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V75 9 1 9B AL 4N 956 R B AR R 8 S, PHMGIR L $1)0.5 mg/LI, 24t 5 i i 40 5 {47 2 ik
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1 MR5ERE

1.1 REFMEFE

TRE LRI XTUR: 4£1:9.30—11.70 cm, FRIETE
40 LI R A L)@ kMR, 2% B N0.5 H/L, 77
VA K& — AR T AR S AR, KAk
pHS.0, £ /Z6.3, /KIE(25+2)C.
1.2 HERHHIE

FIT FH B8 b > 1 i 1 (20130629002S01), H
Hp [ K R 2B AT B T K IE A BT B AR R
M, FoAh ARG = AR B A . D VR B AN
5—10 mL TCBSK: i, H37TCIRZ R 7+18—
2405 B0 FF IEWL NN T A B KR A
P A BT o 20 A AR P ) o v R R VR S, AR
Ja MR R AT T IR IE, 4 CUKFERAE & -
1.3 BREEFREIRE

K F B e B 2% I BT g R RV 2 00
I IS B ) % KR . 4 mLyH 3 9 (R IR
fI1.2508) 5 1 mLEVA I3 B S R 91x10° efw/
mL)VR 2] 5 SEEI TS . IR 2 N N & i AR B 2
K, BH3INER . Fil MG, BE0.10 mL
BAWEMBI IR ) 37 CIHIRE R
A8 AT V& B VTR, LTS TR BE (cfu/mL), FEHR A
FXTEUEN), SR JGE 3% T - H % KA BUE: 2% K
B (KL )= R 2P X80 3 B VA B ()5 3L (V) — S B
YV B IR S BUAN,) - 56 = 3
1.4 PHMGHI2MFHMHALE

K 8 7K 32 2453 77 300 5 PHMG X ML gl s Xt
U PR 2= BOPE IR RN 22 4R B . PHMGIR J 42 iR 45
XPECT PR R B, R B S AR, 0 HE
0.70—2.70347 5% 4>, [ F%90.85, 435l 7/20.70.
0.15. 1.00. 1.85. 2.70, LA10ANJE AT 5 HHUHE,
VI SKoF 97 PR FEE A6 FE 43 3 R 0,20, 1.44, 10.21.
72.1941500.00 mg/L, X H2H R0, FHEINHEE
M EZ 0 R 24h AI48hAE T- B i S AE T2 %K, K H
karberiETHE - B EILIK FE (L Csp), HRIE B0 E
THE 2 IR E(SC):

48LCsy x 0.3
(24L Cs0/48L Csp)?

1.5 PHMGXI I3 gliA malE FLE ST ER A R 37
1EF

TE LGNS HR 56 DU 25 J2 R v 3 AS R B 1)
MARE: 1x10°, 1x10*. 1x10°. 1x10°F11x10" cfu/

mL, A= BE ER /Ky SR Xt B, VR SR AR N 10 ul.
103 24h FI48h AT IR FE T2 3 o MR i L3k ik a6 45
BEHL1x10 cfw/mLAC LI . FR5E K A
PHMGX} B8 X HF AT -9, PHMG % B 5K L
BAFE: 0.20. 0.50. 0.80. 1.10F11.40 mg/L, AN
PHMGHA fx] 18, 41 32 i x iF20 R, & B34~ H
5o Giil24hFI48h LY XS UF I B 5 0T
Ko FRLE S 45 R 5 THE PHMG X LGN Xt i 1)
X PRPT 2 (Relative percentage of survival, RPS):
o AbFRLHAET R .

RPS(%) = (1— SR x100%.

THREAE KRR I BRSNS K BB JEPHMG
24hFH48h 5 ML YRR R JHF e g iy o B Al . i
BE ML A 10 XTI, e %) 25 JHF JR I 2 23 T 2K B it
BRI EE RS TR A . T .5% R K A AR R ER K
FZ1:1. 1:104 1:100811:1000PU A4S 5% 5 HEAT 6
B, TR EEL100 pLIE AR TTCBSK: 7724t I,
RN B3 A, 28°C 13 & 1% 3724—48h, T3,
PR, 5 A mL AT AR A 0 58 B 0
1.6 PHMGTEKHHIPERRIRZ N E

PHMG I & K F e e e k™)) 2 se 2 i
2R e AN [F) K FE I PHMGIE : 04 0.20.
0.50. 1.00. 2.00£14.00 mg/L, ££535 nmis K &bl
TE HOEEE, IPHMG & & 5 Hh B WOk 48 1
K, 15t bp v i £, S A R . 10,50 F1
1.00 mg/L PHMGIE W, /£ 0T RIS, R
10 mL7KFED 2 PHMGHE 7K A H i

2 £R

2.1 AREMAEHEEFI A M E R R REE
it

FUAE 1 223 25 751 0T I I 5N 1R K R
SEIRLRW, 2280 BRI, R KRR B 1N R
7N FE LT ER 2 25 (PHMG), 0.50 mg/LAJPHMGHE
FH48h, A KXTHEIE R T 6.00+0.89, AE100% 4% K
AR IR MONE o HO R, % KO E i
H5.60+0.73 . 2= 5 I B 77 Hh I RUE 2= 2k 4%
A BT R KRR MR LE, A KN HUE A 35,52+
0.58. KBEI I 2 IR BRI EE R FA, K

SHEAEAUN1.00(3R 1),
2.2 AEREPHMG BIA MINE /R KR
R

N T W L PHMG A 81V I 9K ) 3% K
RE 17, A CH % T 0.10—0.50 mg/LAYPHMG X Bl &
KGR IR KR 45 R EIRER 2), #EER0.10 mg/
L 0 1) ¥ i IR % KRR 22, WP 0.15 mg/
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Tab. 1 The killing ability of different disinfectants to Vibrio parahaemolyticus
MEE=FlviEN AT HUE MEEEZALEES ARIHUE
Disinfectant type KL Disinfectant type KL

KL R4 Benzalkonium bromide 5.05+0.23 fift =% Iodine trioxide 1.00+0.27
2R 5 Benzalkonium chloride 3.83£0.12  ||TUE F HE AR Tetrahydroxymethyl sulfate 1.00+0.23
i Formaldehyde 1.00£0.21 || =% % Chlorine dioxide 3.96+0.35
14 2.k Peracetic acid 3.96+0.43 S TR R HASodium dichloroisocyanurate  4.05+0.28
[ % Glutaraldehyde 1.00+0.19  ||= 5 HUIRER Trichloroisocyanuric acid 4.61£0.19
KUt 22 352525 &l Double-chain quaternary L . .

ammonium salts complex iodine 5.52+0.58 | tiLHEHlodine bromo hydantoin 5.60+0.73
RS EE Bromonite 1.00+0.29 % S [K Bromo chloro hydantoin 5.2440.68
TSI H LT £L 2 2 Polyhexamethylene guanidine vy . .

hydrochloride 6.00+0.89 — ¥R [ Dibromo hydantoin 4.59+0.97
i % C 2 Chlorhexidine acetate 3.52+£0.67 | F4ERHEPovidone iodine 3.78+0.38
S5 E ML IBR R Isothiazolinone 1.00+0.34 1B R S £ Potassium persulfate 1.00+0.23
A Hydrogen peroxide 3.7240.59 7K H ik Benzoic acid 1.00+0.17

LB B8 % 58— & £ 00 B gl B, 2Rk ik )
0.20 mg/LE 5t 58 100% A% FE & 7 1 51 B (% KA 4L
4°56.00+0.58), 50.50 mg/LAL KR KR EAH
FE5t
2.3 AEEREPHMGKTME WK EEMIMZFR
HENRREDHAR

FEMPHMG ) 15 3% B e /1, AR SCHHIE T
PHMGYE FH48NX 77 W9 Ji B A1 1 f A= B (o &5
R EIAR KEE ST . 45 R WZE 3ATR, PHMGXT
SICE Y% KA F AE % 3%, 0.20 mg/L PHMGEL R
100%:tth 2% K 11 1L 1 R R IR, F JHC Ath i o
ST P 2% K205 SR 52 58 (4 8 h ) 3% K% BUME 4 1) 2
4.37+0.91H15.32+0.25); 0.50 mg/L PHMGHE100%H
FORKIX DY RSN, S 7 PHMGR 9B B A B 1
KR . PHMGKT BB Z AR E . /KA
Rl R JAC B 3K BT P 3 KOBCR B 22, 0.20110.50 mg/L
[IPHMGHS A e 78 225 H R BE, 1.00412.00 mg/LI)
PHMG i 100% Hb % 818 i 22 71 4 B R g /K < g
B, (AT SR TEVE 58 2 i K BE BR B R At . PHMGXY
4 oF A B IR R KR e 22, X AT e 5 kA 2 7
FFEEE RETE B F A, P B D BGR A K. BT E,
PHMG AN RE A& TS U S0 JFF B I IR BB AE ) = 22
IR 2 — R IR, B AR 1k I Ath 350 B 4 )
ST SR FRT IR, DT T3 77 LAt I PR A
2.4 PHMGX FLAVEMITH RS

P MAAPHMG X ML X iR 1) &2 4= AR P, 3t
1T T PHMG X LGSR i 2 e B 0 . 45
2R, MPHMGHIRFEAK T 1.44 mg/LI}, 48h N oAt
TSI, MPHMGIRE1A%]10.21 mg/LET, 24h3ET:
2 K(16.65+0.06)%, 48h[FFET- % H(36.65+0.08)%;

#* 2 FRIREHPHMGH IR MBI R KR
Tab. 2 Killing effect of different concentrations of PHMG on
Vibrio parahaemolyticus

¥ & Concentration (mg/L) TR SHBUEKL
0.10 1.26+0.41
0.15 2.67+0.25
0.2 6.00+0.58
0.5 6.00+0.79

WRIENT2.19 mg/LET, 24h 3BT 3 4(28.35+0.08)%,
48hIIFET - Z N (71.65£0.08)%; 24K 4500.00 mg/
LI, 24hz XU 2L (B 1), #2400
48h AL T 2 dE, 1T H A3 HPHMG 24h(fLCs)=
80.28 mg/L; 48hLCs5y=23.32 mg/L, %4 W E
SC=0.59 mg/L.
2.5 PHMG X &R MINE MLAEST AR I
1ER

AN [ P55 %) s o 3B 0 MLV 0 i i Ak
I 235 SR R, RV LI T B FETE 1310 cfw/mL
i, 48h P AT DA XS R A6 T2 2505 04 2(70+£1.73) % LA
(B 2), BRI EFE 1107 cfu/mLAE AT i 5
PHMG )42 LIk FE o

FEXTR S5 DU 5 2 AV 510 uL 1x107 cfu/mL Y
V5 L I R B R, AR Al K R 433 I APHMG,
A KRR 02, 0.5, 0.8. 1.IAI1.4 mg/L.
TREG 45 R R, PHMGIK BEE0.2 mg/LI, X4 Bl
AL 5B RS )5 R A B S5 () OR AP R0, %o R AR £
PREF(33.33£13.00)%(24h) F1(22.2249.11)%
(48h) /i 47 ; WRFEIEF0.5 mg/LA, 24h K 48h % Xt #iF
(IR AP 280K (77.7845.01) % (77.78+5.89)%, H.
150.8 mg/L4H24h(83.33+2.90)% }248h(77.78+9.17)%-
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Tab. 3 The killing ability of different concentrations of PHMG against different pathogenic bacteria and one kind of probiotics

PHMG# ¥ EIAMINEG - WEINEG AR IREEE WEKSER e b g
PHMG Vibrio WELHG T, G G g CHREERE RS AT
. . Vibrio . . o . G Streptococcus G Bacillus
concentration parahaemolyticus natrieeens G- alginolyticus Vibrio Edwardsiella  Aeromonas _ iniae G coaoulans G
(mg/L) G 8 harveyi G tarda G hydrophila G 8
0.20 6.00+0.23 4.37+0.91 6.00+1.02 5.32+0.25 3.26+0.25 0.8340.11 2.30+0.11 0.36+0.32
0.50 6.00+0.48 6.00+0.26 6.00+0.98 6.00+0.63 3.10+0.17 3.36+0.67 4.27+0.43 1.84+0.15
1.00 6.00+0.49 6.00+0.58 6.00+0.65 6.00+0.22 6.00+0.38 6.00+0.57 3.80+0.92 2.20+0.14
2.00 6.00+0.75 6.00+£0.79 6.00+0.47 6.00+0.49 6.00+0.84 6.00+0.86 4.5240.55 2.89+0.33
a a 100 r a a
100 — 7 a a
g0 | E£A424h % - b 24h a a a a TT TI
< — b 5 g 4 T T PH T 29
EE 48h % L 2
2 70 ¢ #HEL
g 60 o § 60
= i ® 2SS b
= L E 9o >
g 0 ¢ ®SE 40
e O b 23 b
W 30 F =
1 - 5 20
1 20 ~
0 gag ad. dd, , 0
’ 0 020 144 1021 72.19 500.00 02 03 08 M 4
" PHMG ikpi ’ ' PHMGiR 22

Concentration of PHMG (mg/L)

1 AR IPHMGR FLARTEXT R ) B8 4%
Fig. 1 The lethal rate of different concentrations of PHMG
against Litopenaeus vannamei
FRERNF R BRI A < (A7 7E B35 1 22 57 (P<0.05); TR
Different letters denote significant differences between the test
groups (P<0.05); the same applies below

%0
o | BB aa

[148h {
70 + v

60 I 7

50
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20 r bb

O %%I
c C c C c C c C
0 L L L L L

0 10° 104 108 100 107
BT MR E

Concentrations of Vibrio parahaemolyticus (cfu/mL)

BT 2R Lethal rate (%)

Bl 2 AN [ 3 P e T I %o PLAREE X i (1 B e
Fig. 2 The lethal rate of different concentrations of Vibrio
parahaemolyticus against Litopenaeus vannamei

1.1 mg/L#H24h(83.33+8.99)% /2 48h(83.33+9.07)%.
1.4 mg/LZ24h(88.89+6.07)% 5 48h(88.89+5.14)%
AR ORI 2 A B2 2 7 (] 3).

N T fEPHMGS X E @l ifi 9B N gR s it iR
AR E F, BT S B IR A X ERAP o, i T
IKA A I NAS TR BE A B PHMG 24h M148h 5 FLAA

Concentration of PHMG (mg/L)

B3 AR IPHMGT FLANVE ST (1 £ 4718 F
Fig. 3 The protective effect of different concentrations of PHMG
on Litopenaeus vannamei infected by Vibrio parahaemolyticus

VRO U A IR AR ) R v R R Bt . 45 SRR (] 4),
B A5 PHMGYR FE IR 57, FLANIEE o B Mk e i 25 )
I B B B ek D, 48hJi5 1.1 mg/L4H 2 1.4 mg/L
ZFLJF g i N B A B0
2.6 AEREPHMGTE/K KA RIFERRRIE

SO TR, B K EPHMGTE /K A& i 58 43
WP, 45 B B 7R: 0.50 mg/LIVPHMGEH, Fi4d#l A
BEA, FESFIEE6 RIKE B3 N %, 1.00 mg/L
FIPHMGH, 7E3R58 (1) 7d 9 Ehisefa e, W BEAE(0.73+
0.05)—(1.02+0.04) mg/L, 7E 5 #H B A T %, (H 2
FARZEE S), X HPHMG E7E /K 44 K i ]
HAEAE, BAVERERRE . RPBEARIIR
3 g
3.1 FRELEESEFIXTINERR KSR

JRBE R — R 2 G HARAEE. ftis
Bl T MRIRATIRGE A, B 51 R 7R
ERVEHE N 2 R A, R R MERAT 4 K IR
. VUK H SRR TR A I R T I i ER
(R 2845 R, R I I 5 S L X 2 AT
iR R IR BE S A 2 o — AN ) . AR
SE LN, A (AR S () 9 B 56 B g B X —
5 E H R R IR KR 22 K, A KSR R
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Fig. 4 Effects of different concentrations of PHMG on Vibrio
Parahaemolyticus in Litopenaeus vannamei

15
£ 020.50 mg/L
O N A A A ACJ1.00mgL
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Q%
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Fig. 5 Residual concentration of 0.50 and 1.00 mg/L PHMG in
water after 7 days

MR, AR, XSRS
T B A I B A% KRR I ek SR A —F, dnwE
FUR I B G453 B (1) B/ INHV B TR PEE (ML C)
310 mg/L. /N B KR (MBC) 910000 mg/L”Y;
A R B I FIMICN40 mg/L. MBCHN
310 mg/L, X ¥ 8 9N 1 Al E i I e i MICYe) 2R
32 mg/L, X V& N E I MBC 64 mg/L, % &7 I
I FIMBC 128 mg/L™; 1200 mg/Lid A 2 B 1
FA 5Smin A R 58 45 5% KgAK P A k. s
SR NA IR MIC. MBCY)42.32 mg/L™,
TX gk BRI 22 H0H B I R K R R 2

ARAR IR R 22 Ff 1 #5575 H PHM G 2% 2K &I ¥4 1
ST P 280 R B I, L R U 2 e R e A T, %K
B A 515,520,580 kBRS¢ M0 B i 06
R IPHMGX Bl MG 3 EE I . Il
B MRS . 68 I L b A I F A K BE IR
5, MICFIMBC4y 7 41.5F13.0 mg/L. PHMG% T
7K WIS 1 H ey, AT DA 2 L 300 T4 i 45 4 B 40 g
F My 57 LA PR R TR S S DR B, R N

o, SANE AN R R AR R AVER, A0 2
WLV 3 777 A et Rk A S R, MTTT 2% KA i 07,
T 284 £6 288 TP B T R Vs M RIS 5570, Ho%
P HLEE R K= P A IR LA, &) TR e A
B R AT A4 B R T, B FE A P NP R O, B
20 20 I A R, AR R Y RS
B AT BRI S SE &, BHE A m
ROR KN 248 41, Rt — b 1 o HOR R e T
X AT 6 & PHM G R RUBE 254 3 2% 45 IR K1 I
SN AE 0 L 0 S A

3.2 PHMGXAREMRKENESR

AW TAT I, A [FH EEPHMGXT G B Al
G H IR KAESIAFAE 2R, 7£1.00 mg/LI %t PURRHIT
B FR Bl 7 AR T . KRB S NP G
T K AIEFN100%, 111 %5 95 Tl G 12 i e 1K 1 A
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SCREEN OF DISINFECTANT AGAINST VIBRIO PARAHAEMOLYTICUS AND
THE APPLICABLE EVALUATION OF PHMG IN PREVENTING
LITOPENAEUS VANNAMEI AHPNS

CHEN Hong-Ju, ZHANG Xuan, XU Gao-Peng, YAO Zhi-Lei, ZHAO Yan, WANG Hui and JI Xiang-Shan

(Shandong Provincial Key Laboratory of Animal Biotechnology and Disease Control and Prevention, Shandong Agricultural
University, Tai’an 271018, China)

Abstract: To find a highly effective and low-toxic disinfectant on Vibrio parahaemolyticus, twenty-two kinds of disin-
fectants including commonly used benzalkonium bromide and polyhexamethylene guanidine hydrochloride (PHMG) in
the field of aquaculture and medicine were used for evaluating the killing ability on Vibrio parahaemolyticus. The re-
sults showed that the germicidal efficacy of PHMG had the best germicidal efficacy among 22 disinfectants against V.
parahaemolyticus. The results indicated that 100% of V. parahaemolyticus was killed when the PHMG concentration
reached 0.2 mg/L. The killing effects for 7 common pathogens and 1 probiotic (Bacillus coagulans) indicated that
PHMG had high efficacy in killing Vibrio, modest ability in killing Streptococcus iniae etc., and the worst killing effi-
cacy on B. coagulans. The acute toxicity test showed that the LCs, of PHMG was 80.28 mg/L at 24h and 23.32 mg/L at
48h, and the safety concentration (SC) was 0.59 mg/L. The protective test of PHMG for L. vannamei infected by V.
parahaemolyticus showed that the survival rate of L. vannamei was (77.78+5.01)% when the PHMG reached 0.5 mg/L,
and there was no significant difference with the other three high-density groups. With the increase of PHMG concentra-
tion, the number of V. parahaemolyticus in hepatopancreas decreased significantly, and the number of V. parahaemo-
Iyticus in 1.1 mg/L and 1.4 mg/L groups decreased to 0 after 48h. The results of the PHMG degradation test showed
that 0.5 mg/L PHMG slightly decreased on the 5th and 6th days, and 1 mg/L PHMG was generally stable during the ex-
periment of the 7d. This study demonstrated that PHMG has the characteristics of high efficiency, low toxicity and low
degradation, and is an ideal disinfectant for preventing L. vannamei AHPNS infected by V. parahaemolyticus.
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