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1 MoK &

L1 ##
L1.1 B wbk: Wk 1, AERAF Hp,

Esherichia coli ATCC 25922 F Staphylococcus aureus
ATCC 25923 J2 [ Pr_F 3 F 59 be A 3R 25 5052 56 09 A
YRR R PR
L1.2 258 AR R Gl A AL ¥ g (SBP) , A=
il A, 5 7 U5 4l RE R I A5 IR SCHER[ 10 — 11 ] 3
1o hMRF &R, A A B, MACE L Z MR (TBA),
ZUE M (NBT) , 2K ELHF (DPCL) , — HY B i i
N-%# 4L (DMPO) 55, Iy T SIGMA A ] o HAth 12051
Yo [ o3 Bl
113 BigRdk a5 57 MH 1595 28 (1l T b 5
ZH YA R R o
1.2 XEZRNLMEEFUE

AT B A B o R4, SRR 2R 0 :3.0 mL
50 mmol/ L /R 2 w1 7% 8 mmol/L AT &1 A M |
0.5 mmol/Lid % fL & .0. 1 mL . 30°C T 4 il
470 nm Wi DLRAE f B A 7> 4k = i A2 e, 1
205 FF UL IR 193 3 O R 2L e =26. 6 mmol/(L-cm) , L)
B min 4L 1 pwmol JERYE SR — AW F7 546 o
1.3 FEUSKENNUE

ZMESCHR [ 13 ]34T o
1.4 SBP-H,O,-KI &I EEHR

0T AE TN N34S AR T Bk IR A e
T 100 mL MH ¥ {4 55 37 3 v, 37 °C 48 IR i 6 15 57
12 ho B 1 %0 B B8 WG 12 T U TN AT AS [R) e 8
SBP H,0, KI i85 57 S b, B BR 1 h HUkE, L3Ot
6 RE T I 52 BRI AY Jh JEEE OD g, , AL TH 1Y A2 KA
32 AN B By 2 B SRR AR SBP-H,0,-KI K 5
(1 400 B VE

ABAE DN E « A R b PR IRCRA , 3 Fh T
100 mL MH ¥ fA55 F5 B v, 37 C #8 RS 45 97 12 b,
B WCAR BAR 50 mmol/L pH 6.5 B R 22 o i bt

T2 U, FE A G i i £ R A T R Y A0 i
W, Mo TEIRE I AGE whol R S A ALY
W, & T 37°CHEE 10 min, i SBP 7870 W B T B
K ELRIE A KILH,0,, & T 37°C# K b s —
E IS [E] )5, TR AR M, G817 15 248 7/ 80 ( CFU, colony
forming unit) , & SBP-H,0,-KI {& & i) 3% B1E I .
1.5 #& SBP-H,0,-KI 4k & fp 8 F il iy 7= &

50 mmol/L pH6. 2 [ R 2% th K , & SBP £k
& 3 U/mL, H,0, & ¥ & 2 mmol/L, KI £ ¥ J&
0.3 mmol/L, LA 0. 5% & Hy ¥ W K0 , I #8 WL 5¢ 1
RGN IR fa
1.6 # SBP-H,O0,-KIKZFEEHENT%

R AR AC L BE % R (TBA) 15 A 2 4k A o Sk
(+OH) 7=k 2-Bi A -D-RWE7E - OH AEHI T &2k
B R R A B 7 ) 5 TBA SR A K, 7 532 nm
WA W, 10 mL 2 AR R A 1.6 U/mL
SBP,0. 1 mmol/L H,0,,1 mmol/L KI,5 mmol/L 2-Jii
A -D-1% 0% ,37°C ¥k 3% 30 min, L1 mL 2 00 A
1 mL 1% (w/v) TBA % #% ( TBA % 7F 50 mmol/L

NaOHEW T )M 1 mL2.8% (w/v) —HLR, &
B8 20 min, ¥ H 5 & 532 nm &b 12 G {E ,532 nm
TR RIIA Z A R,

1.7 #& W SBP-H,0,-KITZHEBFAEFEHE
B =&

K U Uk (NBT) i J5t 32 0 5 i 4 9 B8 5~ F
5B S (U aRa SO i =W - R S s S B S I A W U
(NBT) %8 Ak AR KB E R A, 55l &=
SEOSFRA AR, IEAE 580 nm P Ab 77 AR S I I
T A X AR S PR A IO W TE 580 nm Y L (8, 5E
BIL S NBT, DA ] 422 AR R Ak & v iyl A B 8
Bl AEa, 10 mL R NE R P E&AH 1.6 U/mL
SBP,0.1 mmol/L H,0,,1 mmol/L KI,0.5 mmol/L
NBT,37°C 4% 30 min, $K J5 H] = 4075 BF 28 B, I 4
580 nm Ab (I SGAE .
1.8 #i SBP-H,O0,-KI &P BEREN~4%

ZORREE(DPCI) 4 Ak 't B2 T A ) PR 2 AR
S E S R REP(DPC) R, A KR
ELiR (DPCO) , DPCO ¢ % — DU G2 b e 25 I A L
AH L TE 563 nm b 5 W W, DA T AT LA AS: ) Bp 2k 25 4
(7= A K A X 7= B, 10 mL R R R P A
1.6 U/mL SBP, 0.1 mmol/L H,0,,1 mmol/L KI,
2.5 mmol/L DPCI,37°C #£¥% 30 min, %%k J5 H & - 4
SALBR A, M 563 nm 4B B .
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1.9 BFIMEEREEN(ESR)KIEEEEHE
B &

1£ 50 mmol/L pH6. 2 () 1 R 2% wh il , SBP 2 ¥
9 U/mL, H,0, & ¥ F 2 mmol/L, KI 4 ¥k ¥
0.3 mmol/L, — H R 1 N-2 1k % ( DMPO, 5, 5-
dimethyl-1-pyrroline N-oxide) ZL ¥ fF 160 mmol/L, &
S5 T AE ESP300 H, - I f#% 3 9% 33 7% {) ( Bruker,
i) #E47 ESR P

2 #X

2.1 SBP-H,0,-KIZZMEERAREASTWMRIL

SBP-H,0,-KI J&—4 3 LIk &, Hi ik B £ W,
TEA I 5% B9 v FEYE Iy (SBP 0.1 - 10 U/mL,
H,0, 0.01 — 10 mmol/L,KI 0. 001 — 10 mmol/L) , {F
fay B — 20 43 EB TG R AE L2 4 A A B R skonT
BEACA LSS IR VEH o AR s — 2 7 & 1 A8 fk
BRI REXT = oA R IR AL A R o R AR 5K
Kt 6 TN mxk 3 WE AT T A4S,
Z AR M SR AL 25 0, T AR 2= 8 R, M
FHAGAH 28 B L 2 2 A8 & 1 P R AVE 2 — A 30
WU AR SO SR FIRE B AT 45 4R IR 1k L SR 78 SBP,
H,0, F1 KI /)25 B A1E H /9 U0 A0 (e, BRI [ 2 2 A
A MRS — AR T 3 iR, DL TR
WFE T OD g B8/ H AR AL RAEAR R T J7 .
DAt R A5 800 2 e (H R (g ) o SF(EZ% LW
BEIE2ADIHNEZEGEHTES N —-HEMN
0D fH AR FME T, FMHERE SR ERTE
SBP > 0.7 U/mL, H,0, > 0.6 mmol/L, KI >
0.7 mmol/Li}, 7 2 h PRI AT 35 2T 80% L) | g
R . B TFis s 3 ANEIE—fe i ik, B
DU R B 45 SR SR A — 2 1Y SR R M, {2 & /E A SBP-
H,0,-KI & Z B it #E 47 30 B8/ 28 1 3 56 1% 13 114K B
PSRIETTAT I o DL Ab, B (B 2 b T A= KR A B i
BRI TR KRS i g s po (o e e T
RO J7o Wi CFU Sk AR RIR S 09 4 T8 B B8 1Y TR
TER, AT RAERE T .
2.2 SBP-H,O,-KI &M AR EXBAEHMRHE
£

R bR g0 45 R, £ SBP 1 U/mL, H,0,
0.8 mmol/L,KI 1 mmol/L [ Z& 3 47 3% T %% 5
SE LW IR I AN R W E . > 1 x 10°/mL CFU, i
KR 1, FE 1 b4 AT LU Y SBP-H,0,-
KT XA [] 20 B 10 R BRS80S A 25 57 AR 70 K 00 &%

129 A
1.0
. 0.84 O 1.7U/mL
Q‘B o 1.3U/mL
Q 0.6 v 1 U/mL
v 0.7 U/mL
0.4 x 0.3 U/mL
e 0U/mL
0.2
0.0
00 25 5.0 75 100 125 150
t/h
1.254
1.00+ O 1 mmol/L
< 0.8 mmol/L
s 0.751 * 0.6 mmol/L
86 v 0.4 mmol/L
0.50+ e 0 mmol/L
0.25
0008 @ ©® @ ®
12.5
1.257
1.007 © 0.8 mmol/L
¢ 0.6 mmol/L
< 0.757 a 0.4 mmol/L
OO v 0.2 mmol/L
0.50 o 0mmollL
0.254
0.00 1
0.0 12.5

1 SBP-H,0,-KIKZHEHFRETZTUI E. coli
ATCC 25922 & K {90 #l 1€ A

Fig. 1 The antibacterial action when the concentration changes

of the three components in SBP-H,0,-KI system. A. SBP
concentration changed, H,0, 0. 8 mmol/L and KI 1 mmol/L did
not change. B: H, 0, concentration changed, SBP 1 U/mL and

KI 1 mmol/L did not change. C: KI concentration changed, but

SBP 1 U/mL and H,0, 0. 8 mmol/L did not change.

TETF R WAE AR, ol LAy g LR LSS 5 — 28,
X SBP-H, 0,-KT 4 £ A U9 46 1 (30 min N AR
BURTE AR D), G 2R, 22 P AT B fRPR M AR
5528, X SBP-H,0,-KI f& 2 A K 2 19 46 1
(20 min YR LR B AE T, 30 min A {385 % W6 1R
R S WA ZF SRR B, 96 EC AT B TR AT I, B R D T
[R5, 28 =&, X SBP-H,0,-KI & 5 Mt 4 S0 i)
0T (10 min YA B A 5€ 4,30 min 40 B8 % 42 48 4%
FE) , UNER AT FE VD T) TR TR, B 2 IO o 1, S R D
WOBEBRTA , W4T BRI 25 . SR U2 XF SBP-H, 0,-KI 1A
AU (10 min N B4 7R S0 ) , AR I A il R
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SORAA B Ao b, [R R A [R] R RY 40 R, X SBP-
H,0,-KI /R R BURMEA B2 5 0 G AT B BR T %)
SBP-H, 0,-KI {4 F A B2 , 1 e 7 5% BR 17 U 42 0% 5
BT FE D 1T I (R B ) 1) O o T i R U
I PR (Il R 20 B AR ), 45, X — SO ik 22 5 i AL
HMEAFHR T o
2.3 SBP-H,O0,-KI A ZHMEANNEMRANNZF
MCEL 3 56 45 2R AT LA A0 A 6] 46 7 X5 SBP-
H,0,-KI AR £ B BURPE A TR (3R 1) o BRI 3 i s
PEAS A B 20 3 2E AT SBP-H, 0, -KT 4 5 158 2l g 2718
B 1 PR R WY, JR R SBP-H,0,-KI A& & 4%

oI U B, nl DL HOR BRACR o I, 38 o T4
5 AT LU 2 10 min A6 JIT 26 40 78 BE 35 99. 99%
M AE AR SBP-H,0,-KT K 2 ) 21 18 23 1805 98 05 1
MM e AT 4 i 2 ) 2l (18] 2) o SR R
KT 8 f FH LT 5 A AR AT 40 R AR, 5500 IR Ry 4
T H,0,-KTHR S /E TS H, 0, 4 B4 4 5 R
LAl H 3T (A %0 2R R A 22 1) 5 A SBP-H,0,-
KT 3 [/ A R B o LA s A o e o, B o
H5 358 878 - SBP-H,0,-KT 5¢ 5 {& & sl H 20 1 i o
Xt AN [R) 0 BT A 400 B A A 22 5

%1 SBP-H,0,-KIKRMXHEHIER"

Table 1 The antibacterial action of SBP-H, O, -KI system for 17 bacterial strains

Strains G /G~ Time (min)

0 10 20 30
Streptococcus mitis  CMCC 32232 G* + + 4+ + o+ 4+ + o+ + + o+ o+
Proteus vuigaris  pm2 G + o+ o+ + o+ o+ + o+ + + o+ o+
Vibrio fluvialis G~ + + + + + + + + + + + +
Pseudomonsa fluorescens CMCC 53518 G- + + 4+ + o+ 4+ + o+ + + o+ o+
Pseudomonsa solanacearum G~ + 4+ + + o4+ o+ + o+ o+ + o+ o+
Bacillus cereus CMCC63301 G + 4+ + + 4+ + + 4+ + +
Citrobacter freundii G~ + + + + 4+ + + + + +
Salmonella enteritidis CMCC50336 G~ + 4+ + + 4+ + + 4+ + +
Salmonella Typhimurium CMCC50013-6 G~ + + + + + + + _
Shigella flexneri 301 G~ + 4+ + + 4+ + - _
Listeria monocytogenes CMCC50043 G* + 4+ + + 4+ + - _
Streptococcus salivarius CMCC 32231 G* + + + + _ _
Staphylococcus aureus ATCC 25923 G* + o+ + + _ _
Staphylococcus warneri G* + + + — _ _
Esherichia coli ATCC 25922 G~ + + + — _ _
Esherichia coli ATCC 31343 G~ + + + - _ _
Klebsiella pneumoniae G~ + + + = - _
+ + + : Bacterial survival ratio >90% ; + : Bacterial survival ratio <1% ; — ; Bacterial survival ratio =0 or <1 nu/00

W Ah I T 7R B Mk SBP-H,0,-KI & £ AF
MTWAES e, 85 R WK 3, K3 4R B
SBP- H,0,-KI $ii E & & 1EH E. coli 5,2 min P§ CFU
1 10°/mL iR f& % 0, SBP- H,0,-KI #i 1 1k & 4b
B S. aurew J5 ,CFU 7E48 8 min A A 10°/mL 153 f&
20, HERYLW] SBP- H,0,-KI 1A 5 1) 4% 1 2 B 2
e P, WS R 1 GRS .

2.4 HEUHEFNETESEENRTEPHEI SBP-
H,O0,-KI {F # B BTN

6 IR i A TR R <6 €8 T ) BR T AR O A R
P, I 5E 72 B0 ) & 1Y SBP-H,0,-KT 4 5 b j% 21
FLAUG 4 X SBP-H, 0,-KT 4 £ fY #2828 10 1
o BT s B 4R W, SBP-H,0,-KI {& &

AT — 1 3 i vk B2 78 Ak, B BE 52 ) 3% S 1K & 09 40 1 R
PR o PR, 56 v T PR R A 43 1 VR JE (SBP
3 U/mL,H,0, 2 mmol/L) , il % 30 min A] DA ALk
W AN TR A KT MR . DAL MR B AY 172 Fi 273 il 3K
FEF R EAT 20 TR A% AR 35 < R LA 1 %0 T B TR Ak Y 2
Folr 25 A [ 7 S5 K1 B SBP-H, 0, -KI 4 2 i 37 fif 5% 3¢
B UREERE IR O — AR A A — AR A R b, A
B R 1000 4%, A2 K 2 10 8 (2" =1024) 177
WAL, AL AR AR b, S B BRORE I A R T
X} SBP-H,0,-KI {4 & i ff &+ (B SBP 3 U/mL,
H,0,2 mmol/L 444,30 min A %E izt 36 40 54 (19 KT
WRE) o IR LE R ILIE 4. F P BB KT
FE I 38T ) 1 1 SBP-H, 0,-KI {4 & v i%E 22 4E K
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S 1.0 “*H0,
->—KI
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1.04 “¥-H0,
-O-KI
0.5+ —e—control

2 SBP-H,0,-KI k& EHIE 3 /1 %
Fig. 2 Inhibition kinetics of SBP-H, O, -KI system for three different
bacterial strains. A Esherichia. coli ATCC 25922; SBP 1 U/mL,
H,0, 0.8 mmol/L, KI 1 mmol/L; B: Staphyloccocus aureuw ATCC
25923;SBP 2.5 U/mL, H,0, 1.6 mmol/L, KI 1.4 mmol/L; C:

Pseudomonas solanacarum, SBP 2 U/mL, H,0, 1.2 mmol/L, KI

2.5 mmol/L.
10.0 —8- E.coli
--%- S.auren
BOK-*
*
o 6.0+
= %
C Y
o 4.0
,Sl **
2.0 X
00 BB BB % %%
0 2 4 6 8 10 12
t/min

3 SBP-H,O0,-KI K RMREHNF
Fig.3  Sterilization kinetics of SBP-H,0,-KI system for two bacterial

types(G* and G~ ). SBP9 U/mL, H,0, 10 wmol/L, KI 1.0 mmol/L.

150 ARy FE b, HBUBME ey B B A (181 4) 5 &
B0, 7 2] K R A R L EOPE ) Y SBP-H, 0, -KT {4
AP AR 150 AQ, BRES 1 RALARRT (A 29 10 40) 5

A 25 T R (RN 7 LR TRABTIY) , R 1 4%
P P b A P 8l (EBURE R A 8T BB 3
(E4).

250 —B- E.colil

200 - -Ecolill

—* S.aureu 1

<
S 15
i 0 -~ S.aureu 11
= B At = SR a
= 100 *——k——* *
=3
© 50

OI T T T T 1

0 50 100 150 200 250

Cell growing generations

4 MEETHIENE SBP-H,0,-KI &P ELEERE
HAEEETHER

Fig.4  The variances of the sensitivity for four bacterial populations
growing in sub-lethal doses SBP-H, O, -KI system. The sub-lethal doses I
of Esherichia. coli ATCC 25922 was SBP 3 U/mL, H,0, 2 mmol/L,KI
0. 12 mol/L, the doses IT was SBP 3 U/mL, H,0, 2 mmol/L, KI 0.2
mmol/L. The sub-lethal doses 1 of Staphyloccocus aurew ATCC 25923
was SBP 3 U/mL, H,0, 2 mmol/L, KI 0. 06 mmol/L, the doses II was

SBP 3 U/mL, H,0, 2 mmol/L,KI 0. 15 mmol/L.

ST g% 3R B4 TR AR I B0AE 7 £ 1 SBP-H, 0, -
KT {4 2 v 72 22 45 A LR R A W 8 T B O 3,
180T 4 TR AE S 3ROAE ) i B A 3R I S A AR Y U
A ARG DL X RS . SR WLE 5. S P R R
BH, K FF A A 2 SO0 71 08 5 3 (1/2MIC) [ 1%
Fed P G AR A B 3 AN R 2R K A B O
I, AE T 20 DA GT R A 3 0 SR N BT R R X B
B 2 9 MIC {EAWTHE ) .

ST RS i oK R A AR I SO R R
R RE IR P SR, X B R W BRI AW T
e 3l B 5 0 0 D AL S A T A AR e R v A TR
HEAAR b b 52 728 A 0T 1Y) 7 A K AR BE AR i 5 Y L
], 25 5 3 B < K A v A S B00E 39 4 11 3 B 3 A B
rh i 2 35 3R 200 AR, A B R R R bR AR
T (E X RAE AMIC K UL E R # 8 Xk E F ol fa
FEAE ) AN BB LRk 10 7 BIAR 25 5 O
FH s RPUER AR

PoAE R PUPE 5 A8 T Y O  , — R AR T
T4 x MIC 1 25 W) e B A Ry 0 32 2% 1, BEAE 4 x MIC
B I R AR K PR AR, R,
Z: BP0 A= Z 0 B 04 07 % , 4N R 7 S 08 I i SBP-
H,0,-KI & R i & Gt & (50 18,100 18, 150 1L,
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MIC to Neomycin/(pg/mL)

0.0 T T T
0 50 100 150

Cell growing generations

200 250 300

5 KBHEATCC25922 HERBRAFEHFEEZTHEL
EREHFRETHER

Fig.5 The sensitivity of bacterial population growing in sub-lethal
doses neomycin. The MIC of Esherichia. coli ATCC 25922 to neomycin
was 1.56 wg/mL, the sub-lethal doses used for this experiment was

0.78 wg/mL.

200 fREF) , 23 BN 1/2MIC (9 K5 FF # AL A5 329
2/3 MIC W KIAAT AL AR F2 9 L 1/2MIC 1Y 4 B 6
1 26 PR R AL AR KRG 32 2/3MIC (1) 4 ¥ 4074 45 2K 1R %
FREE TR v & A0 TR B W 5 mL, B0 R 4 TR A
BT 4 x MIC 1 SBP-H,0,-KI {& Z& 1 &b 2 30 min
(1 :4 x MIC # SBP-H,0,-KI {& % /& : SBP F1 H,0,
RV B 5 1 1 05 35 I e v B 0 A AR Ak (L KT R 2
AR BERY 4 £5) , 2 R S5 #0 T 45 B AA 05 40 7

PR JE 1 i — 2P 15 2] SBP-H, 0,-KT & & i) §t 7 48
P o FR TS5 b BT B B GA 5 omL, H b i) 2 1A 4
Ji S 2 10" CFU {348 ¥ A5 13 B RE R ST 4 x MIC f
SBP-H,0,-KI Y40 PR 40 Ml . fh it o] LLAS ), 75 A 58
55 T 358 BB I 358 7 4 1 SBP-H, O, -KT {4 3 v % 42
TR, 2 TS 50 1 s 1 BURR A TR - R AT R 25922
14 B (0 B A9 BR T 25923 #R A 5 S 0 AR B BT
PERAR
2.5 SBP-H,0,-KI {k & X HLIB iR 1T

HR A DA 3o 48016 9 B -H, O, -KT 4 & 2% T 1 AT
REALI, 1% 1t 7 4 OG5 LA K ) SBP-H, 0,-KI {4 %
FRAERTE T RS B R L 2, IR A R R,
FEAS K 56 K I Ty 3 04 5 B0RE S [EL , SBP-H, 0, -K1
WRARER AR, R E AT, A g
LA . ESR K45 Rk —LE W] T SBP-H,0,-KI
RN AR ABIECE 6-A) , S, =R
B LAY SRR R -Fenton )W (Fe’*-H,0,) I g
PR A A A (K 6-B)  fH R B /R FHAR 55
(%3). AN, 7E SBP-H,0,-KI & F fin A Al ¥ 4
E R I W, VAR R e EL B €8 3 T R, 1
SBP-H, 0,-KI 477 & & Z = A= T B sl

x2 N SBP-H,0,-KIGCZFRAHE BERBEFMERXRETEN~4%

Table 2 Detection the occurring of hydroxyl radical, superoxide anion and singlet oxygen in SBP-H, O, -KI system

Detection contents SBP-H, O, -KI H,0, - Kl Control ( Water)
0D,,, Hydroxyl radical 0. 066 +0.003 0.071 £0. 004 0.061 +0.008
0Dy, Superoxide anion 0.023 +£0. 004 0.013 £0. 004 0.017 £0. 005
0D, Singlet oxygen 0. 652 +0.003 0. 060 0. 024 0.034 £0.003

%3 SBP-H,0,-KIA%5 Fe’* —H,0, kR X HEALLH (30 min)

Table 3 Comparison of the bactericidal effect during reacts in 30 minutes of SBP-H, 0,-KI system and Fe’* -H, 0, system
Groups Fet* H,0, Fe’* -H, 0, SBP-H, 0, -KI Control ( water)
E. coli 1.72 x 10° 1.87 x10° 1.86 x 10° 0 1.58 x10°
CFu S. aureu 8.70 x 10° 1.23 x 10° 7.50 x 10° 0 1.88 x 10’

Fe’* 0.2 mmol/L, SBP 3 U/mL, H,0, 2 mmol/L, KI 0.3 mmol/L.
3 itk
3.1 SBP-H,0,-KI £ % g9 #I & 0 5% H A

AR SCHE R R VIR Al HER 2 SBP-H,0,-KI {k
%E"Jig%%j} ,ﬁgfgﬁxmhl'ﬁ“ﬁ Hzoz EZ Hzoz'
KIfARhREA AR R TFERE I Z " W58
AR ER  p HE A Oh — O R A
LU, BEAE FH T 0 A 0 A0 L BE T IO A ) Y i
P A W e ik R I 5 BB AL A 2R F1 SR O 1 P Y

L REHE AT, (£ P AR T T A 9 R A 2 RE
KL RESAAL LR , WPk DNA FII RNA 55 2 Fh Bl il
) e 45 OB B R T R e
i A ALY EE-H, O, -KI i R & A H,0,, NIk
FEH — A AT R LB 2 — 2 th T H AR TR A
HIBE S A2 ) R T3 i T i Aok (TBA %)
Py (ESR) A 52 [ 5 09 77 28, 25 R 2 32 1]
SBP-H,0,-KI {A R p ok 5k A b 287 o 7Rl
e [a] BE E T AR R AR A A Y A A R —
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El6 ESRIFEZEWMNEEBHENS%
Fig.6  Detection the occurring of hydroxyl radical in SBP-H,0,-KI
system by EPR spectrum. A:SBP-H,0O,-Klsystem with SBP 3U/mL,
H,0, 2 mmol/L, KI 0.3 mmol/L. B: Fe?* -H, 0, system with Fe**
0. 2mmol/L, H,0, 2 mmol/L.

Fe’*-H,0, {& & (Fenton T i A& ), IESL T Fe'* -
H,O0, kA=A M, AR34EE, T
DU A I B L [ R AR Y Fe’T-H,0, (R R,
H,0, 28 B S AR 55 5 40 &2 Hh, SBP-H,0,-KI {k &
A o B R [ P B 7 AR BRI A R
PRt HfE TR Bk 1 fR SN & SBP-H, 0,-KI f& & 11 &
TARAWHEZE, [, SBP-H,0,-KI {& & bt % H 1
2168 A BH S 1 7 A DR HE T A AR B B P S
J& SBP-H,0,-KI (KR FZRE 7.

MR A 2 L8 35 4G T 905 P 4R 1 S B0 45 5L, T A
#HEWT SBP-H,0,-KI L #& R =48 T IS A . It
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T 5 BRG0S0 M AT S P 5 R 3 el 3L
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TR W P K A8 T 5 A i 48 Ak B 1 5 R 4 v Y S
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Foid 7 P 5 H X SBP-H,0,-KT J% B 4 & 1Y fUs E
AX,
3.3 ZHEX SBP-H,O,-KI A &R =4 H 4R E

S3 AT 4R X SBP-H, 0, -KT A 2 7 A= o v 1 Jit
LB G TE TR R IRE A AR BE J) o 76 JL min 3§
JUA min 22 K20 B 4 B4 R FR 43 A A, 4 T
P T A G AR P T B BT 5 R R D A B A
TG, 2 DR Sy 40 TR R A Gk AN 1) 98 A8 R A 1) 35 4 i 5K
AN 23 77 A2 52 A (ol 38 BETE AR /N 19 A7 1% 2 B 4
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3.4 SBP-H,0,-KI E—fERXEEKER
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AEAT 30 T B B M (Kl g ) o g, A X T
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B o BT R W] B3 A R T, 7 AR DUTE
AEWFET . R, B R TR ER AL 5 T fET
WA R 3% - 5%, B 3% LI L K
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KA 0.1 -3 mmol/L, [ b, A8 X} F fill 2 3 25 7,
SBP-H,0,-KI J& —Fl R R WA R, X TR A
HI Y Fe’ " -H,0, {k &, SBP-H,0,-KI B & — fift it 5%
HIER(EI) .
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Bactericidal effect of soybean peroxidase-hydrogen
peroxide-potassium iodide system

Jianling Jin, Weican Zhang” , Yu Li, Yue Zhao, Fei Wang, Peiji Gao"~
State Key Laboratory of Microbial Technology, School of Life Sciences, Shandong University, Jinan 250100, China

Abstract: [ Objective ] To study the bactericidal effect and the possible mechanisms of the three components system
[ soybean peroxidases ( SBP)-hydrogen peroxide ( H,0,)-potassium iodide ( KI), SBP-H,0,-KI]. [ Methods ] The
inhibition and bactericidal effect of SBP-H,0,-KI system to bacteria was detected by 0D, and the number of live bacteria
(CFU). The sensitivity was tested by comparing the minimum inhibitory concentration (MIC) of bacterial cultures before
and after cultured under sub-lethal dose of SBP-H,0,-KI system. Oxidizing activity groups were detected with physical and
chemical methods in order to explain the bactericidal mechanisms of SBP-H,0,-KI system. [ Results] SBP-H,0,-KI
ternary system had rapid and high efficient bactericidal effect to a variety of bacterial strains in just several minutes. The
MICs had no significant changes when bacterial cultures continuously cultured in sub-lethal dose of SBP-H,0,-KI system,
and no resistance / tolerance mutant strains could be isolated from them. Both physical and chemical test results showed
that no hydroxyl radical produced in SBP- H,O,-KI reaction system, chemical test results showed that no superoxide anion
but a singlet oxygen and iodine produced in SBP-H,0,-KI reaction system. [ Conclusion] These results suggested that
singlet oxygen and iodine or the iodine intermediate state may possible be the main sterilization factors for SBP-H,0,-KI
system, and hydroxyl radical and superoxide anion not. In addition, the both characteristics of SBP-H,0,-KI system:
rapid and high efficient bactericidal effect, and bacteria difficultly resisting to it, indicated it would have a good potential
application in medical and plant protection area.

Keywords: peroxidase, bactericidal mechanism, resistance, peroxidase-H,O,-KI, bacteria
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