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Sterilization effect of common disinfectants on vaccine strains of

Brucella
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Abstract: [Background] Brucella is an important intracellular bacterium to cause brucellosis in animals
and humans. The key measure to prevent and control brucellosis is to choose high effective disinfectant to
remove Brucella from the environment. [Objective] To evaluate the sterilization effect of common
disinfectants on Brucella. [Methods] Nine common commercial disinfectants with high, medium and low
concentrations were selected to study their sterilization effect on Brucella abortus, melitensis and suis. At
the same time, according to the effective concentration of disinfectants, we determined the minimum
inhibitory concentration (MIC) of each disinfectant. [Results] Except for phenol, the other eight
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disinfectants, including povidone iodine,

decamethonium  bromide,

benzalkonium bromide,

glutaraldehyde, compound quaternary ammonium salt, ethanol and two commercial disinfectants, could
completely eliminate Brucella within 5 minutes. The bacterial survival rate of iodate acid preparation at
low concentration (0.1%) was 0.000 039%-0.000 095%. For phenol, the bacterial survival rate was
0.000 144%—0.000 183% in 5 minutes and 0.000 138%—0.000 193% in 20 minutes at the recommended
concentration of 0.5%. The bacterial survival rate of Brucella suis was 0.000 125% in 5 minutes and
decreased to 0.000 038% in 20 minutes at the concentration of 1%. MIC results showed that the MIC of
quaternary ammonium disinfectants ranged from 0.015 63% to 0.031 25%, and the MIC results of other
disinfectants were basically consistent with the minimum recommended concentration of disinfectants. At
the same time, it was found that different species of Brucella had different sensitivity to the same
disinfectant. [Conclusion] This study provides reference for disinfectant usage scientifically and

reasonably in practice.

Keywords: Brucella, disinfectant, sterilization effect
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Table 1 List of concentration of each disinfectant

EHABRAE; REVEHEN[EHAATEHR”, A
RO Al vl AL 2 A 2 ER 2 (HE 5 1900819HL,
AR ZE 2020 47 8 )], Huid /REHEA RAF
ML (S WE) . B2 CRE) ¥R Frafiidn . bk
TH B 790 35 o A S92 56 = e il ok KRR R P
TR L]

37 °C IHIRIGFRA, HA =AU A A R
Al ACEREIR, IKA RS EA RA T

BT R SR AR 7R L (B0 g/L) (TSB)FJEETK
KB R 77545 g/L) (TSA)®, BD 2l
12 FHi&
121 HESFAEERREREH

R B 7 5 700 o8 FFT U5 5 B A 56 SCik 6], K
TR B TR AR 3 ARG i
HWEE ).
122 EMHEFSITH

T A A B EROK B J e FhF TSB B
Fedrr, 37°C. 180 r/min #R¥%5 5555 72 h 5 #i 4
I EOT PR F TSA 853556 h, 37 °C 53
72 h EIFE R PSR, R TSB MR R
1x10" CFU/mL J5 4 1.

(e E o PR

Name of disinfectant

Concentration (%)

fRove AUk B TRV BE
Low concentration Recommend concentration  High concentration
PR 570 (P i 4k) lodate acid 0.1 0.5 1.0
I & R B WL (R A L) 1:190 1:100 1:35
Glutaraldehyde decamethonium chloride
7% ¥ Glutaraldehyde 2.0 10.0 20.0
RYEMIMH Povidone iodine 0.1 1.0 10.0
Z& HI R 4% Decamethonium bromide 0.5 1.0 5.0
ZRHLIR 4% Bnzalkonium bromide 0.5 1.0 5.0
Z&M} Phenol 0.5 1.0 5.0
£ Ethanol 75 / /
524 Z=4Eh Compound quaternary ammoniumsalt 0.1 0.2 /

T [ ASSIRE A 2550 DRItk

Note: /: The concentration of disinfectant used in this experiment did not have this concentration
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fL 0.1 mL; [RIAFISEXTHRAL, XFHRALNMA 0.1 mL
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1x10" CFU/mL, 43 %I A EE i #5009 96 LAk
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SJEET 37 °CHRIEFRAM PRI, HIR 72 hfilf
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Table 2 Sterilization effect of common disinfectants on different species of live brucellosis vaccines

HEEBAlLHES o MR T T 445 5 Viable count results (CFU/0.1 mL)
Type of disinfectant Concentration 5 min 20 min
S2 Al19 M5 S2 A19 M5
R YL il 0.1% 0 0 0 0 0 0
Povidone iodine 1.0% 0 0 0 0 0 0
10.0% 0 0 0 0 0 0
LT 551 0.1% 0 952 990 0 392 546
lodate acid 0.5% 0 0 0 0 0 0
1.0% 0 0 0 0 0 0
o 2.0% 0 0 0 0 0 0
Glutaraldehyde 10.0% 0 0 0 0 0 0
20.0% 0 0 0 0 0 0
JY 25 SRV 1:190 0 0 0 0 0 0
Glutaraldehyde decamethonium chloride 1:100 0 0 0 0 0 0
1:35 0 0 0 0 0 0
2% IR 0.5% 0 0 0 0 0 0
Decamethonium bromide 1.0% 0 0 0 0 0 0
5.0% 0 0 0 0 0 0
BRI 0.5% 0 0 0 0 0 0
Bnzalkonium bromide 1.0% 0 0 0 0 0 0
5.0% 0 0 0 0 0 0
2K Phenol 0.5% 1641 1834 1442 1388 1936 1609
1.0% 1254 0 0 38 0 0
5.0% 0 0 0 0 0 0
e 0.1% 0 0 0 0 0 0
Compound quaternary ammonium salt 0.2% 0 0 0 0 0 0
Z P Ethanol 75.0% 0 0 0 0 0 0
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Figure 1 Comparison of sterilization effect of
commercial iodate preparation (0.1%) on Brucella in
different sterilization time

Note: **: P<0.01
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Figure 2 Comparison of the sterilization effect of phenol
on Brucella

e A: 0.5% AR E KA K HACE; B: 1%KHXI1iE
PR 1Y KRR

Note: A: Sterilization effect of phenol on Brucella at 0.5%;
B: Sterilization effect of phenol on Brucella at 1%

24 FHBTIEIMIC &

MIC SEHeai (R 3)RH, MG [NHxZEh
T L EHUER, MIC 7E 0.015 63%—0.031 25%
22 (] BT 55 RO ) 590 AR S R O A TR R B R
HoA R AL ER HI A MIC 5AR3C 2.1 FH Y
GER—3 IREE . Am P MIC RECSE 2 ThiY
SR A 20 25 SR A EE R AR 50%
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Table 3 Minimum inhibitory concentration of common disinfectants against different species of Brucella

/MR MIC

¥&%h Brucella suis

4% Brucella abortus  2£F Brucella melitensis

THEEA AR

Name of disinfectant

RAEHARL Povidone iodine 0.1%

Mg #1577 lodate acid 0.25%

7% [ Glutaraldehyde 1.0%

T SS R I 1:6 080
Glutaraldehyde decamethonium chloride

2% H1JR 4% Decamethonium bromide 0.031 25%
RFLIR %% Bnzalkonium bromide 0.031 25%
Z5M} Phenol 0.625%
58424 Compound quaternary ammonium salt ~ 0.015 63%

0.1% 0.1%
0.5% 0.5%
0.25% 0.25%

1:6 080 1:6 080
0.015 63% 0.015 63%
0.031 25% 0.015 63%
0.312 5% 0.312 5%
0.015 63% 0.015 63%

f o I I 5 AR A B 2 DA 2 A JF AR SR s, 3K
FEl7E 21 T2 WAt BR  B, Th fp A N Jkif
A5 BR05BT S ) B— ELEERRTE 3 IR b, Bk
P U N SR R A EE R BRUE . S TE U IS
S 1) SMHE R I BN IR TS PS8 5 1 NG
(0 BN, T BE RS By L A e B 3
Py A ) IR ARG E RAR SC BT T
FERBL, A8 FCR DA BRI AT 25 7 A0 A
S, PR BRI 22 0 2 50 1) R A S8CK I A1 6 G
WO AT, B, [EI BEEL W
2. I A T BE SRR IE WU R BB A
WA G A, LR DL X AN R A 45 G A K
BRSCR A PFA o

Syhnsi ik s B X FAER M, R AT
oy I 3 AR A E IR Ak, RIE A
Aii & FRIRRERT S2., Pl Ai & FR TR BE i bk AL9 RIS
MiA £ TR L bR M5 A9 TEXT 4, AN
TR R IBOR o 22 BV AR A P 1 025 Al
VRTEIRIAFAE TG v B e A, 0 T BE XA DG 3R
BEmskiE g, R AR I X R R A —
ERNE, SO R AR g A i AR 2 4
JRUBS:

R By 2 LRI A ) 3 R R 2

—, Ha@E FHVa Rz B, A58 A R
A WL A BRI A8 1238 BN R IR AL, WA A
P PE P A i AR I R . 2019 AR 22 N AR T
VPR P S R B8 T A 2 1 26 7 IR AE AR HE TS Y
DRV, R A1) A2 24 T A e 1 R T R v 3 3
ANTE 4 AT RE BN B R RS . 4% B BLA = T4,
AN A 9 88 ¥ A 7 A M e 2 TR i R R AR 3 7
KT 0.5%ARBVA I, AT 45 AR SR By AN fig
FE LT ] PN 7843 A% KA B TR, DA {1 7k 38 J)
FEl 28 SO 2 S0P s A R R 58 4 1 A B R TR 9%
B, BRI T 50 N T A A R Y v
FERES . J3— T, T RE A S04 R R
FE3Z BE DL F S HERICEI AR 7™ 2 (0] A X 285 3 14 PR B
W, UM AR N BB . SR R B 2R L
5 1) 390 R 30 26 S [ B Y B A0 PR A
W, 25 A EREEE | X IR 75 e DL KRl
AN B2 55 ) T 275 75 18, iUl T 2B R 26
IR SEBRAE I R AR R 2 4
TSR RIR, B 6 RT3 0 f
FH M 3 (0.29%) 1% T B — 2 e 0 2531 B 7] 1) Fme (IR
FHHE B2 (0.5%) , T HAER T HA S A 2 50%
(0.19%) i 1% B8 S AThBEA ROR KA & [RTA, Uil =R
B ER S TH B0 A B 0 AT AR AS 52 e 2K T RR
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TG DL, A A R AV o R0 P fo PR R B . AR R
MIC 5025 SRR , i b 2T 5 R % A B IR T
(R 5 KRR Wi, R LA A s PR A 6
PRI AR5 R 2 71

SRR S Wy it e AT QTR s i &
BRERZ —, WP R A R Y,
2% LR B AR S B T R 5 B = 4 45 Y i PR A
FEAVETINT, RIABITE S T 1x10"° CFU/ML
R BEVE IR U, AR GBIk BE A5 S (T 2
FRCRAE LU LI PR A SEBR T 2 X AR =20
T, HE R A S TG R AR e, LA AR
2 R B DA PR = TE R B E MR AR 5 (R7E
e RIS 2 R T 590 ) (e IR S AN e 2 A,
Xof T HEXT SRR A /N FLSOR: A BT B

AW & B T K 22 B0 B 0 L 1 6 104 5
WL R, A8 s 18] P E BE Xt A 65 G T A 7 A 2 i 0
JETERR s IR A B, 7 A B R FE AR B T
R BRI B 22, I A RO oy Bk )
ot T 15 TR P VL 00 o AL SR AR 512 36 = )F
5%, ATE R R AAAE —E AT ), AR s
1 N AR pH R a5, & 904 & [T 7E{IK pH
FRBE AT REAE TR 2 3T Al 2 B ) 390 720G e
B REA ROR KATE R 2 —

FERIEFE P [T K B, S [) 0 g ) A 5 EC R %
0 4 SRR A AR TR, 000 5 A [ o A 45
BRI I 22 W2 A BRSNS 11 354 O, (RUR [R) I A
E QI EIMIE R LR AP 2 K25, H A
SETHEET TR 52 AL T 22— R

EL A AR S E SR A 7 J B L 8 A A X 25
TR 250, HIEAEBE e . &N 1) &% f
IR E R, AT 25 o e
PN 70 e I W AN S R T T et o = Y |
K2 IR AT T 25 1 kL L R g A 36 R AR Ak
25100t Rt T o A 5 G T X 30 28 0 T 25 1
HE, (AR P RS SR, 0 an 24

alg KA ol FH 22 o B 5 51 ok 99 75 A 5 ER R
M PERRE A S M.
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