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Isolation, identification, and enzymatic characterization of
Bacillus subtilis from mink

YU Detao, LI Jiyuan, LIU Shuo, REN Jianwei, XU Hang, WEN Jianxin"

College of Veterinary Medicine, Qingdao Agricultural University, Qingdao 266109, Shandong, China

Abstract: [Background] The development and screening of elite probiotics is the research
hotspot of animal husbandry, and the potential function of probiotics has been extensively
explored. [Objective] To isolate and screen the strains with good tolerance and high yield of
extracellular protease and study their biological and enzymatic properties, so as to provide
strain resources for the preparation of microbial protease and the development of
microecological preparations. [Methods] Fresh feces samples were collected from healthy
minks, from which the target strains were preliminarily screened with casein-containing
medium and re-screened with optimized Folin method. The biological characteristics of the
strains screened out were studied. The strains with high protease yield and good tolerance
were obtained and identified by routine and molecular methods. Finally, the enzymatic
properties of the protease were studied. [Results] A Bacillus strain with high protease yield
and good tolerance was obtained and identified as B. subtilis (number 3). In the initial
fermentation medium, the protease showed that the optimal reaction performance at 70 °C and
pH 9.0, with the activity improved by K™ and inhibited by Cu®*" and Fe’". In addition, 20%
organic solvent did not deactivate the protease. [Conclusion] A B. subtilis strain with good
biological characteristics, enzymatic characterization, and alkaline protease activity was
isolated from mink feces. The findings of this study provide a basis for the production and
application of this strain.

Keywords: protease; mink; Bacillus sp.; enzymatic characterization
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1 MER5r%

1.1 #$
1.1.1 #&

FEMEREE T B BN AR IR A A A
fat HRE /K SR B i 2S5
1.1.2 FERFIFLEE

TM&ZE . L-tyrosine, —R& LR . AR,
25 A 2= R A PR A Al . B, PH2 R
PAEPIRHATIR A E s AN T, dET
A E P A A R BT Al R i il B AL,
Sigma-Aldrich 227 o 5|9 i 5 s ok AR R
A BRA A
1.1.3 EFE

fik 25 1 AR R 3 (g/L): TIEE 1.0, &
Big 3.3, 87 pH{E = 7.0, 121 °CKH 15 min,

TERT M e SR AR (/L) PTERETERY 1.0,
BFREE 3.3, 08 pH{E A 7.0, 121 °CK A 15 min,

A IR B R TR AR B R B (g/L) . B R
10.0, “FAHE 3.0, &A4kdh 5.0,

A RE R O PR AR R A (gL AR
10.0, 4-NE 3.0, FfbHh 5.0, ZUAE 15.0.

W)Uy T % 75 B TR A A 2R ) R A 8
IRk
1.2 A&
1.2.1 KIREHELE

B EROR SR 1.0 g, BT &R LH
AEFER KA, 37 °C. 200 r/min #k7% 20 min fi
HAMRSE, BT 75 )CKIBAEFE 15 min, 5
AR ZEF B ASS 900 r/min B0 10 min, {H3EkE
H R RUTTE
1.2.2 FEAHMFRTRG

FEFEALFR S JFRAE 1 000 5B, JLHE W
BB 100 uL, TR ¥ ST A F I 8 1 A
Regedk, 37 °CHi3% 48 he

LW AT 2K A B AR /HLAR (H/C) HL (R
PRI, AP AW FREL, 37 °C. 200 r/min
PR 535 12 h HIVERD 55320 . BORh 35 37 )
DL 10% (PR B4 50 1 H2 b i 4 Fh 28 56 it
50 mL/150 mL W) IR K Bl g2 3k, 37 °C.
200 r/min #KZLERE5E 48 h SRRk AR, T
4 °C .10 000 r/min =3 5.0 10 min il 758 B -

BRJCE 1 000 pL B kL (EE RN
8 mm)7E % 2 11 [ /R 55 37 2 b o THL, FLN A
HLBEW 100 pLo AT AL XS & i bk kA 7 7
fitEfE T A MPE, 37 °CIRA Th B B B 5% 48 h,
WL 2% 75 A7 7E 7L A K R R IR 3 5K A 2R (H)
&M EAC) A
1.23 FEHBFHRITHE

WIHE 411 (40 °C, pH 7.0)F , HUHL Bt 46 )
BTG 1T 2 0
124 EFEKTEEABRENNEENH

1) L% 22 R b o 1 £ 222 il

Z: B AR GB/T 28715—2012'% | GB/T
235272009 Hidk LR m i R, #or
L-Fi% SRR A BR E T 2R (R 1)

BAE 3 AFAT, IR L IMASHR, &
1R5T, BEJSFETE LK 55 H (40.0+0.2) °CHR IR &
8 20 min, S 52 BUE A 10 mm FeEa I, DA
REWEEMRIN 0 pg/mL J2s (IS HE, EkK
680 nm il 5 - 2R 1 WOBAEL, WEE 3K,
BOFRIME . M 530600 BT H A5 0 508 il VE 6
PEEIE TR, OGN 1B R A LB R
2 (ng) A2 TSR RO 8 5 K A EL.

2) RN 1B BTG U 2 (Folin-T i)

FEMAE G AER): HIEERK 1 mL, 40 °CHil
5 min, 1%MEE A 1 mL, [FFE 40 °CHIH
5 min, —FIRA, 40 °C/KIA 10 min, MEMG, M
HHMA 2 mL 0.4 mol/L =5 £ & (trichloroacetic
acid, TCA), ¥5); ZHAEG MNEX): Joii 2 mL
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Table 1 Standard curve plot of L-tyrosine
No. Tyrosine standard solution ~ Water addition volume Final tyrosine 0.4 mol/L Na,CO; Folin reagent
concentration (pg/mL) (mL) concentration (ug/mL) (mL) (mL)

0 0 10 0 5 1

1 1 9 10 5 1

2 2 8 20 5 1

3 3 7 30 5 1

4 4 6 40 5 1

5 5 5 50 5 1

0.4 mol/L TCA, HAABESHERE M. Wik
i A A B S 4 000 r/min 8.0 5 min,
B EWE 1 mL, JEh1 0.4 mol/L Na,COs ¥ 5 mL
1RA), J50 Folin-M K 1 mL IRAT, 40 °CLR
KA 20 min, PLEEF/KBZE, A 10 mm
0 LI 5 A9 it 8 RN 25 11 A8 B IO B ODgso o 7E 5
TSR R RN pH), 1 min PR K S R4
T 2R FTRE ™ A 1 pg 2R ™ 1) BT s 1) il & )
SR — AN 1B (1 U=1 pg & % fR /min).,
X=AODjgoxKxV/Txn
Arb . X NG J1(U/mL); AODggo NEE S WL
RS A WO 22 K YRR AR il
LWOCHEE V NROVAAR(mL); T it
i (min); n BT EL
1.2.5 BHHEE

1) PRI A5 22 W5 I A AR b 2 o

W AL 5 0 BT VR HEE P 2R PR R R A
BigRdk, 37 CCHPEEEFR 48 h, AR THVE FRIF I3
Fr > YLt kG, A AR AL 96 58 fd FH HBI 2598
FF IR AR AR SN TR AR 77 T AR50 o

2) WA FAEYH YT

FHH 16S rRNA KN B9 27F
(5'-AGAGTTTGATCCTGGCTCAG-3")Fl T i 5]
¥ 1492R (5'-CTACGGCTACCTTGTTACGA-3")
4T PCR ¥4 . PCR WA R (30 uL): Mix fif
15uL, k. F##F5149(10 umol/L)4% 1 uL, DNA

Bt 3 uL, ddH,0 10 pL.

PCR ¥ 7= My 28 1%350 i A U e Pl ik W0
£, B RAAE 1 500 bp 2245 Y PCR F=# k1T
M, 68 7 45 5 F NCBI-BLAST #1751
Fext, iz MEGA 11 W RGE AT W, I
[ PR LA

3) AR g

P IR TR R S TR R T4 B SR IR
RBEFRL, HERNEEN 10%, 37 °C. 200 r/min $
DR FE . AR TG 200 pL B, ME 024 h
[) ODgoo fEL, 25l PRI AR A K HH 2k .

1.2.6 EHREEREMN

1) Tif fHER 50

W TR TR LA 10% 4% i 4 ) 3 Bl 2
0.1%. 0.2%7F1 0.3%%% IHER i 4 R 2 1 R 1A
BrgegErh, F37°C, 200 v/min R34 5555, LE
WZHL 200 pL GBI 2 A0 B 24 h 1Y) ODeoo fH -
BB N IR ER R F2 41 (0%)E Ry Xt BR AL, A
179 2 (relative survival rate, RS)ITHE /A2 :

RS (%)=(ia{ 56 21 /% BE4H)x 100

Ao BIRAH 0.1%. 0.2%F1 0.3%5% IHEE vk
£ 1Y ODgoo 1H 3 X FEZH AN & 8 HEER 15 5 41 (0%)
Bt 4 ODgoo 1H o

2) NIF] pH # B USR5

P RIE B DL 10%3EFh & H2 i &2 pH
54 2.0, 4.0, 6.0, 8.0 F1 10.0 W4 HNEFEM
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MREE S5, T 37 °C.200 r/min ¥R 7% H5 9% 24 h,
TCHMR I 200 puL PRI E ODgoo fE, THHAH
XA 2 U B IE 4 pH 55340 [pH {E(7.00+0.02)]
V% R

3) i

W AR B LA 10% 2 Fh i 2 Fh AN T
Wb, T 37°C, 200 r/min R 355555, JOHE WK
200 pL THZ I E 1-5 h F1 12 h B ODggo fH o
BB A S N TR TR A ot a4

4) T P g

W AR R LA 10% 2 Rl 270 T4~ A B K
IR IASE SR 5L, 3 BI7E 80 °CK H b B
5. 10 Al 15 min, MEAHEFIE, T 37°C,
200 r/min JR %157 24 h, JOE WL 200 pL FHE
WINE ODgoo 18, THEMMAAIER, HEIEHE
T R SR (37 COWE g% BR4H .

5) FTHLIEXT e A1 Bl 3 1 ) 20 e

JC P W B2 ) 0 AR AT O TR AR RS SR, 4 °C
10 000 r/min 7534 25,0 10 min Ji5 B F I 100 pL
B ATER BT BE RS R 0L, 37 °CH5F% 48 h, MEL
T 7 ) LK it LA OO0 o o Tl U 22 5% 7 R 5 T
PR BUE ~ 98
1.2.7 BEURMAR

1) P AR 3 S o I

1% 8 A S L RS AR S, 7R
[ KRR EE (30, 40, 50, 60, 70 Al 80 °C) Tk
B S 10 min, FERE B AR (LR 40 °CPREF
AR, I B

2) [ el [ v pH

Beil pH {9 7.0, 8.0, 9.0 1 10.0 f 1%
ik 25 VA VORI R . oAk, L ERVRAE 2 576
BEJEHL 1 mL A7 BEAOE S N o A B 3k B oy ik B
ZETT DN R il R B RO TS . SR v
WA pH 7.0-8.0 AR LR 2% i (phosphate
buffered saline, PBS). pH 9.0-10.0 #i#b-E &1k

N 2% PR

3) 4z X B S R R

KoM B8 1 mmol/L ) KCl. NaCl,
MgSO,. CaCl, Ml CuSO. i, W ik 4 )E &
T 1 mL SHBRSFRBURS, ZWRER
0.5 mmol/L, & 'E XA NSFERFICH LB T
Ko X1 mL #H B TE ik Ui B Rl pH SR A
T T

4) A HILIE R 0T 28 T Y 5

FiE i e B2l 20%H Y 2 (MeOH) . 57 1N i
(EtOH). ZPFE(IPA). IEFMR(OAEW . B ik
AR 1 mL 5B SRR A, BB X ]
HAAIA DL o B 1 mL FEL B A o I
Ml pH 2514 T D B 77 .

2 BRS04

2.1 L-BEEERARE L

Z: 08 1.2.4 B 25 KT A5, L-BREIRbs
HERIZR 7R y=0.01x+0.004 9, HH3E R %L
RN 0.998 9, L-FSZFRHE C ALY ODeso
ZEE R R R A, vl Folin-M ik
Sk I 7 TR AR 2R 11 G (1 1)

0.6 1=0.01x+0.004 9
R=0.998 9

o 04f
S)
8
g
2
Q
Z 02
<

0.0 1 1 1 1 1 J

0 10 20 30 40 50 60

L-tyrosine concentration (pg/mL)

B1 L-EESEARE L%

Figure 1 L-tyrosine standard curve.
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22 THRIREER

DL & 2= 0 KW AR w0 8 R 5L, 15 3
H/C HeAE Hy 5.1 (K] 2), Folin-F 2 £5-40) 44 Bl 1%
J 24.9 U/mL,

A IERIIHAE] 10 Bk AT 7™ A K e Y T
Bk, WI0F A T FLEEINPE 10 BRE = BERE ST, )5
WL Folin-My ik i, 45 R 3% B AL S ) 1Y
SR 55 K R RN R BOE L. R, FT4LE
WAL AT A Sy — i 2 7 2 11 10 DA ik iR 00 28 o
PSS Tk

WIPE 3 2] 0 A A it 2K A2 B R 2 R L
ke, KA, AVERSHR R R
23 EHERE
231 BEHMESZLTEREBEFEMVETEER

kR 3 WA RFL O A . AR TR
¥, RMARED . T B, 2% Ry R
PR R (B 3)0

AP AR E LS RN 2 iR V-P iR
B, ol R A G RS . L-BT R A lE, mr (]
WAL . R ER LR . KRRy, UL kR
FLA 7™ 25 11 1 R0 B il 1 e

B2 BEHR3IFTIENMRER
Figure 2 Preliminary screening results of strain 3
perforating method.

A

3 EHIBEEESA)VRAMBERTZZSA 000x)

(B)
Figure 3 Colony morphology of strain 3 (A) and
cell microscopic morphology (1 000x) (B).

T2 EHRIEHMLETETABRER
Table 2 Strain 3 biochemical identification test
results

Test items Result
V-P

Citrate

+ |

Propionate
D-xylose
L-arabinose

D-mannitol

o S

Gelatin liquefaction

7% sodium chloride growth
pH 5.7 growth

Nitrate reduction

Starch hydrolysis

o o+

Casein hydrolysis

+o MYE; - BIE

+: Positive; —: Negative.
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B0 25 5 BB AR 2 R E A AT
NCBI-BLAST X434, {8 1] MEGA 11 #f%F
WHRRREW . 2R B/RE 3 19 16S rRNA
FEIR 411 (946 bp)-5 B %1 4 # ¥k Bacillus subtilis
T R R T W —3 38 4), FHk 3 A
Bacillus subtilis strain IM6 (MZ434952)3% % %
ZEUT, H 99.58%. ZEATEAS2E Mg A
b 55 7 4 R fe 2 B 8 A RE ZE AT T (Bacillus
subtilis) .
233 HEKHMZEMNESER

Pk 3 7E 2 h JE i ASTEON, 15 R O
WK, XPBORFESEY 6 h FEARER, FaE

FiE Rk Microbiol. China
SR FRA Rt R AT (] S),
24 EYFHMN
2.4.1 MIAEERIXIEER

Hikk 3 78 0.1%. 0.2%7F1 0.3%AHEL T
ARER 24 h, LIRSS IINAEER (0) b BRS WG E N
XA, TR A A R A2 JIE R v 4 R 8OR
5 78 0.1%MAER MR AL P Ab B 24 h J5, AHXTAFS
FN 86%; M TE 0.2%—0.3%HER A FE rh AL FE 24 h
&, ARG Z R 62%F1 54% (& 6). K,
Bk 3 7EAHER R 1 0.2% L0 R I B IS AR .
2.4.2 pH M= MHiRIELER

PR AR B0 N 4 B S LRE 52 i A I
(%) pH S5 2R K o bk 3 7EANTR pH 4544 F

29N 8 hFFZEE 16 h, MERETREMANE, EH A 24 h, DL pH {H 7.0 4B 24 h JRHNOE
Bacillus subtilis strain sD10 (OP060724)
100 Bacillus tequilensis strain sB9 (OP060720)
15 Bacillus subtilis strain IM6 (MZ434952)
12 Strain 3 (CP110634)
Bacillus subtilis strain Bs2 (0Q423137)
30 —— Bacillus subtilis strain CICC 10366 (KM365462)
100 Bacillus subtilis strain DH-3 (OP703559)
o8 Bacillus velezensis strain YY-5 (OP703553)
Bacillus subtilis strain sH7 (OP060729)
= Bacillus subtilis strain sD9 (OP060723)
9 ——— Bacillus subtilis group sp. strain MAPKH 10-2 (0Q455990)
30 Bacillus velezensis strain B3 (MW776609)
100

1.00 Bacillus subtilis strain LCR105 (FJ976614)

Bl 4 B 3ET 16SrRNA ERFIHEMAESZAER
GenBank #5g 55 JEALI 7332 F A ECTAUR RSO R BT
Figure 4 Phylogenetic tree of strain 3 based on 16S rRNA gene sequence. The scale represents genetic

distance; The numbers in brackets represents the strain GenBank accession number; The numbers on the
branches of the evolutionary tree represent the proximity of relatives.

PRRAR AL 55 g S IUREk
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QOB i 5 é é 16 15 1ﬁ 1% 1% 2b 25 2ﬁ 0.0 : : : : : ; : '
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Time (h)

B5 ®EHk3EKL%

Figure 5 Growth curve of strain 3.

N .
0.0
Bile saEt concentration (%)

B 6 BREILMFIE
Figure 6 Bile salt tolerance.

JE Rt ELH, TR Bk 3 7E pH {E 6.0 Al pH 8.0 ¥
eV PR T A KORAS B AR, A0 B 24 h S A XA
TR M 93%1 100%; pH {H 2.0, 4.0 1 10.0 &b
PR 24 h J5 , AR ARG 2530 R 62% . T8%F1 59%
(7)o L, kR 3 38 A7 A g th PR IR 5
AR, (B R 55 e AT R AP B

243 TARIRIELER

ERE 3 fEN TR A p A KRS R AT,
AR B AL TR BR A, X N AR AR A
5ot 4t 5z (K 8).
244 MHRKEER

PRRE 3 ERl— KR . ARV B E) 5%
R AT 24 h, DL 37 °CIEH 1555 24 h J5 %
S Jy X B4, Hbk 3 7E 80 °C/K¥ 5. 10 Al

pH value

E7 7A[E pHEMZM

Figure 7 Different pH value tolerance.

201
-8 Normal culture

i & Artificial intestinal fluid
S 1.0 //
Q

0.5

0.0 ! ' ' | —

1 2 3 4 5 24
Time (h)

8 ALBR&WmZME

Figure 8 Artificial intestinal fluid tolerance.

15 min Zb3 24 h JEFHXTAETE 2R 100%, i A
PER SR (& 9)o PRI, TRIBR 3 AT 7E i i PR ARl
AR R R R A TR A T .
245 RINBUIZEMHIRIKER

SR 48 h T AU, RDULEE S B B A v
WK fgRE , JKiEE EA N 5.8 cm, H/C H{HN
7.2 BLBH TR PR 3 X U fy o 2 AT — % B K i fig
ELJE #57 ilg G 7 3 e 12— 2B 9 (B 10),

2.5 BEFMR
251 mERMNEE

%A B ZE A B AR R AR RN TR E N
30-80 °CZ [H] ¥ AT ; 7E 70 °CH}, T i
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9 T

Figure 9 Heat resistance.

10 FRIEHKERE
Figure 10 Hydrolysis circle of starch.

}939.4 U/mL, 7E 50 °CH1 60 °CHFt{F-Fri i id 1k 5
B I TR, B TBEE R IR N RR(EL 1),
BERT L, 28R PR RS SO R 70 °C, J& F
T e v T, 2% R R A3 P TRV )
2,52 miERK pH

A AT B B 1 0 S ) W pH {E
9.0, BEIEYERE N 90.99 U/mL, J&hsitt: & A
fitf; 7€ pH KT 9.0 B, [EEE T 4R H BLFRAIL,
TEAP RS 3 PR (B 12) %R A RS Y pH
THEEE, 1E pH {H 7.0-10.0 Y4 & mid v .

40

(o5
o

Enzyme activity (U/mL)
)
S

(==}
T

30 40 50 60 70 80

Temperature (°C)
B ZEAMRERNEE
Figure 11 Protease optimal reaction temperature.
100
E 4
2
2 60
Z
g
S 40}
g
g
£ 20t
0 1 1 I
7.0 8.0 9.0 10.0

pH

12 ZERMRERN pH
Figure 12 Protease optimally reactive pH.

253 ERBFXEOHEINZIIMER
PATCH 2 B /KX BREE , Ui K e fE R
FIRERGE ), 3 E RS /155 T 101.9 U/mL,
7 Fe? Rl Cu® X 28 11 W A5 AR 1 400 1 142
(Kl 13)
254 AHAEFMEAQBEEMZBER
DAL TR g B4, A HL R0 3
6 B PN B s ZU AR (B 14)
TEAHUERIB AL, EA I ARAZTER T,
Vi Wi IR B T L S A
IEFRA —E IR AE
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Enzyme activity (U/mL)

0 : : 5
Q’Qv» & o KU e
< .
Q Metal ion

13 ERBTFXEOEE NI

Figure 13  Effect of metal ions on protease activity.

100 -

4= (= [ele]
j==) =] =]
T T T

)
f=)
T

Enzyme activity (U/mL)

[}

H,0O MeOH EtOH IPA 0OA
Organic solvent

14 BHBEFNELEE DTG
Figure 14 Effect of organic solvent on protease
activity.

3 WwE5E&#

HErc s s i ey K2k a +
e OKIRAVDI A T, DOKFRIEfE 4
I R AR AT 5 A0 gl ok P K Ak e
Bl . B IR . B IR M DL S BOR
WS IR e, R RO PR A T 32 1 i
LT, AR B AT e 2R R . i,
Gu SFUSTDAfele B A5 28 A 43 B0 3] — Ak B 245 25 4
FFEE#E CGMCC 9951, % B Ak Xt 55 iR B 5% A 5
WP AR T2 M 27, a5 B A2 P A X i B
RN SE A 387 — 8 K ST P, HIF AR B JoK
i P A/ s MGG SO DA f B i i 3 £ v

B PR L ZEARAT I (LVL A1 LV2), EfTEBH
A RAFH IS MR AE Y22 R, SR SN
T P TR A T 7 T A Tl R R 1 T 7 B
SLJE Y RT P A K AR, AR BR 7K fie LR/ Nyl
A 1.83mm. 3.5mm 1225 mm. 3.17 mm, %
2B AR WS AT, T AR ) 55
b —2L B0 E, AT TFLIE AT AR 3 IOTE
3 BB (1 R K A R /N 72 mm AT ST mm, T
HHEREAELR)—2, VI RE LS H M,
Ulucay 257 5% 43 1 0 16 BE A% 7= 74 7K fit ity
AT DA AR , R SN I 1 Mg A AR R
O3 B R 2 BOR IR TR R 2R ROAF I . AR A
FRTR, T SR v g B o3 15 W T R B[R] s 2 A 7
A VE R BRI R AF Z R0 R ), SRR
PN rh 43 245 B B 2R AT B A 6 AR R A
R

A G DA BRE 7K S 2 A8 vp 43 15 0 28 31—k
FHIFF I, SRR EM T W2 55 8 R
ZEAT B (Bacillus subtilis), 4017 B 2 30 H &4y
177 2 TR AE R B R RE T, DA RO R B4 T
BT 52V o A B 2R FELAT B 1 i RN 2 ) A P
SRt HER AN Y, T AT A AR A
BEERLIT, AR AT B Y SE BRI ARt T
ey U AR

TE YRR IEAR KRR Bokg T 8 MR
A AR e ) B B —
M REZEFIAT R XC2, HAE P B s A M T EE oy
40-60 °C, #ifi pH fE 4 8.0-10.0, Fe*"fll Cu**
Xof B 7 B SR 5 R IR T AR B WO i —
Wit ZEHUFF B R B 48 h Je R A 1 it
VRV IR Ay 40-50 °C J5gid pH {H 4 6.0-7.0%%,
2% 2R PG SN B A pHL B B TR 1 N 3R
5, W b B NRAEY RS sh iR I T A R %
PF 5 Ak B RS B — ARRG R 2R AT 7R
FCAE R W 36 h e FH R b 8 1 AR 2 1 L I B
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1 40-50 °C. fxidi pHHN 7.0-9.0, &JEE T
Fe? Hl Cu"2x B S 300 il kgt F1 20,

AT Bacillus subtilis strain 3 fiff 24 it
5 Z2H0E AT, (HIZE A RS S Ve R
M pH iEREREIET, 78 50-80 °CHl pH fH
7.0-10.0 B ETEYE, EA&IRE T Feo',
Cu™ & 1 30 28 (s, IRk B LI
XoF BEAEACAE FSE RN 2. 5 LM 2 5 5 AR
Eb, % PRI A R R G R
LA R RN A5 300 A7 o AS 25 A8 1 1 g
PR, DA RAEAR IR B ALV RIS I AS 52 A8 1 2k
TE BT

TR /N B S By LA e — 241 S an
KR, REMTHESE, HETEEHY, HN
VR AN 2 . 5 I 5 B A T A
e 22EH KT E WiEHEE NS, FRE
P 50 45 LAt 75 5% B0 A 28 70 43T A W S HE
AN, G 5RETS . M REER . AT
% M\ At 3 K 31 28 A0 v 43 B AR AT — AR P vk R
I, AT Z R0 R A R R, LT
P 5 T 2 2 O R, DR I TR AR A SR
TEDRLEE TSN L AEPBR R | B S I E AL
PR R b DR A S 7 b 2 Tz 1 1 A5 o
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