally annsidarad brasd should ha

thorouzhly baked, quickly ennlad and kent drv.-

Rhizepus Nigricans. Stvasnus., Sinola strand, raised

" a olagg.glidas,

" In.the yeast familv wa the least trounlasems af nurrivals,
for man has learned to subject its neseseitv *eo his will and eantral
tn a great extent, and it 12 dums to 1ts orewth in a suitahle fand anAd
temneraturas environment that we hava +the chemical raaction

a2 8L @0
GH,Q CH o042 00,
 making vossible our raised hread, mur wine and our haear,

Sometimes the wild ar unénntroled yeast smnra, sarriad hy

the air from its home an tha zround or fruit mav fall inte nunnratantad
syrup or jelly and sansa fermentation, but 1it+le harm fa done if +ha
tonditison is notieced sonn anough, fer hailing will %ill all spares

and step the rmastion. The only haugahnld aasa +ha+ +tha writar hae

found raaordad in whieh +tha vaast seams +n hava ~Anytwittad man'sg




ingenuity complately 1s whers it oets intn milk and butter and preduse

a bitter taste.

If the veasts onecasionallv spnil our butter, tha basteria
really make butter nnssible, ginee hutter is made from sﬁurﬁd.brnaﬁ
and bacteria emuse the soufiﬁq. As severﬁlrkindé nf hamteria ara
sapable of causinq‘fermantatimn in aream, the flaver of the butter
produced maﬁ vary. Genn suscesdad in fsnlating the bacillus that civas
the mnst agreasble flaver....the fnna £18VAT ... and *that mamillus f!—
now sold tm hutter manufasturars, fthersabv insuring danandabla vaanlte
nat oniv as tn fTdvar but alsa asg 't6 freadnam from dther and narhans
geustionable wasteria. The affisisncy of the Senm Tseilluns Ya, 41 wag

demonstratsd in the lahnratorv and the fesasibilitv of using it in +ha

ordinarvy heme pDrovad, -
) Tha followine farmula sava a delisious hutter.

(a) Skim miik..;}.Qﬁnf the éream ts he saurad,
7

(b) Pasturtze skim milk at+ 150°F, for half heur.

(e}se Ohill quickly.

-

(d), Sprinkle with lactie acdd haeillng; keap at a0" .7, far 24 %nurﬂ

d- acid ganarator ar atarter.

-

(8). Trmat given amount of cream as in () and fe¢),

s

(£). Add 27 of starter and keap at AO"'F, for 24 hours.

(g). Churn o0, ..3%0 minutes to nroeduce butter.

(h). Remove: wash until water is aleaar; =alt; weork:; meld,



Another bacillus of value to tha ‘hnuse-keener is:the acetic

acid haeillus. This hacillus-nceasinnally ecauses *trnuble v aanuring
wines and stewed fruit, Put by 1ts crowth the swest annla julees is
converted from cider inte vinegar., These bacterda, fnr there are

saveral snecies of them, have tha vower of »ringing tngsther the oxv-
gen of the air and the alcohnl developed during the fermentatinn of

the apple juice and thus producing vinegar. It is for tha purnnse of
supplyine a sufficiencv of air that the bung-hola af the cider harrel

is carafully left open whan the farmer wishes his cider to become vina
gar. The "mother” of vinegar is » mass of acetic acid hacilli.
A recognized brand of anetic acid hacillus is on the markat,

The uge nf this bacillus was demonstrated in tha laheratorv exnar-

iment of kraut-making.

The eroeck, nlate, clath and waight tn he nged wara stariliz.
ed. The cabbage shreddad and a susnensien nf sacetic anid “aeilli in
sterilized water preparad. A laver of cahbage was put into the ornck,
a lavar of salt and a sprinkling nf the suspensgion, this wasg rapeatad
until the crock was almnst f1lled. Than the cloth was laid over the
cabbage, the loosely fittine plate slipped in and the weight nlaced

upon it. The creock was then nlacaed in the incubatar. The g2alt and wate

of course form a solﬁticn, this solution on account af itz great Aden-
sity extracts the water from anv garm call that mav find an ﬁnfr;nca
and hence prevents the groawth nf such chanca arganisms Auring the

time reauired hy the acetic acid hacillng *m eraw, Thig geiantifically
made kraut is free from foreign hacteris which aften iniure the flavar
and sometimes spnil the less carefullv nreapared articlea, |

Ta return te the hame exvarimants,under tha shealf in tha

pantry is the vagatabla hasket, Whan tha aynnlv gats 1nw +ha markaet

nan who knnws frem l1nong axnerianna whara the bhacket 1a, dnyat amnti-
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es frash vegatablafon top nf the old anes, thus the nlder are laft

for a atill longer axposure to the ravaces of the ubiauituous meolds, i
yeasts and bacteria who enter through anv erack in the skin and set-
tling in the moisture furnished »v tha juice begin to multiplv in.
geomatrical nprogression and enntinue this rate of growth as TAng as

the food supply lasts. The apple in the dark corner vialds a hlua mnlAd
The motate squeezed in beside it gives a white and a black mnld. Tha
apple and the notato are both shriveled and softenad but sn lnng as

they are not shaken thev do little harm but the first hreath is gn-

ing to send gnme of the spores into the air tn settle whare thev mav

and some are sure to find a broken nlace in the skin of another veget

able and thus historv repeats itself.

Blue Thite Rlack

Any animal or plant that increases in anv such asstounding
rate as the above is proclaiming tn the wWworld that manv of its memhars

are to pverish through untoward surroundings and manv tn lie dnrmant

in uncongenial anvirenment. And a refrigerator mav be classed as ﬁn:

congenial; vet the wastae pipe fumnished, when the sadiment cuaght nn a

séérilized neadle was nlantad and allowed fto grow, eicht mold onlnnisg

four blue, one white, three black, and a liauifving haoterigm of
offemsive ndor., ‘

In ons of these conlonies was found a mold at the candurat-

ing stage.

—



Rrown Mnld, Rlue ¥old, Coniugation of ald,

Racteria, Maas of f8pnras Styasnus,

offensive ondor. on thread.

Among the unconsémial rastine nisced wa mizht put a anidar =
web.RBut one from a eeilinz anrnar, nlased asrnss a PAfrie_dish ol i
trient zelatin showed tn the naked ave a* the clnse of é; héﬁms y 55

¢olonias: thraa in sauder shapad daoressions; 2 vesst and a mald natah

The epidar wab strande, rourhenad By - tha - alingine dust par+dp

‘v olas;farm an axtellant "{‘n'ﬁ‘g‘fnﬁ"nlfa_ng' whara spores mav lie and mapAant

until notieed bv the hensawife .and all tes fracnantly swant hv a
caraless stroke nf the brasm ints mare anncenisl guartears, 1t may he
Into the air passazes of +he swaeper,, there +n find +ha warmth,
mofsture and nutriment needad Tér ‘+hair prolyTeration. In nina Aasas

out of ten the Bodv 1s in ennd aondition and no Harm is dane »v inhal.

Ing *these sporaes but .....*tha tanth eaee is warth +hinkine ahat,

These gpores are nat nacasgarilv the pradust Af anss Awn nramiaaa,




"They mav ba disease carms ecouched or sneszed into the air bv a chance
visitor, they may bs freed from the eoat af ths dog when he shales
himself, thay may be brousht in bv ths draucht that eools tha “itahan
for thase almost weishtless ﬁarticlqs traval far. The heated afr af =i
the room, rising, c¢arries *he snaras or "germs" upward agnd tha SEICER'?

web cateches them,

Spider-web Cultura. ' a much magnifiad.
Probably ona af tha mrat nralifie earriars nf spnraa 1a the

flv. His-contaminatine nower 13 scarvesly dreamed ‘af bv the laitv. As
an annayvance he s sereenard from the house but it ig neithar hias *imk
ling nor his buzzing that 13 his real offenze, Tonk at the rasnlte n¥
a féw sasonds imprisaonment of a green flv in a Patria digh af nutrian
galatin. After incubatinqufor 24 hours at ronam temnaraturs 55G amall
colontes were sstimated, 1 vary darkshrown slobular aolonv, 2 with
blus gresn-centers, ; with a red-hlneody lookine sentral -atreak, 9
with greay centers.'Tha rad:cﬁnterﬁd'one was“Q 1icuifving oreaniam,

On examination‘thq'}a?aav~coioﬂiés proved to he mnlds. Yrom a &mall
haeterial colony twe pure sultures wevre made. In arder te dissaver

3 whether this organism wase nathegenie or not, ana wag laft at reaem

tamperature, tha. athar nlade in thea insudbator. Tha later Aid nnt ownw

while the former develnped a fine mew colonv,ehewine that +thig haao

terium at lsast was not daneasrous.

The follawing fialds are selested Trom thih nne aultura,
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Fly traok.

r‘__] -
8.7Zac hi ¢
o - rale vallaw cnln
! nlanv
ad whita nlanvy col .

—



P{ald from red straak : Piald frnm rad strealk

Interaria Antenariza

Fiald from tough white cnlonv Taueh white anlony

Manilia Monilia

| Thite annony Tamt nf +'n|=; craman flv nasd

Aspereitlus,




This is ffom one fly enlv., If it ware fand alone that is ruimed bv the
flv it wnmld be bad enoush-hut loak at the Ahanses nf inoneulation

Dﬁqqiblﬂﬁo the person with an ahrasian in tha skin. "artainly vary faw
of these hacteria will prava mathacenie but his nowar af enntaminatins

food is untoild. ', }

Why should the #at bhe banished from the kitehean? Tvarv Ane
knews that the best bred ecat will take advantare of an nnnartunity +n
investigate the contents of an oven dish. When wa gatch *ittv a+ +hia

we 'are provoked, 1t ig an impertinance in tha cat o but iz 11 enuthdnc
more, 1s 1t dangerous® That tha hite or scratch of aecat mav davalena
seriously is well known but how manv have ziven s thoucht as to what
the Bat's whiskers mav ha lesving 1n.tha food?®
Tn order to answer the first ocuestion, T o?wghf our aat whik
) in the pantrv and cut off a shart and a long whiszer. These T -nlamad %
in a dish of sterilized, nutrisnt eelatin that had heen meltad and r-&

eonled. Thae dish was %ent at raan +temrarature., At tha end of 24 hanra

the developmant was slieht but st the and of 48 heurs tha fallnwine
drawings were made. As will ha notiecad the ereatar numher nf Aanlaniag

are molds, arain emphasizine the nravalenca of the varinug snesiams Af

molds and shawine snather means nf transferencs.

Teen Mold

GWhj te

20Yan




Thite ;

Tavine found tha epores oT our thrae rivals im sush divars
onsitions and eonditions wa ghnuld naturally suspeat that the Aust =ad
gsattling sn tha {1hnr waild ha a fartile field for investizatian, Tn
pursuancs of this idaa,T ewant and immedistalv aunnsad a Patria 41ah
6T 'galatih Tar ten minutas, Tha rasult was not as agtmmdine ae T

had expested it to ba, The orawths wars nat sn variesd, annsiwtiner 2l

most entirely of molds. As stated in tha bazinning nf thiz nanar tha
Tloor is of o0ak and bpeggihlv tha kind af wnod in ceannaction with .

the relatively larce amount of light and the sirsulatinn af aix nrae-

vented anv ormsat accumulatinn of thesga nlants of tha ajr.

8,.]1mamon ool
sLOTANE RS

».black mald

Patrie 4




.

In *his strurecle for eavistence that we are 2311l Waqinﬁffrom
the larcest to the most minute, it will he naotised that thae mnst
universal of our rivals avre slsn the 1sast dancerous and hasnme aur
enemies onlv when wa lask enntrol »f tham., ¥anv havae hean saptured hv

man and converted inte valuable eArvants, manv more ara vet tn he

oapfured}but the ware is and will »e atarnal viecilansa,
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Cryotazram(Yiddan Varriageﬁ d{agaminated by anoras,

Thallarhvte: plante having na dAiffarentiatinn intn rantsg,stem, laaf,

Pungi: nlant made ur alwav af thresds:navar of tissna and the threade:
vave no green cnloring matter; thaev have nn geaeds hbut are: n

nrovorated by sparas.

L apare i8 not Aiffaraentiated inta parts ags 18 a seed, Tt fa a 1i++la
rart of tha nlant ant aff, 7+ mayv he sarried bv tha wind and
ynder favorable sireumstancas will carminata.

Fungi are dividad inta families arenrdine ta tha structura and

mathad af preadusaine spnras.

Phvenmvaates: (Alral-livae fungi) Threadse nnt wavan tacather, anares

hnrna in anpnrangai,
Agcamyeatag: (Sag~-funei) Snarag harne in-gaca,

Schizomveates: (Splittine-funei) Snaras ara eimnle calls with 4hinlarad

wall.
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