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Isolation of Acinetobacter Species from Environmental Waters and
Microbiological Properties of Isolates
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Acinetobacter BHIX, 7 FI¥EERE 7 7 LRERE
(NFB)TH D', BELERKRREICECHHL T
5, TRERERMED L LRI E N, NFB 7 ) & TRIRH I
ROTREEN B3, NICHRYEE, RIEBYEE, BumsE
ZTEEFIERITHMRBREETH N1, g-iEMm, 27
ALEEEZTTERLFEL, TOREELITHEINTY
5, B LI, BB =) Y RBL UL T 2 ARHAE
WEICTETH N, INLEBICL2BRRAR L5 &
BILTYBBrZHonTw3, &bis, AERIZ, %
LFMIC L BETFFMICLEABA L ERETTLONE
EY2i1ciphrbod, BENDAZY A MNIBWT2H
& (Acinetobacter calcoaceticus & A. lwoffii) =, % 72
Bergey’s Manual of Systematic Bacteriology® T3 »
1 &%& (Acinetobacter calcoaceticus) \= L 233 ENTH
5%, ZOmNKVE, FHALEL TS,

AEEIE, BRBEORETCLABITRTH )Y, B
RERBICIZCFEL T2, BEKRTOXREI I H
ZNIREIChT>TwBEEZ LN, MLLDRETRE
PRV ET L - BENDEBHEOEEIBEIND,
RIKRD L OKBENORE - FBEICOWT, Foo8E
BROMRICOWTHM L ARSI LEN T3,

A, ISR L 72 Acinetobacter R IR 5y BEHE #1719 & B
KK FE7 4 v % — (HGMF, QA Labo., Canada) '
EMARLFEICL), BABREKD LEABREOSEHY R,
%, BRGENHFEIENZL2RBOR, 512, SHE
RO EFRZWMERD 5, THEKE 4 o EipTee
FHLILNT, TNLNEREBET 3,
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1. fEREH%
KIRT BB & 10 LI RATR R & LBkt

T2HICAWT,

Acinetobacter calcoaceticus ATCC 23055V (E=HEH ¥k,
£=RIT), A. calcoaceticus ATCC 17906 ((E#pRLID), "%
IREAED A. lwoffii No.4 ((E#HEU) B & O A lwoffii
ATCC5866 (E#HRIV) TH,

2. HEo0ER

HEE B & OCHLIRF RO 0| RER (154F7), o
RER (104°F7), BFkiE (5 2F0), RESKATKES (3
D) G b ICEEEKE (6 27T DF3IDEL L,
&2 K1,000ml & HE L2 T 26 SRR L 2, RERL
reE 3R, ERL, 5 CHEEATICRE L T24RERLIANIC
ARRICHWT,

3. Acinetobacter BiR 57> Bt

Acinetobacter BE D5 #EIL, A IBEBR S BELL 719 %
w7z,

AEHIZRD & G ICERL 2. 4 4 >Rk, 000ml 12
tryptose, 2.5g . proteosepeptone, 2.5g . mannitol, 10.0
g . sucrose, 10.0g ; lactose, 10.0g . yeast extract, 1.0
g . NaCl, 3.0g ; KCl, 2.0g . MgSO,-7H,0, 0.2g : FeCl,-
6H,0, 0.1g ; bromothymol blue, 0.04g # /02 CRALFEL,
5N NaOH T pHS8.5ic ¥k, 15.0g DEF %112 121°C,
I HEMBEE L /2. 2 250C I L, 50mg 7
sodium deoxycholate # 12 TRAN %, EEI.Ocm DK
B r—VvicaELR, R 5°CHBEFICREFL, 1
»AURNICERL 72,

4. Acinetobacter )43 i

Acinetobacter RE D5y BEIL, Fig. L ISR HikicH#-» T
To7.

A EH,000ml #0450 DBRAK KB FE 7 4 L 5 —

(HGMF, QA Labo., Canada) ' T@AIL%. 207 4
IVE— % ABRE RS HICERE L, 30°C, 24-48BF RIL R4,
L EENH B, BEESH2mm UL, F-#&, TEH,
FE, AR, RERTLDICHOVWT, FEZ7u—24 %



ENVIRONMENTAL WATERS

HGMF* FILTRATION

PLACE MEMBRANES ON SELECTIVE ISOLATION
MEDIUM AND INCUBATE FOR 24-48 HR AT
30°C

YELLOW OR CLEAR
COLONIES,
--- IGNOR ---

TYPICAL(GREEN-BLUE, OPAQUE,
SMOOTH, CIRCULAR, CONVEX,
>2MM) COLONIES

OXIDASE TEST

OXIDASE-POSITIVE OXIDASE-NEGATIVE

COLONIES, COLONIES,
-—— IGNOR --- PRESUMPTIVE
Acinetobacter

Fig. 1 Flow diagram of the isolation for Acineto-
bacter species

*HGMF : Hydrophobic grid-membrane filter
(0.45¢, QA Laboratories Ltd., Canada)

XL —ETRALEATY, BELRLELDOZHE
Acinetobacter BH & L 72, HBEREHICHEL TRET
prEbickNBEIERRICA 7,
5. Acinetobacter RENRE

#5E Acinetobacter BED 5 b, KICHRTHEL L UE
BEMRETRT L D% Acinetobacter BE L L 72, IR
%, 77 LEUEREEICIRERBTEENZ XL, N4
ErBLTHRESYE, BFN, Fr7uo—s - AX -

TR MEMETRL, 1%7 F ¥ O/F £t (Difco) (2
BWT, 30C 2-5HMEZEETHBEBELTRET, &6
TSIRRIZBEWT, BOEBLUVZANREEZEZ v
borrRBEE L7129,

SHEROMEXOMERICETIRRER, FLL T
Laboratory Methods in Microbiology?? iz se# M F ki
B TT - 72, TEERBR O EWRFIZ, Gilardi D F %Y
ICHEL, BICEELVBRRMMSERKRIC OV TIT->12H
B L ERRICAT o 22, £ DMAIE % Tablel ISR L 72, ¥
Tbb, SSEREHMTHEFIFRER (Diffco) LT, 30°
C, 2HEEEL, EBEEROFELZL-> THELL, 7
FrOBLRBRIE, BETIT-o2. p-EmMER, vom
MR (KL I L, 30°C, 2 HRIsE#E%, &
LBENORZICB-BELY — 2 -2 nEBHEL
72. O/F 7 F 77T A Mz, 1%7 F 78 O/F $Z1ic &
VT, 30C, 2 BREEEL, ¥ BILAICHET 50, kS
BtEh 2 ¥IE L 72, FMEDFI AL, 10%FL8EM O/F it
I2BWT, LEREEFRICHEL R,

Tablel Characters used to discriminate between
biotypes of Acinetobacter species

. Biotype

Characteristics

1 II il v
SS growth —or+* + + —or+
Gelatinase —or+ + + —or+
B-hemolysis - + + -
O/F glucose (6] (0] N N
10% lactose + + - -

* +: positive reaction, — : Negative reaction, O:
Oxidative, N : nonsaccharolytic

Table 2 Specificity of selective isolation medium for Acinetobacter species

Number of Typical colonies Other colonies
Type of source
source isolated Total False Total False
Acinetobacter positive* negative**

River 6 25 0 115 4rrx
Pond 5 125 2 91 10%***
Storage tank 3 18 0 5 0
Sewer pipe 1 31 0 125 0
Animal-breading pond 3 10 5 13 0
Total 18 209 7 349 14

% 100.0 3.3 100.0 4.0

*

o
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Not confirmed as Acinetobacter strains

Identification as Acinetobacter strains

Cytochrom onidase negative Pseudomonas Strains

Iwoffi group Acinetobacter strains (nonsaccharolytic strains)
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1. Acinetobacter ;&R 5 B 3E b 0 BRIFE D IRES
Acinetobacter BIR5 BEFEHIC 51T 2 ARBE R R0 FiE
¥, REAKRIRK D ) LABEHRE EN218HY (W
ok, 6 MK, 5K HAKENK, IRHM RE
PBKATAEENK, 15% . BWEEKENK, 3HH)
Z2WTREL, £0#FER% Table2 I2/RL 72,
Acinetobacter BB 13 A B R s HLZ W ICHE L 22
HGMF E, 30°C, 24-48F¥RI35# T, EE 2 2 mm, F-#&,
TEH, FiE A, MKERLL 2L T,
Escherichia  coli,
prneumoniae, Proteus vuigaris %c ¥ A¥E* RILT 2 MHE 2
BB %R 72, £ 172, Bordetella bronchiseptica, Alcaligenes
faecalis, Pseudomonas aeruginosa s ¥ NEBHIBEEIN
729, Acinetobacter BE LIS ) NFB ICB ¥ 5 H#Hk T3,
EEOEZEY I mmUTTho2l), 23 ERIFKE
<, THAL E, FHTEHLLCIERERAZEL,
Acinetobacter BHE & I3BFHICHBIDTEH TH > 72, &5
2, ABEANF 70 —0 T X F—ET R REWT
bbb, HECHNFB xR E L THBRINL,
AL EDIETET, 2095 D HESE Acinetobacter B &
SN, ZnH b, ZORERBRICBVWTLEBE L 2
N LDIT2025%% (96.7%) THY, FBELSNOHE &
L THERR & 1172 Tfalse positivey 13 7 £7% (3.3%) T4 -
o SHISKHL T, ZBRELS L L THBES N B 133498
ETHD, 20 b, HICKRHE & FEE S 172 false nega-

Yersinia, enterocolitica, Klebsiella

tive,, T4bbREINLFEEEIZ, 14EE 1.0%) T
Ho12. %, false positive; D THEEN S & 5 EE A,
BYETKENK 1R oI N F P 7o—a - A
X=X TR BN Pseudomonas BETH - 72, %
7z, Tfalse negative, D147 T ~THY, FNIKB & Fitk
DEDED 1 REH &SI NI HEFESTRED Acineto-
bacter BEBRTH - 72,
2. Acinetobacter BB N 5 Bt

Acinetobacter ;ZBIRSTMERE B £ 1 HGMF % v, 1R
KFIIRAK D ) H18HKL (46.2%) » L2 ¥%NEBHE %+ 5
BEL 72, Z0#R % Table3 ioRL 72, RBANICET &,
ANKISEK D 5 5 6 B2 5 6 BR(EWHR T, 181V,
5#), KI0AKN ) B5HARS»S T (I, 4% 11,
18RIV, 28), BFKEOKS ABN I b 3IRAKH S 3#

(IV, 3%), RESKATKEENK 3 SE& 5 1B (T,
1#), BB KENK 6 AR5 b 3RK» 5 48R (1,
3ER L 1%R) Thorz, &b, ks L UamEEK
WOKNDED LD 158D LRk (REITRTEWE) o
RLIBBOEBEIRIEBENL, SEORK D S, £
LEDINEE. ¥ (/e RO AN
3. 5B Acinetobacter BEH MR

SERBEKRD LML 2 RBE2IKICOWT, PR
I2aBlL, Z0fER% Table3 ISR L 72, $72, EHRA
Z MBI % Table 4 ISR L %2,

EWAT (O/F 7 F ks Bk, g-sm: —) 9%

(42.9%), NI (it +) 2% (9.5%), IV (et
, —) 108 (47.6%) caBl&nr, 11 (Bful, +) B

Table 3 Distribution of Acinetobacter species in environmental waters

Source of water Number of Acinetobacter
isolated Biotype*
isolate iotype

Type Number Acineto- N.umber of s
bacter isolates I | v
River 15 6 6 1 0 5
Pond 10 5 T 4 1 2
Storage tank 5 3 3 0 0 3
Sewer pipe 3 1 1 1 0 0
Animal-breeding pond 6 3 4> 3 1 0
Total 39 18 21 9 2 10

Biotype, (O/F glucose, 8-hemolysis): I, (oxidative, —); II, (oxidative, +);

III, (nonsaccharolytic, +); IV, (nonsaccharolytic, —)

One source with three biotypes of Acinetobacter species.
One source with two biotypes of Acinetobacter species.



Table 4 Phenotypic characteristics that differentiate Acinetobacter biotypes

Characteristic Owan om0 seeiny
Morphology of cells cocoid to cocoid to cocoid to
short rods short rods short rods
Arrangiment pairs pairs pairs
Flagella — - —
Gram stain - — -
Colonies on bouillon white-buff white-buff white-buff
agar medium- medium- medium-
large large large
Anaerobic culture - - -
Catalase test + + +
Oxidase test - - -
Growth on
SS agar - + -
MacConkey agar 89 + 90
Desoxycolate agar 89 + 70
O/F glucose oxidized + - -
10% lactose oxidized + - -
Hydrlysis of gelatin - + -
B-hemolysis - + -
Hydrolysis of casein - - -
Hydrolysis of arginine - - -
Hydrolysis of urea 11 - -
Utilization of citrate + + -
Production of indole - — -
Production of H,S - - -
Reduction of nitrate
in bouillon broth - - —
in succinate broth + + 60
Denitrification - + -
Voges-prospauer - - -
Penicillin sensitivity + + 70

resistant (5IU)

* Biotype, (O/F glucose, B-hemolysis): I, (oxidative, —); Ill, (nonsaccha-

rolytic, +); IV, (nonsaccharolytic, —)

** 4 All strains positive; —, all strains negative ; the numbers are percen-

tages of positive strains.

BRI N o2, BB, 7T FIERBRILBICSHET S
D3 23S BLIC S > TR LB A, HERALERRIE
9%k (42.9%), MEIESIRHEBEBRIZ12BR (57.1%) TH - 72,
% 72, p-iEMARIE 2 BT, SHEL 2R E21BRD9.5% TH -
2o %tb, KD LKL S, EHEI, B LUVIVH3
EE o, I-BPEEKED 1REYL, EHEIB LV
Mo 2 @GR A BEs»REBEI NI,

SEEEROMBEFNERE, EPWRHTE LHBHE,
FNFNOEPHRF L2, 1TEAERBOERRLRIG%
RL7, L L, R I ICEWT, EHENEFERE
DB T, 2, EHHRIVICEWT, #ZE0EE, HEE
WHRTE S UR=2 ) VS TRL 2R E T THEK
WHELEL 2, 2, Acinetobacter BENDEREKRTH 5,
A. calocoaceticus ATCC 23055i Table 4 i3 AEHE 1



N, A. lwoffii ATCC 586612 IV £ N EFNKENE
h s B K%, BRRSBEND A. lwoffii No. 413, E£HE
MBtk e e K ERL 2.

z =

T8, KRL L nBERERED LD Acinetobacter BE N
SEEEICOVTIE, Baumann?, % Y DRI H 25, #f
RELTRERBELG DL, 2, THEROERY S
CIZEPHIC OV THL(ARELBELREL 2V, 4
B, BEKRICBITL2ABENST % b N ICHHEERD £
MBI EZALLICT S Ex BRYls, BRSBSEMHOL
L U HGMF %2 #iad o HiEt AW THARE N8+ R
A7z,

FIEM ENERENIR T, #5E Acinetobacter BHE 7%
D, 6. TR UABETH Y, FREEIIHVHERTERMIC
SEEINT:, —F, HEEE TV EENLLONI bE
BHIZ4.0%Th - 72 ABRE I35 HEEOREIC L VBN
ME RO MBS Acinetobacter BH LSt D fhod NFB & &
SICHBI 2, MMM N, 72, HGMF o/
&), BEEHILYEMTIZ LU MILTEETS
T, BAEBENHBN L LUICHEEERIITI ZEHT
&l BILEBELVBRMEZHACTTo 2RBR7OLE
BREDEIE L 1, AFEIZREARD & Acinetobacter
BEZSHETIRICEDTHLLEZ D, kb, Fh70
— 4 F X I —L WD Pseudomonas BEHRNEA L
& UNEIE B Acinetobacter BERRD Rk L 123t L,
BIE 122V Tid Pseudomonas BHEMDIRA TR L biE
BMEEAETHZ L THRTE, $£72, #%¥#E(3 false nega-
tive; £EFICEWT, BICLZAITRLLVLDIZOW
T, Fhtr7uo—n- %05 —EEEEICL > TERRT
grrE\EZ LN,

FEGRIRS ML 2 AV (B2 BREKRMRI9ERD S b
183K D &5, Acinetobacter JBHE % 21BRSHE L 72, SRR K
BEhded T, SHRRICOVWTIRNS Z L i28L wab,
FRETHE L 2BBEKREEKTIE, @IIK(6/15), Tk

(1/3) 7% &EWAICHANT, ok (5/10), frkiEok (3/
5), BMEBEEOK (3/6) TEHWRHEIRI N,

SHEERIZEWREIC LIC, 13E A CRBEOMEFE
KRREERL, 2, EPRoOBNHIHRL 72
HEEBKRE I LD & T B Acinetobacter BE# L, N Z
NOEYPROMERIC—BL, FIEMICLINLEL
[2% (AN

AEE D LRI DMK & L Tt GilardizV & 13 SS-%
RTHOEF X7 F b, p-ism%, O/F 7 F 7T 2
b, 0%FMEDNFIE%BIF T3, LarL, 4H, £BHE

NFBICBNTH, EELNDEDBERMEOHES L[
BICO/F 7 F 7T AMB LU B-BHN2HRICE 25
B Ez on, 4EPRCHFTEZ LI, &
MR DR, EWRIVIEL % AT 6% DRBET, £
WTHEPT T $°42.9%, MIH9.5%DIETH -7z, 7 F ¥
EFBEDNL O (BRI & IV, 57.1%) »EAbtED
» (EWRI, 42.9%) % ER-72, B, ko 1R#
ph, EWRI, s LIV 3EED, FBEadE kK
EOAD 12K H 5L, EHR I BL V0 2@ENEY
MR 2 EBEGFHI N, FH—RBcBwTHEENE
W ERIITIEMROFEVHEREINT,

4E, AIKE EREKRICBITEERBEDFHKITIC
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I, 54.2% : HlE L UIV, 45.8%IEVEA& 2Rz, L
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(9%) & L AR %2R L 72, Gerner-Smidt N
& (3.4%) N HANT, BVWRHEETH -1, 4 b, RE
KB D e o 12720, REFIDEHSARKITIC O
TEMfT 2 LI TE LD 72,

® #

Acinetobacter EIR ML E L VHOKEETFE 7 4 1L
% — (0.454, HGMF, QA Labo., Canada) ##& b+
e BERHEE R AVT, WK, #ok, FEXKENK, RE
HRATREENKY & CICEBEAE KEN KL & DIRE
KBS 5, Acinetobacter BE#RFE L 72, AHEICEH
W, FREOHEEEN ) L, FREIZ6.7%TH,
FREIECHECRRNICOBI N, #EEZIILS
L3N BARBEIIA 0B TH-72, kB, FF7o—
Lo XY=L M D Pseudomonas BEMRNEBEAL &
UNES RIS Acinetobacter BRHE D Bk L H 38 b7z,

SRR R EL D & Acinetobacter BER T DFER,
9FEK D ) H18HK (46.2%) » 5, ABHE21MkE THEL
2o

SEEROMEFOERZESL L, £, O/F7F
THETZ B LU p-EREICED, EWRI(O/F7FY
¥E O BRb, Bt D —) 9k (42.9%), I (FESHE, +)
2% (9.5%), IV (5%, —) 108k (47.6%) 12 BIL 72,
AW (BML, +) 3RHEI A b 2. 7 F 7HEEbS
DL (EHET B LU Itk (42.9%), EHBOLD



(l# L UIV) 128 (57.1%) THH, iz, p-ismtE%
AT L (EHRIOD) 28 (9.5%) ThHo12,
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The selective isolation method by the combination of
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the selective medium and a hydrophobic grid-
membrane filter (HGMF, QA Labo., Canada) was
developed and evaluated for the quantative recovery of
Acinetobacter species from some environmental waters.
The confirmation rate of presumptive Acinetobacter
species colonies was 96.7%, whereas 4.0% of the pre-
sumptively negative colonies were Acinetobacter
species. With this method, we isolated 21 strains of
Acinetobacter species from 39 environmental waters.
Isolates were characterized according to biotypes. 9
strains of biotype I(O/F glucose, oxidative; 8-
hemolysis, —), 2 of biotype Ill(nonsaccharolytic; +), 10
of biotype IV(nonsaccharolytic; —) and no strain of
biotype II(oxidative; +) were found. Oxidative
strains of O/F glucose was 57.1% and nonsaccharolytic

strains was 9.5%.

Key Words: Acinetobacter, biotypes, environmental

waters, S-hemolysis



