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BIOCHEMICAL STUDIES ON THE MUSHROOMS =~ [V
ON THE ORGANIC ACID METABOLISM 2

Kazuya Hashimoto, Nobuaki Isobe and Zenjiro Takahashi

The metabolism of organic acids by mushroom fungus were studied in relation to the for-
mation of oxalic acid. Acetate, citrate, succinate, fumarate. malate and glycolate were
consumed with the mushroom fungus and, at the same time. the formation of considerable
amounts of oxalic acid was found.

Especially, the considerable amount of oxalic acid was detected, whem acetate as a carbon
source was added to the medium of C. shiitake and it was suggested that the Nord's scheme
of oxalate formation was live with mushroom fungus.

The organic acid decomposing ability of C. shiitake was lower than that of P. nameko

and P. bispora.
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Wi Psalliota bispora, Cortinellus shiitake, Pholiota nameko, OEEEF CELLIE
BESRONRE R, HERRERCHBOABMY AR LS R L. St iz Rmme
TEBETNERA L ERMOA X ER L. BEERGOREY v A4 2 YFIDHOI MO ZHLE
DICHRC & » CHEBEBIY B TR AERTC R I 2B IR Ih 20 THRET 5.
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300ml O=F7 5 A =ic 50 ml OIAFESIEL, HHECKDRE, MEEE 25°C T
BRI E LES AR ER 5, BREREEBREL T ERE L KHPO, 0.2%
MgSO, » 7H20 0.1%, BRCHEEGEREZ RS L8, ZoR% 50ml Ini TERE T248F
FINBREE SR iy, KT oMY LCERBFLY MAERIC L, o pHix
5.5 AL -,

3. IREESIEAIE 100ml % 500ml D75 R 224581, EBE 8cm, E5 100 B0 HE
TRVHERERE I EMERcET 5.
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DA BTHRET y Y~ LR F A 2 EACEE L TR NCHBOBRYEET 5 B
BEAHTH AR SR CBEEI%R 2B L TITS . ThsgBERgodion <y ¥ b — 4
42 2@ A, B LR YER I EHC ST B iR O R s T Tew LHER X
MEOTRERE LT 2 KSR 100mg/100 ml 2FML, 48 BFMEEREKRPOBREN T &
BB VSV ETRIEL.

Table [. The decomposition of oxalic acid by mushroom fungus.

oxalic acid mg/100 ml
species ! decomposition
0 hr. 48 hrs. l %
Psalliota bispora 110.68 15.00 86.45
Pholinta nameko 106.84 20.08 78.93
Cortinellus shiitake 111.44 106.78 6.36

<y v —4h, FA2ETE Table 1 oM<, FRMEED 80% L x5t T55, 4
% rTIRBA S RY SO TE T 5. oW L O EBEREOS . o1 2 ¥ THHERES
REEPVNEL, =y v a— A, FA2TRERSKBEYECHCGRTHHCHERLSS &
fftxn s,
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B CERLLA O R X RO I AR S h, TOBRe AL, EEOLETFHIE
ECE L2008 BRI, MEBERESCETS. cofd ORI ER L - HBENT, KA
OB PEEEYTHA I LTINS, 2R LT/ a -2 1 BilRxEmML, 5%
RO0MEHIC 7 =2 — AL DB U BRBHT, KRR % =28 #E 7V =2-1fT
Table 2 D, > 1 2 ¥ HACRTRBEOERNELL, 7y vat—on, F2aBARKRT
=AML, HFCEBOBMIIED bhith -7,

Table ]|. The formation of organic acids on the replacement
culture of the mushroom fungus.

i acid

species mg/100 ml acetic formic succinic oxalic glycolic
P. bispora whe | 3 15 2% v i T
P.onameko | o pre | 312 RV 15 0.1
cwnse | 0 | 33 [ 4 | W | a4y | =

The composition of the replacement medium (g./100 ml) K:HPO,; 0.2, KH2POy 0.2, MgS04.7 HsO
0.01, glucose 1.0
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Table [[[. The fomation of oxalic acid
from the several organic acids

NaOH i TR H L. by mushroom fungus®
e = s = . . xali id f d
B3 7 54 H7 T 24 (Corilus hirsutus) cubstrate o el edium
DHEE2FRr CO» BT R/ = 10-:M P. bispora :| P. nameko|C. shiitake
~ FEEREIC XTI S B 2 e BH T B acetate 5.0 | 1730 | eo0.58
. g ~ citrate 4.26 ' 16.12 39.38
DT, THERBOEACHT SR -

PRERBROBACIT b Rk DFE succinate 0.94 ( 15.52 32.50
FHOMHFEINT, EMIERENB LEESN fumarate 0.94 | 14.28 48.98
2=DT 10°*M %/ 1 — FEEE& B 75 malate 1.08 | 18.46 44.10

e . . glycolate 1,14 ! 10.48 58.00
Lich', BEmOCELVWERGRED bl -

" % After 2 days of incubation temp 25°
1.

Table 3 DI, > 1 # ¥ OBFERIIEE BRI S, FCEMY DOBREAERILE S,
LY HEBROFFV A ONAEE L VEZ T, BRENERERO DO BE LPHEEDTHS
LHEKIN D, FREEEED DEM Y KT 2B hMEEY ORENTL Y @B, 2 KKt
DRFEFLERECIAAB L, 5 BRE, 24FRIE, 48M5MEICHmIE 3 hicHBERT Table 4 DI T
F A aF O I ERT 5,

Table . The change of acetic acid on the replacement culture of mushroom f{ungus

species l mécl'g; ml acetic I formic succinic oxalic malic 1 citric
C. shiitake 0 hr. 110.95 J
5 hrs. 30.26 0.98 2.42 5.85 8.30 . 2.61
24 hrs. 1.85 ! .44 19T | 82Tl 2.06 | 0.80
48 hrs. 3.3 | 1.23 2.38 | 102.28 | - J -
P. nameko 0 hr. 110.25
5 hrs. 36.60 0.60 2.38 0.52 0.50 -
24 hrs. 10.38 - 0.60 1.30 0.47 -

v A X rEIERG Y oY 5 i, BEEOMMAE LA, 2 = B CiiEEE oS
SRR BRBN, BRAEHBEEOLRI R SRk 1.

Z DALANC bl ToIC 2 2 B GO PIAENTH 5 EHY L AT HCRLTS
£ 2 rECREBOSRENEL, ZORRERY L TCERT 5 40 LK S,

N EEEORR IR TR 7 — & =T 5 EM O LR HEE L1z,

Nord Fo¥ Vitucci 12 Merulins niveus %0 4 0RHEEHE% M- T acetate X 0 oxalate 2
BB D ORMERLYEE L.
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/succinale —fumarate ‘*vmalate\
acetate\ oxalate
glycolate---glyoxylate ——

TN HEEFEAROEENC, PEILEEY L LT succinate ® glycolate #BIHah2EH NG, =
D EMOFET B TR L HEE L 1.
4. o1 2 Y EOBEBER

ERERETH D1 # 7ol T, BREEREEFCRIIT2, 3OPWHRUHERECHR TE
BB - THRET L -,

1) initial pH * DB

HAK O pH 25 (RikHHy — ) TR FREL IS8T 25°C CHUAKBRE L.

Table 5 O, HEHED pH 2% 3.2 ¢ K
Table V. Effect of initial pH on the growth

b, %@OGE%‘REJM pH #15.5 X mEHM and formation of oxalic acid by
THIEFRECET B2, pHA.0 5 6.5 0K C. Shiitake -
W T X\ EFE R R L. BEOERTEM m$1 ﬁﬁ] 3$%£$ ﬁ%ﬁﬁ
PH 17 27 9 EICE T B LA 5. & R mediom | /100 ml
DYELIHRCR~IT 7 Y PRAIERIGS & 5 3.0 2.90 0| o.0a17
o ) i ) 4.0 3.16 23.0 0.3896
@E&’E%*ﬁﬁ@iﬁhmlﬁﬁlu HEHR ER O 5.0 ! 3.93 61.3 0.4139
BCHELT—HaEIsRET V28R 5.5 3.22 79.3 0.4291
- 6.0 3.94 90.1 0.4079
ES—HT 5. 6.5 3.33 116.8 0.3717

2) BRE L oBE

EREHO 70 2 —ADHEMEY 16105 OMCHEILL T 25°C CHFE LTI FE S R
% Table 6 DI TH -7z, W pH % 6.0 2 UKEET 5 2K pH123.25 53.6 2ETF L.
BHRREBRES ZUT B GEFT2RT, ThI LEBED A - CTEFHIIEE RS, B
BRAEREIERE kL, BEOBBENESREEE LT LT koL L I—F
Lich o1,

Table V. Effect of concentration of glucose on the growth and
formation of oxalic acid by C.shiitake.

glucose initial final oxalic acid {dry wt. of mycelium
content % pH pH mg/100 mi £/100 ml

1.0 6.0 3.15 91.3 0.3581

2.0 - 3.26 83.7 0.5208

3.0 - 3.14 80.1 0.5592

5.0 - 3.22 79.1 0.5498

7.0 - 3.42 68.0 0.3786

10.0 - 3.57 59.3 0.2863

3) Bofs L oM&
ABMDRERL LT, BH, SA2—2, 757 b—X, #52 F—R, wv/—2ARE+F
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va—RADE2 %X HEMLEM pH % 6.0, HHERE 25°C CHAREE LI HERCEBRELRE
{3z Table 7 oIN Th 5.

B pHE 312636 CETT5. BHEDEHFIEER N~V / —ATHERT, #2a—-XT
AT L ote. BHBEREZI /L —R, 7527 | —ATHIERSL, BHOEKRELHE
fhod 1 » ORI ABRE VAt RO B OMITMOBESFET 5 Lt S .

Table V]. Effect of some sugars on the growth and formation
of oxalic acid by C. shiijtake.

sugars ©initial final oxalic acid drywt. of mycelium

2% i pH pH mg/100 ml £/100 ml
sucrose 6.0 ! 3.36 57.47 0.4498
glucose - 3.34 87.61 0.3507
fructose - 3.43 81.95 0.3748
galactose - 3.62 64.06 0.2957
mannose - . 3.10 71.60 0.438)
xylose — i — — no growth
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1. o4 % rEEESEIC R Y KBCERT A2, Thid~y v ot —a9r 2 s B LT
TR BV s VCHECERT 3.

2. B OLOFRMOLRE A 2y BT LSERTBCRLT7y v o —2, F 22T
Banz@dEs LTERELE.

3. HEUIG«0OHEE) DEBYERT A v 1 2 T iXCEG bOBMOEREN %<, B
s ~BROREROFENEE Shi.

4. A 2 rEDOBEEROFK MG pH A HEENE X YRR R, BRI SEE, BE
LT ra—R, 7327 b —ARFhT,

APFROUFIZIANHERKRESICNTI965 4, 5 wRELE.

X i

1) Nord. F.F, and Vitucci. J. C, 1947 On the meéchanism of cnzyme action. Arch. Biochm. 14,
228-241

2) Gedrge de Stevens, Robert M. DeBaun and F.F. Nord 1947 On the mechanism of enzyme
action. Arch, Biochem 14, 304-313

— 226 —

\r




