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[Objective] To detect the pathogenicity of Shigella to broiler chickens, isolate and purify a bacteriophage
(phage) that can lyse the strongly pathogenic Shigella, and study its biological characteristics. [Methods]
Shigella was isolated from intestinal mucosa of diseased chickens. Healthy broiler chickens were used as
animal models to test the drug resistance of highly pathogenic strains. The phage was isolated by using the
host bacterium, and concentrated phage was purified by polyethylene glycol (PEG) precipitation. The
morphological characteristics of the phage were observed by transmission electron microscopy (TEM).
The double-layer plate method was used to determine the host spectrum, multiplicity of infection, one-step
growth curve, pH, and thermal stability of the phage. [Results] This study has isolated 26 Shigella species,
designated BDS1-BDS26. Among, BDS8 was the most pathogenic with multiple drug resistance and was
identified as Shigella flexneri. Severe diarrhea and bloody stools were observed in the broiler chickens
after feeding BDS8. Anatomical symptoms were mainly manifested as cardiac hypertrophy and obvious
mesenteric haemorrhage, etc. Furthermore, the phage ®DS8 was isolated from BDS8. TEM results showed
that the head of ®DS8 was icosahedral, with a diameter of 61+2 nm and a tail length of 165+2 nm. ®DS8
belongs to the family of Siphoviridae. ®DS8 could maintain high activity in the range of pH 4.0—10.0 and
below 50 °C. The infection cycle of ®DS8 was about 120 min, including an incubation period of 75 min
and an outbreak period of 45 min. The outbreak volume was 52 PFU/cell. [Conclusion] The phage ®DS8
has host specificity and a better tolerance to general environments. This study provides a theoretical basis
for phage therapy of shigellosis flexneri.
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IR (Shigella) & —2R R85 | A TSP I
I e Y 5 L o < N P25 o i 4 1 TN
L KRR EEEY T, E IR 0N
P, G AR S Cof S A T O R R A T
P B REGENERZ L TRBEREE,
FAEH B 2.5 ACm MR, oo R R T
(Shigella flexneri)EU K™, 2 p F 5
WATHERD O HAl, 16I7 G R o 2y
Y mmsit i hiAER, IAGEMEH, 3%
R UG T O 9B M A R 2 2 ) I i 2k o T B
FEU, At 7 A T T 24 T R A B K v A
REYTH 25 PER AR BT R, KB BB R
HH LT BB TE 251, Ahmed SR HIREA
W R IR A T 25 A, R B 89%
(R RR HAT Z B 2505 AR OE 5T 2
TG P BRI FGE BRI LB2-1 X2 N7
M BT I MR REPUER A TN
PR HAT, M2 280 EC T b 3 A2 28 e fat
B, H3aIr FBARA R .

I A (Bacteriophage, Phage)/F W 4NH k&%,
A 0 A 3R 7 A R A R A 2

il 240 B T 35 B R KRR, LB B8 ) AS 32 A0 T it
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25 T NG R g i 4 /N, SO R 2
YIFIIB T T 58 L iR R gtk i) 1) i, ASBIF 5 DS
XS B GR35 1 26 BRGEBLIRER , LA A 5
BRI A T 50 PG, ok v 0 e i ) TR R
(BDS8)HATT 24 P 7 5 Sl i B IR A 7E 38 A Tl
B e s S, LIRS G BDS8 AfE &
At BRE 14 0 AT v A3 B W TRAA X AR A R
HEATBIFE, LIS A T 24 P A 0 TG T ) Ik R AR TR 9T
PSR , AR R AR A =R TT
{18 1oy B8 Al

1 RS h%

1.1 #&

3 B8 R ORI AT 32 D A R 52 30 B0 A A T 1Y
130 H.30 HIRAMRREPAXS, I AT TR AR X R
TR, KIFHFE CMCC(B)44102, Vb1 TR
CMCC(B)50094 . fa#VPI1GE CMCC(B)50335.,
- RIPTTIRE W R ATCC14028 . JEEFLITRE
ATCC13312, & #O#HAER ATCC6538. Kij
FFHT K88 MR M K99 340 B IR T k24 iy
B2z 5 BOR B W R AR5 i 18 AR P DR 2 R
R
1.2 EZRFIFMEE

Y R AR IO &, RARAE R b aD)
AR B R PR BIR R R B (SS Hi 9 ),
IRIIE R A R A A 16 FifiA R 20
AN i NN SO 3 AN S /AN S 0K
WE. 2. KRER. FKRA. #&HR. I
Wam . BN E . BTG @ER . Sy
R TR O ZRERR . K R, T
AR A BRAF]; 0.22 um JEME, KETTHE
B SEIG F A FR /v ) ; DNase 1. RNase I, | ifFif
AEYRHA PR F]; PEG8000, BioFroxx 23 H) .
HBPVE RS SR 48 . HIRREIR, B —fER U
HBRAHE] W URE R E.ONL, Heruse 2AH]; &4
WA MiE, S s A R A A

1.3 BEFERBREH

LB RRE 7RIS SCHk[20], AR SR ELN
1.5%M3E s P EARSEFRE 0.7%M3iE .

PBS ZEui: FREUBEIR SN 31.2 g, EH
E 1L, HAW; FREBERE 81 71.63 g, %
£1L, WB#; A28 mL 1B 72 mL,
ke 1 £ )5 FHERIR A Z pH R 7.4,

SM ZEuhifi. HAb#N 5.8 g, BiEREE 2.0 g,
1 mol/L Tris-HCI1 (pH 7.5) 50 mL, 2%fit 5 mL,
TnZEM/KZ 1L, 1.0x10° Pa K& 20 min, 4 °C 4%
TR
14 FERREHTEETE

1) U5 X5 gy T8 268 PS40 1 T T TR K rh e TR ik
Vi, WhE 1 h, BEFRIRA T SS [k FRAE
b, BT 37 °oC EERGEHFATERLK. K
H, $REAS RN IE S0 H b 75 5 5 RN F LB
WK FR 3T, 37 °C, 150 r/min YRI5 HE9F 24 h,
FEICE R T LB BAREFRIE BRIk, 76 37 °C fHil
KRR iR . R FIRAB R 3-5 WA Rl Atk
YT .

Fralifb J5 i Al 15 55 2 X5 ODgoo 1M 0.8
Je, A 2 R A R EGAR] PR U R 9 DNA
{6 FH AN FH 5 19 27F (5'-AGAGTTTGATCCTGG
CTCAG-3")#l 1492R (5-GGYTAC-CTTGTTACGA
CTT-3")% 43 B #H4T 16S rRNA KL 4. PCR 2
WAKZR (20 pL): 2xTag Master Mix 22 W 10 pL,
DNA &l 1 uL, . FiE5[#5(10 pmol/L)4% 1 uL,
ddH,O 7 pL. PCR [ &4: 94 °C 1 min; 94 °C
50 s, 56 °C 45's, 72 °C 1 min, 30 ME¥F; 72 °C
10 min, 4 °C{#4EPY. BUPCR™# 5 uL, H1.5%
BEREWHEERE KA . KRS PCR Wik A=
TAEY) TR ) e A7 BRZA wll e JE 5 341,
JPL5RAE GenBank Hiff 7 BLAST HXF 44T,
1.5 FREKEBURMENE

TE 30 HIRM RS, 445 H, SE5HT 1 K
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1x10° CFU/mL, 43 H A 5HEME 1 mL J5IE
WFE, 24 h WIREWEH AL, 7EER S
7 AFNLS d B, KGR IR ™ E ) PR XS A A 0L
SLHRHARHAE .
1.6 ERKEMHGMENE

W BOm R P TR AR R T LB IR AR R
H1, 37 °C, 150 r/min ¥%3% B ATEU(ODeoo 210
0.8), BN FRW 100 pL 5 5 mL B9 LB 2R [FE{A
B SRS B LB AR I, Je I St i b 5%
FEHFM, T 37 CCEIRR M PR IR 24 h, WK
LT R S A T I T R, 0 4 1A P ELA (d)
KNG e B S [ DR S 30 % A vfE AL A5 T (Clinical
and Laboratory Standards Institute, CLSI)AY#H5 X
TEMAUE(S) . (DS 25 (R)
1.7 EEARSBEEK

PIAR G2 G BDS8 ME £, 7£ 300 mL LB
WARREFRIEAPINA 50 g YA ASZEME R 10 mL
16 FHEM, 37°C. 150 t/min Je% 537 48 h, Hid:
W2 4 °C, 8 000 r/min Z.L> 10 min, F 0.22 pm JE
FRE 8 S A B TR R, R R KRR B AR
B 1070 J5, HU 107, 1070, 107 Ml i A
100 pL SFEABRE EREE U2, F 37 °C
B3R AR S I AW TR B o P B R B o
T 535 2RO A 1 F AR P TR R TR AR L R
WA R B L, % BB IRER 3-5 k15
2 i Ak (R B 1A
1.8 MEEARSUWER
1.8.1 MRE{KREYRYE

PR TR WS TR AT 4 °C. 8 000 t/min &
L 15 min, Y BB DNase I #il RNase I &
KWePEN 1 pg/mL, F 37 °C {HIRREFAHET
3 hJE, fILA NaCl ZZKEEN 1 mol/L, PR+
WG UK 2 he £ 4°C, 10 000 r/min %> 10 min
BB, IMA 10%89 PEGS000 FiHEEM, ks
12 h, HFRZEFEL 10 min, FF i, B
RUITEREET SM Z i, 4802 1 he )5

A SM SRR AV WA B2 Bk i) PEG AN
YHLEE Fr, k%% 30 s, T4 °C. 4 000 r/min &L
15 min, 43EA VUK, WEERKH, A
XS A 3 T e 4 1k AT VR P A o

1.82 B BIENE

B 20 pL W B M o 4 R I 380 2 B ) -
FLT HARTUIE 15 min, FREES RS 4 TR,
I 2%BEAS IR YL (4, 2 min, FHUEACR IR Z 43t Yy
W, FIRCE 2 min J5 AT BB
1.9 HEERNENEFEFRR
1.9.1 75 EEFFiE

FH 34 PRANEE (26 PRAELIRE 4> Bk BSD1-
BDS26 5 H A 8 MRARME M)A 118 EiEE . 2
RET 37 °C. 150 r/min $3734 %, B 100 pL 2
I FEHTSUZ A, Bl S uL W AR 4R W T
RUZ A R B AR 48 ot i s, 38 T
37 °C fHIRAE G IR, AW TR AT 527 12X B ik 11 2
RGO, A2 3 AT
1.9.2 B {E RS E(Multiplicity of Infection,
MOI)

W a8 F R E 1x10° CFU/mML, #% IR
100, 10, 1. 0.1, 0.01. 0.001 FELMH], hnAME
BTG £, T 37 °C. 150 r/min 7S
4 hJ5 12 000 t/min BS.0> 10 min, Y& FiEw,
EWER AN . HAELE 3 W, A,
193 —THEKi%

B FEEMT LB WA RSP, £
37°C. 150 r/min JEFZHEFEE 1x10° CFU/mL., $dw
FERY IR S B B I ARE A, 37 °C WZEfE 15 min
J5F 12 000 r/min B.0> 1 min 3% b3, FH LB A
FRFREREE 2 IR, FSBRARAE IR B £ W DA AR
DUREH A 30 mL /) LB IR, Ml E T
37 °C. 150 r/min ¥R ¥EFE, RBIFEETFEE, M
0 W ZIJFEABRE, 4 15 min —¥k, FIXUZFHei:
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1.9.4 pH FHFEEM

BV AR (10° PRU/ML)H% 1:9 BIAFH L 4331
IMAZIAR pH (2.0, 3.0, 40, 50, 6.0, 7.0,
8.0, 9.0, 10.0, 11.0, 12.0, 13.0)f) SM ZE &
Hr, 37 °CHEE 2 h i, FRUZ AR E R
X FHEaENE, B 1 mL BEE AR (1x10° PFU/mL)
FEARRIREE 4. 20, 30, 40, 50, 60, 70, 80 °C)
TALFE 30 min S, FHRUZ AR 2 HAL
HIELE 3, BOFHME.

2 HR54H
21 EREREMNSBERE

TE GenBank %i#is 7+ Fl BLAST X401
16S rRNA B [K P4 AR IME FE X, S5 RGNk 1
fii7n, BDS1-BDS8. BDSI12-BDS26 i [
[CTH, BDS9 F1 BDSI0 AR N K& KA,
BDS11 Sy fifljl [RAEZEREE s s [P R
07 LTIk 88%. K43 B B Y 26 ARG [T 43 3 4
%5 BDS1-BDS26.
22 FRREBHMENE

26 BRES R E BOR MR I 2 PR, 45
RAIR, MR BDS8 AN 2 h tHBUETE, 12h
AHRIMAE, 24 h RIGFEE(E 1), HEMR LMY
WA BRI AN, 24 h N HBURUE TS B0 H
PGS . JE&Ge BDS8 AR AN 6 h 5 F2ER N
FErhZEEE . D gk IR AEREIR (B 2A),
fiff ) e 5 A R BOR R 1 XS A G, B BDSS8 gk
e 7 d ARG, CONEIER HAE:; YL 15d MR

F1 6MERRESBERETE
Table 1 Identification of 26 Shigella isolates

XA A R A A T L O IR AR R Rk
O ERE R (E 2B) . B R M (K 2C), R
A G B TR BDS8 i AN HLA A O 0
23 FERKREMHAMENE

WMFE 3w, AR, KAl Skaih
/NI S 07N = TN 7 N VS R = 1 i
AR ZRNE BRI AR QAR P IR BDS8 i H A= R T
18 mm; KAREHEER. FKRAE ., #EEX. MK
. A EMGIAEKECE BDS8 M HEN
7-13 mm; B B OB AT e O s RN AR
J5 B B X A TG 75 28 G I BDS8 AT AT 7 H
DL g5 SRS T A R B R B BDS8 HoAg £ Hfiif
251
2.4 WRERBIR SR

Mk DA A 70 G A it 30 o 375 S P B8 B I s I
& ®DS8 HyskFRE T HIATEIR, EARHR 6142 nm,
A—4KEN 1652 nm (& 3). ARHHWE A AT
NEGaaP, BT RKEwFEAR .
2.5 EEKREEYFHFES T
2.5.1 MEE K ©®DSS 75 £ itk if it

W 4 Fros, PRI 34 RANTR H, W
WK ©DS8 X 4# [K A %8 [ BDS3. BDSS8.
BDS13. BDS21. BDS26 £ ZU@EM, 4 P
BT 325 BH 4 Wk DA BRE 5 T 0 SR P FRGR B TR L il [
BT LA S HAth 8 KA . W TR . &5
R BRI S B O AR AE ] . RIIETR K ©DS8
Xof A PG AR TR T HAT 1 e e

(LS I3 HE AEARL GenBank & 3% %5
Strains Molecular identification Similarity (%) GenBank accession No.
BDS1-BDS8, BDS12-BDS26 RGP R Shigella flexneri 99 NR026331

BDS9, BDS10 RN K& B Shigella sonnei 99 NR104826

BDSI11 fifl 1 F& 7558 BRI Shigella boydii 99 NR104901
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R2 ERERESBERBURMEITME
Table 2 Pathogenicity evaluation of Shigella isolates

[EE7S Bow 173 Bowt
Strains Pathogenicity Strains Pathogenicity
BDSI1 A=F BDS14 =
BDS2 A=F BDS15 =
BDS3 A=F BDS16 =
BDS4 ++ BDS17 +
BDSS I=F BDS18 4
BDS6 I=F BDS19 4
BDS7 I=F BDS20 4
BDS8 HHFE BDS21 4
BDS9 I=F BDS22 4
BDS10 I=F BDS23 4
BDS11 ++ BDS24 ++
BDS12 ++ BDS25 ++
BDS13 + BDS26 4

W s RSB EETS,
WARSHM; ++: PGHIURMIETE, £ 24 h WEEA B

+o PIGIEACA H BURTE AT AR

Note: +++: Broiler chickens presented severe diarrhea, apathetic,
bloody stools, and did not self-healing within 24 h; ++: Broiler
chickens presented mild diarrhea and could self-healing within
24 h; +: Broiler chickens presented almost no diarrheal symptoms

FEZEEE, HEME, 7€ 24 h

B 1 BERBEREZRKHE BDSS BB EFEE

Figure 1 Feces of broiler chickens infected with Shigella

flexneri BDS8
W A BRYLHET; B:

12 h; D: Infection for 24 h

Y« 2h; C: JEYL 12h; D: &Y 24 h

Note: A: Before infection; B: Infection for 2 h; C: Infection for

B2 EEEIKERKE BDS8 B ABHEHIRES RIFE

FHIEE
Figure 2

Diagram of mental state and pathological

features of broiler chickens infected with Shigella flexneri

BDS8

W A: B 6 h 5 RXGREFIRS I B IG5 XSO EAE
B0, 7. 15d); C: B 15 d 5 P3G i A ) P

Note: A: Mental state of broiler chickens after 6 hours of
infection; B: Heart changes of broiler chickens after infection (0,
7, 15 d); C: Intestinal anatomy of broiler chickens after 15 d of

infection

#*3 RBRERIKE BDSS Mz Eikle
Table 3 Drug resistance test of Shigella flexneri BDS8

PR AR I E AR U
Antibiotic name Inhibition zone  Sensitivity
diameter (mm)
R PEAR Ampicillin 20 S
SLHMENG Cefepime 31 S
SLAUH A Ceftriaxone 29 S
SkftfiE Ceftazidime 26 S
Z M Aztreonam 25 S
PR K% % Gentamicin 7 I
Pk 2 Amikacin 13 1
£ FE & Streptomycin 12 I
PUFRZE Tetracyclines 9 I
NP Ciprofloxacin 24 S
figi iz F Ok Sulfamethoxazole 0 R
S # % Chloroamphenicol 8 I
BT 5P Ak Amoxicillin 19 S
527 e P ST e 0 R
Compound sulfamethoxazole
ZE1E R Nalidixic acid 18 S
87848 Cotrimoxazole 0 R
e S: WUk oL R iy

Note: S: Sensitive; I: Intermediary; R: Resistant
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3 KEE{K ODS8 BHBEERA
Figure 3 TEM of phage ®DS8

%4 EHEK ODS8 BITE LN ELE
Table 4 Host spectrum determination of phage ®DS8

I R i 5 GRIE ) o

Strain No. Bacteria Results

BDS1-BDS2, A G RSB QT 43 B ik =

BDS4-BDS7, BDS12,  Shigella flexneri

BDS14-BDS20,

BDS22-BDS25

BDS3, BDS8, BDS13,  # FG a4 G B 435 bk +

BDS21, BDS26 Shigella flexneri

BDS9, BDS10 RNRERRBETEHK -
Shigella sonnei

BDS11 B [CEB R B -
Shigella boydii

CMCC(B)44102 KMFFE Escherichia coli  —

CMCC(B)50094 IR Salmonella =

CMCC(B)50335 AR UD T TR =
Salmonella Enteritidis

ATCC14028 [ 98 U 1) PR B ML A =
Salmonella enterica serovar
Enteritidis

ATCC13312 R RS =
Salmonella Cholerae

ATCC6538 S AR =
Staphylococcus aureus

K88, K99 KWGKF I Escherichia coli  —

W b B - AR
Note: +: Cleavage; —: No cleavage

252 mERBREEH

W s i, MG RN 0.1 1, W B AL
Wris Bl 2.8x10° PFU/mL, B 0.1 R Wik

®DS8 [P & K.

x5 MKEEK ODS8 RIEBLEH
Table 5 The optimal multiplicity of infection (MOI) of
phage ®DS8

s WA AR I R%L LR W T AR

No. Numbers of  Numbers of MOI Phage titers
phages bacteria (PFU/mL)
(PFU/mL)  (CFU/mL)

1 1x10° 1x10° 0.001 2.4x10’

2 1x10° 1x10° 0.01 5.2x10°

3 1x10’ 1x10° 0.1 2.8x10°

4 1x10° 1x10° 1 1.3x10°

5 1x10° 1x10° 10 8.2x10°

6 1x10" 1x10° 100 3.4x10°

253 —SHEKMLNE

M 4 Al%0, WERIR ODSS YL AL K
120 min, {335 75 min AR IAFD 45 min BIRK
Wi, BRI RE T BRAS BRR  TE
PRER A TR T AR, AN IR Y i i i
KN 52 PFU/cell, Z MR ADE AR 2,
2.54 pHFRBEEENE

4 pH 2k 3.0 B, W {A ODS8 ML M AHE T
pH H 6.0 BFREAN T 48%; 4 pH oy 2.0 il 12.0 A,
W B A A 2 15 (8] 5A), RIS K ODSS8 1k
i& pH 24 4.0-10.0, BEE{A ODSS 7E 50 °C LA T ik
JEE I NN HEFRAE 80% LA |, £9°4 10° PFU/mL;
70 °C THEE 1 h MERIARRAETE F5 40 °C B T RE
T 60%, 80°C FH¢E 1 h MWEEIALE (K 5B),
FAMERIA ODS8 7EH MR T HA B Ar it 32

AE .
/ﬁ

(=]

O

~

Log, (phage titer) (PFU/mL)
(o)

- X LS ¥ 1 L L L L )
60 15 30 45 60 75 90 105 120 135 150

¢ (min)

4 MEEK ODSS HI—H 4 Kk

Figure 4 One step growth curve of phage ®DS8
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A 100 100
I 3 r / —
I /// —1 ~ N0 o eE—F
S 807 < 80
z 70t Z 70t
Z 60f = 60F
g 50t ‘g 501
Q 40t o 40t
E 30} S 30F
2 20t 5 20F
~ =4
10F 10+
0 hd L 1 L L 1 L f f 1 P ) O L L 1 1 1 1 L ! 3
2.0 3.0 4.0 5.0 6.0 7.0 8.09.010.011.012.013.0 4 20 30 40 50 60 70 80

pH

El 5 KEE{K ©DSS8 B pH Fia E %
Figure 5 pH and thermal stability of phage ®DS8
TE: K pH 2 6.0 FITREE 40 °C W I AR 7E K 100%

Note: The phage titer at pH 6.0 and temperature 40 °C was set as 100%

3 SR
B R — PN F AL, ATk
{3 AR AE S IO 2o A s R TR 2 AN I Y i

ARB WAL G o AT I I XS i 18 rh 43 2545 3
26 BRAEBECIE, DL 30 H 0 ARGk S i il ik
ATBURPENE s A BHEMAR [CEP IR TE BDS8 1Y
PRIXE H 30 ™ B S R A, PG 7 AR A O IR
MR B R B 4, X S L A POy
YRR T AR A G TR SRR AR S ) TR B R AR L
FHIR G R E BDSS A BSRMEURTE, 16
BITAME R T, AR A EENIE SR
X, MR ER, HRIRED CHE BDS8 X fifi ik
PRI | A2 T e F ST RN A2 0 i B LA T 24
PEo FEMCZ AT, F AR ST R 2 B AR
RERREC AN EEFRRE. WAREMA
FEMEAT A5 AR Tommt 250, X P Rg 2 B A AR I
R I A P T 2 B A B A 2R A T P A T R
FH L AT L, i 2 TR AR 7 TR A TR PR 3, AN
X AR = A PR e, SR FRAE
R E R L TR . AW S5 A GIESE T 48
HHRH BDS8 X A HAT s BURMEEN, &
Gt T I 25, A B AR AR R e =
e .

W A E BB RGBT MBI A Y, A

Temperature (°C)

AT AR JI5R , T FLIF & AR . AT G
FEAE v 43 B B — MR AR G R [ WE BT 1R ©DSS,
ZUEIR T REWER A, 2iAb vk 46 )5 15 8] &
WAL A A (4x10" PFU/mML), & THER 7k
vB_KpnP_IME308 (10° PFU/mL)P® H1 mg i {4
vB_SauS_SAP3 (10" PFU/mL)* 45 skt , %
AH 2 W TR A U 40 i LA B (R AR, . W R I
ODSS8 [ K I 45 min, %% 52 PFU/cell,
FHE T WETE 1A LP31 (& W] 90 min, A& HH
23 PFU/cell)fl SP55 (% &[] 80 min, %A%t
40 PFU/cell), HAT 5 IV A & e AL
WETEIAR ODS8 HATTE Bk, X m R A
BDS8 HA7 B 1 2R, AFAS g 224 i At Aol
JEEIANT ;X HkE RS It s R —2, B
X TR A AR AR, B TR SE T
R R SRS T — 1, (A EEE
— P AL M A R O TR G TR I £y
T I TR A T 3 i e A R Y R AZ R, T
TR 1A X8 TP 7 12 RE AT 55 i 2 ik — ] R
SRR R BIE RIIGIT ALY R T 18 E IR

Ganaie

FEL, b BB 00 A P A 0, 4
TR HOBFIE b A TG 4K 43 B R 6 31 0 A

TR TR A, ) PG T 1A X R I 7 T e 7 I
IR AR L o [, B0 AN [ 3 5 K AN [ A
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R BB IR AT W AR A TIRSE, DL B AEm
I3 PR,

Wik TRT A i 52 fi 77 5% i) JFG 1o PR 9 T R R
®DSS8 7E pH 4.0-10.0, 50 °C LA F Y& B N AR F5 4 s
BTG P, TR T 4 BTV G B W TR A RSm2C
(pH 6.0-9.0) A M1 ™ A R Bk 15 P 0 Bl 5 Wk 7 44K
®DS8 7E 80 °C WEH 1 h J5ZkIE, HHELWE A&
YNP1P¥ (60 °C 27 )% B A TR 52 B ST i . 10
BRI /R ©DS8 7ELPrA: = SE AN Y, Befg
TR TR E T . BRAh, TEIRYT 2 E i
ZUYH DA T T, W A AR SR A i Y T R 5 g AR
PAIETT BRI ST e S T W T 1A
55 FLERIR I LR 16 S A 2, W TR AR A
3 2o 0 T 200 TR A R A R, A
ROPE AN AR R, AT — 0 Bk
K ©DS8 MYZLFRE, W HORTRACR, N
FIRSLMWE TR RIRYT o AWFFE 4T T 4 G A
HWE R ODS8 W AEW =Rk, TE S T Wi e 4
ODS8 FEIR YT M 25 M A FC 8 R vh LA B R
NEFHVERE, iz IARTE A 5 XS R INTRYT . 2
fiff BEFIE 55 FH Bl 6T S 30 vh B St B -
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