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B XS BRUE 5 5 e AT B E Y AR R I R A

EAf 2% HRE EANF IH
KRR RFER TRESEYHEHAREN SN ERSTEHENE LI E KEE 300457)

-~

 E: [869] oW EEFxT gL T A A AMEAITRER. [Fix] XA XTT &M &
K aF BRI %, T AT AL AE I B W N am ) G e TE P0G Beh, SR BLR R 3 R S22 & PCR
(Quantitative real-time PCR, qRT-PCR)#& T FRo¥ it F 54T | A M AR K A B glpQ. nipD. gsiB.
deoB. luxS. sdiA ¥ FAKF . [4R] F5F3TRGE T AR OITH AR EZAN ERMA. &
BT R K, T AT 69 MICso /A4 1 024 mg/L, iZKRE0H 52T v &, 5 %47 H BAA-894
F2 IQCC10423 F ¥R A WL &9 47 5 F 5 4 83.7%F= 53.2%. KREH 2 048 mg/L 49 & A abapid
SRR 5, T AT B 69 FE M R A3 A IR K. B, FEETEF PCR 4R AP HEH
T R8I T T BT L T AT R A RAR K R R e R R L ARG . (28] £5FH
T REARAE A S A A TR Ao K& TR B AT A WL,

XBEIR: BT FEATE, AW, B

Inhibition of Cronobacter sakazakii biofilms by baicalin

JING Chun-E  LIPing DU Xin-Jun WU Xiao-Mi WANG Shuo’

(College of Food Engineering & Biotechnology, Tianjin University of Science & Technology, Key Laboratory of
Food Nutrition and Safety, Ministry of Education, Tianjin 300457, China)

Abstract: [Objective] We studied the inhibition of Cronobacter sakazakii biofilm by baicalin.
[Methods] XTT reduction assay was used to evaluate the effects of baicalin on the early adhesion of C.
sakazakii planktonic cells and the activity of sessile cells in biofilms. Quantitative real-time PCR
(qRT-PCR) was used to determine the expression level of the biofilm-associated genes, including glpQ,
nlpD, gsiB, deoB, [uxS, and sdiA. [Results] The inhibition of C. sakazakii biofilms by baicalin was
dose dependent. MICg of baicalin against C. sakazakii was 1 024 mg/L, with 83.7% inhibition of C.
sakazakii ATCC BAA-894 and 53.2% of C. sakazakii IQCC10423. In addition, 2 048 mg/L of baicalin
inhibited the adherence of C. sakazakii at its earlier development of new biofilms. gRT-PCR results
demonstrated that baicalin could down-regulate the expression of biofilm-associated genes in C.
sakazakii and further inhibited its biofilm formation. [Conclusion] Baicalin could be potentially used
as an antimicrobial to inhibit C. sakazakii biofilms.
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R e 73, 2 75 HT 1 (Cronobacter sakazakii)g@ T W
FERRL e 2 AT iR, 2 —Fh I . A R AEHE
fitizsh . EVEREAYE 2 RBAMEFF . BRIg se%
WP AS 2SR 1 P IE B RE, T2 —
BIEEAEEORE, BT SRR FEFR Y,
JEHGEH A LM e DI REAN 2 24 LB,
FEIBEHE /NS 25 | TR LA AN 48 2, ey
B VEFT A ARG PrsiE R T
DA TR B A IR I i B, ik e R A
st I AT AR R ELSUCR e TS YLl i e A
P T 2% T 390 £ I AT R R R v i
i, FECT AT 2 ARW I, DECE
1o i 245 TR AR X I PR ol FH ) SR p AR R T 3E
MHLEGHENY . L E 2 C BN IR T YL B O T
FAPEMERST, TRk T o an s AP 2y v S B i s
Yy Ve IR, BFSERITT R PR 2 R 55 2
Bo R SR RIS R Y —Fh 2
KALAYP, BRI EE . Ak, AT
GERIL, BT AT LU ] ] A S e 8 A= P R 1) T2
AR & 11 B 36 sy it ST o B P
AW AR D o A ST S I SR LAR T AR S s
Bl Ui 5 25 T R A P RSASETR , RS5 B5 X BR R e
BT A YRR, JF BTS2 e s
PCR i T 5 B U6 5 2 it - 1 26 0 BT B A7 DG ik
ki Anfh, M IHEI B s dLd], yrp
24 0 o A o] 2 0 0 2 3 T TR S A g AR S Jak
PR ERR2ARAE
1 MREE
1.1 E#. R®H 518
1.1.1 ##l: C. sakazakii ATCCBAA-894 Il [ 5[
H AR L, RE LT E M C. sakazakii
1QCC10423 g 7 Tl A R RGE HGy , 2 AR Sk
50 38 DA [ Bl Ry 5 25 5 AT T v 7 328 380 1 2 ) T
JICRE T 1) R R o
1.1.2 7 5188 LB 5557 5 (Luria-Bertani) It [
B ARA R AR ; PBS i (g/L): NaCl

8.00,KCl10.20,Na,HPO, 1.44, KH,PO, 0.24,pH 7.4;
WA (Baicalin), 14 [ H 5 24 ik e iFFEBE
110715-201318; I LA . XTT ., FLARAN(L-Lactic
acidsodium salt) . H Z5 /it (Menadione) . 2 Fl| 15 g
(Doripenem)Iy [ Sigma Aw] . BRI A Thermo
INH] s BAMIEEEEIL . Mgstercycler ep realplex 5%
A} e 7 PCR 1Y, Eppendorf A +l; 96 fLiEE;
FEMW F Corning AR, Z9WEHARCH] . #E5HH
T HIEW RN 6.4 /L 2GR, 2R 5
0.85% L HIEL KA N 6.4 o/L W24, —20 °C
TR

1.2 KWAHZE

1.2.1 HEBROEIE: WOIEEREF N AEY
TR R 2, TR B T b 31
A 5 mL AR LB B 54, 37 °C. 150 t/min
fEIRIR R FE 12 h 2R T 4 °C. 3 000xg &5
0 5 min, FF LW, WERBEARDUE; SR5HICHEM
PBS SR E R, 4°C. 3 000xg B.0> 5 min,
R 3, WERRARTINE, RS AIRAR LB Hig
FEEB W BRI E, R H@:, R
JMAZ] 1.5 mL Eppendorf & H{R -], HE D ARE T,
=20 °C A o TR, G A= YREn
A KAB BT, RRR SRR FHAE AR,
BEFRBIR I LAT 2544 - H6Fh 100 pL AR 140 i B T
10 mL ¥ A& LB 5556, F 37 °C. 150 r/min fE{E
PRGRFRN; 4% 1% WA B2 5 FRE A A b
7% 2 h, WITE 600 nm &b OD &, HKHH = 0.1,
B 1.0 mL B 3 000xg &0 5 min, 7+ LW, A
1 mL ¥&1A LB 355 H T Ia i,

1.2.2  BRIG5E 5 iE 4+ B £ M RERZ A RE 1 E 7 5% -
S CHR[10], 78 96 FLANMIES IR M i 5 B Ies o
B FE W R B a7, BRI . A
96 FLANMIRE FEAR 4 IIMA 40 uL AT 160 pL
1) LB ik, 7EfEiRIGIRsa 37 °C 9% 24 h,
DIARFEMEEIAR LB Kige 5% B FH B (AR
600 nm EL, WREARCR; F PBS Uk 3 &k, J
FURES) LB AR B AN R, 7650 T T o AR A
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15 min; fITA 200 pL 0.1%F45 i ge bl R T gu (0,
30 min; FHIGEE /K ibyE 25T BEFL A TG FH 200 pL
95% L BEA AP ekl FIREE 10 min;
VR AR AT 96 FLANMIEE I AR BT
TEP A 595 nm AbI & WIS

123 HAEURKESRAEH: R85 R
e, HIRFRGHRE ) 1x10°-5%10° CFU/mL, E
BEIMA 2GR

124 AHYRMRAEIE: S50k, SRR
Wikek, BUCH 96 FLAEMER SRR, THHE 1 541N
LB WA SR 2L 100 pL AE2S XTI 3-11 S4L4&m
LI A TR 100 pl; 2 SFLN— 2 W B Y TR T
ZAAE A WA TR A 200 uLs 12 SFLBAYEX] R
G2, HNEW 100 L VEFHEAE KRR
2-11 SALIEA RS AR B, AL I X 2 S 4y
H 2048, 1024, 512, 256, 128, 64, 32, 16,
8. 4mg/L H—4luf 64, 32, 16, 8. 4.2, 1,05,
0.25. 0.125 mg/L A—4, SfLh ZH W55
BIETF 1%, ST 37 °C fEESEFE .

1.2.5 BRIE5E F &1 & & (K 40 = 2K E (Minimum
inhibitory concentration, MIC)RJ¥IZE: KFHc i
IR AT 37 °C TEIRAR % 5% 24 h, FHER
M T 600 nm £ OD {f 5 BAPE X BEFLAH L (AR
EM RAEHAER), L OD H T 80%LL I A%
WL A2 I ) MICyo (AHTE K 80%
Tl A 2GR B ) o X4 2590 1) MICgo {ELRE A 22 ¥R 2
IR, DR ki T4, MICso (A A Ak vk
JE R TE R R E LT R, SEX A, #3Fh
“<0.125 mg/L”, FRSIEEPATHERAE 3 1K, 2 MICso
H RN B B 25— MRIER A2, IR
VR EAEN MICso {H; >4 MICso {EUAH 22 >k B2 LA
B, W EHSR, HRSEA TR R
1.2.6 XTT ;%(XTT-reduction assay): 24 ik
[11-13]4F XTT MBI AIE 0.5 o/L FRAFFEFL
FRERMAR P, FH 0.22 pm BOBEIE IS BT . /0%,
—70 °C {54%; WZEMELL 100 mmol/L ¥Afif T — H 5t
AR, =20 °C f-AF . AERRRIERZ AT, kit

B A XTT 5HZEMR, #iREH. XTT-HZE
PRI AT XTT 29K 0.5 g/L, HZERRZGK
4 1 mmol/L., ¥ 100 uL e il XTT-F Z58R %
WA PBS P i) A= A A LA BRFL A o #
REFit 37 °C #OGHEEFE 90 min. FHEGEFR{L I K
490 nm AbI5E WEEAE

127 AREIREEZHXRIGE T AT HENE
HIHDEIVERD : RFIRSE bk B I TR BT, HEFP 2 96 FL
YaRE IR, 37 °C Kig% 1 h, #%E L3, F PBS
HUE 2 K, VARG B, X —B BN TORS R
BBt SR AR B 155 5 S R ] A TRV B 1 B
X450, 256, 512, 1024 F12 048 mg/L, HEasH
X HRFL (% 35738 5 B PR X BERFLCR I 245 19 A= 4
A X BB ) LR B X BB FL(Z A5 e ), 37 °C B
F%, 24 W IERUEYIE, BUHREFRA, PBS YER AR,
FREERERT, A XTT-FZEMRIA, R ds et 37 °C it
SR 90 min, BRI 490 nm 4B E O
JE(H,

1.2.8 MIANEZHA[E A B3 RRIEE T iETFEE
MRERS BB S2IE: (1) TURGFRBTBIA B AT . %
PHBEOPVR B I TR B, HEFPE 96 FLANRESE IR,
37°C K537 1 h, 7 7%, H PBS ¥EVE 2 ik, vEhAk
KB A TRI AR, X — BB RSB BB s SRE I AHr
WERAR LB 5953, 37°CHi3: 0. 1. 3,5, 7, 12,
24 h, F LW, FEAEYBIERMAFER B, IAH
BERR LB B5 SRR B A N 2 048 mg/L K4
T, s O IEFLCRN R 235 SR IR FL (R
TIN5 E WA K G IR), 24 h 5 XTT 20 5E %A=
YIRS EIR . (2) WORGFBYBOIM AR ST W
H 2 048 mg/L B A RN 8 e 174 TR A R ) s
FERhE 96 FLANMURTFRML, 37 °C K55% 1 h, F LiE,
FH PBS 1H7E 2 IR, YEEARHKMIA A, X—FBh
TIORG B B s AT SR LB 35 5L, 37 °C ¥
0. 1.3,5, 7,12, 24 h, F I, (LY
TERAER B, AT ERRIAR LB B R
WEEH 2 048 mg/L WA, 2 FIXHIRFLCUm
REFRH0) 5 T BRFL R N2 i A= s A ) )
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24 h J& XTT 0 5 %A= P R i il %
1.2.9 ZHE RNA $2EV5 R 455% cDNA: HiRILE:
A2 048 me/L) S5 WIRIR K 200 uL 550 %
96 fLtl, 37 °C}EF% 1 h, 3% b, PBSIEME2 X,
VERAKE MBI ; IABfE LB 155758 37 °C 35
F% 24 h, LI, A 2048 mg/L RS-, Hip
BT A2, 37 °C K595 24 h R R4,
FHF 5L RNA 1920, RNA $2HUS U545 cDNA:
F|FHH EZNA™ Bacterial RNA Kit (Omega Bio-Tek,
Norcross, GA, USA)¥IEEAELIRIREUL RNA,
=80 °C PR, AN IOLREE SN RNA 2L A
WREE, ODaso/ODoso [EIN KT 1.8, M S st istn
£ PrimeScript™ RT Reagent Kit (TaKaRa Bio-Inc,
Otsu, Shiga Japan), #% 10 uL & ZR M 5 fs RIR AN
BN, SOSIRBC AR bR . e i) cDNA
PRAEF—20 °C,
1.2.10 RKHAEATEZEPCR (QRT-PCR): £ 5
B 40 AH 2 B B ] motA . morB . fIhD | fIhC I
MM 5 Y R B 5 1 3 D fuxstT
sdiA"™ | glpQM | nipD . deoB FgsiB'", ZME 4
D 1 B U6 78 AT BT BAA-894 L K P41, 3l ik
Primer 5.080 AT HEHTE B G I (F1), 27 ik
T R [ RE AR 22 e 9 A ek AR 6P, 168
rRNAZE A 15 g 2 2L K0, FIHSYBR® Premix
ExTaq 11 (TaKaRa Bio Inc., Otsu, Japan)J7iEi#tf72¢
JESCHTE - PCR, 4420 pLAAR R AEVK L3RR ] SN
W : SYBR" Premix Ex7ag II (Tli RNaseH Plus) 10 pL,
PCR forward/reverse primer (10 umol/L) 0.8 pL;
50 mg/L cDNAH72.0 uL; dH,0 (JGRNase) 6.4 pL,
1 FiMastercycler ep realplex i} %€ )t & 1 PCRAY
Bl , OMERFAIT : 95°C30s; 95°CSs, 60 °C
30s, 40BN ; dSIEfEMiZe: 95°C 15, 60 °C
15 s), 429420 miniZ#i 295 °CI HAEHF15 s A
7 cDNABIAR A Z AR BT R B3 vt ST i 55
Ky, BARERBBATAT,
1.3 #HiEahiE

SR SPSS 16.0 AR{FAbHE, XHAHSCHEHR I T4E

T 1 RHAEMESE PCR ERHG|HFT

Table 1 List of primer sequences used in qRT-PCR

Primer Sequence (5'—3") Size (bp)
motA-F GGATGATGTCGTGCTGATTT 172
motA-R GATGGCTTTCCCGTTGTT

motB-F CGCCGCATAAGTTTGCTGGTA 141
motB-R TTGGGACGGTGTTGGGTTTG

fIhD-F TCAGGATAAAGCGTCTGCGA 97
fIhD-R AGCCAGTTTCACCATTTGCG

fIhC-F CGCCAAAAGGTATGTTGCCC 165
fIhC-R GGCATTGCTCCAGGTACAGA

fliM-F GCCGCTTCCCGACTAAA 145
fliIM-R TCTGAACGCACATACTCCAC

luxS-F TTGCGTGCCGAACAAAGAAG 104
luxS-R TCTCTACACCGTTGCCGTTC

sdiA-F GCTCCTGAAAACCGAAACGC 139
sdiA-R TTCCGCCTGGTAATGCTCAA

glpQ-F CTGGCGATTGGCGTAATGTC 146
glpQ-R TCCTGCTCAAGGTAATCCGC

nlpD-F GCAGCAAAGGACAGGCAATC 133
nlpD-R TCGTTATGGGCGTAGGCACT

gsiB-F AAAGAGATTGTCGTGGCCGT 171
gsiB-R GTCATCCGACACGCTGTAGT

deoB-F ACTGGGGCTATTTCACCGAC 106
deoB-R GAGGAGTGGCAGTTACCGAG

ampC-F GCAGCAAGACGGCAAAC 137
ampC-R CATCGGGCACAAAGAGC

ESA_00047-F* ACCCGCAGAAGAAGCAC 148

ESA_00047-R  GCAGTTCCCAGGTTGAG

‘S 16S rRNA HA.
Note: “Internal control: 16S rRNA gene.

o
2 HREAH

2.1 [RIGSEZIEMNEEDIER R EE N ELE

[ I 5 B AT B BAA-894 il IQCC10423 f{)4:
YINIY i fie 1 A 25 25 5(P<0.01),  ODsos {H.
43514 0.169 F10.740 (& 1),
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0.8 - sk
0.7 b
0.6
0.5

0.4 +

ODsys

0.3 +

0.2 +

0.1 .

0.0 L !
BAA-8%4 1QCC10423

Different C. sakazakii strains

1 PRIGS 5 & E S YBER BURE 1 ELAR

Figure 1 Comparison of biofilm formation levels by
different C. sakazakii strains

Note: **: P<0.01.

22 EBEEHEZAERANRIGE S IETEN
MICgo

A Y 0 BR U 52 % 5 FF B BAA-894 ANl
IQCC10423 1Y) MICg fH N 1 024 mg/L (Bl 2), ZH
5 A X BB i o 2 %Hrﬁ MICygo {E<0.125 mg/L.,

23 AEREESEMRIGE T IEFEEDE
iAp Al

SR A [ e J5E 114 B 25 Ak B iy 50 28 34 T T

—=— BAA-8%4
——IQCC10423

100 -

Inhibition ratio (%)

0 6 128 256  s12 1024 2048
Baicalin concentration (mg/L)
B2 FEKEESEXBRIGS S & & RS

Figure 2  Inhibitory effect of baicalin at different
concentrations against C. sakazakii cells

BAA-894 Fil IQCC10423, ¥53% 24 h J5 XTT &
FEXTAE PRI, S5 R, 5% R4 A L
B, 1024 mg/L Fl 2 048 mg/L Y41 W B i 55 2
WFF IR BAA-894 A=W BB I0 6253518 83.7%
(P<0.01)F01 85.0% (P<0.01), [F]H} % [ 7 B 384T 1
IQCC10423 (#1243 il R 53.2% (P<0.01) Fll
66.9% (P<0.01) (K 3).

SR AN TR 32 1) 22 1] 855 1w A B B Uiy o 5 3 A
B BAA-894 F1 IQCC10423, 5555 24 h J5 XTT &
TEXTAE IR A, G5, S IRATAR LA,
64 mg/L 1Y) 22 F$5 1w XoF BRURT 52 27 44T 7 BAA-894 Fl
1QCC10423 A=W IR 53 514 93.6% (P<0.01)
F1 85.8% (P<0.01) (K 4),

24 BEEEMNRIGRFTENEMMIGEREE
%Hﬁii%ﬁ’] )

BRI 72 2 AT BAA-894 Fl1 IQCC10423 435
FETIORGRT 1 h B BOAS I AT (RSB A I 25 4H) 2%
JIA 2 048 mg/L BEA-1F (PRGN 45, %
FEIE AR B BE(0, 1, 3. 5. 7. 12, 24 hfilA
2 048 mg/L EAH, 24 h 5 XTT BlE X
PO, S55RR, XIRtk BAA-894 TN AN
2 SRS ZG A0 U, FEZE IR ) 0.5

110
100
90 |
80
70
60
50
40
30
20|
10
0

Il BAA-894
1QCC10423

3k

sk sk

Biofilm formation (%)

256 512 1024 2048

Baicalin concentration (mg/L)

3 ARREIRE#EZSEXBRIGE Z & EE YRR
Figure 3 Effects of different concentrations of baicalin on
C. sakazakii biofilm formation

Note: **: P<0.01.
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110 ¢

100 I BAA-89%4
B 1QCC10423

Biofilm formation (%)

0 0.5 1 2 4 8 16 32 o4

Doripenem monohydrate concentration (mg/L)

B4 RERESFIEEXRIE S ST EE YRR R
Figure 4 Effects of different concentrations of doripenem
on C. sakazakii biofilm formation

Note: **: P<0.01; *: P<0.05.

24 h B BEXT AR BAA-894 [ ZE43 51k 91.7%F01
92.2%. 70.6%F1 79.6% (P<0.05). 30.0%F1 40.1%
(P<0.05) (& 5); XFHEkk IQCC10423 FUkLR A 2y
S HORG MG AAE AL, FEAIIE IR 0., 5.
24 h B BRI A IQCC 10423 (31243 51k 86.4%
1 93.3% (P<0.05) . 69.0%F/1 85.4% (P<0.05). 25.2%
F135.8% (P<0.05) (& 5). STk A M2 A
B, TOORG BRI B A B 51T e % AR ATk Al B i
J1, DRGSR T XA RS VE
25 EEEXMRIFGETIEFEEYERLEE
FRIEEME N

SKIHHECSZT E B PCR M T Bl vr B4
FIE 5 A WA L R 1) mRNA F 5K FE(F 6).
S50 PR AH A, 9 2 048 mg/L #EA- AP AU B
U ¥ B AT I BAA-894 FI IQCC10423 AE¥fisir
— S 5 A A DG I SR R ik i R, e HEE
B IER motA . moB. fIKC., fID. fliM; 544
WY BT SR 3ER glpQ . nipD . gsiB. deoB; )
BB (A SR N TR FHE SR F luxS 5 sdiA; A
ampC SAEPUAE R A X

90 -
| 0 BAA-894:A
80 | BAA-894:B
| B 1QCC10423:A
70 | B 1QCC10423:B

—~
=3

S o B3
= 60 - >:Cj :.:
S L K S
= % e
S 50 | & S
KA B
L K4 1<}
s % S
S 40 | K S
5 RS
R4 <]
= 3 X K4
= ] 13
o 30 |- X3 X< %
= <] K4 A <
3 <J <3 I}]
m - %9 K K K
% % % o
X] K4 4 <4 X1
20 | % RS ] 3 &
k3 & 3 3 3
10 I ::: I:: ::: < :::
- ] K R4 R4 B

L K
k) % 5 ] S
0 KA P Ya X3 K

7 12
Incubation time (h) prior to addition of baicalin

5 BEZHEHMABARE R E RIS 5 & EE R
A E: A

Figure 5 Effects of different addition times of baicalin on
C. sakazakii biofilm formation

TE: A: 1 h BORS B B BEA NS %45 B: 1 h BOKS BF B B
BAH; % P<0.05.

Note: A: No baicalin was present during the initial 1 h

adhesion period; B: Baicalin was present during the initial 1 h
adhesion period; *: P<0.05.

-1.0

|
=
W

-2.0

|
»
[

Relative fold change in gene expression

|
e

0 -
motA motB fIhD fIhC fliM luxS sdiA glpQ nipD gsiB deoB ampC
5 L

|
od

Genes

Bl 6 EZEXRIEGR ST IETENEVREXERRE
BRI

Figure 6 Effects of baicalin on
biofilm-associated genes in C. sakazakii
Note: A: 0 mg/L baicalin; B: 2 048 mg/L baicalin (BAA-894); C:
2 048 mg/L baicalin (IQCC10423).

expression of
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3 it

BT R A SRR A AR LY, IR IR
Iz EABUR G . I | A SR R S 2
YERT, XFF 2R AR 7R, (HH Bk
T B VT DA AE Y IE AE FHRT R WARGE

AP BA T 2 S, I B
Fp4 b S B P BE B OB IARAR, JE R R 7 1Y)
FURMEARMRE 2, T 2 A B X AT s R
BRI KAE P DRI AR 5236 % T 2 M 1
X R, ESESCE IR IERIA R, £ R R R B
T AT IE MICs fE<0.125 mg/L. Kaniga Z521%
2 F 85w % B AT TR RE 04 BR P VD B TP TR AR R
)RS B- PN R il AR TR R ) MICos {H 53901
0.50 mg/L #1 0.25 mg/L. L, ZFIK:RGM A
THT 24 1 41 TR 5 | A 1 BRGS0 (AR 7 2 AT e PR I
FHBE Y o AW 50 v 28 250 1 X B Ry 5 27 945 A T
BAA-894 1 IQCC10423 fi*) MICg, fH4 1 024 mg/L.
1 WA 45 TR BIF 5% B0 3 25 e B IR B 250 4 X
JY AT R R 4 B €5 3 8 BR R A AR Ah MIC (B 23501 R
500 mg/L 1200 mg/L. {38552V fF o7 % R 2
XX FE N BRI MIC {H24 2 000 mg/L, WJEH
8 000 mg/L 1, Xt ZEMAERTE A= WA & A P 48
Flo Wang 253 o A BB 8 1 (0 AR
HI Y MIC {8} 500 mg/L, %A= Wy I NS A Y 50%
T BN 2 000 mg/L.

T B U 5 5 T AT TR AR 0 A ) S v s Y
XTT %, FEARBEIR A PSSR ) 254 BEASIN H: A=
Wy I F T A0 B A PO ol T R T B AT
IQCC10423 Lt BAA-894 MAMIIERLAE Ji5m, MM
H5E T XTI ER . ST 1 024 mg/L
iF, BRI 55 B AT BAA-894 Fl IQCC10423 4=
VI 253 50 83.7%F1 53.2%., ZHIBERGHk
JER 64 mg/L W, MBI 5P AT BAA-894 F
IQCC10423 =Py AN i1l 2353 718 93.6% 1 85.8%
FE AR B A 0 RS 118 AS [ B [RD B B, A
2 048 mg/L WA, WFIRURT 5a 2 v AT s A YR 4

HEAE . 5 h BRI, A S R B A
TR R, 76 24 h B, B0 A B
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