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BIOCHEMICAL STUDIES ON THE RICE BLAST DISEASE (PART 10)
BIOCHEMICAL CLASSIFICATION OF PIRICULARIA

ORYZAE CAVARA (NO 4)

- Japan -

[Following is a translation of an article by
Otsuka, H. et al., in the Japanese-language
journal, Agr-icuTtural Chem. Soc. Japan Jour-
nal, Vol 31, 1957, pages S90-$93.J

In our previous reports Part 10 (No 2) (1) and Part
10 (No 3) (2), (we have examined 45 P.o.c. stock-cultures
with regard to the extent of their consumption of carbon and
nitrogen sources and demonstrated the existence of stock-
culture differences, which in turn made possible the classi-
fication of Piricularia oryzae Cavara (hereafter referred to
as P.o.c.). We have further noted that such a scheme of
classification was closely related to that of Agricultural
Res. Ctr. based on the difference in the capacity of differ-
ent kinds of wet rice to resist P.o.c.

F. W. Leaver (3) showed hiotine and thiamine-HC1 to
be indispensable ingredicnts ior the growth of P.o.c., and
the optimal density of biotine was shown to lie between 0.001
- 0.01 ug-/ml. In the synthetic culture medium, biotine was
also shown independently by Tanaka and others (4) to be an
indispinsable ingredient for P.o.c. growth.

In a similar vein, Otani (5) experimented with the
addition to the synthetic cultivating soil of biotine ex-
tracted from synthetic cora:)ounds and beef liver and intes-
tines, and an optimal density was found to be 2.3 - 3.0 ml/
ml. It was also noted thaL with the majority of P.o.c. bio-
tine turned out to be indispensable, and that the few types



not needing biotine were rather exceptional cases.

We have examined the propagation of 45 P.o.c. stock-
cultures in a biotine-free culture medium. Out of the 45
stocks, two stocks showed a fair degree of propagation, and
another four revealed the meager signs of some propagation.
On the two well-propagating stocks we have performed quanti-
tative analysis by means of Lactobacillus arabinosus bioas-
say; the interesting results of this are reported in the
present paper.

Experiment

1) P.o.c. used in the experiment: the 45 stock-
cultures used in our report Pt. 10 (No 1).

2) Prior cultivation: As described in our report
Pt. 10 (No 1).

3) Culture medium: the composition of the culture
medium is as shown in Table 1. All the components of Table
1 except glucose and thiamine were thoroughly dissolved,
and this was sterilized for 15 minutes at 15 pounds of pres-
sure. Glucose and thiamine were then added and dissolved,
and this was then transferred, 2 ml, each into test tubes of
approximately 17 mm in diameter. Before serving as culture
media, they were sterilized for 10 minutes at 10 pounds.

Table 1

Composition of culture medium for testing biotine

KNO& 3 C
KsHPO 1.0og
KHzPO. 1.og
MgSO@.7 HgO 0.5a
cOCIlS 0.1 5
F"%.7 H10 0. 0075 g
MnSO4.7 HO 0.002 C
CuSO-5 HsO 0.006 g
ZnCls 0. 075 C
(NH.)sMo&O,.4HO 0. 009V- • 4 V IlMg

* UA*tilk It Vt (PH 7.4)

[Legend:] 1) Glucose; 2) Thiamine; 3)
Add distilled water to make 11 (Ph. 7.0).
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4) Determination of propagation: as in our report
Pt. 10 (No 3), each stock-culture was inoculated and culti-
vated for 14 days at 25", then washed with water and dried,
until it reached a stable weight, at 1000 (average 4-6 hours).
Extent of propagation was determined by comparing the weights
of dried bacteria. The results are shown in Table 2.

Table 2

Bacteria weights on the biotine-free culture medium

0 4* 22iX 200 Q t 9i 200 Gd),i~maX200

5414 0.05 0.06 5333 .30 W 35523 0 -10 0.20
5418 0.10 of 5404 0.05 -. 5521 0 (15 0.05
3 0.05 of 5420 i " ', 55215 , O
No. I 1.00W 5424 0.20 f .j 5526 0.03
No. 2 - 1.20* 5425 0.05 *5 5527 f

No.lIFgh 0.03 0.03 5415 0.10 (30 5528 0.05
No. 11 h to 0.05 5514 0.05 0' 5529 , 0.40
No. teak 0.10 f 5515 0.20 1, 5532 0.10 0.10

PS 0.15 , 5516 0.05 10 55:3 0.2 0.30
A 25 0.08 - 5517 .o (30 55.34 - 0.10
A 36 ,t o 5518 0.20 1 ,5 55&35 0.05
5309 0.10 f 5519 0.10 55&6 0 o35 n
5311 0.05 f 5520 it 41) 5537 OF
5W 0.20 0.70 5521 0.10 , 5539 of
M30 0.10 0.10 5522 0.05 4, 5540 0.10 0.10
ton :i * M i±U Patbi9 xmH. 3g x .- e m . 5,t cmtib .

1 *44 e 5y O/1 Za Lt7k .j ef A 64 N6.I 2.0, No.2 it

[Legend:1 1) Bacteria weight x 200; 2) Stock-
culture; 3) Control; 4) Biotine-free culture
medium; 5) By control is meant the bacteria
weight cultivated in the medium which had bio-
tine 51/1 substituted for KN0 3 3g from the comp-
osition of Table 1; 6) Bacteria weights in the
complete culture medium with biotine 51/1 added
to the composition of Table 1 to were 2.00 for
No 1 and 3.60 for No 2.

5) Measurement of biotine quantity: Confirmation of
biotine absence in the cultivating soil and measurement of
biotine quantity were by the me;hod of bioassay which utiliz-
ed Lactobacillus arabinosus ATCC 8014. The bioassay tech-
nique was first cultivating for 72 hours at 37*, and then
titrating 2 ml of cultivating solution with 1/20 n NaOH. The
composition of bioassay culture medium is as shown in Table 3.
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Table 3

Composition of biozinc 1)joassay culture medium

I') A 4g /6) L-* ,'+ 20mg
2) Na- I g /7)1L-, 'I > 40rIg
A) DL-7 "40 mR /I) 1'" 1 v /- I ISO, 2 mng

0) 7 - 20mIg /1) e7 V HCJ 2 tg
O)L--'X ''9'4ev 8OM. )' ,Y 2mg
6)L-v ?. ,1,1 ./-RCl 40 ng 21)ýý- F-f 2 ng

7) - IIAI N -1 JJ)'r 7 v2007/
S)L-- *p• I0, "J ' Mg U or V 2007
) L-4 VP4,' v 20rog zti" $V +" " --CI 2007

is) L- II -f I20mIg ,z V V. . -•. 1CI 2007
*,)L- 0 v-HCI 40 mg Ca-v.inhothenate 200-/

0ODL- * av 20m'g *,)=' Y,ý1 200Y
/ 1 L- Y . A 19 a V 40mRg P-Ai.-inobenzoit acid 0)7
,v)DL- - v 40mg Fol( acid 2y
/S)DL- f 77 20mag
S�.•1 2. (KHOO. S.2a. K,?O. 41. 2)

2 7H 0Mf% S * "jO . "O 0.04g . Fe'O..7H.O 0.00mg.its) *y .6a 0.4)

fLegend:] 1) Glucose; 2) Na-acetate; 3)
DL-alanine; 4) Asparagine; 5) L-aspartic
acid; 6) L-arginine-HCl; 7) L-cystine;
8) L-glutamic acid; 9) L-isoleucine; 10)
L-leucine; 11) L-lysine-HC1; 12) DL-meth-
ionine; 13) L-phenyoalanine; 14) DL-threo-
nine; 15) DL-tryptophane; 16) L-tyrosine;
17) DL-barine; 18) Adenine-; 19) Guanine-;
20) Uracil; 21) Xthantine; 22) Thiamine;
23) Riboflavin; 24) Pyridoxine-; 25) Pyri-
doxal-; 26) Nicotinic acid; 27) solution;
28) Add distilled water to make 100 ml (ph.
6.8).

The standard curve obtained by this method is given
in Fig. 1.

Since biotine is known to exist in cotton (6), the
biotine quantity in the culture medium of Table 1 that used
cotton plug was quantitatively determined, and biotine was
shown to be non-existent.

No. 1 and No 2 were cultivated for 14 days at 25" in
the culture medium as specified in Table 1. Buffer solution
(selenic acid 1/15 M phosphate, pH 6.98) was added to the
cultivating solution and water-washed bacteria, ground and
left for 24 hours at 40', and then subjected to biotine quan-
tification. The results are shown in Table 4.
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0

0.1 02 94 0.4

Fig. 1. Reference curve for biotine

[Legend:d 1) titration amount; 2) biotine
quantity.

Table 4

Biotine contained in the cultivating solution and in
the bacteria as well

No.•1 0.0 51.5
No.•2 0.0 135.6

fLegend:] 1) Stock-culture; 2) Biotine
quantity in the cultivating solution; 3)
Biotine quantity contained in the dried bac-
teria.

Discussion

Results of the present study indicate that the major-
ity of P.o.c. stock-cultures do not pronagate in the biotine-
free synthetic culture medium, which is in agreement with
the findings of Leaver, Otani and Tanaka. However, No 1 and
No 2 are somewhat exceptional. Compared to the growth on
the complete synthetic culture medium, they have shown in-
crease of 1/2 - 1/3 of bacterial weight.

Compared to the control, other stocks such as 5327,
5517, 5529 showed some sign of propagation.
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Thus, one could divide P.o.c. into those that propa-
gate in the biotine-free syn;thctic culture medium and others
that do not, which seems to underlize the fact that the a-
mount of biotine demand varies depending on the P.o.c. stock-
culture. Stocks such as No 1 and No 2 do notneed biotine at
all.

In order to pursue this matter further, we have culti-
vated biotine-non-dependent No 1 and No 2 on biotine-free
soil, and determined the amount of biotine in the cultivat-
ing solution and in the self-digested substance in bacteria
by the bioassay technique that utilizes Lactobacillus arabi-
nosus ATCC 8014. From the results presented in Table 4, we
note that biotine is completely absent in the cultivating
solution for both No 1 and No 2, while 51.5 ml/g for No 1
and 135.8 mu/g for No 2 respectively were found in the bac-
teria bodies. This finding seems to suggest that 0.13 ml
and 0.41 ml biotine were formed per 1 ml of cultivating so-
lution for No 1 and So 2 respectively (0.13 ml was deduced
from obtaining 0.01 g of dried bacteria from 4 ml of biotine-
free cultivating soil).

This figure, by comparison, is far less than the op-
timal density of 0.01 - 0.02 ,u/ml by Leaver and 2.3 - 3.0
ml/ml by Otani. According to the existing literature (7),
the within-tissue biotine quantity is far less in the case
of acid decomposition than in the case of self-digestion,
which suggests the needs of future study. At any rate, No
1 and No 2 not only need little biotine in the cultivating
base. but also have small capacity for biotine formation.

We regarded the differences among stocks with regard
to the extent of biotine dependency to be a meaningful key
for classificatory purpose and have revised the table of
classification of our report Pt. l1 (3) as shown in Table 5.

As Table 5 is self-explanatory, we have taken into
consideration the fact of both No 1 and No using NaN0 2 as
nitrogen source, and have divided the 45 stock-cultures into
11 groups, thus separating out No 1 and No 2 from the rest.
In all biochemical properties other than the biotine differ-
ence, type 11 is akin to the types 6-10. Thus, the only
feature differentiating the present scheme of classification
from that in our report Pt. 10 (No 3) is the addition of the
l1th subgroup.
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Table 5

The Table of P.o.c. classification

11
No No. V

No. 186 beter- iNlNO, *Y ( N ', -q'!,

I-II
____z

5517(L ?) 5411(AI 5523 5535(DII , 309(B 5520

i(Ai) Cl) .27 557(Cd)M.C I )-r11
@ ,-,'*• >-@;.V1• 7v'j*•t

9 V 10 v
SOTA-i70eat,, 5516(A I)

L ( nVOR?4TURY00*9 5333 r) 552
,oA'WS@mt 0 *&NO 5.45(t) ) )1

V>11eS 31 a aa 5,W 9(A IL
L. MIS ftN 5'.21

55,36(C ft)

[Legend:] 1) Biotine-denendent group; 2)
Biotine-non dependcnt group; 3) Nitric acid
reducability; 4) NaN)2 not used as nitrogen
source; 5) NaN0 2 used a', nitro,ýen source;
6) Inulin; 7) Sorbesc; 9) type; 9) close
to C 11; 10) Tryptophane usCe: as nitrogen
source; 11) Tryptonhane not us.d as nitrogen
source; 12) Remarks: 1 -- The numbers within
the bracket ( ) are for the tynology of Agr.
Res. Ctr. Those with asterisks are the re-
sults of 1955. The rests are the result of
1956; 2 -- 5518 is ambiguous.
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Summary

Following results were obtained by cultivating 45
stock-cultures of P.o.c. in the biotine-free base.

11 No 1 and No 2 show a fair degree of propagation,
while four other stocks propagate a little and the remain-
ing 39 stocks did not propagate at all.

21 Bioassay results on the biotine quantity in the
cultivating solution and in the self-digested substance of
washed-bacteria of No 1 and No 2, which were first culti-
vated in the biotine-free base, revealed a minute degree of
biotine formation.

" The 45 P.o.c. stock-cultures were classified into
11 groups depending upon the extent of sugar and nitrogen
consumption and the nitric acid reducibility.
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