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Report I. On the Characters Tested
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and Haruo TOYAMA

(Received for publication July 11, 1966)

One hundred characters have been considered to be useful for classification and identification
of mycobacteria. These characters showed either positive or negative reactions in test mycobac-
teria, which had been maintained in this laboratory, except for four characters giving positive
reaction in all strains, growth at 28°C and at 37°C, utilization of glutamate as nitrogen source,
and utilization of glycerol as carbon source. These characters are as listed below.

Scotochromogens should be defined as organisms showing a marked yellow or orange
colouring in their initial colonies on Sauton agar. Scotochromogens thus defined showed a
relative uniformity in their characters as will be shown in the following report. Generally
speaking, colouring of colonies seemed to be more stable in Sauton agar than in egg media.

One hundred characters selected are as follows : .

(1) Colonial morphology (rough or smooth); (2) Colonial pigmentation ; (3) Photochromo-
geneity ; (4) Growth rate ; (5) Nitrate reduction; (6, 7) Three-day arylsulfatase and 2-week-
arylsulfatase ; (8~11) Susceptibility to hydroxylamine hydrochloride (62.5 ug/ml, 125 ug/ml,
250 ug/ml, and 500 ug/ml); (12) Susceptibility to 0.2% PAS ; (13) Salicylate degradation ; (14)
PAS degradation ; (15, 16) Resistance to 0.1% and 0.2% picric acid ; (17~20) Growth at 28°C
37°C, 45°C and 52°C; (21~30) Bonicke’s 10 amidase-pattern (acetamidase, benzamidase, urease,
isonicotinamidase, nicotinamidase, pyrazinamidase, salicylamidase, allantoinase, succinamidase.
malonamidase) ; (31~38) Utilization of organic acids for growth as sole carbon source ; acetate,
citrate, succinate, malate, pyruvate, benzoate, malonate, fumarate); (39~51) Acid from
glucose, mannose, galactose, arabinose, xylose, rhamnose, trehalose, maltose, lactose, raﬂ”mpse,
inositol, mannitol, sorbitol ; (52~71) Utilization of carbohydrates for growth as sole carbon
source ; glycerol, glucose, fructose, sucrose, mannose, galactose, arabinose, xylose, rhamnose,
raffinose, trehalose, inositol, mannitol, sorbitol, ethanol, propanol, propylene glycol, 1,3-butylene

. glycol, 1, 4-butylene glycol, 2,3-butylene glycol ; (73~78) Utilization of nitrogen compounds
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for growth as sole nitrogen and carbon source; L-glutamate, L-serine, glucosamine hydro-
chloride, acetamide, benzamide, monoethanolamine, trimethylene diamine ; (79~90) Utilization
of nitrogen compounds for growth as sole nitrogen source ; L-glutamate, L-serine, L-methionine,
acetamide, benzamide, urea, pyrazinamide, nicotinamide, isonicotinamide, succinamide, NaNO,,
NaNO,; (91) Niacin test; (92) Susceptibility to 8-azaguanine (250 ug/ml) ; (93) Susceptibility
(94, 95) Susceptibility to thioctate (100
ug/ml and 200 ug/ml); (96, 97) Susceptibility to sodium salicylate (0.5 mg/ml and 1.0mg/ml) ;
(98) Peroxidase ; (99) Catalase ; (100) Cord formation.

Susceptibilities were tested in Ogawa egg medium and only resistance to 0.1% and 0.2%

to thiophen-2-carboxylic acid hydrazide (10 ug/ml) ;

picric acid was measured in Sauton agar.
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Buhler & Pollak" 2t “yellow bacillus” i * 2 A
RGP |E LTLUR, [FEEH | filE o BEs
SOMEEC XY, MEFH, F¥M, BEROCERD £
6 iz, Buhler & Pollak o g i¥, # i Runyon?
Z X b photochromogens (group I) :mgi¥h, $HT
X—o>D species, Mycobacterium kansasii r | T3R
HHATW 39, Runyon? (IFEERHRE % 4 B S
b, i photo. D iEAH I scotochromogens (group
II), nonphotochromogens (group III) ¥ k 7 rapid
growers (group IV) »X5I L7z, scoto. o fHEM &
2\ Tk, Galli-Valerio & Bernard®, Prissick &
Masson®?, Zufhds X S D&Hi% b, nonphoto. i©
DU Tit, Crow et al.®, Smith & Stergus!® iz
THEEhI, growp IVIZET 5 3 D & L TE,
Mycobacterium fortuitum 3.5 % < babh, &g
L XL X TDORRPH D BENRD B, FFENHRE
B BT 585N E %L, Youmans!®, Meissner!6),
Bojalil'™, HHKEE'®, Kovacs®, Carruthers & Ed-
wards? iz o T i X hic,

MEFHI B CHEERNMEY R TETBEL 5
DX, BARCEHRY I MRunyon 58| REENLD
DRFTERNC LT, BRMOSFIERC I D EELLD
NERELDTHAHZ LIZFEDBRRILNWTHAS 50 E
B, WA (WD (2 EARIBY ik X 2T photo. ¥ X TF
scoto. M FREARE L D7 albino A SEEL, o
\»T Runyon?? 3§ photo. #:5 albino FUZ /1L 720
¥ 7 photo. M b scoto. MERKEPHLLWIBED
B 52U

AR AH L, ¥FLERORX, FERMEOL
YR, ALFEAERY RFEMCERL T, BRCEDS
RWRAEEREBITAZ L THH e LODERES
TOPFEL, BB LUOHEBOBRERE LY, Thi
Mz PBEHRC LD (YN 2) V] RIEE XURER

JEDWFFE, 7o HUNC phage typing IZ X AN S BT
TX¥F, FACAROBNLICIE FIHEEVCRETHS (X
BRI 2 8L TIREE)o
bhbhoWEO BN, & LTRERSEOHER
HBEOELFENHERYHA LA LT, EEHHABED
SEB XOCREFEOEIOBAXYBBZ L%, H
1R CRIBRECHA L HUEIN RS XL ORES
BERAL, B2RUTTERRCAD IV, & ZIRER
3% 1003HE (EEwIz 96 HE) oREiE, bhbh
DR FEERFOTUBE I 400 e DLW TR L, [HH
LRDOLNRICRDTHD0 bbb, 55 species ¥
THEERBCASRORY BRI Y5 %, flid species
FIERE TR RS R OMNBIERIC % 5 £, “distin-
guishing characters” X 3 L= DTH 5, B
BHEDOIR LA LS/ HEOTHE EREORIEY
5.2 DREF 113 4 D species [>T > THRANC
HERBERICE S 2 REIERN L,

£ B F %

BHROMt RBEHKE, ¥5AEIREE CEEKRIE
ML, 10 fERRTILEOTIMEHICHEME L, single
colony isolation % 2 [El#f b3E L7zo Z4H L71c bk
P L BE—ER§R TR0k 0T, EMLOBRIERLA
& Bbhic, BERIZIBEEHICRRERTIE L1

TReRE BBk A HIRREER (genus Mycobacter-
ium) WIBRTHZ L 2WNDDHICHD, ROBEY T80
1zo Bergey's Manual®® o> gk iz f¢oT, (1) EARE
AR, (2) Bepiievs, () HIRMERERE O 3 K%
s Bicdh, A5 A F_Eic Sauton 2R o # @ #1F
h, BRROMEY streak K X HhEHELT Y+ — VA
THRL, £AEARTLELEHBR L, —HIMEhO %
Y% % Ziehl-Neelsen PLi¥s X 0% Gram P THEB UEKR L
o

BREER #ROEET [HH)RAEE LLTK
D 100 HE #BAE, & DHEIR, BRI ERT N
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REPERTRARMES THTHHA0 DT, L
BRI NBREHIME L 5o TkshuE, REDKD
DREITHIL D EREL T I,

BBRORBIEIA DO BRKEMIL, AR 3. 0mm, HE
2.0mm DHESFIT XDl HHEOI WL, TTHER
PRBEHCI DI TR LS EE L, HRRERER
Lt &b 37°C L L, BHOREDHTL, HRE
HHETIRIMEHT AR, TR T2 8%, BREE
TIXIREEHLT 3 Wk, FRETH T 4 BRI T ¥
I W LTI TR & i Uic, BERRE DM
PO, ERFE TIMEH (1% /NIKEH, Lowen-
stein-Jensen $Z#h) & 18K, BREE CINEHIC
SEREBOBEEMBLE Lic, BONERIE, $RBRE
(170mmx17~18mm) = 8mil & L, WEH%, £lEe
L7co

(1) #¥%HfE, Sauton K (sodium glutamate
/), 1% /NI, Lowenstein-Jensen BZihod 4%
#BZEL, rough (R) F7ix smooth (S) @Hitiz,

(2) HEEFR, EEOEFKE RO THRE L
B, HEDOEKEZ I Sauton FEX» A\ i, Sauton
RENBEE) CERBEEIABETTIONOAR
% scoto. & Lico IREBEINER, 2V —afB X
HHEET, BEEBETILDTRELS § DX non-
photo. & L7z

(3) b, Jpstihis LUt Sauton ERICFERT T
ERLTENATORE LIKIC, TaR%Y L OTHRER
Rz, FR 22~37°C DZERNBAKIXSHL2D2H
MBE Lok, REDHEXBELL, MRL5D
i, KBEORXTARBEILERICDTHB, b
DHBLEITHTER L ERTERY AT 08RO HE
tfﬂ“%%%’g‘i %o

(4) REHEE. JikE#hT 3 HLIA, Sauton X T
5ALINCBERREY R Td0%, H R HHE (rapid
growers), JUkE#hC5 HLL L, Sauton $EXT7 HUE
PETRILDTHELRERXT T30%, BREH
(slow growers) & L7z,

(5) FEMEIT, 0.1% NaNO; &4 0.067 M pifs#E
i (PH7.1) wE% 10mg/ml @EL, 16 B fE:
##%ic, p-dimethylaminobenzaldehyde 38 38 (2% o
#ae 10% HCl o gsfig) ¥ & 10% HCL 0.5m] %
X CTHRECEL S D% O THBETEM & Lic,
SRR 100°C 5 43 INBAFEEE % A\ oo

(6, 7) Arylsulfatase 3 HRIG & £ O 2 BRIG.
Kubica & Vestal ZEp:izh?® % v too

(8~11) NH,O0H &Z#*, 1% /NIIEEH & Ay,
NH,OH-HCl 62.57/ml, 125ug/ml, 250 ug/mi, 500
ugiml TOREHEBE Lico NH,0H 7x Lo & g
LTREOHELXR LI, HRAEVEBERRELRT
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b ORBHE L Lic, HEZHEN DAL ThDl,

(12) 0.2% PAS-Na B 5% #:%, 0.2% sodium p-
aminosalicylate 44 1% /NIEMTOREFOAEYEH
BZ1L7,

(13, 14) Salicylate Sfigts X v° PAS 33030, 0.1
9% Na-salicylate 44 Sauton FEX F7-1% 0.2% PAS-
Na &4 1% /MNIEhic BB RE L Ty RECE
LB dD%BMHL Ui, HEREE 18K 2

(15, 16) Picric acid 32, 0.1% picric acid ¥
T 0t 0.29% picric acid 44 Sauton FEXIC 3 BHKICHE
BT530%BMHEE Lis

(17~20) RERE, 1% Mg <, 28°C, 37°C,
45°C, 52°C CORBXPE L1, HEIEFKHE T
1%, BRAETCI3E% (4 BB%R) ko
<o

(21~30) Amidase pattern. Bonicke3® o JFghi &
b, 10 > amides % ff\ /-, acetamidase, benza-
midase, urease, isonicotina;nidase, nicotinamidase,
pyrazinamidase, salicylamidase, allantoinase, suc-
cinamidase, malonamidase , 323X 16 BEfiE & L7z,

(31~38) HHEEDOCH & LTOFIAD, RO
RHTHIO%BIEL Lico HECIWLTICH L
OXEESBL, HET, BREE T 4E% HRF
BT 2 BE AT oN, B : B BB Na i,
0.02 M ; wfifgZfy, 2.64g; KH,PO,, 0.5g ; MgSO,-7
H,0, 0.5g; ¥5#iseX 20.0g; 7k®sK, 1,000ml. 10
% KOH ¢ pH7.0 & L, 115°C 30 SRME Lico &K
DAEBEL % REX T-, acetate, citrate, succinate, ma-
late, pyruvate, benzoate, malonate, fumarate,

(39~51) [KIK{LHHs b DEETERK™S) s RDEEHE AV
feo RIKIL#), 5.0g; Bii%, 2.64g; KHPO, 0.5g;
MgS0,-7 H,0, 0.5g; 0.22% bromthymolblue (0.02 M
NaOH (c¥5fi#), 20ml; J5BUSER, 20.0g; K& K,
980ml. 10% KOH © pH7.1~7.2 & 1, 100°C 15 4
2 AEIRER Lico BEIER DA SiL 28°C 2~4 BHIHE
Lic CBREE T4 B% ERFETE 2~3 BK),
BREREFHE T EROMERIT veast extract 0.2 g % ¥pn
L7co #A LICRKIEIR D LD, glucose, man-

nose, galactose, arabinose, xylose, rhamnose, tre-
halose, maltose, lactose, raffinose, inositol, mannitol,
sorbitol,

(52~71) RKIHDCIF L LTORE~DFIH, K
DEBEE T Ao, Fii4, 2.64g; KHPO, 0.5g;
MgS0,-7 H,0, 0.5 g ; ¥58%EK, 20.0 g ; 7887k, 1,000
ml, bERORE#EEHT, B 1%, alcohol 0.1 M o4
hnz, 10% KOH i« k> pH7.0 £ L, 100°C 15 4
2 HEIBE Lco REELACTUIIKRD & ¥k b, glycerol,

glucose, fructose, sucrose, mannose, galactose, ara-
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binose, xylose, rhamnose, raffinose, trehalose, ino-
sitol, mannitol, sorbitol, ethanol, propanol, propy-
lene glycol, 1, 3-butylene glycol, 1, 4-butylene glycol,
2,3-butylene glycol, ¥|%E1z, CHicLOXREHEL
T, ERFE TR 2:8%, BREFRTIT 4 BRI
o

(72~78) 7HE N {LAYWOREBE N, CH & LTDF|
%, ko % B\ oo KHPO,, 0.5g; MgSO,.-7
H,0, 0.5¢; ¥R, 20.0g; K&K, 1,000ml, L
EOEBEMICKRONILEYD 1 D% 0.02M (* HIix
0. IM)p&l&inx, 10% KOH = pH7.0 » L, 115°C
30 5B L7 (Jo72 L glucosamine (% 100°C 15 43 2
HREI#EE L7)o L-glutamate, L-serine, glucosamine-
HCl, acetamide, benzamide,
trimethylene diamine*, & OHEIX, NC FEic L ©
SRS R L, ERFETIZ 2 8% BRER TR
4 BBEATIR DT,

(79~90) NFEDORE~OFIAS, ROERSHICN
fi% 0.02M RNl 7z, Glycerol, 30 m! ; KH,PO,, 0.5
g; MgSO,-7H,0, 0.5g; 7 =vE, 1.0g; MERUEX,
20.0g ; 7687, 970mi. 10% KOH = pH7.0 2 L,
115°C 30 4 @ 8 L 7= (amides % 100°C 15 42 H,
NaNO, 1 100°C5 43 1 [H)o RO NILEHDORE~DF|
AEisLico RERINFERLONBLEEL, EREH
X2 B%, BRER4BHCHTE Lic, Na-gluta-

mate, L-serine, L-methionine, acetamide, benzamide,

monoethanolamine*,

urea, pyrazinamide, nicotinamide, isonicotinamide,
succinamide, NaNQO;, NaNO,,

(91) Niacin test, SEDHEIT X 07,

(92) 8-Azaguanine 3§29, 250 ug/ml 8-azagu-
anine 4 1% /MBS TORE * H255 Lo, XX
1% /MIEE

(93) Thiophen-2-Carbonsiaurehydrazid (TCH) f&
D, 10 ug/ml TCH &4 1% /NIIEoO E %,
SR (TCH 7eL 1% /M) & KEBE L.

(94, 95) Thioctate F&R3ZH#:3®, 100 ug/ml 3s X UF 200
ug/ml sodium thioctate &4 1% /NIEHOREE %,
FHHR & HBRBRZR LT,

(96, 97) Salicylate FZ#, 0.5mg/ml ¥ X Ot
1.0 mg/m! sodium salicylate &4 1% /M| T
REY, NBLLEBEL,

(98) Peoxidase {fEtf, Tiranarayanan & Vischert®
DHETHELI,

(99) Catalase &, 1 H&BOE% 30% H,0, i©
BRL TR X hHE LI,

(100) Cord K4V, Sauton &KX #% ih I © micro-
colonies DFFHLABERIC X D7z, Sauton XL BE R
B OB, Tween 7rL Dubos BEHUCHIRL, HFE D

EE HAaAE B985

REYHSHETRASA FLLOY, FOX¥ERES
L, Ziehl-Neelsen 2 TCHEgE L7,

EBURE S UER

NBERAOSE, ATCHALERIX, genus OFEK
TRIEDERGRTTE LALET, 2RCBHE o
Btk TIXRORA R\ o B3RO 100 R E DRI, BT
FRFONMEKRCHEA LT, H2EKTIB®, 55
B TIREDORBYF 2, genus DSBICER LB
hicERTH B,

B EOROBRHOBER, HLEHHFATE, Tl
BALHEINLIDIIRDZ L THD, (EHOK
BTTF—- 2% HEMT5)

CHE LTRRE L o tBY : WIFAHED, ethylene
glycol, tetramethylene glycol, methanol, resorcinol,
benzochinon, catechol,

FIREN, CR e LTHRE Lt A %% : L-methionine,
L-glycine, tyrosine, L-cystine, L-leucine, urea,
pyrazinamide, isonicotinamide, nicotinamide, suc-
cinamide,

NFERIOEEF N, CH & LTRH LAY : me-
thylamine, dimethylamine, trimethylamine, ethyl-
amine, ethylene diamine, n-propylamine, n-butyla-
mine, hexamethylene tetramine, uric acid, creatinine,
L-cystine, histidine-HCl, arginine-HCl, L-lysine, L-
proline, L-glycine, L-leucine, tyrosine, allantoine,
salicylamide, picric acid, p-aminobenzoate,

ZH R RE Lict8% : p-, m-, o-nitrobenzoates,
p-, m-, o-nitrophenols, p-, m-, o-aminophenols, Na-
NO,, catechol, resorcinol, benzochinon,
pyronin, thionin (EZfj&RE : 0, 10, 50, 100, 250, 500,
1,000 xg/ml), MgCl,-6 H,0, ZnSO,, Na,SO,, MgSO,
-7 H,0, FeClg-6 H,0, CaCl, (#Z5ifpgE : 0, 0.1, 0.2,
0.5, 1, 2, 5%), propylene glycol (0, 5, 10%), (L4
E, 1% /NiEE#) o ’

% DAt : p-aminobenzoate 43 £, p-oxybenzoate 4>
fi#, NaNO, 7f#,

LU EDFTRIELF S DX, HHLEbhi:
MEED 100 FHE I A e dyDfe, p-nitrobenzoate &
2%, nitrophenols B 52 {4, aminophenols & 5% {4,
NaNO, 3%, catechol BZth (1% /IIsEHiEm),
L-leucine %5 X 7% nicotinamide ®» N, C #& ¥ LTOF|
o L-proline, L-lysine, tyrosine, histidine-HCl,
arginine-HCl, L-cystine, creatinine DN & LTD
FIfo propylene glycol R, (1% /NIIkEHs)

PER, HFEDOERTOWTTER I THEINT
WAH, bbhOBRBRHERIC L 5 L EREHIC L BR
BOER), FROMIBLIH S BREOELIR, JMEHT

hexyl-Na,
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‘I h 3, Sauton XK (MAKERKEH) <
BRIV LEEMA>TRE O X L L T,
Sauton SEXEEMIC BT HREE LD/ 5 AI VLB
bhd, & QIRERORIBILIZH 5 BBEOBLA I
FEERTRVCZ &A%, KEWFIAL WL 5, 2L
LT TR EREA I WS BT/l 7k 2
R OHEE, wHRES & M O R O e X
DTWHDT, N8, FREBEOREDOREE LK
FREEHIILT LS BY & 32 el

Scoto. DEHL, Sauton FFEHIC TR LK, HE
HAARRELLWLEBELTTHIODREFER LIV, BF
THIEL, ZOXIREHRI NI scoto. D HERIZH
B35 — T one species XU T 5 & B Hbh 50T,
scoto. DEJRXITOXH X035 NIFHES L Bbh
5o TDX5EHET S L, nonphoto. DT, FKED
LUEWIREKRNABZ L B A, b L d L non-
photo. (XEED BHHRD K L DT Haich RG—ictbiR
ERTOT, TOLIRERKCIDOTES &2 A3l
Vo —7, B L scoto. HREEDZ L HWFie B
DE ¥ TED 5 L, nonphoto. 3 scoto. I AHEH—7cE
BROKEGLh, BEADBIITII—H BT SHh 780

€ ]

NEEOSHE, FTCHERLMR 100 HE #RA TR
ALlco ZNHD3H 28°C L 8 37°C T HKH,
L-glutamate O N & LCOF|H, glycerol o C FE &
LTOFAD 4 HBEZBR\T, flhd 96 FHEX, BRI
BET(H) i (-)oR#rs5 L, S8R LUCRER
R Bbhis

scotochromogens (¥, Sauton $EXEZH THIFEETLH
LERCREELW LBAERRTHLEERT S Z & 28
Lico BROREIL, —IC, I L H Sauton X
oo L FMARBREHL TREL T %o

X Ak
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