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Studies on the nutritional physiology of Xenthomonas
oryzae (Uyeda et Ishiyama) Dowson

II. On the carbon source and a new synthetic medium

Yukibisa Tanaka
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Fructose Acetic acid
Galactose a-Ketoglularic acid
Glucose Citric acid
Mannose Fumaric acid
Xyloge Malic acid
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Table 1. Effect of various saccharides
on the growth of X, oryzae.
: - .1 Final po of
 Saccharides  [Optical density| “ypedium

Sucrose 0547 513
Glucose 0.416 5.20
Galactose 0.403 534
Mannit 0.396 7.71
Fructose 0.363 6.40
Glycerin 0.290 6,90
Mannaose 0.203 6.62
Xylose Q156 7.3
Starch 0.128 706
Lactose 0.037 6,75

galactose N ULABACE L {BREMNENTY
fohs, 7 mannit P xylese TiTHFE TAD Y )
AL LT

Table 2. Effect of organic acids on the
growth of X, oryzae.

Table 2 GIHEHRE XS, AHOBRELED
Lizdh D,
succinic acid #HL{F malic acid W X TH b,
acetic acid, citric acid, pyruvic acid TRE£{ T
OWRAND 5T LT EIM DN

—fR i IAsES SN 2o Hvho pH H,
Toh ) iz LU Tk,

a~Ketoglutaric acid, fumaric acid,

2 BOBWEEFHMOMAZSTIERO pH OfFF
FesuEE(t

Teable 17, HRpyd BHGC REMOER $8bs
sucrose, glucese, fructose, galactose ¥ X ©¥
mannose @5 FEAEOBO 1 %30 BkicEnL
oA B BANORIFY 2R, EHho
pH OZELICD0 T~
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Days after inoculation

YR Optical | Final pd
[ Drgmnicacids | density | of medium.
2-ketoglutaric acid 0115 £.89
Fumaric acid 0.102 770
Succinic acid 0.092 7.60
Malic acid 0.081 712
Acetic acid 0 6,32
Citric acid v} 6.18
Pyruvic acid 0 5.47
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Fig. 1.
with the lapse of time.
BREEEI LT 298, sucrose & glucose {#10—15

AB kikd EFTs L5 THS. fructose © man-
nose @ pH Q& bic SHARE 7Y HiBic (b
L, 108, 150, 20 A& &LiceoEbs i 5.
z o3 Fig. 20L L5V TH 2. '

Different saccharides and the growth of X, oryzae
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Sucrose

pH, Value of media
-

A- Glucose
8- Fructoss
51 O- Gaactose
A- Mannose
4 r — — v
o 5 10 15 20
Days after inoculation
Fig. 2. Different saccharides and pH change of media
with the lapse of time,
Table 3. Relation between C/N ratio of the medium and
the growth of X, oryzae.
el JO(%) ! .
el N Mo I R B
0.307 0.463 0.498 0.514 0.541 B H
ot 6.20 6.54 5.80 6.20 6.47 -PHt
, | osm | o 0.550 0.544 ossz2 | -0p
0. ' 635 a1 S.66 5.45 5.55 -PH
o . 0.674 ; 0.699 0.735 0.658 0.733 —707[)
05 620 | 585 5.67 6.04 602 -PH
' Di | ora ¢ o766 079 0.750 0745 | -op
! 6.10 . 6b4 6.31 6.40 6.10 -PH
* OD: Optical density, ¥ PH; final pH of medium, 3} C: sucrose, § N: Na-glutamate.

VWA, SOOI il C/N S EASL, sucrose 15 HETRLE ST SREHERNT, AN 0K
%, Na-glutamate H: 1.0% O{4THRROEM 5, EHLho pH B LU E DL E 531
iU W QEILICOWT, 8 BRI 21 H AR ICRIE

BLEOYEY M B, Starr Hiho glucose 05% L7
% sucrose 1.5 %z, NTLCl 0.1 %% Na-glutamate BHONECHIRE, B8 LIREEE A REY

10 % o b Lo EEALT, Ao SEEn (CF BOLYHEMET 6000 rpm, 15307 A28 L THIBK
S-T MRIGH) & Uik, SORHMMER ko sBD g, TOLGKEE 10ml 2T 30°C OlifsT

T b AR 7N FISEEC L OWBOERE L. BRI,
Sucrose 15g B(H;BOy) 05 sg hOiEE 1 & LEBEORBESOTHR L. O
Na-glutamate 10g Ca(CaCOs) 10,0 1g #Bid Tabe 4 wRT LEVCTH 5.
KHPO, 02g Cu(CuSO,-5H:0) 1.0#g Tabl 45 5HBhEL IR, KpORIIZERNS
MgS04-TH:0 0.02g Fe(FeS0,(NH,)3S80, 6H30) 3 EEHLEXCFRDN, 210 HETEORMsN
10,0-50.04g
IK I) 0lag - BEOV
Mr(MnS0,H,0)1.0-2.0 ng Zhics LT, pH ERBEE®RS RRc &0
Mo(MaOg) LOxg BN~ OETERL, 9AAKELLHED pH

Zn(Zns0,7H0) 5.0.4g

HETK 100 ml  PH.-orre8.8 HERTLACRL S FOBRFHULESLT, #HE21R
p e OO ML PHeermvee

HicitfEmtro pH iS00 T < A,
4. S-T gEHCHET 2 FsHOHEKMPD pH —%, ERnhoiiEld, EHRI AL OINRED
i & U EOERTEL ElamihE o, IBHBEES &G EN L TR
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Table 4. Table showing the growth of X. oryzae and difference
of pH and viscosity value due to the bacterial growth
in §-T synthetic medium.
. Final pl e Y T
Days after Optical density | of medium | Yiocosity of medium®| Relative viscosity
inoculation 1 2 At 1 2 A 1 9 A 1/Hy0
0 - - — | 680 680 680 1446 1452 1448 1.003
3 0237 0260 0249 ; 627 620 624 1510 1510 1510 LO46
6 0458 0482 0470 | 568 589 578 1530 1530 1530 1.059
9 0518 0536 0527 1 560 S21 540, 1540 1520 1530 1.059
12 0656 0556 0605 | 598 571 585 1562 1542 1552 L.075
15 0652 0590 0621 | 594 585 689 | 1667 1640 1654 1.145
13 0801 0742 0772 | 610 6&D3 606 1698 1668 1683 1.166
21 0796 0827 0812 | 630 686 658 17.00 16465 1683 L.166
* Hz0: 14,44, T A: average,
EEITEAIRUT, ERARSD H, Warburg fi)ibiic & 2 T,
pyrvic acid 4 acetic acid A L &L xh s
] 3 £ LT, WA DR L DRIESS bR,

ABORERE2OTER, FTK ALY KB,D
Fang o0 LU oHEERE S, AllL® XK
M¥k ko Fang & O oS, dhd %N
D HTFERES 5 0SSR E R By
BB TH 0K, FHORBREREMD 2 LTH
E gkt TR

et L, EORWSEERELARKINE LTA
EHORBELWA LT L, EEHEXUFEEENED
BHARERTE ST WD Fihb, RO
BRI sucrose M RT, ZHEELT glucose,
mannose, galactoseds krF maltose DR AT &
L. RERTIL, sucrose % glucose NN
LBARE RIS, TOROBMTY
OO R L BIZEMEHAERND .

— i REFISIRRI AT T MNIORS, ¥l o
ETFEiEnizd, chidBe LRl oo
R x5, hifNEROTEBICL 0L
EZoNB. coLHENIL, Sk L 2080
BelbB S & LTI AR, FioivtEHic & Ao
ARERLORS LRBIRELNL ENTN SO

#ic, TCA cycle HREBEREM—DRERE L

TR FBAICDV T, WA succinic acdiz o

Lz BHFEOH, BITSBMOMENED LN, B
FHE LTI B3 s & kWb L. fERET
i¥, succinic acid @ fih I ¥ & ¢ @-ketoglutaric
acid, tumaric acid 5 X ¥ malic acid LM & F
OFEMED AL, RERE LTHRAEN 5T & M)
Sipd fL-of,

O ESILIBRR RO R, FEAEHMRE L
EOfhic, HHORMCBT S0 Jiikoms ki
o Bbh s, EhUBRFCE ZHROMIEIES
A8, Aic 5T TCA cycle JkiTHMk O acetic
acid, e-ketoglutaric acid, fumaric acid, malic
acid, pyruvic acid .k ¢F saccinic acid 734
R 6 & LR, RFORERIC TCA cycle
DHEET BB AR,

AW RRT S-AmENIE, BN S HEoMEE
o Lichs, B3 T osidt 100°C, 30 3o
I cieRBE ST S0 fE L. Cokiik
WORH & Wi RAETTE S0 TR AR E LTH
& ORMMRRE—SSEL, BN D 2 o =—)Bm
-3 RaeC TR g Y W

FERTIER LA ST Amisubit, il o
Ighin & DI LD TRMWELTE T LA L
i, fEEHTE L Eh s, RN L B E RO
HE A OIfe E o,

Lie L, Mfhkick ZANMLEOME TR, SN
bz, HHeANEhETENE o R L L0
€, EOAEn oo e ke LT
TEQIERNBUTH S S,

Starr #iho NHCl ofS D 0.2 % o Na-gluta-
mate AL AR BENEROT, 4 271 8KHNO
REEER, O 1 HoE AN RT 50558

Hikdn, RO C/N BERDT, FiduREREeT
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Sammary

‘The results of the experiment concerning the nutritional requirement of Xanthomoemonas
oryrae on various carbon compounds were described.

1. Among nine carbon compounds examined, vigorous growth occurred in the basal media
with glucose and sucrose as the carbon sources, and fairly good growth occurred with the {cllowing
saccharides ; fructose, galactose, mannit, mannose, xylose, lactose and starch.

2. Among seven organic acids, TCA cycle member organic acids examined, fairly good growth
occurred with the following organic acids: a-ketoglutaric acid, fumaric acid and succinic acid,

3. As to the relation between the C/N ratio (sucrose/Na-glutamate) of the medium and
growth of X, oryzae, much vigorous growth was obtained in the case of cuiture with the concen-
tration of 1.5 per cent sucrase and 1.0 per cent Na-glutamate as the carbon and nitrogen source,

4, From the above results odtained, a new synthetic medium for X, orpzae is accomplished
by modification of Starr’s synielic medium, The composgition of a new synthetic medium is as
follows ¢ sucrose 1.5g, Na-glutamte 1.0g, KH:PD; 0.2g, MgS0,-TH:0 002g, B(H:BO;) 0.5 2g,
Ca{CaC0y) 100 2g, Cu(CuS0,-5H:0) 1.0 #g, Fe(FeS0,(NH,):804.6H0) 10.0-50.0 £ I(KI) 0,1 #g, Mn
(MnS0;-H:001.0-2.0 2g, Mo (Mo0y)1.0 2g, Zn (Zn504-TH:0) 5.0 #g and 100 ml of distilled water, PH
6.8,

This modified synthetic medium is suitable for estimation of the bacterial growth by
means of photometric apparatus because it causes no precipitation in medium by heat treatment,
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