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Citric acid accumulation and enzyme activities with Aspergillus niger cultivated on
cellophane membranes placed on agar media. —Note— KouTaro Kirimura, Kazuo
Kumacar¥, and Swuojr Usamr (Department of Applied Chemistry, Faculty of Science and
Engineering, Waseda University, Shinjuku-ku, Tokyo 160, Japan) Hakkokogaku 63: .
75-78. 1985.

Aspergillus niger Yang no. 2 was cultivated on cellophane membranes placed on agar
media, and the colonies formed were divided into areas every incubation day. Specific
activities of enzymes related to citric acid accumulation were measured in each area for
2 to 8 days. Specific activities of citrate synthase and isocitrate dehydrogenase (NADP) -
were low in the central area of the colony. With longer incubation, specific activity
of isocitrate dehydrogenase (NADP) decreased as a whole. Isocitrate dehydrogenase
(NAD) activity was not detected during the whole incubation period. The specific
activity of aconitate hydratase was higher in the intermediate area of the colony than in
the central and peripheral areas. Specific activities of isocitrate lyase and malate
synthase in the central area of the colony were high, but that of pyruvate carboxylase
was low.
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Fig. 1. Growth of 4. niger Yang no. 2 cultivated

on cellophane membranes
media.

Incubation was in Petri dishes containing 25 ml
of agar medium at 30°C.

@, growth and A, citric acid, cultivated on
cellophane membranes placed on agar media.
O, growth and A, citric acid, cultivated on agar
media.

Agar medium, per /; glucose, 140 g; NH,NOs,
2g; KH:PO,, 10g; MgS0,4.7H:0, 250mg;
FeCls-6H:0, 20mg; MnSO,, 14mg; agar-agar,
2g

placed on agar
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citrate synthase® (EC 4.1.3.7)

aconitate hydratase” (EC 4,2, 1, 3)

isocitrate dehydrogenase (NAD)® (EC 1.1.1.41)

isocitrate dehydrogenase (NADP)® (EC 1.1.1.42)

isocitrate lyase® (EC 4.1.3.1)

malate synthase® (EC 4.1.3.2)

pyruvate carboxylase!® (EC 6.4.1.1)
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Fig. 2. Diagram of a giant colony of A. niger
Yang no. 2 cultivated on cellophane membranes
placed on agar media.
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Fig. 3. Specific activities of TCA cycle enzymes in
the various areas of mycelia of 4. niger Yang
no. 2 grown on cellophane membranes placed
on agar media.
(a) citrate synthase (b) aconitate hydratase (c)
isocitrate dehydrogenase (NADP)
Experimental conditions are the same as de-
scribed in Fig. 1.
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Fig. 4 1Ti3, 7'V A4 ¥ ¥ VEEE A DEESE isocit-
rate lyase & malate synthase, 3 XU pyruvate car-
boxylase D HIEHDZELZEIR L. isocitrate lyase &
malate synthase |3, & HICEHFHRITE HIERED
& -7z pyruvate carboxylase [ZEFEPRITIZEH
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Fig. 4. Specific activities of enzymes related to the
TCA cycle in the various areas of mycelia of
A. niger Yang no. 2 grown on cellophane
membranes placed on agar media.
(a) isocitrate lyase (b) malate synthase (c) pyru-
vate carboxylase
Experimental conditions are the same as de-
scribed in Fig. 1.
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Table 1. Intracellular citric acid accumulation.
C:3 *
Dry Intracellular citric acid :
Area mycelium mg/g of A. niger Yang no. 2 @& o VIERERES T,
(mg) (mg) MEE O e ) .
y mycelium) gy Ui MESE L —eRRENICEE LIEAC i
1 4.8 0.21 43.8 AL, #RMNCED B =V BREHEICEET 3 3E
2 25.0 0.80 32.0 EEEDEREHIE L.
3 63. 8 1. 81 28.3 . .
4 64 2 5 16 33,7 citrate synthase & isocitrate dehydrogenase
5 58 5o o (NADP) OHIEHE SO PAETETLTHD,
6 56.0 234" 41.8 isocitrate dehydrogenase (NADP) D H:EM: 133 H
7 15.0 0.78 52.0 BBHEINT 51 O0T LB MICET L. isocitrate

Incubations were carried out at 30°C for 8 days."
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VEBEZR L. ERERREAR 2 0= — DR,
BERT/INE I o 72 h, BLIRBAR Y © OB&KRN 2
T VBEBREEPRE, BLUMTEL, DT
STIED -7z, T DEFDL aconitate hydratase D H7E
HEDZEE (Fig. 3(b)) L ERFOBHKEES - 7.

P EDHRELYD, BROBRICE BBOERSICE
037 vEBERLEET ZHEROTERSZNEN
BHED>TEMALTOEZ &bt T18b b,
aconitate hydratase @ HiEEEIZIZIZE—O L NiciE
7enTWTohs, BB AOBEINS & i isocitrate de-
hydrogenase (NADP) D HiEMIIS&EMIICET L, L
P COEEBETFTLTVARSTIE, S)4*v0
EEEIEK D isocitrate lyase & malate synthase DFEMEAS
BE > T, Lo T isocitrate dehydrogenase
DIEMEET Y, TCA BIBED EREETEIETT
7 I VBOEREHENTHELDIC, IKELTODS
) A F VEEEEE—EREMAL L b0 LRI M.
TNoDOHERIT, BLRD OYEREBICB Y 3R
—B LTz, ¥/, aconitate hydratase D HjE#: I3
isocitrate dehydrogenase (NADP) & RBHZ R
W&, ILEEAD = vBAREERNOIIG
B EDPLELT, aconitate hydratase [ZEAN
I VEEBERHEGL TS C EHAIR N, pyruvate
carboxylase |, citrate synthase &¥F{Id 2 HiEHD
BALZR LT &, 7 VBAERA DA+ ol
BOWMAERTERICT> T3 EEL ik,

dehydrogenase (NAD) DiE#:E, EHRAWMEZEL
THE® 5N -7z, aconitate hydratase D HiEHIL,
EHE ORI E FIETIRZ ORI N TEL,
CORENEEBREAAN = VEBEEB EERMOME
JAj% R L7z, isocitrate lyase & malate synthase Tl

EE LI CTHIEYDE L, pyruvate carboxylase C
REEPRETHEEMETFT LT .
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