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Abstract: Adding biological passivation agent during composting is one of the most effective ways to reduce the toxicity of
heavy metals in contaminated livestock manure. To further improve biological passivation, we obtained a strain with
high-heavy metal compounds tolerance to passivate heavy-metal contaminated manure and to characterize heavy-metal
biosorption. High-tolerance microorganisms for lead and cadmium were isolated and screened from swine manure composting
samples. The strain was identified by its morphology and molecular biology. After the influence of different pH, temperature
and salt concentrations on growth of the strain were investigated, the optimal growth conditions were obtained for further
analysis of its biosorption characteristics of lead and cadmium. The bacterium with tolerance to lead and cadmium termed
SC19 was obtained, whose lead resistance was 600 mg/L and cadmium resistance was 120 mg/L. The isolate was further
identified as Cedecea sp., and then its optimum pH was 7.0, temperature was 37 °C, and salt concentration was 0.5%. Lead
removal was highest after 30 min of adsorption by the SC19 strain cultured for the stationary phase 36 h, and the maximum
removal rate and biosorption capacity of lead were 60.7% and 329.13 mg/g, respectively. Meanwhile, cadmium removal was
highest after 30 min of adsorption by the strain cultured for the logarithmic phase 8 h, and the maximum removal rate and
biosorption capacity of cadmium were 51.0% and 126.19 mg/g, respectively. Fourier Transform InfraRed (FT-IR) results
revealed that the biosorption process mainly happened on the surface of SC19 cell and many active groups on the cell surface
could chelate the Pb?* and Cd*". By comprehensive comparison, it was showed that strain SC19 shared a certain capacity of
Pb?* and Cd** biosorption, and the bacterium provided precious microbial germplasm resources for biological passivation of
heavy metal contaminated manure.
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FFE Escherichia coli, 1 128 Wk BRHa 56 2¢ BH 24
Cd* ¥k i 24 50400 pg/mL B, 78 2 h %} Cd %
B M 4.96 mgl/g M4 in#) 45.37 mg/g 40T . M
PR AT R R A E A E T e L by B B —
Bk K7 407, RETE Pb® ¥k g 1 200 mg/L i Cd**
YR 30 mo/L B g Ak b A K RAEE) A RTBRSE &
MAET VA VI AL R X 4w 15 e i - e b oy
BT B AR TR BT K3, XA R A Bk
i 52 4 B2 43 524 1 200 mg/L 1 120 mg/LR®, 4 i
e 2 T B 48 L e 1 e - 9 o 07 10— MR PO AT
R AR B VA I FF I Enterobacter cloacae, %
Xt PO?* A1 Cd® Y2 R4S T 44.39%F01
25.14%. #Kifi, AT LR i 52 22 Fl s vk B 4
T, I HEA B R BRBCR A B AR 2
AR B kS T A A R bR, A Tk
— TR RFBIE

I, ASBFZEREE T 32N = TR R i
ARG TN e A5 B i 32 50 2 A DUk bk, 25
THFE, R T S R s A A s R
FERIFFE T X4 %) W TSGR ARAIL R, DA A A=)
Blifb 4 Ja T G i I B 4 Y O U L R
WA

1 MREFE

1.1 #HmkiBES5ERE

i 126 DA R A B SR L SRS AT HE T s T 1Y
B

T 4 0 A1 R O 22 5 Ak 1 5 B R % — 8 Wk
BERE R T ek R A B RS AL H T
4N 5.09, &M 10.0g, NaCl5.0g, zZEHEK
1000 mL, pH 7.0-7.4, FREEFHILKEGIMAT
I##) Pb(NOs)2. CA(NOs), /K, (4R BT
KBV AR BE o [ IR BB TE AR T b
A 20 g/L Fifg.
12 E#MHLBESIE

FREUH S HEALAE S 10 g, BIA 90 mL JERE /K |
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WEEPEEEE, T 37 °C. 180 r/min $Ei% 5555 30 min
JA R EEE 10 min, & FIEWAEBEEC 0.2 mL,
BT A E A PO I CAZ vk B 43 1)y 100 mg/L
20 mo/L [EAREFRIE b, 859R4E 37 CHRM4 T
48 h, FERIVE K DU BEBUE KB iR alifb )5
BATEREFRAL B3R E PO R CA™ HOMRE, XN
R AR IEA T DN AR G 3% o RIS, 440 25 i
PR AP E S A AR R [ PO™ R CA™ iy A%
FeHer, YU AR K B fe 2 i A O sk
BUTRS % 57 HE 1 9 A TR A o

1.3 MERmEENERE
131 BAMRETE XAMTES

XoF 3 P T 1 TR R LS L TR 7 AT 2 L B
RGBT WA RS TR . hg &k
T4, IF R 22 IO Ak A 2% B s T R I
REITES RN
132 RGEREE5H

KIS W%} 27F F11492R £ PCR 1 16S rDNA
FER R Beo U 55 - 15 94 CHIEYE 10 ming
94 “C7ZsE 30s, 53 ‘CiB 30s, 72 ‘CLEff 2 min,
30 MEIR; i 72 CHEf 10 min, JEFE Y =)
Zalifb 5 i S A WY W TR Y )
5 GenBank HZ s FE R C A Y 16S rDNA J¥
GIHATARRIE et o34, I B4 3] GenBank %4
s

14 BHEFHENERERBIZIMEE
141 pHXEREKKER
BERRAERA R S5 3 37 CHiRGSE 48 h, R
B—E AR R T pH B 5. 6. 7. 8.
9 119 25 mL W iRKEFRIE, B AL ODeoo
fli>k 0.2, 200 r/min I35 5555 144 h, 45 12 h BUk:
W5 ODgoo fH, TEHUANIR] pH 454 T R R AEAEE
142 REXNEREKKNZR
BIMRTERA G F2 b 37 CHilE % 48 h, Rm
B — e R FRD PR T 25 mL AR R R gk,
i HE A R B ODeoo B M 0.2, BEFRIK Y E LG pH
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K7, ET 25 CL 30 C, 37 'C., 45 CHI
55 ‘CHLE T 200 r/min 3% 1535 144 h, H3BE 12 h
BRI 7 ODeoo {8, 3OS [RILEE 548 T i e KM
YRR,
143 ELRENERAKKE M

WMRAE R AR R SR rh 37 CTHikE 5% 48 h, AR5
B — e R BURh P34 Fh T NaCl ¥ 4518 0.5% .
1%. 2%, 4% 6%[1) 25 mL ARE: IR FEd, (i H
FERMAOER IR ODggo M 0.2, FF7E pH 7. 37 C,
200 r/min 5 MR SR 144 h, BER% 12 h BURED
%E ODgoo A, FEBUAN IRV B 4514 T 1 e KAEAE IR
144 TEHRMAEKZ

PMRFER AR IR rp 37 CTikE SR 48 h, K5
B — 8 (R BRI 3 FP T NaCl ¥REE Sl 0.5%0
25 mL ARG FRIE T, AR A 4G ODeoo B K
0.2, JF{E pH 7. 37 °C. 200 r/min &1 Rk
144 h, Hij 24 h &:kE 4 h B 2 R ODeoo .,
Z IR 12 h BUREINE . DABESRET R R AL AR
L ODgoo fH M AR, 2l B AR AR 2k o

1.5 BRI EEER B4 IR M 216
1.5.1 MR Rekest [ Xof BRI RiF R 2 i)

MR K2k, BU5 mL 1555 8 h RYIR iA s
LEIMAZI S PO? He Ji 4 200 mg/L HIZKHE
£ 37 °C. pHIHHARMZEIT, 254% 5. 15,
30, 45, 60, 80, 120 min, TMJ5 &0t Filk
T T B o [RIRE 1) 0 S AT A X 6 1 R o 5
Hor Cd®* e )% 4 100 mg/L.

1.5.2 A KB B AR IR i A me

W3 X80 (%555 4 h F1 8 h) FikaE B
(3557 36 h 160 h) 114 PUASAS ) 355 5% B 1] 1) B (A HL
SEABE (0.051 2 g) AMHIEFNEIS POPVRE N
200 mg/L M/KIEW, 7 37 C. pHIEALRMA
PR, 4334E % 30 min #1120 min, 1 )5 &0 0
T VRN A AR o TR P ) A A 1
Wi, Hh Cd™RyME N 100 mg/L, 4> BIHRY
30 min 1 60 min,
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1.5.3 SHRILFEXNTERRIR M AR 0

PR 2R 36 h I EAANEE (0.051 2 g)
PR E] PO*FI CA* ¥ 4> Bk 200 mg/L Fil
100 mg/L W/KE W, 16 37 'C. pHIE AR
PF T 4R 30 min, 5 250 W8 BT T I A A ik
JE o TRVRE AR 32 00 o T A A O R B R, L g
Rt A it 45001 8 h R B4k
154 thre:

F T W A 43 6 6 B 3 3 000 s 4 R 4 1
B LR q AT AR

F[5 % (%)=(Ci-Cy)/C;x100% (1)
g (mg/g)=(Ci~Cv/m (2

X, oMW A PO (Cd™) HeE
(mg/L); Cr MWLFHE AW H Y PO® (Cd™) HeE
(mg/L); v AR AR (L); m REsimnay s
T (9)-

1.6 ZI5heiRmR I o

B Pb? (200 mg/L) F1 Cd** (100 mg/L)
Jei TR 5 258 10 S0 1 T A v o 0 SR B, 7K
TRZKIETE 1 RGBT, Rl R ARE SR KBr iR
53, BURE & R R S AR B AR B 2T S i 43 B SOk
25 S50 1) TR AR B 0 DR R A 7 43 #0
1.7 BBEFEITHH

FIFH MEGA 5.0 # A R 5 & . T ik
¥ 3, Fir k%4 F ] Excel #1 SPSS 21.0
AR TG b S 22 53 B B MR 5

2 BREMT

2.1 Tif$A R E AR AY I 1L

M A3 SEEAC AL bl b s SR B IR AR AT
RSN Z 15 T 05 53 B Al A TR 4 B TR R , 368 3 7R 7% A [+
HARIEASREAE, W1 L 8 BREAPR, 7054 5 0
SC12, SC13, SC14. SCi15. SC16. SC17., SC18
1 SC19. LW TEAFRARE T WE PR ERE
i M BV AR A DL bR, R 1 B
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F1 BEHREARBREFRE THERKR
Table 1 The growth status of the strains in different
lead and cadmium ion concentrations

Pb**/Cd** (mg/L)

Strain 0 100 200 300 400 500 600 700

0 20 40 60 80 100 120 140
SC12 aF A - - - - - -
SC13 + 1 1 + + = = =
SC14 + + + + + - - -
SC15 + + - - - - - -
SC16 4 4 - - - - - -
SC17 aF A A -
SC18 + + + + =
SC19 i A A i

+: growth; —: no growth.

VR TR BE G TN, A= KO g AR 2% HL 2
1K FR 2R SC19 HIRRAERE7E PO™ Il Cd™ ¥k Ji 73
W1k 600 mg/L 1 120 mg/L AyREFE 5L FAE K, [R]It
R BRI P PR E 50 285 VR E 4351 700 mg/L Al
140 mg/L MM TAR, (HAEKB R Z 2 .

1, SC19 TR 2 1 12 P i 48 AR e o P TR AR o

22 HHKRHIVMITERE

221 TEMRMITESFHE
AR R FIE R AA, BB, B,

R ICH , ANBEW, NEAEFT, Wl, 5

10

61

PRHL . RN e G2 B T AR,
PR
2.2.2 T 16S rDNA FB5) 4341

XTI BRI 16S IDNA JFFIHEA T3, 15513
J¥5l4K 1 501 bp, 5 GenBank ()7 4117
Pt B4 R BT, HRR SC19 5 4% PGV b Y 1
Cedecea neteri YS J¥ 4 HA7 99% ALY , SO TR
¥k VU ML S )R Cedecea sp.. ZFHIC %
GenBank $(#s %, R385 5 MN133936, Jf
it MEGAS.0 I ERGELEW (K 1), 45
/R, SC19 Wtk SR KVEHIPYE YS MEL LR
AR, FHE— 25 % O AR i 432
2.3 IMEREFHEKEKZ NG
231 A[FE pHE T RERE KB

pH {2552 W A P 0y A A= i 2h 55
ERCHEEMINE, SCL9 HHREAT pH T i
TR, a5 R 2A s, SCL19 FFETE pH i 5-7
B, ODego fEHFE pH I3 FF-, 7 pH & 7-9
i, ODgoo fEIRH pH {EIGINTIREAL, FUk, fEdsss
JEpH S 7 B, IR B 25 BT, %
WARE TR bk, H—E R b Reimt mR o

{SCH (MN133936)
9 Cedecea neteri strain YS (MH362698.1)
Cedecea neteri strain M006 (KP322605.1)

Cedecea neteri strain B1 (MG652489.1)

Cedecea neteri strain NBRC-105707 (AB682279.1)
,—Cedecea lapagei strain DSM-4587 (NR126317.1)

Ml Codecea lapagei strain JCM-1684 (LC036260.1)
Enterobacter aerogenes strain FCC47 (JE772092.1)

100 Enterobacter asburiae strain FC1569 (MK577384.1)

61

A

0.000 5

1 SC19 W#k5HEXHAY 16S rDNA FIIMRGF AR B K

Enterobacter asburiae strain IHB-B-1510 (KF475835.1)

58 {En terobacter asburiae strain ITM-2112 (KC568141.1)
92 Enterobacter asburiae strain M16 (HQ455820.1)

Fig. 1 Phylogenetic trees, based on 16S rDNA gene sequences, showing relationships between strain SC19 with other

strains.
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2.3.2 A[FENRE T ERMAEKENR

BR T pH (ESZ AP AR AL, I BEXT SC19 1
PRI AR A A TR KSE 0 . i &l 2B A1, 78 25-37 C
WM, SC19 WA K 2xBEE IR B nY b4 g
s IR R T, WA R AR T
FERERGE , NAF BRI A B o 3 RO
23R 55 TR A QAR OC i Tl 5 Pk |, A R I 3
W, TR T S I R S M, PR TR R ARG s IR
f e RE T, fEfbThARES . I, SC19 I
WRAEIREE R 37 CAATRT, BERRAYAERARGUERAT
2.3.3 AFEERME T HEERMAERKFLR

BrFR B R R B S I B AR B A TR, K&
(35 375 He 23 38 U R 2 7K T 5 M0 e 1) 1 0
8. Kl 2C IR SCL9 WMRAEA [RIER U B i A= 4
B, FERRIERREE T, A RGN 2R K HRLE
ERUREE 0.5%MT, PARRMIAE KA, FlA Rk B
TNz 4%, EHRGREIEE A, Bk, %t
BB RS
234 TWHRIERKIIZ

LA TR, SC19 FRkM il B K pH . IR
JERIER W0 7. 37 “CHI0.5%, HAK ik
P 3 ftos . FIE 3 AT RIA Y SCL19 kR K
b2 - AT B S A3 T, 100 BH TR AR 1 3 PR AR
58, 7E 0-12 h JHME], BRI X BOH I PR AR,
ZlE—HF60 h, HAKMEETRE, 7£60 h
JE AT

2.4 HHRATIRER S F B9 IR B
2.4.1  VRZ ek 1) ok W5 B £ 2 0l

Kl 4 o~ SCL9 FEREBERT [ AR 1L/ BIXT Y | 4
BT RBRF M & g AR fRIhZ: . B 4A 1
4B A1, SC19 7E 120 min B Xt Pb* Jef i Kk
58.0%, IR N 287.01 molg. i B 1EM R
5 min i, EERE R 56.7%, S KEBREIELE
#25, I, SC19 WEHKFE S min B (M RI K
FISEA , 22 e A A B AN b () sh Ao A b o TR

% : 010-64807509

K 4A F1 4B Toxf CA* ML, 755 min i ik
LN, IHESE 22 [ 3 49.7% , W i >4 122.97 mglg,
2 I E W B ] > 30 min I 22 R B ko 51.0%,
W it Ry 126.19 molg, Bl S FERL S 60 min J5, &
BRACFIME BT A BT T B, AT LS, I f

A 3.0p 1
2.8}

2.6}
g2.4f
S 22}

2.0

1.8
1.6

2.8F
2.4f
2.0~

ODgy,
>

1.2}
0.8F

0.4t — —=
25 30 37 45 55
Temperature (°C)

2.4t

2.0t

ODgy
=

1.2

0.8f

——
0.5 1.0 2.0 4.0 6.0
NaCl concentration (%)

2 SC19 HHRERREIEFFZM T ODgoo B

Fig. 2 Changes of ODgg during cell growth of strain SC19
cultured under different culture conditions. (A) Various
initial pH. (B) Various temperature. (C) Various NaCl
concentration.
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2.4' \"_‘I\I-——
2.0}
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216} T~
312
0.8
0.4}
0 12 24 36 48 60 72 8 96
t (h)

3 SC19 ErkeIE Kz
Fig. 3 Growth curve of strain SC19.
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0 20 40 60 80 100 120
t (min)

270t —-Pb
——(Cd
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4 FEA[E R B ET (8] SC19 B #k X 55 4 W Bt 8210
Fig. 4 Effect of different reaction time on biosorption of
Pb* and Cd** by strain SC19. (A) Removal (%) of Pb** and
Cd*. (B) q (mg/g dry weight) of Pb** and Cd*".
DARGBOWFFE 285 AR, JT 0, sk A R E 4
e B W 56 2ok FR AR A AN IR 1Y, EX 4 A i A i 0
TIE R X 4 1 A f o
2.4.2  JNIRIEHHH A BRAR R IR B R R e

AN [R) A A B R %) TR ik % B 4 iR B W B B D 2
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B2 KT T % SCL9 Bk I AN R A= K B 4
HELSBHRE TR, B8 5A F15B Af
M, FEXTEUN 8 hisf, SC19 BEkkXT Pb™ iy Z: 5%
FIZ R 43 5K 57% . 275.12 mglg, FarEH 36 h
A 22 B 2 A 4 43 591 4 60.7% . 329.13 mg/g. {H
RWIHE Z A BEES, v WA R R i
SC19 XA Mt sZmm AN . f Il 5 AT, ZEXT
W 8 h IF, SC19 FkkX; Cd™* iR
48.2%, gt 120.50 mglg; 4EE# A 36 h B,
HEBRRIUH 35.7%, ILHTIR B4 90.46 mg/g,
X B R B 2 e TR B BRI AN ) AR 4 s
H1HY SC19 HRRXT Cd®* F I RE 11 A 25 5.
243 HERES T ILAEET IR B AR M

N T FFE AR B T L AE I X SCL9 TRk B RE
T, B Z BRI RS A PO Rl CA™ vk
4351 200 mg/L i1 100 mg/L B o 455 Kk B

A

IPb
60r mECd
= 50t
=
>
[=]
g 40t
[
30F
4 8 36 60
1 (h)
Hooen
2801
ow) “T
Eﬁ'j 200( i
= 120f
=
100f
80 - i
4 8 36 60

t (h)

5 FEARRIEAKEHE SCL9 B kk X $5 58 I B 52 1
Fig. 5 Effect of different growth stage on biosorption of
Pb®* and Cd** by strain SC19. (A) Removal (%) of Pb*" and
Cd*. (B) q (mg/g dry weight) of Pb*" and Cd*".
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M Cd* A AR I, B Rk PR I B R
200.79 mglg; M4 P> FELEmT, kRN Cd* iymL
BtEE ol 91.60 mo/g. FHULTTN, 444 B A7
23T A AR R AT (1) W B A2 o5, T A5 P b B 4 )
BT W AR T B, (BRI 5, TR X 4 14
BT A D

25 BHHEMEEZBEAIREBILINRIESH
FRAE O A SCHRARE ™, X SC19 B bk [ 5540
R E PILLANETE Y 32 B0 S R A T4 A o T
W BT 202G R As AL 2 B (& 6), e Pb**
M Cd™Jm, FILMRRWILA B M 3 413.90 cm™
TR 3 413.36 cm™; BEdk CH, Y SO FR M43 1
Wl )N 2 924.71 cm ™ iEAE E 2 924.41 cm™'; C=0
PR X R o 0 i sl e K e MK 1 653.23 em i A%
% 1652.77 oL kL (NH) W2iiid b 1534.27 cm™
T 1 530.05 cm™; FRIHE-COOH i C-O fi4idik
ARSI 1 450.79 cm ™3TR % 1450.41 cm™;
WL P-O MMz 1 153.78 cm™ TR E

A 100,
95}
90}
85}

1153.78
546.08

~1
=)
2853.42

Transmittance (%)

=)
i
413.90
292471

4000 3500 3000 2500 2000 1500 1000 500

Rl
(=2
T T T 1

h
54.26
518.74

Lh
T T
594.24

2853.52

Transmittance (%)
~ =] & o0

=
292441

(=}
T

413.36

1 652.77

651

4000 3500 3000 2500 2000 1500 1000 500
Wavenumber (cm™)

Bl 6 SC19 BHkIk SRR AR RILI I H ik E

Fig. 6 IR spectrogram of strain SC19 before and after
biosorption of Pb®* and Cd**. (A) Before contacted with
Pb?* and Cd**. (B) After contacted with Pb?* and Cd*".
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1 154.26 cm™; C-O-C 1y Mt 45 % 3 W i g A
1 233.67 cm i E 1 228.81 cm™; fF 1 000-
1 100 cm™ [ A C—OH i 4 41 sh W i i A
1069.97 cm ™ iFH % 1065.41 cm™; fiKF 600 cm™
) M-O fil O-M-O (M-%:J& B5T) MRSl i ige Ak
JEUR B BRI (546.08 cm™)E B ALK (594.24 cm™
1 518.74 cm™), HLWZ IS AR
3 Wit

Bt DR AR N5 A 1 P, SR A e e
ARG Y. EHENE RS AP Eib R R s
Y BB, (H B FRE 0 AR PR AR R A
it B — B 4 SR AT BRI TR AR, AR T 2 A
YR AR . A ST M IR RS b 75 0k
H— BRI A AR 4351 600 mg/L 1 120 mg/L
P TARE , 2855 F AW %8 T HbPA TR & . 1 SC19
PR AN [F) 2 4 A I 2 LA 2 A TR, EL X4
SRR 2 A v TR A 5 0T sl DB At
PR 5 v B B SR 2521

A AR R B R o AR R R . R A A i
MIANITTE A= 00 Ak S TR 2 4 i R BT i 17 52
PR 4 Ja A I, T N PR B SR A T R AR
LRI BT . XF SC19 TRk A M2k
W RB, XK RETE pH A 5-9 BTEHEN A1,
it R AE 158, [RIEsE, FEERIREE L E] 4%HH{/5 AT LA
2oy, UHESE R RE IR . Bk SC19
PRI = R A BE AN AR R, {H 2 TR PR 1 B0
JEEPR, BEAE S AE 0} P 30 %) o s [ pAg e %
B M T 2 42 HC o 4 W 4

LT [ 5 4 S B AR T A S AN B B, 2R
— B BESIEE, KRR RER T, T
W B AN S g e BE R A2, P AR (E
5-15 min E47); 5 B BT HE BRI 1 S 18 W
R IR o E 240 2R T 7 4 5 - 0 — D R RS B A i
N, LI B 320 SC19 Bikk A A5
FU FAE 5 min PYERENEF IR R F, ShadfErh
XFHT I 2 BR %N 58.0%, W&k 287.01 mg/g;

. cjb@im.ac.cn



1608 ISSN 1000-3061 CN 11-1998/Q =¥ T #2244  Chin J Biotech

X 23BN 51.0%, WL N 126.19 mg/g.
{H R FE SN2 W B B, B Rk X 48 %) = B0 W ff e
BE5E, PR AE 60 min 2 JiE R 8 I B BRI R R
AT RE S F T 9% B T B4 19 A 2% W B AL o1 AS ] e
B o XTANFRI AR BB SCL9 B A% X 45 i Wl 8fF
I A B, B SRAERR A JU Bl BT A KT 45 11 22 B 226
W, F 2 il 5 4 531 A 60.7% A1 329.13 mg/g, {HXFEL
SRR HA XY 0 O B IR AT 22 s XA
HH 1 TR AR X 1 W B B T R B S R AR A Y
s PR AT BB A R B HA %) TR Ak 5 B 4 i W B A G
a2 B R, FI, B R YA
SRR T ILATET AR R R 4 i A W B R
A E AR, BEAh, AR E R ARORS RV R
[CH Serratia marcescens2 1 iz AT i P14 4 [
B, IRPR R B R R T B

BRI PR AT 308 e 200 i 2 T B R A fb 2R S A S
SR AT YGER . XF SC19 B RRLL AN
SIHTREE R RI, MR AL ORI R
WML S Ph? . CdP Al kA T EAEH,
557 R A0 W TR O R R RIS D LR RS TR AR 1 A
b, 2 TR IR 40 6 3 T W B 4 R - Y R
FE, 35 HAth 2 R B R B T BT A
R AR 202

M, AW B S AR B, S
FEHENEAE S e T —ARPU MDY B )® SCL19 B Ak
KRR A A R AR, HELE N AE )
5, AERCEEE PR, AR SRS T
W EHRE T, AR AN TR RS | R |
FIEMRA ST R ESA1ER- . SC19 Ftk
ST R A AR W DL BT A o B (B T
X B 1 A AL 5 A R 4 TR T A5 T 1 B
TR A RO RCR 5T, I8 75 24 7E 5 4 Ja Tt 14
HUBE LA R AEHERE P A R IR 06y T 0 TR AR R o
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