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THW PEWLATION OF FUSARIA T0 VARIOUS
CULTURE IDIA

INTRODUCTION

The selective action of dyes on living cells hLas been
observed for many years. In the last decade, dyes have been
much used in media for the isolation and identification of
various bacterial organisms. These media have depended
partly upon the reaction of & particular organism to the
dye, and partly upon the inhibitive nroperties of the dye
toward other orpanisms. In 1913, the revort of Endo's (o)
fuchsin-sulphite medium was »nublished. This medium served

to differentiate the B. coli group from B. tynhosus, the

former anpearine as red colonies, the latter as clear trans-
narent colonies. Later Holt-Harris and Tespue (9) devised
treir eosin-methylen blue arar for the isolation of

3. typhocsus. On eosin-methylen blue acar, the . coli

colony huas a black center while the B. typrosus colony is

clear and transparent. This medium ulso inhibits the erowth
of many otper water bacterisa, and is commonly used in water
analysis for a pnresumptive test. Xrumwiede and Pratt (11)
successfully isolated typhoid bacilli by using two con-
centrations of brilliant green which inhibited the growth
of other organisms and guve very characteristic colonies

' of the tyohoid bacillus. In 1915, Yetrof (14) reported a
rsentian violet medium for the isolation of the tubercle

bacillus, &nd luter Bernstein und Lowe (5H) used the sume
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dye in 4 medium for lthe isolution of the influenza organ-
isme

In view of the development of this technique, the
question suggested itself,- could dyes be used in differ-
ential media for fungi? No reports were found in the
literatﬁre of any attempts to avply this method for
differentiation of fungi in culture. Since such mendia
would assist as much in the task of the identification of
fungi as they do in the identification «nd isolation of bac-
teria, the nroblem of testine Fusaria with various dyes
was undertsaken.

The following experiments were plasnned and carried
out to test the relationship of a fungus to various culture
mediae. The Fusurium group was chosen for the work becuuse
it had ulready been described by Avpel und Yollenweber (1),
Sherbakoff (16), Link (12), &snd others whose descriptions
and clussification sare baved on measurement, septation, and
curvature of the conidiu.

Twenty-one water soluble dyes were selected from the
several clusses of dyes as follows:-

HICNAZ - Chrysoidine Y, Orange G, 2once&u B
DIAZO - Diamine 3Blue, Benzopur;urin, Congo Red,
Biebrich Scerlet '

DIPHWNYLLETHANE - Auromine O t

TRIPHWNYLIITHANY- Rosanuline , Malachite Green, Isamine Blue,
Crystual Violet, Brilliant Green

XANTHANE - Zosin (yellow), Rhodamine B

ACRIDINE - Acridine Yellow
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HYDRAZONE - Tartrazine,

QUINONE-~ILIIDE -~ Nile Blue A, ilagdela Red,
ilethylene Blue(for bacteria)

Thie clsssification is according to Jahl (18) .

Stock solutions of 0.5% concentration of the dyes
were made up with distilled water &nd sterilized by the
discontinucus method, in flusks provided with nipettes
inserted through the stooper.

PRELIUINARY TRHSTS

A preliminary test was tirst undertsken for the

ournose of finding a concentration of the dye euitable for

the growth of the fungi selected. Fussrium radicicols,

P oxysvorum, and F. conglutinans var. callistephi were

used in this test.

llethod: 10 cc. of & mucrospore susnension from a

20 day old culture of the organism were added to a liter
flusk contuining sterile Coon's synthetic medium (5).
The Flusk was well sheken to secure an even distribution
of the spores, &nd then 10 cc. quuantities of the inocu-
iated medium were trunsferred to sterile prenarstion
dishes by means ¢f sterile nipettes. This procedure was
reveated for each orgunism. The dye solutions were added
to the prevnaration dishes in amounts varying from 1 drop
unv to 5 drops, muking a runge of approximate concentra-
tions as follows:- 1 to 40,000 , 1 to £0,000 , 1 to 13,200
1 to 10,000 , and 1 to 4,000 . Five preparstion dich
cultures of euch orgunism were left untreuted ss checks.
The exneriment was set up in duolicate. The prevnaration

dishes were pluced in cleun battery jurs, covered with



glass plates, und incubuted at room temperature, EOOC., in
diffused lirght. Readings were nade at 5, 10, and £0 day
intervals. This experiment had the advantugze of showing type
of gpowth as well as germination. The results are shown in
Table I. No readines are given for benzopurpourin which wus
found to Le precioitated Ly the medium used, and none are
given for auromine which was partially vrecivitated auring
sterilization.

This exnerimenl wus repeated using the same orpanisms
and method, but omitting tartrazine, acridine, chrysoidine,
and orange G. Preparation dishes conteining only sterile
medium plus dye in the same concentrations as before, were
included in this exoeriments as checks on the color chanees
which were noted. The results, which are almost identical
with those obtained in the first exneriment, are recorded
in Table II.

These two exneriments indicated that the most promis-
ing groups of dyes in this work are the triphenylmethune,
monazo, and quinone-imide dyes. The other dyes seemed to
have no inhibiting effect in the concentrations tried, and
show no color changes during the growth of the organisms,
althoursh some are able to stain the mycelium.

All the dyes tested were products of the Nationul
Analine Co. excepot Congo red, malachite green, brilliant
rreen, eosin, and crystel violet, which were Grubler's.

dyes.
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TABTE II

“howing the results of the second test
with dye solutions of various concentration
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Tests were then mude with plate cultures using
cheap synthetic medium (&) with the followineg formuls:

cane sugar

7.2 gm.
glucose Heb
ISESIY 1.23
¥H,?P 2.7°7
mbs £.02
Lgur 10.7)

distilled HpO 1900

Verious amounts of the 0.5 $5 dye solutions were added,
and the resulting colored medium was sterilized in flasks
in the &utoclave at 15 lns. nressure for 15 minutes. Heat-
ine had no noticable effect on the dyes used.
MNethod: Plates were poured from the flasks of arar as
soon as they came from the autocluve. Pouring the plutes
while the acar was very hot decreased the chance of con-
tamination. After the plates were cold, they were divided
into 2,3 or 4 parts bty wax vencil marks on the under side,
und numpered. The large numoer of cultures and media test-
ed made 1t necessary to use either the divided nlate
method described by Churchman (4) with severul kinds of
media in one “etrie dish, or to plant several colonies
on the same nlate. The latter method wus found more
satisfactory after some preliminury trials.

Plantings were made from cultures on corn meal or
potato dextrose agar. A small, uniform umount of
inoculun on & streight needle w&s used. Aerial mycelium

was used where ever vossiple. In some csases it was

necessary to use pionnotes. The vlantines were made in a
culture reem which had oreviously veen steamed &nd wiped
down. All the ordinsry sterile nrecautions were observed

and but few contaninutions were found in the plutes. The
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cultures were incubated at anproximately £0%3. in & dark
oven. Trays of water were placed in the oven to prevent
rapid drying out of the cultures. Readings were made at
7, 10, and 14 day intervals. In all exderiments, dupli-
cate series were used.
The dyes used in the first experiments were:-
lionuzo - Ponceau, Cnrysoidine

Triphenylmethune- sentian Violet, Crystal Violet,
.«2lachite Ireen, Srilliant 5Sreen

tuinone-imide- ile 5lue, .ethylene ilue

The orgunisms used were F. conglutinans, F. radicicolsa,

F. oxys»orum, F. batatis, and F. lycopersici.

cultures on ponceau and chrysoidine media showed no
differences from cultures of the same organisus on un-
colored cheav syntrketic medium, and these dyes were omit-
ted in the later exneriments. The organisms tested pe-
haved &likxe on methylene blue and !lile blue. .ethylene
blue beine the more common, was selected to represent
this group of dyes in further investiecation. The resctions
of these fungi to crystul and ~entian violet were similar,
crystel violet being slizhtly more toxic. Gentian violet
was chosen for further study becuuse of its common use in
bacterisl media. Brilliant egreen was found to be nore
toxic than malachite green as XKliecer (10) demonstruted
for bacteria. EHe explains this on the ground that an
ethyl radicle cresent in the venzene nucleus makes tLhe

compound more toxic than does & methyl radicle.

C.‘SGE M({CH. }¢ <(C’Uii:) a :)]I;.‘)
N HETICH)) 0l CoHEaI(dHg) el

:'nlechite green Brilliant green
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mhese tests showed, however, that mualachite green is more
toxic to the Fusaria tested than gentian violet, the
colonies on malachite ereen medium being deinme smaller &and
more slow to develop than those on gentiun violet medium
of the same concentration? A greater numuer of orgunisms
was comnletely inhibited by meslschite green tham by rentian
violet at the samne concentration. This is at variance with
the orincinle of Klieger who stuates that the greater the
numoer of alkyl radicles present in the benzene nuclevs,
the more toxic the compound becomes. Geatian violet is a

mixture of crysral and imethyl violets.

C’Hz"( d ) Cy il (JL )
Z b é 7 o al

Cy H4I(uH ) bl GOHQI(CJJ)LUI
Crystul violet Jlethyl violel

de found rentiun violet niore itoxic than malechite green
Tor the bacteria he studied. These results susgest group
reactions of the dyes toward the growth of the organisus.
Tests were made using various concentrations of the
dyes to find the most suitable concentrations for use in
plate cultures. The presence of the acar seemed to exer-
cice a orotective action, a sreater concentration of the
toxic dve veing tolerated in & solid medium than in the
broth cultures. Tables L[l and [V show the results of
such tests for melachite green &nd centian violet. “he
tests were sel up in duplicate on two different occasions.
Tlote- iess rewulte mavy Ligrovreseat the trve reiation-

Shios,since they are baced on ser cent co.uricons «id
not on meleculsr comvurisons.
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The readiness marked in circles represent cuses where
the first and second trials did not give the same resultrc.
These contradictions may have been due to varying amounts
of inoculum.
FPINAL EX°PURILCINTS TICH PLeR® CULTURTN
“he media selected for the final tests were mude
up as follows:-
Tunver of c.c. 0of 0.5, dye solution
per £00 c.c. of chea»n synthetic
ngar (puce 7)
llalachite green* 1.0
Gentian violet 1.5
llethylene blue for Buct. 1.5
Fosin (yellow) 4.0
The method described avove was used snd &ll experiments
were done in duplicuate. 411 the Fusaria aveilable were
grown on these colored media and on uncolored cheap syn-
thetic mediwn us checks. All the organicsms nsamed in tlhe
tables were grown in duvnlicate at three different times,
end many of them were grown four times. The results of
&ll the trials were consistant with but siiznt differ-
ences. The organisins tested showed constunt churacteristics
in their behavior towerd the dyes used. The source and
uge 0F the culture used appewred to be un uninprdiant
factor in tre growth on these medi« s oHlentinces
from corn ieal ana fro:a potato dextrose cultures, &and
from £ weeits 0ld and £ montns old cultures o7 1re cale
or~anism showed no ulierences in growlh reuctions. Tre
followin~ tatles &re tylicul 0F thre res:lts ottained. Lhe

readines oiven zre i1re resulils oF *1e fin 1 Zuylicu'e

AR TN Teracy oer ~adl - !
Lnese uves were rioler's.
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TABLT VI

Showines growth on fentian violet

mediuwm, 10 day reading
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TADLT VII

Showine erowth on muluchite green
medium, 10 day reading
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10 day reading
Size of | Type of Tyne of
colony colony myceliumnm
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F.orthucersas + -1 =1- + -1l =14+ - —
Fe " vur.long, + =1 41 -1 =1 -] = = 1 =
F.conglutinuans| 156] + - + | -] -1 =1 =1 - =1 -
" 151 + — + | =f =1 - = = | =
F. " var.cal. + - =1 - +]| -1 + ! - -
".redolens + - - - +] ¢! -1 =-1-1=
F.sclerot. + - -1 +! -1 - -} =1 + 1 ¢
F.oxysporun £091 + = -1 =1 +{ +1 -1 -1 =1 =
- 211 + - -1 - 41 4] -1 -1 -1 =
" 204 «+ - - 4+ —1 -1 41 - =1 -
" 160] + - - 41 -1 =1 4 -1 =1 =
" 2121 + - -1 +] - - +1l - -1 -
" 208 + - -1 ] -1 =1 « - -1 -
T.euoxXysnorum + - -1 =1 +1 4] =1 = - | 4+
F.vasinfectum + - - -1 ¢ + - - -1 =
Y.batuatis + - - + | = 4] -] =<1 — ] =
P.tricothec. + - = +] - -1 - - + | -
P.discolor + - - — + . 3 =] -1~ -
e " vure.sul. —+ o -1 +] -1 = - +] - =
R.cunlmorum + - - = + + e - -
F.eumartij 200] + - = +| - +| =] =1 =1 —
" 171 + — - + - +] -1 = -1 =
Feradicicola 157 + - - -1 +| = — - -
" 202 + - - -1 4+ +1 - - - -
" 203 _+ - - - + + -] = - -
" 207 + - - - 4 + - - - -
F.solani + - - - +] 3] - - - -
F.coeruleum - + - - - - - + - | -
F.zonatunm 3 - + | - -1 -1 = - - | -
F.oulbigenun + — - - - - | = N - -
F.aurantiacum " - - - 4 + - - - -
Pomulli 4 - - -1 41 4] =1 - - | -
Fsaugclerotium bol ¢ - - - + =1 + - — | -
" 213 + - = - + = + - - -
" 174 + -] -1 - +] -] 4} -] -1 -
F.lycoonersici]| 170 + - - - +] -1 =] + - —
" 153 + — -1 = 4+ =1 =1 + — =
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s0rthacersas + - + | - -1 = - - - 14
" var.long. + - -1 = + + - = — +
FP.conglutinsns | 156! + - -1+ - -1 - + - +
" 165/ + | = | =1 4] -1 —f -1 ¢1 =14
I, " var.cul. + - | =14+l -] #| =] =1 -1+
.redolens + - 1l =-1+1- -| - + | - +
F.sclerot. 4. — - + -1 - - + - +
F.oxysporumn 209 + = -] - - =1 - - - -
" 211 =+ - -1 - -1 =1 -1 -1 -1 -
" 204] + - -1 - -1 -1 = - - -
" 160 + - - | =1 - -] - - - -
" 212 + - -1 - = -4 =1 = - -
" 208 + - - - — - - — -
F.euoxysporun + | -1 -1 -1 -1 -1 -1 -1 -1-
T,vaginfectun + - - - +] +] - - -1 ¢
F.bututis + — -1 =1 =] =] =] = - -
F.tricothec, + — -1 = -1 -1 = - - -
F.discolor + — -1 - -1 -1 - + -] +
P, " var.sul, + — + -1 - -1 - - + | +
F.enlmorum + — 4 - - - - - - +
F.eumartii 204 + =1 -1 -1 4 I -1 -1 1 3
T 171 + | - -1 -1 4] 4] -] -1 1 &
~radicicola 161 + - - -1 | +| -1 - +| -
" c094 + - - - +| + -1 =] 4] =
" 203 + - - - + 4+ . - -+ —
" ON + = — -1 + + - - + -
F.solani 4 — - -] 4| 4] - -] -1 -
F.coeruleun - + | =| — = =] = .
.zonatum + - -1 41 -1 -1 -T 1 = +
F.bulbiginum + — - -] -] -] - +| - N
F.eurantiacum + - - - +| 4| - _ —| +
Jtaulli + —_ —_ - -+ —+ — — — —
s88clerotium | bo| + =1 +] - -1 = 4 =T =T+«
" 213] + -] + - =1 = -] -1 - +
" 174} + -] 4} - -1 =1 -1 -1 - +
Felycopersici |170f ¢ — 4+ - -1 =T =T =1 =1+
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colonies descrived. There are three distinct types. The
term cottony is used to descrite tre mosgt common type.

Trne nycelial threadés are fine and soft, not matted to-
gether but interainsled 1lilze the fibers of cotton.
Cottony aniressed decignates & sinmilar tyoe of mycelium ,
but lesc dence, &nd closer to the surtace of the medium.
T"ne villous colony is covered with fine, soft, short huir,
not netted tosether, and not very dense. In thre colonj
described ac sericious tomentoce, the myceliuvl threads
are long, soft,end silky, severul threads being stuck

tosether to form the lonz silky tufts as chown in the

photorraph of ' solani . F.cvlmorum &nd Y.trico-

thecioides ure classed s cottony becuuse their myceliun
is of thut tyne, but it is loose and spresding like &

weft of cotton oulled out very thin. The erowth of I.
culimorunl usuully soreads to the too of the 2etri dish

aild is torn in removing the cover. o cood pictures

were obtained for this reasson. F. culmorux produced

its typical red color even when grown in the dark. None
of tre other Fusaris tested produced any color on un-
treated synthetic medium under these coaditions. In nmany
cases only the center vortion of the colony produced any
seriel mycelium. Such colonies are classified in the
tables under the heading "center werisl) while the head-
ing "serial mycelium abundant™ is used to design&ate
those colcnies which were covered over the entire sur-

face with eariel mycelium. F.sclerotioides differed

from all the other colonied on eosin and gentiun violet

in havine & colony entirely submersed save for & zone
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of sericious tomentose aerial mycelium near the edrce of
the colony.
The color changes in medium recorded apoesar on
the under side of the plate, &and are very marked. Cn

pentian violet, F.m&lli, F.solani, and two of the

cultures of P.radicicola decolorize the medium so thut

not the slightest truace of color remuins, and the mediun
sopears white apainst the white myvcelium above. The col-
onies of the other organisms &appear distinetly lavender

below. Certsain organisms &s F.oxysooruia show & deep

purple rineg near the edze of the colony. This ring is
much deeper in color than any of the rest of the necium.

The colored zone recorded for F.euoxysporun on eosin

appeuars in the myceliwa which ies white stve for u nurrow
pink zone half way to the edse of the colony, where the

dye hus lbeen cvbsorbed by tae nmycelium. P.auruntiscun

chances eosin from its normal yellowish pink to a pure
pink. Yhis is observed on thne lower side of tre plsate.
The lavender svotting on the methylene blue plates is
due to the ualkalinity produced by tne funegi. The
characteristics of growth selected and recorded in
tables 5 to 9, are definite and constant under the con-
ditions of the exneriment.

The four cultures of . radicicola tested were

dt'#erenf
fron entirelyAisolatious, end identified by different

suthorities; tre growth on the media used was identi-
cal in every respect save one. Althourh the apoearance
0f the mycelium wuas the same on gentian violet mediun,

two of the cultures decolorized the dye, while the
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other two did not. F. lycooersici 170 and 123 were fron

different isolations, and grew identicelly alike in every
respect. Tne histories of cultures 171 and 206 of F.eumartii
show them to be sub-cultures of the saue isolation, al-
though they were obtained from different laboratories.

Their growth wus identical. Three separate isolations of

P, asclerotium nroduced cultures which erew u«like on

these media. Of the six different cultures of F.oxys>sorun

tried, two strains avpear on the media used. Cultures
209 and 211 are ualike but quite distinct from the other

four cultures. The two cultures of F.conslutinens are

from senarate isolations, and produce the saue tyne cof
colony.

The results show that the cuvltural characteristics
of these Fusaria are constant under a given set of con-
ditions. As oointed out by Aooel and Jollenweber, the
tyoe of colony wwhether submerged or aeriual, depends
somewhat upon moisture. iLloore (13) &lso shows thet the
production of aerial mycelium dendends unon the H ion
contration &s well as the sugar concentration of the
medium. However, under constant conditions, the cultur-
8l charscteristics seem to remain constant.

The following shemstic outline was devised to test
the usability of these cultural characters as a busis
for identification. !'o work wss done in this investirsa-
tion on identifying the organisms according to spore
measurements. Cnly such cultures were used as had been
identified previously by &n authority on fussria, tut

all of trhe cultures hud been transfered several tinmes,
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and no responsibility is aesumed for the correct namincg
of the cultures used. It was not found necessary to use
the characteristics on all the media to distinguish
between these fun~i. Other classifications could be
devised using other characters. The following outline

is given to illustrate trne poscsibilities in this regard.

UNCCLOR™D LATACHITE GEITIAT ZOsSIN AR
LJEDITM GREWNT VIOLED LTEDIULL
DIV LIZDIULY
submerged F.coeru-
no growth/// leum
\\\ sericious . '
, tomentose F.discolor
: submerged F.zonatun
center
cottony
mygleium cottony
submerged center
sericious
tomentose F.conglu-
tinans

sericious

tomentose
zoned F.selero-
tioides
center
submereced sericious T.,orthace-
tomentose as
villous F.0XVSDOT~-

sericious(( um
tomentose cottony TIFF.batatis

cottony
mediun

. F.so0lani
decclerized _

sericious

tomentose sericious

tomentose F'.escler-
otium

small F.eunartii
cottony
larce
no growth cottony F.culmorun
sericious F.bulbice-
. tomentose num
mycelium -
aegrial
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CIICOLORTY WALACHITE GEITIAN IesIn TALTS

MSDITH GRT"N VIOLET WEDITLL
LIEDIUU wnDIULl
small
regular P.redolens
smell
irrezulsar F.trocothe-
cioides
lurgce
sericious
tomentose
zoned F.lycopers
_sicl
not zoned F.congl.ver
cal.
mycelium large
vserial cotton cottony
cont. zoned F.oxvspor-
_um
zoned . F.euoxysnor-
un
vink
not below F.aurantia-
zoned cum
not w»ink
below F.vagin-
fectum

The behavior recorded in this vpaper is based on the resact-
ions of cultures merely transfered from laboratory media
whthout any attemot to oroduce the condition refered to

£g "hoch kulture'.

VN'VUV '_‘] wﬁv) ﬁI"“WT"‘C'

.V aa Ll claedar)

Studies were undertekxen to discover the cance of
the color chanses aand decolorizatioqbf the dves used.
Since the triphenylmethane dyes had already been found
to be toxic to Fuseriu, the plun was adopted of gwowing
the orpanism several weexs in uncolored synthetic broth,
&nd then sdding & hich concentration of dye after
sbundant growth was obtained.

Flasks containing steriie Coons'synthetic broth

were inoculated with F.radicicola snd F.coneclutinans
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and grown at room temperuture in diffused lisht for three
weexs. A thick ma&t of nycelium had formed at thet time.
1l c.c. of malachite green was added to certain of the
flasks, the others being held as checks. The flasks
were incubated at room temmnerature over night. All the
flasks treuted with dye were completely decolorized.
0.5 c.c. of the dye was added to each flask previously
treated. The dye wus decolorized in three hours. Cne of
these flasks containing a 25 day o0ld culture of F.radici-
cola which had decolorized malachite green wes used in
the following experiment:

The mat of mycelium was filtered off on & Buchner
fuanel. The clear culture fluid left was designated as
the"filtrate? The mycelium was washed to remove traces

of the filtrate,and eround up in a morter with sterile
distilled water and quartz sand. The liquid was filtered
off and refiltered through sterile filters until clear.
This liquid was designated as the "extruct". Both filtsate
and extract were divided into two portions, one part
being boiled for 5 minutes &nd cooled. A slight precipi-
tate formed on boiling. Sterile tubes containing 10 c.c.
lots of filtrate and extract, boiled and unboiled, were
set up, and 1 drop of 0.5 % solution of malachite green
added to each tube. Tubes contasining the same amounts of
sterile distilled water and dye were used &s checks. The
tubes were incubated at 25°C. for 12 hours &nd read.

The results of this experiment sre given in table X.
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TABLE X
cshowing the effect of heat on mycelial

extraect and culture fluid in their re-
actions toward malachite green

filtrate boiled -- color unchanged
filtrste unboiled -~ decolorized

extract boiled ~-- color slightly paler
extract unboiled -~ decolorized

checks -~ color unchanged

This result pointed toward &an enzyme reaction.
There was a possibility that the decolorization might be
due to the presence of ammonia which could decolorize
malachite green by orecivitating the carbinol form of
the dye, or might produce sufficient alkalinity to allow
the gldehyde suzar to reduce the dyve as Gates &nd Olitsky
(7) demonstrated. The NH; would be removed by boiling
which would explain the results above. It was therefore
necessary to determine if Hz was the fuctor.

A two weeks 0ld culture of F.conglutinans on Coons

synthetic broth in which the asparsgin was replaced by
KIIO5 to avoid the IH, groups, wus tested for its ability
to decolorize malachite green. It was found to decolor-
ize rapidly. The nH value was determined by the colori-
metric method described by Clark (3) to be 6.5,A stand-
ard buffer solution with a pH value of 6.5 was made uv
and 10 c.c. portions tested with 1 drop each of malachite

green. The tubes were incubsted at £5° . for 24 hours.

esults:
buffer solution pi 6.5 color unchanreed
culture fluid DPH B.b decolorized
buffer solution pd 6.5
with dextrose unchanzed
distilled HzO checks unchanged

These results indicate thut the # ion concentrastion is

not the significant factor aand thuat some other azency



than Nis; was responsible for the decolorizsation. Tests
were then started to see if the decolorization was due
to enzymic action.

PRECIPITATICH TIST

A ten day 0ld culture of F.conglutinans var.csl.

grown on cheap synthetic broth was tested for ability
to decolorize malachite green. It decolorized 10 drops
of 0.5, malachite gresn in one hour. The mycelial mat
was filtered of#, and 100 c.c. of the clear culture fluid
treated with enough 97% alcohol to make an 805 &alcohol-
ic solution.A flocculent precirvitate was formed. This wus
ullowed to settle, und the supernatent liquid wes
siphoned off. The nrecipitate was dried at room temp-
erature, and ground to a powder. A yield of £50 mg.

wuas obtained. 100 mg. of the powder were redicssolved in
100 c.c. 0f sterile distilled water. A11 the materisal
.did not dissolve on 15 minutes standing. The solution
was divided into two equsal lots, one half being filter-
ed through sterile filter paper. Both the filtered and
unfiltered solutions were further divided into equal
vortions , one half being boiled for 10 minutes. A
precipitate was formed on boiling. 5 c.c. pvortions of
the solutions thus prepared were vlaced in sterile
tubes by means of sterile pipettes, and 1 drop of a
0.5% dye solution was added to esch tube. The test was
set up in duplicate. After 12 hours incubation at 25°C.

the results were read as follows:



unfiltered
unboiled

unfiltered
boiled

filtered
unboiled

filtered
boiled

distilled
water checks
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Icalachite

reen

decolorized

unchanged

decolorizead

unchanged

unchanged

Gentian
violet

partly
decolorized

unchanged

partly
decolorized

unchaneed

unchanged

l'ethylene

blue

vpartly
decolorized

unchanged

vartly
decolorized

unchanged

unchanged

The agent responsible for the decolorization was

found to be precipitated by 80, aloohol, not removed by

filtration, but was destroyed by heating.

It is well known that the triohenylmethane dyes

may be decolorized by oxidation or reduction, while

methylene blue is decolorized by reduction. Flask cul-

tures of these oreganisms treated with methylene blue

had seversl times been observed to have a colerless

layer &t the bottom, while the tovn layer remained blue.

This supgested the influence of atmosphereic oxyeen.

Several flasks of modified Coons synthetic solution were

inoculated with F.radicicola and F.

growth had progressed for 10 days,

conglutinans. After

dye solutions were

added and part of the cultures were sealed with narafin

melted and cooled to about 50° C. These oultures were

inocubated at 25°C. After one hour all the sealed cultures

had completely decolorized while the unsealed cultures

were only slightly paler. The seal was broken on the

cultures and the contents of the flasks shaken up.
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ilethylene blue rerained its color almost immedistely on
contact with the air, but malachite green, gentian violet,
ponceau, and chrysoidine remained pale.

100 mg. of the aleoholic precipitate described
above were dissolved in 100 c.c. of sterile distilled
water and a test with dyes was set up as before. The
tubes were sealed with parafin and incubated as before.
All three colors were completely decolorized in the un-
boiled tubes. These results indicate thaut decolorization
is due to enzymic action,and is probably a reduction.

It is & matter of contention whether living tissues se-
crete reductases capable of reducing dyes to their leuco-
bases &s claimed by Ricketts (15) and Harris (8) or
whether such decolorization is due to the SH grouns in
proteins and amino acids as cystein. Heffter, Strassner
(17), and others maintain the latter viaw. Ais the evi-
dence srainst the existance of such reductases is not
generally accented, and since so little is known of the
nature of funpus proteins, it seems that the results of
these tests are most simply explained by attributing the
decolorization to a reducing enzym of the tyres already
found in orgsaric material.

SULLIARY

The prowth of various Fusaria wus tested on twenty
different dyes. In their effects upon these orpanisms,
groups or clssses of dyes seemed to show reactions. The
triohenylmethane dyes are the most toxic to the funei
tested. Some of these organisms &re able to decolorize

the triohenylmethane, monazo, and quinone-imide dves
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tested. The azent of decolorization is believed to be
enzymic in nature, and the reaction is probubly & re-
duction since it takes best in the absence of &air.

Under the conditions of trhe exneriments, the funei
tested showed definite and consistant charsacteristics of
growth on synthetic medisa both colored and uncolored.
The previous culturel conditions of the fungus do not
seem an imoortant fuactor in the growth on synthetic
media.

The results indicate that synthetic medda and
synthetic media colored by dyes may furnish veluable
means for quick and accurate identification of certain
groups of fungi difficult of identification by the

ordinary morphological methods.
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Fig.1l.
A- Sericeous tomentose tyne of colony (I".solani)
B- Cottony type of colony (F.vasinfectum)
C- Cottony type of colony (T.zonatum]
D- Villous type of colony (F.d8iscolor sulph.)
on malachite green medium

Fig.2.
A- P.conglutinans on gentian violet medium

B- F.tricothecioides on same medium
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Fig.1l.
A- F.ortheceras longius on gentian violet
B- F.lycopersici on same medium

Fig.2.
A= P.radicicola on malachite ereen

B- T.oxysporum 211 on the same medium
C- F.oxysporum 204




$ PLATY III

Fig.1l
A- PF.radicicola on gentian violet
B- F.oxysporum 211 on same medium
C- F.oxysporum 204

Pig.2
F.conglutinans on malachite green
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