88 _ Natural Science Reports, Ochanomizu University, Vol. 1.
R okEFREERFERYE $H14k 1951,

BT BES 2 HREOWTE 5 2%
BELOREBEHEICE T
Studies on the Glass-mould. 1I

Conditions for its cultivation

KA B (Torao Ohtsuki)

Botanical .Laboratory, Faculty of Science,
Ochanomizu University, Tokyo

Résumé

Many strains of the g]ass-m.ou]d,‘ Aspergillus glaucus var. tonophilus,
were cultivated under artificial conditions and their phyisological pro-
perties were studied. Results obtained are as follows : _

1. They grow best in culture media of pH 5-6. Optimum tem-
peratures are 27°C -30°C (Table 1, 2)

2. They grow almost to the same extent on synthetic media such
as Czapek’s, Raulin’s and Richards’ more rapidly on a natural fungus
medium (malt medium), but very insufficiently on natural bacteria
medium (bouillon medium, adjusted to pH 5.5 before autoclaving) (Table3).

3. Oligodynamic actions of heavy metal ions, Cu, Zn, As, Mn, Se,
Co, Ni, are researched. Their accelerating actions upon the growth
of fungi are not so remarkable (Table 5).

4. Concerning the nutritious value of nitrogen and earbon sources
for the growth of fungi, ammonium salt is higher than nitrate and
organic nitrogen compound. As carbon sources sugars and alcohols are
comparatively good, but polyoses and organic acids are not favour-
able(Table 4,6).

5. By means of adding CaCl, to the culture medium containing
102 NaCl, antagonistic action of caleium ion against sodium ion is tested.

¥ F LEEMOvC X, YU X AEMTESCHREREL, B rEETT
L REBLZIROBRR BT 2RERCFE RAHEH LA RBER TR R & ik
o ROTEORIC BFFFEH G R\, REICR TRFBRARRRY OPgsd 3. Aila
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! Contributions from Department of Biology, Faculty of Science, Ochanomizu Univ-
ersity, No.3.



Mar. 1951 Studies on Glass-mould . 89

HBBRIEECHE Y 4 RCHE PNt ek b, 2o Rk ATy
270k e ST 3 2 eI L, Aspergillus glaucus var. tonophilus 33z
NTH%, MABTNEDTEOHTEET 2.2 .

DLESE 1 M ifi g ARG T @3RED CBR b 2 AT BB e L5 L
T, HEEOHERL Z2OWBELITOR. AEOFES F OMHIZHE 1 ik cititl 7.

EBRUES

1. KEA A RELOBEFR FERORTHCIZ EMTHEEBRI D T A1) D
PH %38 &+ 5 K#sHE 6.5 sl T iz 7 HE9 0 b Owid 5ol LT PH 7 LE
OEHCRITCEET T %, MREMTECERTZTA 2 ) CEHINERL 72 &7 3,
BRAZEFWEEREE LT CoBcHET2ER A BE N RESEERL <7
5. BB EEEIS%IRIMZEHIEHL 6 cc kL 3cc miEEK Iz pH & 3 9:510% 5
T2, RERERIRZXTPHCHTEERL, 30°C oD, EHOREL
BT 5, B SMERr Bc 240kt T2, HFEB4 A CRESHADONS, 8
HCHELTY, B pH 2487 5. AR 1 5 3RO TlRiRoR 8 5,
1. No.l. k% &7, No.2 No.4, No.5 No.9, No.12 Rz hcH T2, Hd1R
BORIFR S b O EBRHRAREIINc ZpH—61C 4 2, e 1X pH3—1ic B H it E 4t
sz, pH BEEEOMIT LICBMLL, e 7 A & U HEEIO b OBEEEcR L TH 3,
2. No.8 mft#L ¥, No.10, No.11, No.15 sz iic+ 2, BHEREDOH % E
Bb 0, TOHAICIE PHE ICEFRHE D SN~ o T <o PH X U< Bl
@2 TEET 3. ,;
3. No.6 wftzs:+, No.7, No.14 Rz hickT 2, BHEORIENLO, 8 HOHE
5 LT 56 CREERED LS. PH OBESEERCHEDATY B,

Table 1. Growth of the fungi on various media, adjusted to different pH-values.

pH o ‘
Strain \ 3 4 5 6 7 8 ° 9 10
Time
No. 1. | 5 days — - -+ + - — —
6 H +H tH H + - - -
8 H H it it H - —_— -
end pH 3.4 4.0 4.9 5.4 6.2
"No.8. |5 days | — — + =+ + —_ —_— -
6 - + + + - - -
8 » - - H # . H — - —
end pH 4.8 5.4 .| 6.0
No. 6. | 5 days - - —_ — — — —_ —_
e s - - + | o« - ~ - —~
8 - - | =% + - — - -
end pH . 5.0 5.4

Mycelia-formation absent

Mycelia-formation doubtful .

Only few colonies are observed, scattering on the medium surface
Mpycelia are formed most abundantly all over the medium surface

F+H I
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EELSHN L EEo pH 132 5—6 ol LESEREOR B pH S35
T, No.3,-CHELBipE: PH8 3 A H B FOLHD b RNEERKO» pH B2 0
B 6.8 iR L7o 2Ei#koEE pH #i8+T& No.1. 5.0, No.2. 5.5 No.3. 5.2,
No.4. 5.0, No.5. 5.5 No.6. 5.2, No.7. 6.0, No.8. 5.5 No.9. 5.5,No.
10. '5.5,No.11. - 5.5, No.12. 5.5 No.14. 5.5 No.15. 6.0 t7%& 3,

Fx OB TRABORBTEMITEHCR b0 TR, UEMKk—RciEz0oTH
585, BelTFOTAS ) CHELTCWELS X5 LnwbTTd 2,

2. BELOBME AEREHARFCECELT 200 HEMERIBH 22, B
PR 3Rk 2 hic 15% NaCl ipin, &l pH e gk UK 5 22 %I 2 72 BARSRHL
“Cﬁﬁo 6 ﬂ@[mﬁﬁ’#aﬁiﬂi%, 7 B %’T%O WHREE 2EHCTRT,

, ‘Table 2. Growth of the fungi at d1ﬁerent temperatures. ‘

Temp
\\\\\ 37°C 33°C 30°C  27°C 24°C 20°C
Strain

No. 1. + H H H 4 —_
No. 5. Ho H H H + 4
No. 7. - H H H H

‘No.1. 1z 30°C = No.5 & 30—33°C 1= No.7 & 30—27°C o3 il grasfi
Ze WHIDBR AERIFLENDINETH 2, K VHHECHRT2EROEELL
T 30°C #aMpd e \ITfET 3,
~ 3. IEHEERKE ORRE AEERETEHMO 1 REBECSBRBEEMTT 5 B
BOYEMEESES BT 2T &, 2 AEBEREHT b HEHRER R EBEc LR
araaﬁéﬂﬁwg%hoﬁmKiD“??@km?at&&%ﬁbkt&f®5o

| RIMEH S ARIEH Bx BHSEC BT TSR O, T EA
&%m&@ﬂrkﬁokoELEA&ﬁmfﬁaT?SE(ﬂ@@k&%f5o

1. .2, : 3.
(Czapek’s medium) (Raulini’s medium) (Richards’ medium)
MgSO; 0.5  Saccharose 70  ZnSO; 0.07 KNO; 10
K.HPO, 1.0 Tartaric acid 4 FeSO, 0.07 KH.PO, 5
KCl1 0.5 NH.NO; 4  K,Si0; 0.07 MgSO, - 2.5
NaNO, 2.0 K,CO; 0.6 Water 1.5L. Saccharose 50
Saccharose 30. 0 (NHy).HPO, 0.6 : - Water 1L,
FeSO, trace MgCO; 0.4
Water 1L. (NH.S0; 0.25

REFHE L CRMERO T4 a v 3 T35, U EEBEEE g & 200cc Kic
TiEH) 100cc, ~7 > 0.6g, &% 10g, sk 10cc, pH 5.5,

K BHRT 2 L AR ZE L wHEZR D L v, BEVIHCRT 223104 ik
TR YABECTFSa LS. RBFMORERR DL BEFCH S, X Bouillon 3#F L E
WIBHIT D 2. 10H L& T X 2 THRE V. 3 HCRIFNAL Sh., 1 Mk ki
BRSO CBER N, ,
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Table 3. Growth of the fungi on various media.

" Strain ‘ Synthetie -media ] Natural -media ] I

1(Czapek) 2(Raulin) | 3(Richards) 4(malt) 5(bouillon)

No. |57 135 7 135 7 185 7 135 7 13 days
1 + H + H + + H - = *
2 + H H + H - H + H # — = =
3 | 4+ H M|+ K H |+ oW+ H | — — &
4 + + H + H + H. H + - - +
5 + + H - + + + H | H OO - - -

6 — + + +H - 4+ H + +H # —_—— -

7 - 4+ - + + + + H H H _— -
8 | + H H |+ + H | — 4+ # |+ ##H| - - —
9 — + - + - 4+ + H —_ - -
10 - + - + + H + H —_— -
1 - + — 4+ - 4+ # — 4+ H —_— -
12 + H + + H + H + H —_ - -
13 -+ H - + i - 4+ +# + H —_— - -
14 - + H - + . + + H — 4+ H | - - =
15 - 4+ H | = 4+ |+ H B+ H W - - -

SEASELEE L T o = ABESME S

2. FHERMEEE Ty e=vaB EHEREE LTk
ANz, MEOHBER? 5. BIDROEEFHEED, ThiRAOBERELINZ 3,
BE *E 30g KH2P04 0.5 FeSO4 trace : -
NH,CI 5.5 MgSO: 0.5 NaCl 100
Water 1L. '
Table 4. Growth of the fungi on media of two different N-sources.;
Timeo "% 1 2 8 4 5 6 7 8 9 10 11 12 13 14 15
KNO,- | © days + + 4+ - = - = == = - =
medium | 8 7 H H#+ H+ H + + + + + + + H + + +
13 7 HEHEHE M O O H H
—_ bdays | + + + 4+ — — 4+ + 4+ 4+ — 4+ + + +
medium |~ 8 7 HHHH + + + + +++H
13 » HOH OB OB OB OH H OH H O H

BEURC R T v 2= TEROFRECRPCERERS L RS, AEHXELOERS
WERBEE hoil/h8db %, MliAicci@k NO; @ NHy # & CERAZCHBEaNS
EThEEECHMTRER NHy SEMOBRBCHE I &2 &N THEIN 3.

3. ERBAA YoM RMWREOBRECESEA + vOMERNFHEr RIET &
INHBZZORTHASIEL SR TR, 2O TAECHT 2 6 BOESB A 4+ v HEBEOK
it s, ARERRTERER &R C. 5cc @ BrEpEE®E 2.5cc ¥imz pH5.8 &
L, 50cc % Erlenmeyerflask i© 20cc $E#ik AdL. Zh Chfig= v 1 (NiSO,),

v vERY — 5 (NaSeOs), it 7 — 5 (NaxAsOs), #iEsR (CuSOy), BE{kEigh (ZnCl)
1076 =l 2<107° D 2WBDOBECES XO5RMT %, HRBRRZE2 R Mazhwv. &
BEix10% 55, HEEETL 48, BE 30°C. BB R oBa b AR 22 3%,
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BHEREE S, BERENT & EBRNRRD TS Do |
RO R Y EE, RCEAF VORMOTCRONZEEORARDIERF R
Tk 3, '

Table 5. Series of heavy metal ions affecting the growth of the fungi.

Strain | Time Metal ions 10-%mol. Metal ions 2x10-6mol.

No.1. | 4 days| Zn>Mn>Cont>As>Ni>Cu, Se | As>Cont>Mn, Cu>Zn, Ni, Se
10 » Zn>Cont>Mn, As>Ni>Cu>Se As, Cu, Mn, Cont>Ni >Zn >Se

No.5. | 4 days Zn>Mn >Cont, Cu, Ni >As>Se Cu, Cont>Mn, Zn, Ni>As>Se
10 » Zn, Ni, Mn, Cont>As>Se Zn, Cont>As>Cu>Ni>Mn>Se

No.7. | 4 days Cu>Ni>Cont>Zn>As>Mn>Se _Mn,Cont, As>Cu>Se>Ni, Zn
10 » Cu>Cont>Zn, Mn, As, Ni>Se As, Mn, Cont>Cu, Se >Ni>Zn

No. 8. . 4 days| Mn, Ni, Zn, Cu>Cont>As, Se Cu<As>Cont Sc> Zn, Ni, Mn
l 10 » Cu>Mn>Cont, As, Zn, Ni, Se | As, Cont>Cu>Se>Mn>Ni>Zn

HRE7 BEEARECBWEELED, S 0oR3EERIVE( R, o dolk
HENBAEL T D RARBELRT, L 0RARET L WRMCED S kv, T
NEIRP L F v ZOTERET W THD T, 2x10-° OB ZEERRELLS, BF
2T 23082, TR B TERAROEEKRS, ZoEREl (EFEYHC
T, BEE 14 RN X ) EEREFREY R W

T AT Iz CELRRRMOBRERERT, @O T+ v OrLBCHETLE
SEASEON, MOBHMIFT o EMas L hnanz, FEOERCIE Na*t on
SBCHET2ROBENEBNEOWEEEEBE L, Nat LHEancEi< LamdbnreCatt
¥ Yo BIRIMLUCRERHRT 5. ARHEMIIZES, A 102, BE{LH &K 0.5%, pH
5.5, Efk, ERRERLOERxOBBCHEER YTk, EHEIbKk,

WRZSLOBLRED B NE YHRCHLESB 1+ voRa L ATEL, Catr &
CXVEEREETUELED RN,

4. RFFECHTIER WREOBFCHEILo L0 WA2REBIAMEILIEE 25
R, R, 7oAz - ABRWRERE L CARcE2, zoRERERRT 2, &
B E Ui NHCl 2 BHEE T30 Hwv. EE 3g oY [ & Ot
OREEMEINZ 2, FEOBRERERT M2 PH & 5.5 &3, EEEE 10%,
50cc Zem>Erlenmeyer € 20 cc OIFFEHEr A, WFEET 2. SO TAETEHER
By Tsr:0mBErRTcEnEed 3, T3 22D, REEFRETINT TR
HLTBRCRAT S FEr ok, HERERIZ 6 KERE (e g ~> /7 —=%,
Fo 7 b—2R), 2EECEFE EHE ), Tz —a(=xr =, JAEY L, Y
€Y V) SHEHEGER AXVy, Hfvrry, SV ary), b REEGF S e —2,
TS¥ 2 ~R), [EIEEE (BER FRED, # % ofp (GLER MISER, #kBFED), DEIER ¥R
DI TD S ' '

U EOMEREFL S SRCHEMT BT & e FalihnoTHMkE No.1, No.5, No,
7. No.8 D4R CHIET 5, HRBANEY ~ ¥ IN BETHIT 3, SREHG LOR
RN | A :
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Table 6. Nutritious
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values of various carbon sources for the fungi.

93

Strain Best Better Moderate Poor None
No.l. | glucose fructose arabinose glycogen citric acid
galactose mannose lactose succinic aecid | tartaric acid
saccharose xylose inulin quinic acid malic acid
sorbite maltose starch acetic acid
mannite konjakmannan
glycerin butyric acid
lactic acid
No.5. glucose xylose starch malic acid
fructose arabinose glycogen succinic acid
galactose lactose citric acid
mannose inulin | malic acid
saccharose konjak-
maltose mannan
mannite butyric acid
sorbite
quinic acid
glycerin
acetic acid
No.7. | glucose galactose inulin lactose citric acid
fructose - | xylose konjak- starch tartaric aeid
mannose arabinose mannan glycogen malic acid
saccharose maltose quinic acid succinic acid
mannite sorbite "lactic acid acetic acid
glycerin
No.8. | glucose ‘xylose lactose glycogen citric acid
fructose arabinose inulin butyric acid tartaric acid
galactose maltose . konjak- acetic acid malic acid
mannose glycarin mannan
saccharose k succinic acid
mannite quinie acid
sorbite lactose

FRIHERBSORME B S, B ERRT 3D 3, BEDSRI 5 CH-D,
B (best) &IZEEEHEL BC/VZE LT+ C4T, #3 B CEEIER K2 Mad
L. 7 BCHERTOEFZ DO, 2REUTLTHMEEEC, 25U {H50hC
CHBET3 L /10 BECEER W, £ R (better), B (moderate) R\ % oT
EE#ZLARE2 B/ EEATHCAETLT He B3 b RELERF B CE L hn, HRE
BEEERMES /: Dhe 5D, REZX V/: UTrhEd2, AR (poor) X 335%%E K LEE
M OEMBERCIR S N CThH 4« 2 3 /N EREENE L CTRD OB b DO riET, F%F (none)
EFENDI RV BDEIET, , .

EFRREENT D L 6 RAWEILD 1<, TR HRET2EHREC KT, SHERG
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SREMBERYBEThE V. BHOTA 2~ 2 BB UECEFTYAEY |, =¥ =Y T
6 KEHTEHL, 7V 2V B3R\ \FH2. EREFHIETCHEZARRBKER LR T,
BEEE, BRI E:7 VW THIGES, HMBBOL 2+ 3 > BRIEEHAEFRPRARTS 3.
B 3 AR DM OIRE ERRFERACH TR AR ZIZEZLRE T Ve ZY—F¥ET
ZORSHEFRMEEZTETDY, TR L TR BAREOE Y T~ YEENOER
Bak Stnee BIBA XY v, Bili~r T, BBEE 3 %CH—SEEE UL 25
Hic 4Rk L 1 BoSERRY MY ETHFHL, XESTEOEMLEN Y b o
= OFETRE 4% ki 3SBoLEHr Iz T, 37°CT7T HE BT 2,

Table 7. Results obtained by testing three kinds of polyases, which indicate
the absence of amylase.

T~ Strain No.1. No.5. - No.7. No.8.
Substrate ~~_| in vivo |enzyme | in vivo |enzyme | in vivo ienzyme in vivo [enzyme
inulin + + + + +H + H +
konjakmannan| — + — + — + - +
starch —_ —_ — —_ — —_— —_ —_

WMHRErE3 L 129 v (&EH R, #if~rry @D clfirsi@isvons, 7
25 —YOFELEWE L2, A.oryzae, A.niger SOEME MMANDL T I ~ ¥
HT2cHILLBINCD DOk REBYEAMBMEET, =30 F~HehTRERED S
(EELEWEHETOHh S,

E ¥ TR Asp. glaucus var. tonophilus OBAKSZEHEBE L1, K
EA4 B BEOBELTNCL, RCHEOMEHY L 72, NH, B2 NO; &
TRITER B2, EEBEA+ X 10~ BETEHRLOGEHBEETr{EET 3L < ik
v, REBOFPNAZBYETCRERE ( NV Y ai+y) OERBILS T AL £
THFAND T E BV, AHEOHERC EE T 10—15% o b i
NTn B, BB CCHEEREORRIIFHEECRANCEE T 2 BiHOME
THIRcHES, ' |

AREHRBEREBET, EETRFEROBHIOTefbhit LMLt 3. AH5
I B RHRIT IR & & TR

p°a N
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2) T.Ohtsuki: Proc, Imp, Acad, Tokyo. vol. 19 (1943), 812 u. 688. v
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