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Abstract: In the aim of preventive microorganism resistance to industrial biocides, a collection of micro-
organism which isolated from industry production and raw material were gathered. To characterize bacte-
ria species according to Manual of Systematic and Determinative Bacteriology, API Identification System,
16S rDNA genes analysis, and fungus according to Manual for the Identificati of Fungi, 18S rDNA genes
analysis, respectively. The minimum inhibitory concentrations for biocides were determined to estimate
the microorganisms resistance. It was found that the majority of isolates in the collection were
Gram-negative bacteria (46.91%) including genera Pseudomonas, Enterobacter, Aeromonas, Klebsiella
and Burkholderia. The dominant strains of Gram-positive bacteria (32.71%) were genera Bacillus, Mi-
crobacterium, Arthrobacter, Listeria along with several coccus. And fungi (12%) were Aspergillus,

Trichoderma and Penicillium. The value of MICs showed that main resistant species is Pseudomonas
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(33.78%), its average level of resistance was up to 36 mg/L and the resistance of stability was weak

with subculture. The result indicated that one of the considerable reasons of biological pollution in in-

dustry was the microorganism tolerance and the nature of the membrane structure and the biofilm for-

mation of bacteria probably played a important role in the formation of microorganism resistance.
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VFZ Tolb ™= i S RN G0 . Wk, B,
U7 IS N g IR B i | IR 11 = NI B2 A E P
RV S ISR S G N s 3 E PN B TS = € 5 € = 7 K 1]
P A 2 Tl A RN AR T A Ok B R G  Hoh 5
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125 5, A TS QAR R WA AF, 4540
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SEHEAT Tl 2 B SR B 24 M B v Y L Ak R AR,
W R U Py 25 AL B A A 7T S AR} 244K B

1 #R5T%

1.1 #8

1.1.1  #FEKR: 20072009 4E[A] \AER | 45
X, GG WIIL AR5E. PR, YT WL
i AR VTR L PE AR, 0 S s b
FHAGEY RS DR AR FEA AT fH A
A oMl v R SRR L TR AR AL B
KAE

1.1.2 #EmmFhE: TS S E RN . k.
FLEE . AFLIE . 107 K. M5, mEW A H AL
m(ETW . BIIER L VRIS RS A4 08
T TEMIK . VEM . PVA 2, P HIK R 4R
WEFREK . JEERROK . VEREAK . 4R)IEK . TR E
IKEE

1.1.3  FREER: KIGFF R (ATCC8099), ik
Ji B (ATCC9027), A5 2 1 AT i (ATCC6633), il
#(ATCC16404),

114 SREF: ) AR5 5520 m LR Y e 4l AR T
MIT. BIT F1-K#i(Kathon),

1.1.5  EFE: Al FE R ME) . S8
EHETEIE (PDA) . R FIFR K G BiAR 57 55 (TSA).
B AR R ES W (AR S S
I ) Bl

1.2 A&E

1.2.1 SRHMEMDBEURRT: ARG YR
an R TR MR, GRS R B S, 40 LS 43
WATAE TSA. PDA i3tk I, s 53R 5 55
Meo 7F 30°C fHIRKTFE 2-5 do BRBUANFIEZS 40 B
BATRVE A TR A B 0T I H A A . PRI Y
61 AR 2l Ak 15 77 0 AR DR A

1.2.2 BEHREMEE: MEie i CF ILgE R
g )W, BEmkeEik (EEEEFm) D
WEAT I %52 o T/ AN ) APT 28 RS AT X 5E o
1.2.3 EHRSTEMFELEE": 2B(HARST
A2 2 S R ) O 1 43 B BLE DNA,
16S rDNA } 18S rDNA (13 54347 PCR J#5
P4, ¥ ST NCBI Lk 7F % X (BLAST) 43
Mo AMEE 597508 F27: 5'-AGAGTTTGATCA
TGGCTCAG-3'; R1541: 5-AAGGAGGTGATCCAG
CCGCA-3, HE#EM5I% R FR1: 5'-CTCTCAATC

TGTCAATCCTTATT-3"; FF2: 5'-GGTTCTATTTTGT
TGGTTTCT-3',

1.2.4  EMIRAMITEN: BATEE . BEAREE
ZEFURT TR R S 2R BB A B AR B FE B L R SR
UG | R ZERLAT T . SRR O R B AR, BESE ME
Br IRk, VAR R 3 000 5 T LB A 4 1) e/ N 4T 1
WeFE(MIC), MR BRI MIC {5 & T4 BBk 2 £
VL b AR IC R B 24 1 TR A

1.2.5 AEMAEREENE: FFF I 40 5 78 B ff
) ME WARKE SR b S AL 0 10 IEEFPE 1%,
30°C, 200 r/min 5555 24 h 2N 140), RS i B i)
E A PR ERARER IR Y MIC fH .

1.2.6 HFAFRBREMEFRERKRBIAHEES: e
Kathon X FRUEFE BRI MIC {H(FRic R MIC)., #r
WEW R R 25 1/4MIC R #7119 100 mL ME &
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PRREFEFEF, 200 r/min, 30°C fHIREFF 24 h J5 (56 1
T, WL —0175 59 F U B vk 0l e
MIC {H, F#i MIC {(bic R MICHHE 5, K5
RESYWHMESA 1/4MIC' REFIFHH ME &
Az, 200 r/min. 30°C fHERIEFE 24 h (55 2 14
7S, g H MIC {5 Frid b MIC?), H-4k2: H
& 1/4 MIC? AW AR R B TR R, Xl E
510 K.

2 HRE4M
21 SERMEVMEHENMEST

AT G P T WO R R P AR 21 162 BRI
ARy, Horb 143 BRANE GRS 48 Bk, BKIE 7
FR), 19 BRE I (2R B 18 ¥k, BERE 18K 4D
IR E M RILE 1. 20 WNE 1 PaLIEFEL, &
S0 W A R 25 5% AT 1) 2R A W A A ) 2 R R
ZIRPIEHE (G), HEEY 46.91%, HUCHHE
FRBHPEER (GO RN ZZ AR OB, 200l i B 32.71%A1
11.11%, JZRH (Actinomycetes) ML (Yeast) 75
YA,

M T & (Pseudomonas sp.) i S JB WU THUAE 1)
() 17.9%, @465 ARSI (P putida) . Hisk
B (P aeruginosa). DCIB A ME (P fluores-
cens) % ; H IR B W% ¥ W I8 (Enterobacter) 1 %5 T
(Fungi), #85 11.11%. 23 #2800 & F 24 thdEm
A B J& (Trichoderma) Fl 75 %% J&
(Penicillium), MBEAIEMWIMERA. fumigatus). il
B (A. clavat)55 o HABJE WHAE P8 G4 5 =2 G
MR ML JE (deromonas) . B R ML W JE
(Xanthomonas) . .5 1A K H & (Klebsiella) . AT
J& (Flavobacterium) . {1 5 % /K 18 K W /&
(Burkholderia) VL J} * = [K FH % 0 L #F W )&
(Microbacterium) . ¥ J& (Arthrobacter) . 2=k
[C W J8 (Listeria) & Bk W 1 45 4 4 5k W )&
(Staphylococcus) FIEER T J& (Micrococcus) 3 o

J& W AR b E R R Rk 3 LT I B
(Bacillus), 3t 44 Bk, 207 478 S 19 29.63%, JE A
AP B A WK 2, Hrh SR ZFIRAT IR (B, firmus) b
SLBIE 25%, S 30 ZEAFT TS Ge m A, Hk
HIEREZE AT (B. cereus) FIAL W ZE /114 (B. subtilis).

(Aspergillus) .
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Table 1 The species of industry spoilage microorganism

GlEv [/S4 Hort

Species Number of strain Percentage (%)
W G ERA
HE G TR B B ) 29 17.90
Bacteria Pseudomonas
Wikt 18 11.11
Enterobacter
A E R 10 6.17
Bacillus
-
A 8 4.94
Aeromonas
Jae e
SR s 00
Klebsiella
BOFFIE 3 1.85
Flavobacterium
LI 5 1.23
Xanthomonas
AR A R | o
_____ Burkholderia .
P T
G PHFTHR A o
Microbacterium
TR 1 0.62
Arthrobacter
A
FHRRIAR 3 1.85
Listeria
AT 38 23.45
Bacillus
PRI 7 432
_____________ Coceus ..
iER =
i L ¢ 3.70
Fungi Aspergillus
T
5 3.09
Penicillium
=
= 6 3.70
Trichoderma
HEEE 1 0.62
Yeast
s
AL 14 8.64
,,,,,,,,,,,,, Noresult
4
BE 162 /
Total

W G B2 [CBHPEANT; G 2 RPN, E4A: &
A R AL R 31 S RE AT R RE A S LR I Y TR R

Note: G™: Gram positive bacteria; G™: Gram negative bacteria; No
result: The species which were no identified results by physiologi-
cal and biochemica and molecular biology technology.

2.2 R[E Tl s o T MU A 4 B0 Fh R 4 AE

AN IR 53 4 JE B A A b A A UL 3, T
AP S EBERE R . voRE . LS. HAR AR
Y EY AT, R . SFEE . <
P T R TR A, T JEORE AL T K B S Je B
THBAL, AT 2R B o VER UL BT
YNGR PR . R T R
U 2 RO B T Y IR O AR, T KR K
RS YR N ZF F TR R | P TR A v R A TR
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Table 2 The spoilage strains of Bacillus

17 K [Epinia

Strain Number Percentage (%)
ZR AR 1 22
B. polymyxa
AN AT 4 9.09
B. pumilus
iﬂkﬁc%@ﬁ 3] 3 6.82
B. circulans
ERFRAH 5 11.37
B. megaterium
g e
WA ZE AT 3 18.19
B. cereus
! e e
IR AT IR 1 25.00
B. firmus
M AT 6 13.63
B. subtilis
M 2 M ; 1363
B. lincheniformis
BB Total 44 /

T Hh 4 BREFRUFF R RS 4, b R ARSI
Note: Table show without four no result identify strains of Bacillus.
23 BMMEMBIIMAEKE

R AT 24 1 TR AR I PR 7 v, RS B2
RR 74 Bk 25BN 4 BR800 R b 5
BUATTER A Y, 2 BB 33.78%, HIk
R 2 AR R AU AT B, 0 ] B 20.27% R
13.51%, HAx 43 o B0 v J Rk 181 o o5 Bk
6.76% ZZARFL PLIE R 5 S AU 6.75%, 14
KREE . HEMME ., NPLAHEKT LRE, 2RE

BT 2K e, HrfoREE X BIT. MIT,
Kathon fi§°F-#4 MIC B 535 %] 90, 80. 90 mg/L.
2 A PO AT B AR TR . A R
R B PT2 EK e, %) BIT, MIT, Kathon H)
MIC {53 51555 36, 24, 19 mg/L, HAMEHME
SRR R AT e . AR E . AT
WS . TR . BRTE R AR AT A

B 1 7R T A T Mo BERRTE 3 Fh R TR A AR
T BAEE R RS R (EEATRE 6 @)
o7 E ] T R B, AR IR IR R, ZEAE
Y B RR G LR 20%), Y R B v R I T
ik F] 15 mg/L B, ZEMITRESr B bR A TS R 20T
B2 8%), MWKIEKRT 20 mg/L, HAHEILT2H
ABEA o M BREE T T R R R 4T
kR — 8, Bl S R VR BE B RS, AT
S LB o R M TR 5 A A5 A TR LT R
TR ) BT 25 PR 7K ST B S i e, L ER BAE R . B
H 24 BIT W 50 mg/L I ATS A #820 TRARAF TG, XS
[ FE R 2 19 MIT I Kathon FCA7 3% ZEBH 5B 4w A% .
CIDN [ REN PSR 47 R UE /I S ¢ = g ) 7 9 (A
70 mg/L B FLAF I 28 HE AN 32 % T 50 vk EE ) 52
2 )i B A5 VA BE (R 32 W T e B AL, #E 95 mg/L
gl se e il . aEadxF b 3 R B FIE R R
FIAETG e, KIS R B4 B R XT Kathon FY$TME A
T HA 2 PR B F .

x3 TRKRBESEFRPEUBEVHHES BT

Table 3 The species of microorganism in different kinds of spoilage sample

Others Total Percentage (%)

=} 75 |
7 B T
Product Adhesives
{?*Jr 3 3 2 1
Paint
LI 4 2 15
White latex
[=}
H ﬂ’,ﬂq Hh / 1 3 1
Daily product
Fhop B
I 2 5 7 /
Hotmelt
okt PN T
Material Starch water
P
pilstes / / 1 /
Kaolin Soil
Tl 7k PEFRIK / ) i /
Industrial water ~ Cooling-water
7K 7K i 3 3 /
Waste water
HAh Others / / 2 1

4 / / / 8 42 28.38
1 / / / 2 12 8.11
/ / / / 1 22 14.86
1 / / / 1 6 4.05
/ / / / 1 17 11.49
/ 4 3 4 2 21 14.19
1 1 2 / 2 7 4.73
/ / / / 1 4 2.71
/ / 1 1 4 13 8.78
1 / / / / 4 2.71

¥ En: FFEJE; Ps: RRHE)E; Ba: 2R JE; Co: BRIFE; Ae:

Note: En: Enterobacter; Ps: Pseudomonas; Ba: Bacillus; Co: Coccus; Ae: Aeromonas; T: Trichoderma; A: Aspergillus; P: Penicillium.
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R4 MAMEHENMES SR FHRAEKF

Table 4 The species of resistance miroorganism and the resistance level

s AL L 5l MIC (mg/L)
Species of resistance miroorganism Number Percentage (%) BIT MIT Kathon
e = ==
A G B LML AR 25 33.78 36+ 2.6 24£1.0 1940.5
Bacteria Pseudomonas
WAt R 10 13.51 3113 18404 18+ 1.5
Enterobacter
o
LA R 5 6.76 25+ 1.0 23+0.6 14403
Aeromonas
== .
HEAAREIR 5 2.70 14405 15+ 1.0 10£0.2
_____________ Klebsiella
HE
G* BRI . 3 4.05 28+1.2 25+ 1.6 12+0.3
Flavobacterium
ST R 15 20.27 10+ 0.4 14 +0.1 15+0.2
Bacillus
T R 4 5.41 17£0.2 22+0.1 16+0.1
Microbacterium
RE 5 6.76 28 +£0.5 13 £0.1 10+ 0.3
__________________________ GO
B e
= AER 2 2.70 90+ 18 80 £ 2.0 90£1.5
Fungi Trichoderma
s 1 1.35 75£2.0 80+ 1.9 60 £0.5
Penicillium
Fcs
MR ) 2.70 90+2.3 75+ 2.1 80=1.0
,,,,,,,,,,,,,,,,,,,,,,,,,, Aspergillus .
4
;m\ﬁ 74 /
Total

Her i MIC {4 3 YFAT IR A0 T {1
Note: The MIC value is the average value of parallel test.

Kl 2 & Kathon X4l &¢I AT F AR MIC 1AL
Rt gs 1, R TR, 3 BRS¢ P B 14T
25N BIRTE 1 2 5 AU, H MIC {H7E 3040 mg/L
Z AT AR, Z 5B TR, 55 10 AR MIC {HZ
F%% 15 mg/L, 5 Kathon % FrifEE K (ATCC9027)iY
S MIC {H—5, Ps.01 FLHAAPIRRBT 25 M0 B bk
Ps.02. Ps.03 [ MIC fE &, [HEA&EHEAME,
Kathon X} 5 5 £ 19 MIC {H7E 8—15 mg/L 2 [a] %}
e sE o M7E Kathon A Wi S T AR E B AR 7E 210
TP MIC {HZ i TH i, 758 8 fRATiNE] 35 mg/L, 5
3 RAR SRR I B BT 2 P Sy B R MIC (AR, Z
Ja FARX R E o

3 w5t
31 EERBMHMEDME

5 YR P o B I R E ) LA o, B
R AR R, O R B R R A R (R
D)o Tl RE S gkl . BRI & H AL & 55 S
ZReME B HUE MR I E SR, 2RI A b 2R 4
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T B 52 5805 250 1 BRI EL XS B0 PR HE 4 )
5o, 1 PR R R 1 A B X 3R A SR AT P ELRE AR
FZF A HUALA Y, 30T LA RE 28 760 14 T 2 AR 2R i
B E 32 75 G 0 7= b o o e SR SRR . B T
B NS S iE N E WA AR, R LT R
DL Bk b, AR A R R W ST
PergFEEET X3 JSANE 20 o WO A ) B
70%, HA sk IR TR B AR B AT
Fi A I S5 A A N BOR B, L3R EE DA
WA TN 205 Bl i b 2 S SO A s e i &2
BRI Z — . B TS G 2 AR Tk R K
PRI RIK A K, DIARS  HEMIE R E, X5
W HAGR PREE R R A G BLAM LI B F Y 4
BRI LU AU R IR R A B B R A, Xt
AN BE U I IR 420 A AN 2 3 B Tl S M 5 e N 2, I
AN i HE R PR 48U X Tl V5 e iy ml g o
32 EERMAMMEYME

AT MO AR 4 MIC BN 2 25 SR, A
SR ZF AT TR AE TS Y AR ) S8 B I3 (31.37%),
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Risistance trend for BIT amongst isolates
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Risistance trend for MIT amongst isolates
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Fig. 1 Distribution of resistance trend for three biocide amongst main isolates
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MIC for Kathon against Pseudomonas aeruginosa

60 —A— Ps.0l —= Ps.03 —e— Ps.02
——Ps.C1 —o— Ps.C2

MIC value (mg/L)

Passages

2 Kathon i %2 52 fn B A% MIC BYMERFR EME
Fig. 2 The Passage stability of MIC for Kathon against
Pseudomonas aeruginosa

E: Ps.01, Ps.02, Ps.03: 43253 A 3 HRAT 24 1 A 230 B0 20 TED 1A
Ps.C1: ¥ 2 A% R 57 fC) A 3 15 5P M0 B0 IR B T4 Bk (AT CC9027);
Ps.C2: Kathon 3% £ i/ T Y i &% Bt 50 Mo 1 X A oE 17 £k
(ATCC9027).

Note: Ps.01, Ps.02, Ps.03: Three isolates of resistant Pseudomonas
aeruginosa; Ps.Cl: The contrast standard strain of Pseudomonas
aeruginosa (ATCC9027) with continuous passage culture; Ps.C2:

The contrast standard strain of Pseudomonas aeruginosa
(ATCC9027) with Kathon continuous induced.

R 2 B A LA B Ho 2 Mk ) O S4B T ) i
1 BRI TR I (33.78%) o 3 156 BH it A Tl 75 1) Ji i
A 5 B0 24 PR R R B R DGR B LRI R
MR 2 A T RBSR PTGk A 4R SR B P T,
SR HEA G BA SNER S8 LR AIEE 7 P A5 4
SRPUZGPENLHI AP A L, FESE A& T RZ5
ZEALFT B B = X R A BT 2k, i A bt 2t
KA AT (B 1) FRATAHEBR XA BL SR 5 1% K
AP BUE M 7 ik A G o T ot Tk %
B FRIBL 25 PR IR 56 B w215 AR 2 2550050 i ik
Jr, ok Z R W T ALER R 3R B S R
P S8 A AN TR, i B Tl 5 Y i IR R Bk T ek Ak
Bt tEsr, RS KM HAEEIME, H
MIC BT 5 F T 3L R S5 e 113 358 4 S B B
33 WMEMXMTAREFIRAENERERE

JE WA W BEE T G 46.91%, 1 G
32.71% (F 1), FrehPK 8 G 842tk
KVETF G (& 4), XULHH G B4 5 X 57 195 1A Dk ]
FORTATF = A P2 o, 200 TR 240 B A5 A R e 1) 22
SR RE S P2y AR & PR O

Tl b AP 25 P B0 GRS S T A Y
gtk . B RO B RIPEE  E SCAAEAE A,
3 H R S B 2 S R R A TR R bR T
L AR S, HIE AN 5) 52 SN B2 OS2 R, 1 Tif 24
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PR RBIMIR EABUE, 255 R85 Y S8 2 A2 4
TR o AT r ] gl R TR BT 24 7 4 S TR bR
G ZWRAERIEFRIG, DUtk 2 8 R AR B 2k (K]
2), IR A imt A nl foa M o DR ™ A 1k SE g rh
FRAT R I PR A TS 245 P TR R o T 32 1k e PR P B
R 5 | i 7E Bz A s 4 . %4518
i Kathon S el £ 15 R B s o B bR 1 A% AR5 3 5
B (1 2)15 2 1 UER - ] g A5 o T e R TR0 19 15
ARG T AR 2 YE . AN ST A B B A T
PU 1 ] 2 e B L TR AR AT 8 R P O 1A ) FEE (Biofilm)
MR R R A 2. BV R M A K fE by
T W AR A R T A AR SR T AR —Fh 5 T R A
(Planktonic) 2 il AH X N A ZETE 2K, BRAARKE & 214
PR ZR I T 73 VAR M L A1 3R A6 L v 2B R B
T AR BE S, BD BRI . #F A SR B e Fh ke T
WA =R WOKIE IR R g, HERME R, 4K
Z AN AR W] LU A PR . A W S 240 ik 5 v e 4
AR LB B gt MR e FEEIT g 2
SO DL A T W el A e R T 2 R
EEIEMPLAYE, HIFEEER 75 Tk AR 4 B AFE
FHBLTR CREAL 8 8 e S ) DA B A P 12k (o o e 2
TR B R A AN, nT B 4 A
T LA 2K

4 RY

AWIFFE ST T AR R L DT 75 B3 W ) Kl
JE, X E YT S PE I HEAT T oA, hy S e
AR A7 A ) B A 28 T R T R A BT R 3 B T A 4T
TURSCH LAY . AR AR ST TAE LA LU LT T
(1) ¥ 22 [P 40 B 400 i B 7 10 24 7)™ A i AL I
MBTIE; (2) MY AEOR | T R AR
S5 T BOER IS A T A ) 5 20 T B 24 P8 b B R
FIAERT; (3) Tl % T 50 BT 1 XU RS A 1k 3 A 3
LKA B35 PR it O 7T

2 % X Wk
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