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Hirao Suniazoxo and Kenjiro Takuvso: The Biochemistry of wood
decaying fungi. (Ist Report) The Bavendamm’s Reaction
and the accumulation of oxalic acid by wood
decaying fungi.
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Table | The accumulation of Oxalic acid in the acidic medium
and Bavendamm’s reaction.
Ofs 13 ERPEHBLUICMT 28R YeR & Bavendamm ECJXJE)

Form ]g:x‘;ﬁ;ll;s Glucose pepton medium G;[elg(t)gﬁ
Strain of Reaction %E{;?lri]gaci d N/10 l Colour Colour Soa%aarys
rot NaOH' Growth!| of my- of me- -
7H | 14H 1051:205 30H ce/2ec celium | dium | pH O;‘;gc
x;l_rmilla?ria m;llea . B 1;{L3 3%4 4.6 4_1_.2 6;6 0.2 ,_4: 2 e 4.4 —
Armillaria jopmica | gy | Fo| | 464206 05| mo | e | W s.q
iz%‘cizl;aria Auriculiz- = g”u 5.2 5_.0 5_.0 0.1 i B1ofa || 5.2 —
7 va a '
A | B | 194950 o | n o\ @] v |59 -
f‘\oriﬂoylusvparigan;emg B %H 4.8{ éi4 424 0.1 B Bl fo | o | 4.8
Sfm:;(;l;s Py, |l | ¥ 4.6 29*%2 02| @ |y @] Fo 5.4 —
‘;"”"’é“s L;’S"C;"”)r mo| 464450 o | B |y |+ 5.0 —
\C‘/ortinle{llzw ezi(odes N = +2¥i:5 4.8 to 4::0 0.4 i Bof | > | 4.0 +
AR N EED e
I;aﬁefrus/ l;m:m%lislf ¥ H 2H 4.6 A:‘} ‘i‘} 0.1 =4 BH | F> |5.20 —
i"’\;””ﬁpsﬁﬁ grmost e | M 5.0 49%9 o | m |l @] > |40 —
Pomitopsis ocholeuca\ ey | 5.0 200 o | m ke 4e —
Pomitopsis pimicole | g | 5| 7128 40 22| B |m @] sy g +
F;?mf\/"’f’iis ’g"d‘;h“)"j’“ || s.o #8448 o @ I‘%JJK% >3 | 5.0 —
Fomitopsis sp. ® 1——.5 B A ?‘_.8 2:6 0.6 i B of | »o | 2.4 o+
grifal(;frodo;a N B tH} 4.4 tz zi2 03| M W E @& |mEe| s —
Tnonctus sciurinus |y | M 5.0 4.8 4.8 0 | B |MIKE ] 4 —
Irpex lactews 1w | ¥ a6l 2N 1A 08 my e > 48 —
;e;ﬁte;{wh;{im; | E ;HS ) 4.8 424 1’1_.8 0 B B | »> | 5.0 —
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. Glucose
Form (IiS'aan\;eI;rlx;S Glucose pepton medium peptnn
Strain of Reaction pH _apd .1 | N/10 Colour |Colour agar
rot " Oxilic acid NaOH | Growth| of my- of' me-ﬂgﬂls_—
78 | 141 lloa 20[[30 H|cc/2ce celium | dium | pi X5
P haeolus Schweinitzii — — 5.0 4.4 .
B4 2 v oz »| B | 1ol 25|59 01 EHa 3.8 +
Phellinus Hartigii H 4.4 4.4 - .
3y 2wy | B L8 a8 TN 0| % @] ry |42 —
Phellinus igniarius & it 46l 444 o WO | zme | o |44 —
¥ = 7 x F 2.5 Pl — | — . AR .
Phellinus pomaceus H 4.6 "
FrsvrsavHay | H | 18 4.6 4.2 7 0.1 R WG| W |4 -
Pholiota adiposa W 4.6 4.4 - .
e A = B 5.0 9 %% 01| B |m @] v |48
Pholiota aeruginosa Hit 4.0 4.2 -
s FY ¥ x| H | oLs 5.0 20 I orpE fyF | 5.0
Pholiota mutabilis Hi 4.6| 4.6 - _
wyvEy A4 F2m | B | 4 5.0 1 I o) BT HE B 7y |48
Piptoporus betulinus — 3.8 1.8 .
il I N I 4670 00 s BB B ry |24+
|
Pleurotus spodoleucus HH .6 4.6 N _
% o e wloE b 57’ ot 0 rh B | +v |5.0
Poria vaporaria — . 1.2 1.2
v oz oy L & i) | 8.5 2.0iLj:‘—TJ;,L+T 6.0 B H O] EEe 1.2 +
Stereum frustolosum ' — 3.8] 3.2 b e v
o relolest | 5, 485852 06| B | e |HEn| 28 +
Stereum fasciatum + H 3.8] 4.0 5 - _
pasian ot = B P I I Dot B IR BB 2 - N g 3
Stereum hirsutum H#H 4.2 4.0 it
Srergum Jirsutin e | 42700 02| W | wmE mBE| 4y -
Stereum sanginolentum| g ?3“2 5.0 io 34 01| H T/ | v | 4.4 —
Trametes albida — 2.4 2.4 -
vaveTrixy| B 238 4.6 LY 10| T (B B Fy |24+
Trametes cinnabarina Ht e _
s o | B 3 4.4 3.8 4.0] 0.2 B EE | #HE | 4.2
Trametes Dickinsii — 3.3/ 1.8 - |
Al U I T 44 00 0% s B B | vy (2.6 +
Trametes sanginea H B =t 2 _
e 4 v ooz »| B 7.0 4.8/ 4.6/ 4.6 0.1 | 55 | BESRE |REFRE| 4.4
Tyromyces pubescens Hi . _
it S = ! o, 4.6 4.4| 4.4 0.1 B |y f|mEel 5.0
Tyromyces sambuceus — o 1.8] 1.6 5 -
Sw B4 2y R ® 5.6 Liﬁ 4.0 i 3.1 =5 HRE®R | v | 1.6 +
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Table I The amount of the accumulated oxalic acid in the

(2 AMEREIC L2 70 = -2
Baven- .
Form damrp s | Dry weight pH days N/10NaOH
. reaction of
Strain of lium
ot | 7| 14 P 0 | 20 | 30 | a0 | /10
days | days | 8/1°UcC <
Coriolus polyzonus o W 0.128 4.6 | 4.0| 3.8 3.8 1.0
¥V RAH YV ZF X 6.5 0.172 1.3
Coriolus versicolor B H 0.402 5.0 4.8 4.6 4.6 0
# 7 Z z r 8.2 0.356 0
Cortinellus Berkeleyanus H 0.195 4.8 | 4.6 | 4.0| 3.8 1.8
> A x r 2.5 0.256 4.0 1.3
Fomitopsis annosa ! e | 0.112 5.0| 5.0| 5.0 5.0 0.1
~v R 2 F R 0.7 0.086 0.1
Fomitapsis ochroleuca e s 0.056 5.0 5.0 4.8 5.0 0.2
v o 7 x r 0.043 5.0 0.2
Fomitopsis pinicola % — — 0.112 2.4 1.6 | 1.2 1.2 16.0
YHFWA I 2T h 3 7.7 0.102 DI | LT 11.8
Piptoporus betulinus " — 0.042 4.8 | 4.2| 3.8] 3.8 2.1
el v ~ z s 9.8 0.021 2.1
Phellinns Hartigii Bl H 0.251 5.0 5.0 4.6 4.4 0.1
EIVALI) T H Y 1.8 0.289 0.2
Fomitopsis rhodophaea o HE 0.204 5.0 4.6 | 4.6 5.0 0.2
X v a2 v x 5.7 0.259 5.0 0.0
. . — — 0.104 1.8 1.2 1.2 1.2 44.5
Poria vaporaria R . ey
vz roy L x 4 | B | g2 85 0.09 P BUT | BT 45.5
LIk

Stereum fasciatum - -+ + 0.556 5.0 4.4| 3.4 3.4 1.9
F ¥ v ow 2 X i 3.3 7 0.514 4.0 0.8
Stereum frustolosum B - 0.304 4.8 4.0] 3.8 3.8 2.8
h X2 v o w 2 X 0.295 4.0 1.1
Stereum hirsutum | - 1 0.345 4.8| 3.6| 3.6| 34 2.0
¥ v ow oz X } 4 0.410 3.6 1.3
Stereum sanginolentum £ H 0.185 5.0| 4.8 4.0| 3.6 1.8
3.2 0.133 4. 1.3

Trametes albida # — — 0.336 5.0 3.2 2.4 2.2 2.5
vt 2¥w 7 3 R oy o 2.8 5 0.283 2.8
Trametes cinnabarina i Ht 0.106 4.8 | 4.4 | 4.2 3.8 1.7
vy = oz r 3 0.102 1.7
Trametes Dickinsii 8 — — 0.241 4.4 1.8 1.8 1.6 7.2
k vow X 3 0.262 6.0
Trametes sanginea B + 0.223 4.2 | 4.6 4.4 4.2 0.5
13 1 v z i 7.5 0.215 0.3
Tyromyces sambuceus " - é— 5 0.095 5.0 2.4 U{? Ul\z 8.1
SehA Ay & oy | 5.6 | 5 0.088 THT 7.2

Lo LIk
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glucose-peptone medium by the wood-dccaying fungi.
~7 b HEFERICR G B ISR YRR
. Glucose g/100cc Oxalic Oxalic Colour
N/10KMnO, ' g acid
; acid g/1g dry Colour of mycelium of
1 ral -
cc/10ce ‘ Residual | Consumed| g/100cc ;sl%?;u(;fx medium
0 3.16 1.84 0 — . .
0 i 3.16 1.84 0 — = & Ea
o | 2.3 2.63 0 — . -
\ 3.25 1.75 0 — = & e
1.0 | 3.73 1.27 0.036 17 ]
0.8 [' 3.25 1,75 0.028 10 2 & Ea
I
0 4.73 0.27 0 — .
0 4.55 0.45 | 0 — = = F v
0 4.75 | 0.25 0 — -
0 4.66 | 0.34 0 — = & > ¥
.6 3.74 1.26 0.631 5.63 B AtV 22 e .
1.6 3.92 -08 0.469 4.59 Cartridge Buff o=t
2.3 4.72 0.28 0.082 1.95
2.1 4.09 0.91 0.075 3.57 = = Ea
0 4.10 0 0 — BEEHD (FvFv) .
0 3.88 1.12 0 — Raw Sienna Ea
4.09 .91 0 — " .
8 4.85 8.95 0 o B B Seoshellpink v
43.9 | 2.85 2.15 1.777 | 17.08
4.7 2.87 2.13 1.809 | 18.43 = = )
i
o 3.29 1.71 0 —
0 ’ 3.10 1. 0 — H & —
0.8 | 3.2 0.028 | 0.092 | e
0.5 | 3.8 1.19 0.018 0.061 | &3 &  Deepchrom -
2 — —_—
0 } 22 | 2 o0 | | vi~EPE WamBai | -
.7 1.24 0 — et .
8 I " 38 .70 0 — WA ~35Bta  Chamois _
]
2.0 3.60 0 0.081 0.21 RS WS Avellaneous X o
2.3 3.81 .19 0.082 0.28 PN ESEN
|
0 | 3.74 1.26 0 — EEREE (a5 o)) .
0 i 3.67 3 0 — Mars yellow BFHEE
7.2 | 3.05 1.95 0.288 1.19
5.8 | 2.93 .07 0.234 -89 = & Mt
0 3.92 1.08 0 — BPEEfR (% 4 & v A v») Cinna- | .,
0 4.07 0.93 0 — mon Rufons X 51 x1fa | GEIRE
8.0 4.30 0.70 0.320 3.36 S~ Light Cadomium | Mt
7.2 3.83 1.17 0.270 3.06
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Table I The amount of the accumulated oxalic acid by Coriolus
versicolor in the glucose-peptone medium with CaCOs;.
(fs838 WAL o T ARIMIN 2 — X~T L+ VABHUC YT 2 BV 5 ¥ & OEREHER)

‘ Dry weight ‘ Glucose g/100cc : .. | Oxalic acid g/lg
Strain | of mycelium | Oxallgoamd dry weight of
| g/100cc | Residual | Consumed | g/100cc mycelium
Coriolus versicolor 0.254 . 3.19 1.80 0.382 ‘ 1.503
h v ZF A 0.200 3.52 1.47 0.472 2.360

Table V The amount of the accumulated oxalic acid by Coriolus
versicolor on 13th and 25th days.
G54 13 HH KW 25 B HIKRE 2 » 7 7 2 r OIERRYHHR

13 days 25 days
Culture Dry weight Residual Con- N/10 ' Oxalic (|Residual . N/10 ! Oxalic
of my- | ¢ | sumed |y gMno, | acid H KMnO id
. celinm ugar \ Sugar P nVy | acl sugar p i nUy i acil
medium | g/30cc | g/100cc g/ IOOcc\ ‘i cc/10cc | g/100cc || g/100cc | cc/10cc | g/100cc
0.094 2.51 | 0.99 |5.0 0 ol 2.108 s.oj 0 0
Peptone 0.2% | 0.086 2.57 | 0.93 |5.0 0 olf 1.29 | 5.0 0 0
0.106 2.48 1.02 | 5.0 0 0 |
( 0.195 1.58 1.92 | 4.8 0 0 0 4.8 0 0
Peptone 0.5% | * 0.224 1.93 1.57 | 4.6 0 0 o |4.8 0 0
| 0.229 1.32 | 2.18 | 4.8 0 0 |
‘ 0.189 1.60 1.90 | 4.2 0 0 0 |5.4 0 0
1;\]%‘51\;’/6“'0 1agy | 0-165 1.42 | 2.08 | 3.8 0 0 o |s.6 0 0
3y 1%/ 0.203 1.46 2.06 | 3.8 0 0
P0.5% | 0245 | 1.46 | 2,06 3.6 0O ol o 54 o 0
(NHy) 2S04 0.250 1.63 1.87 | 3.6 0 ol o 5.2 0 0
0.24% | 0.19 1.82 1.68 | 3.8 0 0 '
0.357 0.97 | 2.53 4.6: 0 0 o |5.4 25 |o.112s
Peptone 1% | 0.383 0.58 | 2.92 | 4.6 0 0 0 |5.6 2.5 |0.1125
0.351 0.71 | 2.79 | 4.6 0 0
1
0.457 0.36 | 3.14 | 4.6 0 0 o |6.2 4.2 | o.18
Peptone 1.59% | 0.422 0.26 | 3.24 | 4.8 0 0 0o |6.00 5.4 | 0.243
0.389 0.00 | 3.50 | 4.6 0 0
0.405 0.13 | 3.37 | 4.6 0 0 0o |6.20 5.4 | 0.243
Peptone 2% | 0.406 0.19 | 3.31 | 4.6 0 0 o |6.7l 6.0 | 0.270
0.422 0.41 5.09 | 4.6 0 0
0.510 0.90 | 2.60 | 4.6 0 0 o |7.6 9.5 | 0.427
Peptone 3% | 0.371 1.25 1.25 | 4.6 0 0 o |7.0 7.5 | 0.337
0.430 0.56 92 | 5.0 0 0
0.192 2,30 1.20 | 5.0 0 0 o |5.8 8.2 | 0.369
Peptone 5% | 0.242 2.10 | 1.40 |5.0 0 0 0 |5.4 10.3 | 0.463
0.180 2.45 1.05 | 5.0 0 0
0.067 — — |5.6 3.5 | 0.157 0 [6.0 6.5 | 0.292
0,
g‘fﬁfﬁi - ?;{0) 0.056 — — |5.¢ 4.0 | 0.180 o |e6.4 6.0 | 0.270
& 0.062 — — |s5.6| 4.2 | 0.189
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Résumé

The authors studied the accumulation of oxalic acid in the culture medium
by using 39 species of wood decaying fungi and found that the brown-rot fungi,
which show the negative Bavendamm’s reaction, can accumulate free oxalic
acid in the acidic medium, whereas the most of white-rot fungi, which show
the positive reaction, can not accumulate free oxalic acid. But in the alkaline
or neuiral medium Coriolus wversicolor, a wvhite-rot fungus, can accumulate
oxalate.

Later one of the author, H. Shimazono, found a new enzyme which decom-
poses oxalic acid and is studying the relatiorships batween the enzymic action

and the accumulation of oxalic acid.



