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ERESHEEMEEEY B EEEE 28 f
- SR EBBR
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EXH

(R 309 EBE S PO IEE, dh3i>

AEE 4%

(hERERME MR, k3D

REMBESHBEA S HTEE 28 HBEHOMBERERBEATRY, 2RS4
HEE RIOIEHE Cuu, Cun RABERMES TBSA, FIH @RS X SHISISGES
RILLPIR R, FIRE BRI B MR oY & BEe TS BIRA MHA R SR FIMEITEE Coves Cavte FI Cane
RHRBKLT7 BR(0%) SEF, 1 KEEFSE 2 %3 MOR. ASFRERS SR
AR LNBORE(OAR PR ER B EE A ), S Bl IR B =

BOREIMT, R T X—BFENE RS,

XA BEEEGE BT MRS ITE B2 A7

Hel, RN T SEAENE SR
FIBE 7 B U5 R % B $ido B Reiner™
FRLEERERAR (GC) 5| AL B
WE RIS ME LK, REVEHEHE
T E—J7 A TE MR S A FT i e A 5
BEFEYETHESY, BRI EXEHAE 6
BEMNE, DHESHSS R AgT
ff GC BB ENOTIREITH &S
Ko Tisdall H)] Mayall®™ 24331 H GC
BT 18 F1 17 AR5 Kb B 40 s B
it (FA), B[HMEI64% F58% i &
H—REEFR, 245Dy
WAE MBS SRR AESE &AL
SR FA R ITTHETEES, EW7T
LREROENBREEECTIENT EF R,

BITEFHSHBEERSE 22 o
R X HEAEEF @R, LT FA
A ryEhHB, AN BETERES
HEEEE—D 3 28 FURESD B HN
TR

MR EF B

(=) BHRER

% 1 BT A BRI b 25,5 4 4
KEFTIR AL, SR T & A,

(=) EEHE

FRELT R 53 BOFF B OB 4 AT 3C 7,

(2) £BRENRTEEDE §5Y

BRIUAT Bl 1 —3mg, BR B EEIE
B, I iml FEE-HE-REs (30:15:1 V/
VIV KRR, N 51 28R, 75°C KB
TP (16—18 /hRf)o  BAEIIA G Bk
2ml RS, B EEAMEBERE, BT
AREEOBRRER M (BRHR
HH—R), BB R TG 10041 IE
S THDERE A, B RERR 1al,

PR R AR SR IR : B2 oo Cuzan

AT 1989 fR1L H 18 Ay H,
B ITHRSHNNENERAERHARE IS, O
B 7 Bh, Wt B
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Table I List of strains tested

WA E#E Tested strains #ikk e Strains number kiR Source
ADEHETY M. tuberculosis H37Rv 93301 TMC 102
AR SRR M, tuberculosis H3TRa Not knowa
BB M. bovis 93302 TMC 410
FHEEBITE M. bovis BCG TMC 1011
NS M. Ransasii 93304 TMC 1204
G EFTE M. marinum 93305 TMC 1218
WA M. simiae 93306 TMC 1595
BRMAEHE M. szulgei 93309 NCTC 10831
REDBHFE M. gordonae 93308 TMC 1324
WIS BT M. serofulacenm 93307 TMC 1323
E3EATE M. ovium 93315 TMC 724
WS ETE M. intracellulare 93314 TMC 1405
B BITE M. gasri 93310 TMC 1456
WG B M. wlcerans 93317 NCTC 10417
BT M. zenopi 93316 TMC 1470
T EFE M. terrae 93312 TMC 1450
AREESEATE M. nonchkromogenicum 93311 TMC 1481
WRESEETHE M. iriviale 93313 TMC 1453
BLENEITE M. smegmaris 83321 TMC 1546
B KR M. phiei 93318 ATCC 11758
EENEFE M. aurum Not known
BEAETE M. gilvum 93322 ATCC 14474
e AT M. vaccae 93319 TMC 1524
BESEEE M. fortwitum 93323 ATCC 14467
BIfEE i M. parafortuitum 93324 TMC 1529
BT REFFEERTERR M. chelonei subsp, chelonei 93326 TMC 1544
| EE M i M. chelonei subsp. abscestus 93325 ATCC 19977
WMEAEFE M. dierrhoferi 93320 TMC 1540

e TMC: ZEAEHEESTL Mycobacterial Culture Collection.
ATCC: EFEFHEAEZ DL American Type Culture Collection, Rockvill, Maryland, USA.
NCTC: #EHETHFEEMERE DL National Collection of Type Cultures, Lendon, UK.

HE MR R, R RRIgEE PR IECK
# (SIGMA), Z%iMg 7B HE W 10-F
e EIE %(10-methyl-tuberculostearic
acid, TBSA) Zffr B, M Tisdall™ g
HEESERHI

() BTk

SERIEMCHSE GC-14A HEH
C-R4A WEIHELE S, SXBE E &
(FID), B4 5m LEBERAES
HEE (BEAF, BRER). ZHE

FETHE 40°c—(8°C /min)—160°C—(4C/
min)—280°C, EEHFMIEHRZREHN
280°C; AR BRSGEAE) 60ml /min;
B 0.5kg/cm?, 2R 0.5kg/cm?, ER
SHEEL 5001,

g Xk

PR BT BB E S Vs & B
HEAEEAEE, AABRAEEHE
BERARFI AT FALAS RNEE
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m o B % 8

3 B

B ABraAFER
Table 2 Cellular fatty acids

Bifr Species Ciro | Crano | 1C16m | Cronr | Crems A B c D E
M. tuberculosis H37Rv 93301 1.5 1.3 —_ 3.7 | 44,5 T 1.1 T 1.2 T
M. tuberculoisi H37Ra 5.1 6.5 | 3.7 1.6 | 40,6 | 0.5 T T 0.5 T
M. bovis 93302 2.6 3.0 — 3.7 | 31.8 1.1 0.5 1.9 —_ T
M. bovis BCG 6.8 5.6 — — | 34,0 T 5.0 T 1.1 | 0.7
M. konsasii 93304 9.7 3.2 2.3 0.5 | 34.0 T 1.3 1.0 2.8 0.3
M. marinum 93305 1.8 3.6 5.8 4.8 | 24.9 T 1.8 1.1 1.2 T
M. simiae 93300 8.1 6.7 | 2.7 1.4 | 38,7 T T T 0.6 T
M. szulgas 93309 T 3.0 — 5.5 | 36.5% T 1.1 T 0.7 T
M. gordonae 93308 6.7 2.8 0.9 0.6 | 40.9 T b.6 0.6 2.5 T
M. scrofulacenm 93307 1.2 5.5 — 4.6 | 36.6| 0.5| T 2.6 | 1.2 —
M. avium 93315 T 4.9 — 0,9 | 32,2 0.5 5.0 T 1.2 | 0.9
M. intraceliulare 93314 0.9 5.2 — | 3.0 (31,0 T 1.5 | 3.0 1.4 | T
M. gasnri 93310 T 6.1 — 4.6 | 32.0 T 0.5 0.5 1.5 T
M. xlcerans 93317 7.5 5.9 — 0.8 | 33.0| 2.6 | 1.6 | 2.0 T T
M. xenopi 93316 13.5 3.2 1.5 3.2 | 39.8 0.6 | 2.8 0.6 1.7 1.7
M. zerrae 93312 0.6 5.9{ 1.5 | 1.7 [35.5| T 0.6 | 3.4 1.0 —
M. nenchromegenicum 93311 10.3] 5.0 2.5 | 2.5 [26.8( 2.5 1.7 | 7.1 T T
M. riviale 93313 T 2.8 1.0 | 2.2 1 45.2 ] T 3.3 T 1.9 T
M. smegmatis 93321 1.7 3.9 — 4.9 | 35.9 T 0.5 T T 0.6
M. phiei 93318 10,9 2.6 1.7 | 1,5 | 29,8 | 12,8 | 0.7 | 2.2 — —
M. aurum 0.8 3,2 - 4.8 | 41.6 T 1.2 T 0.8 T
M. gilvum 93322 4.3 6,7 ) 1.7 | 2.4 }36.5| T T 5.5 | 1.3 T
M. vaccee 93319 T 2.7 — 8.7 | 36.3 T 6.8 2.7 T T
M. parafortuitum 93324 8.3 5.6 — 3.8 | 40.7 T .5 T T T
M. fortuitum 93323 3.7 7.4 — 6,3 | 35.3 ¢.6 i.0 T 0.5 0.8
M. chelenei subsp, cheloned 5.1 1 143 — — | 19.5{11.5| T T 5.9 T
M. chelonei subsp. abscessus T 2.9, — 3.9 |4%.0| 16| T T 1.5 T
M. dierrhoferi 93320 4.9 5.0 — 5.9 | 32.2 T T 1.6 1.3 1.4

T MHPE AR S EARETHANRBE " ARG “T”: MESSESHE < 0.5%; A,B,C,D,

Notes: The figure before the colon indecates number of carbon atoms in the FA chain, the one after
height<0.5%; A,B,C,D,E,F, G, H, [, J and K: Unknown patterne,

-+ HE 7B (Chon) BT HY 60 MR FA
EERARMAEERERNED, BB
NEFRERRIE)QEEN X &
Cio Bl Coso BIMIF £ FA HIFFIERAIR R
FiRoRIA, X RER R A B X B2
HEXH. RAIILURHE FA fMREYE,
U R B R (RT) RAZHEEA
TR, MRERERN 1% HRILIRE
HH, FHLNE £ 8 O A X ey
Fran o BR AT HI L SR B I 45 FRo

F 2% GC BFNEL 28 FbRES
FPEE DI BUH— b3 504 RO 40 B R B B
SESER. B 1 NS BTE RIS
B GC Ei¥,

BB ERTLIEHR, Caon Cuen Cison
Cls;l\ Cl&:O\ TBSA *ﬂ CZZ:O ﬁiﬁ%ﬁiﬁﬁ !gls
SEHRERERE FA, RITA X,
TBSA fE AR E5 4T B H37Rv HETF Cue
it Cuao ZEAT 5 BATBI H37Ra A UIAF
ZEZI; IEIEE Coe EEEEI G5BT B
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compesitions of mycobacteria

Cita [3Cua | Cises F [ TBSA| G Cisn Ciow | Crra 4 Cizu J Crw | K | Cuuo
12,2 | — 8.8 — 21.2 - T T 0.6 — T 0.9 T T T .6
3.4 — 3.2 — 13.6 _ T -— 0.6 — —_ 0.7 — T T T
155 ~ [14.6] — (10.9| — 7.8 - 5.7 — T 1.0 — — — -
1.9 — 5.2 —_ 31.8 _ 0.7 — 0.5 5.9 — 0.7 - -_ —_ —
17.4| — 9.0 _— 7.7 — T 1.0 0.8 — 1.2 1.9 T 5.2 —~ —_
0.7 — 5.8 — 8.4 — T — 0.6 — — 2.2 ! 2.4 3.9 — | Lo
3.2 — 2.7 —_ 11.9 — T — T - — T — 3.9 — T
W[ — 7.8 T 6.1 0.7 T — 2.1 — — 2.6 0.7 12.3 | — —
16.2| — 17.5 — 6.7 — T T 0.7 — 1.4 1.7 — — — —
1.9 — 13.1 — 5.9 — 2.0 0.7 1.5 — 0.8 2.7 1.5 6.3 | — —
.5 — 6.2 — 34.7 —_ 0.9 — — 6.5 - ¢.8 —_ 0.7 | — 1.0
iy — 5.0 — 15.8 —_ 5.5 T 1.7 — -— 2.6 0.5 7.3 —
23] — (1370 — 1.2 — T T 1.5 — T 2.0 — 5.1 — —
Bay — 7.5 — 4,9 —_ 4.1 — 2.2 — — T — 4.6 | — —
0.4 — 10.9 — 10.6 — T — 1.4 — T T — = — —
177 — {12.8| — 3.6 — 5.4 [ 0.5 | 0.8 - T 6.6 | 0.9 1.5 — —
ng| — 9.9 1 2.4 3.3 —_ 6.7 0.6 6.9 — 0.8 4.9 — —_ — 0.5
1n.o| — 15.0 — 12.5 — T T 1.6 — T 0.9 T 2.4 — -
0.5 7.5 6.8 — 8.3 — 0.5 | 1.9 | 1.8 — 0.8 | 2.3 | 3.8 8.3 — -
0.2 — 13.6 —_ 7.2 — 0.5 _ 3.8 — -— 1,5 — —_ — —
19,0 — 8.4 — 6.2 T T — 2.1 — — 2.7 0.6 8.5 — _
167 — 1114 — 8.7 | — 4.7 T T — T — — — -
B0 — 11.0 — 1.4 — o - 1.4 — 4.1 1.9 — —_ -_ -_—
9.1 5.4 f.8 — 8.3 — 1.8 0. 1.2 — T 1.2 1.5 4 — —_
4.9 1.3 4.2 — 17.1 1.2 4.2 0.8 2.3 — — 3.9 T 4.3 T T
5.0 — 8.9 — 9.8 — — T _ — 9.2 — — — —_ —
0.0 | — 13.3 - - 6.3 —_ — T 1.6 — — T —_— —_ —
9.8 — 11.5 — 6.4 _— 7.6 0.5 1.3 T T 1.6 T T T —

E,F\G,H, 1, J, K 9 4 R HH&45,

the colon denotes the number of double bonds; =—7;

SERNFE (7.8%), Cwo iR £ &,
Cus 5 Cue B GC WRIR 1% 7, RIS
& BCG ¥4 GC LR Cuu S ERD

(19%), Coo % (5.9% )o

Bl Ci.o 125778 T BBk ch i 58
BAsm, (Bl B BRSSy BT E
BN BIH Con HLIL %% 535 TBSA M
Wik (34.7% ), HEMHRER CuoE
B (65%) & Cisu B (2.5%), 51,7
RS BHESRAS BT EHEES,

Undetected peaks; €T?: The percentsge of peak

W I7E TR KX — H & X5 Fo

EEIEHEY F 2 Cuo> TBSA >
Cion BIUIERBEYFATH MU, fHiz=
MESEBEHSEATE GCRIE b I 5
Lo REASHATHEIG Coo SR F X
(4.9%); MRS BT EZMEREN Con
(7.6% 5 TETRR N4> BIAT B RIS 3 45 R AT
ERY TBSA 5 Cyu, [RITF—%& ik
B G; & Cuw BEHERESHIE
(17.5% ),
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Fig. 3 Dendrogram showing relationship between Mycobacterium sp. based upon cellelar
FA profiles, obtained by average-linkage cluster analysis

IR % aCsy (VR BT HLIS O ALFT B
BRRSEFERER S HHE, 582
B4 7.5%.,5.4% F11.3%,

BNRAFA—AERITERAEER
MHEPIE ¥ Cias Cuo R TBSA HOKE
BHBX R 28 F iy BATE S 4 8 B,
BB G ¥ R FA 20 Cpo T Copeo FH
- RH bR 17 f (60% ) —RE S
EROAKE (B 2) XR—HRS Tisdall
RO AR B, Knisley™™ A4 %M
P s R T ERAIXOER.

Boh, BITBF B P ERERMEY
WA MINTS {89 26 A% il ig
BLUPH TR (Sa=12af2a+ b+ c+
dy #ETEESHT(E 3), LR~ ARESR
BRRBTAE FA o RAdipysRin
X Fo

MRRELEN, ARG BEHE

H37Ra 554 SRR 98% ,1X
REETE GC EHiE LR b+ 4. R
LR B IR EEK, BN 2 #asl—
BRI — X By RS B AT BCG ¥k
555 8AE. iHESRFE SRR
BATE . HEFDEFEEREDEFE
MBS ITHRE 93% HHLE. X—
SR T AR RS B E A AR
Pk GC &EBEFo
oo
AEmEMEiE & GC flEx—K
EEEREERE, HANBRLBHE
MIEILEMERFE —E R AEXNBaubs
HED RATEER GC E%Y, RIS
AR GBS H37RY A EERR(Cyn,
Cys:0 71 TBSA) 5 Larsson™ #1 Guerrant"¥
BRAKX=ABERER LA — B, 5
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Kpisley U399 Lamber:™ B4l H37Ra
R MTHEED KIS GC
I, RNEBTENLHIRERRABNER,
RlLR=A FA Bk & & (K29, ;&
ARSI E GC B IF %
TBSA > Cio = Cipy» 5 Larsson FO4ER
—¥, EINA R Cipa> TBSA> Ciso
m[u.!a]o

RESBIRAERALE LN EXE R
E, FELHAFRNSEE. XELRREH
BYELSE S #4FH GC B 5 Lambert W26
EEYE, SEARSEERSNERENR
aCua, MAFARFERENASM B X — R
2% RESEAHEBTRRS CERRE
oG i o

B4k FA AAX3Hl 2R i
H,EE FA RBBOERE, ALRERT
WEHGCHEEN, 5dFRNHEER
ERIANEREYE, WERE, BHE
MEIR=ENEREhbEREE, AR
HeBr B PR R E R

& T A A K R R KB B E I
A BRI TR T Bk k%
IR R FA, BT RBHEESTR A,
B [ 7k 82 7= 4 58 o] Al 2 1T 5 B AT 3 4
HE P EEARET, f£EHEHTE®
TR KRR AR, R LT, —
1 —3mg EHEIT RBHE M GC Hik,

RMXAEDIMARS R, TERYRE
EEE] 10 g (AT HER).

LZLERTR, ALWERRNEHRSHE
SIE R ST B R p R, R
BEEHR,MEAEHTEN T ESITE
BEEGaME, BRARTX—I7EARER
ARATR, ARRRASEFAEEER
E{J_'ﬁﬁm]%&o

£ ¥ X R
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IDENTIFICATION OF TWENTY-EIGHT SPECIES MYCOBAC-
TERIA WITH THEIR CELLULAR FATTY ACIDS BY
CAPILLARY GAS CHROMATOGRAPHY

Zhang Yin

Zhuang Yuhui

(Tuberculosis Centre, 309th Hospizal, Beijing)

Liu Zhiheng

Ruan Jisheng

(Instizuie of Microbiolegy, Academia Simica, Beijing)

Cellular fatty acid (FA) of 28 species
of mycobacteria were analysed by capillary
gas chromatography (GC). There were more
than sixty volatile FA before Cp,,, have no
any difference between species both in quality
and quantity. ‘The identification scheme of
Mycobacterizm based on cellular FA was pre-
sented here. According to this scheme, all the
tested species could be divided into 8 groups
by the FA peak height order of Cy,,Cpq and
TBSA which were quite stable; after that, 17
species (60%) might be identified to species

level with help of some distinctive FA such
as Cis.0,C.e. Most pathogenic bacteria could
be seperated by the scheme (M. wuberculosis,
M. bovis and some complexes). This scheme
was also demenstrated to be objectve ratio-
nality by computer cluster analysis with cel-

lular FA compenents,

Key words

Capillary gas chromatography: Mycoba-
cterium; Cellular farty acid; Cluster analysis
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