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essential to maximum oroduction of eliric acld, but are essential
%o the normal functioning of the fungi. This mediun is %o be
contrasted with <he wmuch wore diluie mediunr originally used by
Gzapek vhich was vevised by Haylor, Smith, and Collins (1930) in

sheir work on Penicillium rocueforti. Duclaux {Jorgensen, (1938) )

develoned the wold on Faulin's wmediupand he showed ihet oxalic zeid
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oxalie acid is somebinas absent durluy the grovwih of vhe fungus,
rReTen t 4 invarishl ¥y sent when nobassiwve niitrabte is cad
waSReas, 1 18 1BVArIsHLY present wihen n0tassliuid niwIatc 18 used

a8 the source of niisrosen. If awsoniun chloride is used ne oxalic

Sepereillus nicer which tend to gensrate clitric acid undsexr C1lYCUile

tongees when otherwise oxslic acid is produced.
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Pruess, Petorson, Steenbock, wad Fred

folleowing mediwn 28 one 1 produces very good yileld of

Seperpillus nigsy myceliumd Awvmonlusn nitréde -= 10 grawms, poitassium

P oy 2T iy T Y aceme i LE M e v agead Y S 2 s S I LT ; ey
to prodaece 25.8 grame of Agpergilius nizer wycelluam per 100 grams
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eylor, Samith, end Jollins (1830} meinic
the nitrogen is & very important foctor in the growih of wmolds
end give the following nmedium os producing the best growih of

(largest felis) Pencilliw rocvefortis ifegnesiuu sulfzie «- 0.5 gram,

dipotassium phosphate = 10 gram, pobassivm chleoride - 0.5 gram,
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ferrous sulfaie == 0.01 gram, smmoniuvm chloride —- 5.9 groas,
SUCTOHE -= 5.5 gramg, encugh water to meke & liter of solution.
in the mold study o be carried oub,it was desired to
attenpt o deltermine whether the molds produced a stimulant of
an extra-cellular noture or en intra-csllular nature or hoth.
Sonsequenily, Hediuwm g {¥ulmer, delson, znd Sherwocd, (1921) )}
was inoculated in 500 oo guentities with Aspergilias niger, the
medium having been previously sterilized at 15 pounds pressure

for 20 minutes in an autoclave. Ths growih of the wold was slow

i

o

UG

fe

¢ fter considerasble Lime had elapsed (about 8 to & weeks) very
good growitn resulied. Addlition of mognesium sulfete in holf gram

ausntities pexr 500 ce of wedium grestly specded up the growih.

Ine Asnergillus niger grew reasonably well in Haylor's medium
and also in Haylox's wedium modified Ly substitutinglO grans of

glveerine for the 4 groms of susryose, Butb Aspergillur nirew

refuged o grow &% &ll in

et

nedium conteining only the followings
Glycerine == 10 grams, aenmoniuw chloride -— 1.88 grams, di-

potassium phosphote -~ 1.0 grams. This mediwn is essentislly

Fulmer, Helson, mwna Sherwoodl's Uedium § with glycerine substituss

for sucrose. The reason for the failure to obtain growth in

this mediuwm might lie in the fact that the glycerine wes of a

high degree of purity, while the gucrose was of a commercial

grade and conseguently traces of minevel impurities micht be

in the suecrose which would not be nresent in the glycerine.
Herrick (1931) in his work on the production of kojic

ceid by A

ergillus Fiovig mives the following medium =8 the

one he found to produce mafgimum yields .of that compound: Vagnesium
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added tended to repress sporulation =nd caused & wmarked
increase in myceliunm.

It was ﬁow considered advisapvle to study the effect
of both iron and zinc salts on the growth of Agnergillus
nigey over a rabther wide range of concentraiions. In order
t0 do this a medium was prepared containing per liter:
Sucrose - 125 grams, potassiuws dihydrogen phosphate - 0.75
gram, amuonium chloride - 3.55 gramns, megnesium sulfete - 0.2

rame. 100 cc portions were placed in 300 c¢¢ Frlenmeyer

8]

o

flaske and the pH adjusted to 3.0 with hydrochloric aecid
after sterilizstion. To this wmedium zinc sulfate snd ferrous
sulfzte were added in Varying amounts from & stock solution.
In order to more accuraiely study the effect of these salts
on the grovth of the Tungus, the acidity of the various
flasks was titrated in the usual menner at intervals

throughout a fourteen day growing period. The resulis

obdained are given in Tables VIII znd IX.

Grace of Zn80, ce H/10 base Y. of mycelium
wer 100 ce for 10 co Ger LoD e

G005 1l.4 4,37

0.0% 12 .4 Lo 3L

0.05 14,55 3492

0.1 13.15 ) Yot welisble 5eP45

065 22,5 ) bheczuse of 7,65

1.0 24.2 ) 7n80y titvation LeBS

2.0 20.3 ) O.11
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TABLE VIII  (Continued)

bz

e

15

Grams of FeS0, oc H/10 base Ws. of myecelium
ngx 100 co for 10 ge ner 100 o

5 14.2 .53
O 11.7 B3

05 11.7 %.10

i 11.3 5.28

5 2,08

0

0

.
o O3
()
CF

)
b

Hone
None

MO OOOO

o 9 & o o &

Grams of FeS0, OCrams of Zn80, cc /10 bose Wh. of wmycelium
pexr 100 ce ver 100 cc - for 10 ¢cc - per 100 ce

005 0.005 18.3 Se4'?
Ol O'o Ol 15 08 3056
G5 0.05 1l.7 3480
1 0.1 Q.6 3.9%
5 065 206
O 1.0 0.15
&)
O

3.0 o growth

BHOOOOC

O

0

o
Check 0 7413 2445

“he expsrinent pertaining o Zns8la and Fell
repeated using & narryow range of concentrations., In
agdivion, the acidity was titrabed at freguent intervals

to debvermine the rate of its formabtion.
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nicer over 8 Ranees of Concentrzitions

anc of Znd0, on Asovergillusg

Gus. 0% N - “:
Fes0 cc of H/10 base for 10 co . of myoelium

per 100 cc  3rd day Sth day  7th day 10th _ 14th

0,000 o6 Dedd 8.0 6.4 GeB 1.015
040005 "’}cn? S.B 6.4 004‘ 705 1004:7
0,001 3642 5.3 B4 8.6 2.0 0.997
0.008 Ge84 Bed 6.5 ?.2 75 0.917
0.01 4.8 6.8 6.6 B¢l 745 1.077
0.05 5,75 Se2 11.5 14.5 15.6 1.543
0ol x4 10.4 14.3  17.1 19.3 1.5486
ZnSU,L
Gas. of ety e
Zng0, per cc of N/10 base for 10 ce 7. of mycelium
100 gc Sud gav  Bih dav  7th day  10%h  14%h
0.0001 5.4 10.7 13.0 13.7 14.7 1.501
G,Q OGDB 508 18.1 28.3 3:\3': "‘::‘:3.5 (’J'Clr:'::
0.001 Bed 28623 38.0 42.5 5l.0 24372
04005 do7. 23.6 330 41.0 47.¢ 24548
G, 0L 9.0 20.2 34,2 32,8 47,0 2432
0.05 B8 Ee8 2063 23 Z0.1. = UBY
Q.1 6.0 1843 33.7 25,1 30.3 1.238
: — = .
It is evident froa the deta in Tables VIII, IX, X, cnd
XI that the addition of Zn80, end Fefl, hos a very warked
effect on the production of both myeceliuwm and acid. There
is quite definite stimulcotion by Fe alone, wmugh more

where around 0.01 %o 0.1 gram of each salt per liter



TADLE K1

e Bffeet of iiztures of Ferrous Sulfsie and

Zine Sulfznte on Production of &ci@b

nd lyeslivig by

Gms., Gins e
Tty  ZnB0, Titratable acidity H/iC
per per

T
mycelium

100 ¢o 100 ce 3rd dey 5ih dov il doy 10%h 34tk per 100 ce
0.001  0.00L Bed- 28.9 58,5 46,0 48,0 1,218
0.001 0.005  1l.7 3849 4845  B4.E  56.2 2005
0.001 0C.01 B.85 &6.2 48,1 55.&  B7.3 #0068
0.001 0.05 5,85 859.9 365 42,9 48.5 el ld
0.005 0,001 11.7 G4e 3 44,7 49.4 BE.G 1.€08
O.Ql Qogcl 6'85 ‘Jgﬂg ’g.{:\el 4‘;.3 '2806 1.?@:

G G UOSS ? 7 5-u5 600 E‘cl 1.0‘2"5

In 2 paaner similay vo that veed in finding the

optimume concentration of zinc and iron salts, nagnesiug

sulfate;ﬁgg added to the Tollewing nmedium in vor y amounte:
Suercse - 145 praus, pobtzssium dibydrogen phosphate - 0.75
grom, rerrous suliate ~ Cedl grem, sinc sulicic -~ G.l granm,
amueniun chloridfe - .50 grams. This medivm was placed in
500 co guenitities in two liter srlemmeyer flesks and the

nycelium tested afiter

probeai

21y

medium the

2010 wes upsel anu ves nodt so nesary the ideal
surfzee volune radio =s one would obtain using 100 co of media

in a 300 ce Tleske The dats are given in Yable XIl. Iv will
be noted thet the optimum concenitretion of megnesiun gulfate

lies somewhere in the vieinity of 0.8 gram per liter, bui as
in the coge of the zine snd iron salis Hhis optimum is nod

extranely sharp.
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Since nitrogen iz eald 4o excrt o vowy
cn the growth of the fungus, the effect of verying the
coacentration of =zmwmoniwa chloride wes giadied using thz
following wedium: Sugrose - 153 grawms, mognesiuvn sulfnts -

gram, ferrvous sulfata = Cel gram, zing sulfate - 0.1 gwam,
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