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UV spectrophotometric determination of the concentration of gentamicin C in the
application of high throughput screening

Tian Jiang-tao, Li Min-chao, Hang Hai-feng, Guo Mei-jin, Chu Ju and Zhuang Ying-ping
(State Key Laboratory of Bioreactor Engineering, East China University of Science and Technology, Shanghai 200237)

Abstract  Objective To explore the rapid detection method for the content of gentamicin C  during high
throughput screening. Methods  In this paper, a rapid and simple detection method for GM C,_ in the broth was
established and integrated into the high throughput screening model. Four different mutation methods of atmospheric
room temperature plasma (ARTP), microwave, LiCl, and ARTP+LiCl with above mentioned high throughput cultivating
and detecting systems were used. Furthermore, the high yield strain AL324 was tested in the 5L fermentation. Results
Comparing to the results of high performance liquid chromatography (HPLC) detection, a maximum deviation of
3.98% was found in this rapid detection method. Among them, a mutant of AL324 could enhance the titer by 52%
in the shake flask, compared to the parent strain. After the following rescreening and genetic stability verification
processes, only 4 mutants still had better fermentation performances. Moreover, the titer improvement further reached
to 81.3% in the 5 L fermentation. Conclusion  This rapid detection method can be used to detect the GM C,_titer and
integrated into the high throughput screening model. The screening results illuminate the ARTP+LiCl is an effective
method for producing high yield strains of GM C, .
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R K% % (gentamicin, GM) J& T & M H R Pr A
K, KPR AR BT PR S O IR
KRERC, REKKBERPHASZ —, —REBIKEKE
(etimicin, ETM) ) H LRV @, K& K2 B A H
G PEE T RO IR SR AT 4% 32 R B,
HATPK KB % C,, FEIBIL KT = 2 H o s 2tk
133, RLWFHHERKERPL S C, ML
N TRERE AR, TR s — o HE
MR KER C, o HIZRH™FEIK, HfeE
Y22, Rom R IR -

e I B R R R T A4 E . AR e
HUERWFFC . BRI i S 0, 76 m il R ik s,
ARiFERRER C, BLEKIES, RRERC,
116 R G W i 52 i s O O AR M. | R
KER CHM D TEMPA ST, TEI
WSOV, A REASE P H R D7 VR EEAT RS, H AT R
PROK 55 R AN 5 2kl e BORFE R C, & 1,
PRK B A 7 ik wh B AW, mRGR A (
A, B ENTES. U0 R R AL v R A
AT OPA fiTAEFE S, izt i A B REH], SAsdid
TR AR R VR L . 7R R B R R IR AR
MR R, 7 2N FE S EAT AR B, R A
THEAR T K ERE PO, 752K RE
ORIV all DRz

P TR ORI AR P AN IR RSk SR 3R AT S A
PR, TSRO T BTN 3RAS S = T R R TE 1R 2 1219,
HRGTFRRR B R A C, A7 B A el 2
I FRIAF O SRR 2D
1 MREHEE
1.1 M
L1 HAEH

2% 21 /N WA B (Micromonospore purpurea) H 7]
MR AR AR (CEIW ) $24t.

112 ¥xri

(1) R B 77 4 AL (g/L): ek 10, KNO, 1,
K,HPO,-3H,0 0.3, MgSO,-7H,0 0.5, NaCl 0.5,
L- K& Bt 0.02, CaCO, 1, %kK2 17, BUEM 14,
pH7.8, 121°CEERHCKE 30min.

Q) Fh 78 FR 3 (g/L): TKBy 15, Tk 10,
&K1, ARIEEHR 10, EEAM 2, KNO, 0.5, CaCO, 5,
121°C 5y IR K B 30min.

(3) REER; R 3L (g/L): T KWy 15, JEH 31,

EikE s, MRSk 31, CaCO, 1, FEH 2, KNO, 0.5,
(NH,),SO, 0.6, CoCl,-6H,0 0.01, 121°C f& K ¥ #4 K
B 30min.

(4) °F # 7% B (g/L): WE B 10, KNO, 1,
K,HPO,-3H,0 0.3, MgSO,-7H,0 0.5, NaCl 0.5,
L- K&t 0.02, CaCO, 1, #kfZ 17, BifiERD 14,
pH7.8, 121°CEEIEHCK R 30min.

.13 &A

RRF# C, brifEdl (IR AR AR 2
Al AN 91.59%): BIER (Zrdrall ) BER (srAfral )
e i) Jl S5 B 20 BN 50% MOV RS EREN (bl )
B A 1x102g/mL 7K¥E: PRRE R C, AR ok
%A 1000w/mL.

12 HiE
12.1 KREZC 2EMNE (K HNEE)

(1) R TRAL B K — 5 Joa 8 1R S R D N K I
Wb, BEESERLEE, WA pH {E N 4.0~5.0, Kk
W E N 50% BRBRIEW, A pHAE A 1.5~1.7 Z[H].
40°C /KRB R B The K BR AL 1 & B2 NN 10mL
BLE, MNKEEONLF, FHECN 4000r/min, B
O 10min, HUEJEW, £F

(2) R KA 43 E 1.5mL pH A 3 (7%
PR K TS 1.5mL pH B~ 3 IERL J5 K B L
THWL M 10omL MART, REHN, EXE
100mL. & H 200uL &M 96 FLAT 5 B AR bR
TEBGAR A AT HE TS, I A R 214 T
I PR BV ORI B VR RO . T R R R
W Py 5 R e L e A 9 K

(3) S B P RN e . IS [) () B 5 #E 100mL 7%
S AN 1.5mL B R VS WS 1mL KK R
C, ARdEMIE, 2 100mL. H RN E N
15, 25 f130°C. TEHK N 248nm 544, WE BN
AR 2. 44 8+ 16+ 30 A1 60min [ _E3E RN 61 -

(4) brE TAE M 28 10 2@ 57 43 B E 0.1~2mL 2%
#r v 1000u/mL B PR KR C ArdEE W, WET
100mL &M, I 1.5mL ¥ JE A 1x10%g/mL [
1 49 BR B K W W, 8 4 & 100mL, & # 0.5h, HL
200pL FIEWE, BT 96 fLA AR, £ 248nm
K S R E EIEWOGE. PR RER C,,
Rt Jata A b, WOGAE A NAARR, il 4E Bl 29 R Y L
JE SRR R C,, ARl Zk.

122 KREZC 2EMNE (&R aEEE)
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PR A [F 245 88 2015 R, = OB Rk (s
0512) Wl %2 R FF 2% C 40 & 7 vkl e 2 s 0,
123 WM REER T *

(1)ARTP 45 i 1 BR H Hob ot 7 275 i
HEATHEL & 1084 /mL AT T BT R
WA EL 20pL ¥ SJIRATAE SRR P o, EBRE SN
2mm %4F R, 2% ARTP i 48 (4 5 SCHR [16], 1
SE A N 300 604 90 1204 150+ 180 A1 300s,
X B ASBEAT IR AR . B 9souL MU TE BRI /K, Bk
HHMLFIEBE R 1.5mL B0, 43 il s B 20 A
S0 A () T B AT B FE AR RE, BRI IR B
FEE 100uL B35 S0 IR AG T/ P, BN IR EE A
FEA 3 AT SRS . 7F 36°C, 1S 40%~60% &1E T,
Rig% 10de REFREh A Ja, X [R) MR B A0 B 5 7 L o ) 1A
WHOAT U, TH AR B E. Fxf BAH T H
SRR N A MR IR 24
Lk, WEIRE N 36°C, B 40%~60%, K
N 250r/min, 15FE 48h; LA 10% [P E, AR
M) 24 FLIROK BERE SR B, WEIRE N 36°C, WBE
40%~60%, PERELH N 250r/min, 1% 96h. K EE
FEVIEAT A AL B, GBI AN e B, R
SEFE ) B X EER AT S b, THEIE RS,
i€ ARTP A8} [A] .

Q) Mk FEA: EE TAES F, B 1o0pL K
10 A /mL 0B E T 1.5mL 1) EP &, i
NGB, TN 600W, S5 ik 175 A8 1)
AHIRSCHR [17], WE AR RS A2 304 60+ 90+ 120
150+ 180 £ 300s. HX 900uL f JC B /K 45 175 2% i Bk
W R 1578 - B YURT AN (] 975 A BT (1) 1) B A i
AT HR B RE, RN Bh BE IR B I M 100pL 351 50 R AR
Tk, RS IRFERR B 3 AT Sk, A
36°C, B 40%~60% M2, 3% 10d. RrFR4h
WG, R[] VA B2 6 B2 355 7 0L v %) B v 8047 1T 4
THRIBREIEE . KR EEEN 24 LR TR 7%,
MEPRKFHEC, ME R, Gk ERAERIAEL,
THREAE R IERAEER, 1 5E Tk 17528 I [A]

(3)LiCl #48: e T/EG+, 7E 1.5mL ) EP
BN 500Ul W JE N 20% S B TA VAT 5000l
17 0H 108 4> /mL () 907 B AR [A] 43
N 5. 104 15 A1 20mine W HL 100uL AN [F] 75 A% s (]
O R S S PR S (T A [ ipviv8 1 L i DU B2
RV, TFHEBOER. REVELE 24 FLIREE R, W

ERE SR, THEIERALE, MM E LiCl 5220 A

(4)ARTP F1 LiCl & & 545

4 500uL ¥ EE A 10% (1) SR ¥ WM N 500uL
5 #1084 /mL (B 7 &R P, R R
4 smin, HX 20uL f LiCl 7548 ) B 1 B V5 gk AT
ARTP i#45, HARKAH 60~ 90+ 1204 150 F1 180s.
A AR R 1 5 O B AR R AT BRI
B 100 > /mL, B 100pL DI GfidkeRs st 5
HMAERFIERA R, M F ARTP Al LiCl B & 75221
A
1.2.4 il E 15T ik

(1) WI9: B R EE A 1084 /mL I 3t 1 BT R
WA E T REATIHEL . R, AEuRT
PR TR R AT R IR, BRI AE KRR, mAUN A
RERHT, FN 24 FLR P AT PR 755 9% 43h. —
JoTH A 10% HIERP RN 24 FUNR R RS - 3L 3T &
BEER9% 55— 7 TH B 100uL FhFi, 3 NFLARAHE
BATRIE B IR 8 A O EEVE, PRIl 24
FUBR A R B Ay, b 7= e v 1% TR ZEL P R PR P
X L FLAR R T, AT SR

(2) E 0 I IR AT B v 7 T Ak 0] R A B R
AR s00omL = fMiF, HATREMEE IR, Ed
A BEERIR P IR K& C, &=, i
e B T R ALY 10% MR RR AT R — B
PRASE PSS

(3) FaE PRI IR 4 i 7 I B AR AT AR ARG 5%,
ERFE A, R RPN . PikfRE
PELF B R @& B AR W AR RIS A R, iR R
10% MIEF R, N R BERR I A AT 58 — AR B 7% .
REEHEAT ash I, (R TAEG R, B ST EUH M
P, %08 10% MR E, A KBRS, i
T TR, BRI IR ooh Ja,  t K
FERANY, AT AR .
1.2.5 B REME R 5L K BRI

TE 5L R PEGE A, X i 2 A PR T AR RT HE K B A
HBEAT 43 RO o 8 I I TR AR S TR B B B4 (oxygen
uptake rate, OUR). AR =M ELIESH, H5E
BRI, WP HrEr= R
2 ZWHERETHL
2.1 JRREF C, RN ik L
2.1 RRL_EVER pH A B %

T N H,SO, A1 NaOH 4 ik i 15 o 453 Bl v
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WS R KB R C,, br W1 SR B & W% pH fE.
ANTF) pH £ TR BN s B 37 R G 4 1) 1S 1 i
WK 1 TR

LA SRR, pH oA 1 B IRISIEZE 265nm 4
2 pH R 2 B, MR LE 255nm b pH 7E 3~7 178
BN, BT R S LE 248nm; 24 pHAE KT 7
B, EIEBCRIER IS, BRRER C,, SRR
I BASTE ORI . FIR4E S pH X4
A3 6 BEVEAS I PR 35 2K R s B AR — F 081,
3 — 77 1 pH £ 3~6 B, FEAE U I 7E 248nm [1) )z
A ZR P AR R IE DR PR R B R 8 K AR AN K
RS S B RN I N 5 pH BN 3~6 B, 1% 5]
& T R R AA R R o
2.1.2 Bk

X pH EN 3 BB ES R NI VORI il kAT
FEREFAR, AR Bl TR A T R P R 0 R WA U SR
K& L6 45 Rk 2 Fios.

SEHG 45 R WIEP KA 240~260nm TEE Y, S
FR AN LA R AR R SO e, TR 37 Y 3 A TR A U
I HAEB KN 248nm I, BEES R AN 5 & VI A WO

——pHI1

200 250 300 350
A/nm

1 ANIE pH 264 R SR B TR 41 4 1
Fig. 1 The spectra of the supernatant with different pH values

2.5 N
a: BRI
2.0 b: REFH
1.54
~
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0.0 T T
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B2 ARBAKFTRBOLE

Fig.2 The absorbance at different wavelengths

FEZEAB AR . PRI E & 3d B 8 KR 248nm.
2.1.3  RORL B JA] A RORE R X RO AE B R e

SR B ) R I B 2 5 WA A 22 e B IS 1) S 4 1T 7
MEHEEREK. KRER C, SBHEMRNER N, 4
BCE EUTTE T . AE S NI R e R BE S s B iR
FER R, FEWia e S R B AR OG . Sege 45 SR
1 BTN, TR R OB (A2 AR R, A (R I E
JCEEHUE O B A4k, AT LUK E IR (25°C ) BN RO
M. AE— 58 B S5 T W' B A B ) (%) 38 0
BTN, AE 30min B, BOBEETEEE. £
I Lot WROGAE T R, 0 IR DR S8
JNAR ZANFGE , E 30min Z 5, WOGEAR—E 18,
WA E . 2% BRTIR, 0 BN ) s S i R 2
i (25°C), MNEFTEA 30min. SEI6 45 B 5 A 5< SCHk
B S5 AR A 81,
214 KABEC, RTINS

TEPE KN 248nm FK A4 T IE BEES RN 5 X K%
R C, RN EHEBKINOUE. WK KRER C, A
MEAAKR,  FIH RO A AR, 2l IR &R
C,, FIbRiE TAE 2k

H 3 ATAL HIRRE R C, WKIE A 0~20u/mL
I, JRREFER C, KESIER KN 248nm I B HOG
ERB LR R, IKKRER C, S BB,

IR AN 8] s SR S RO E [ 5

Tab.l The effects of temperature and reaction time on absorbance

t/min

) 2 4 8 16 30 60
T/C

15 0732 0712 0704 0544 0546 0.545
25 0722 0713 0709 0.547 0548 0.549
35 0728 0718 0710 0.545 0544 0.543

0.8

0.71 A=0.7382-0.01902C

R=0.9978
0.6
0.5
¢
0.4
0.3 . . . :
0 5 10 15 20 25

A ((w/mL)
3 OARRBEEIE KGR C, W bR 2
Fig. 3 The standard curve of gentamicin C, detection by

spectrophotometry
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FIEWR R E RN R s (1) B,
1 CONPRRE R C, MIKE wmL, 4 A5 BESRRN
PG FIEHBOCEE, FHRRECN 0.9978. 1EHEKN
248nm B, IR e O B TE R RO, R RATE
FIRKER C,, MRS,

A=0.7382-0.01902C (1)
215 ERBAEELEEG RIS HREFH LR

I8 3 v O € R 5 5 A A e BE R 4y
SE R PRRE R C, & &, PR FER I 72
sRie gt Bk 2 fivn, SCKAEXHRZEN 3.98%. #
FHAS [E A 7 vE B — 38Utk . AN ot R R
AR R YE, NGRS, TR H T & iEE
7 146 R 75 % B PR 1 AR 1 SR
22 WHREAREERF X
22.1 ARTPiH7%

R e YA R S NV PO SARAN =R (X i
TR, fEHSS RS BB &,
SARRIE, W IIRESH—ENAET, Ed
FEASIT ], BEATAASSELG . AR I TAE SR N
AR (99.99%), 7= AR B A B A BE 5 Il AE 25~35°C
Z ], B TR RO, W AR A

S0 S5 U 4 B BE A S AR I AR 8
7 EBERME NN, 90s Z AT ARTP X 11 (1) 2 55 R
B . 7E 120s B, EAEE EIA 95%, 180s Jib /12
TEERIE R 100%, HFEF5ALI (8] 120s.

222 WEEE

R 2R RGUAR CIREN 26 FEENE KB T IR KB R
C,, & At
Tab.2 Comparison of the gentamicin C, contents in the broth

determined by HPLC and spectrophotometry

s 2 /(i) S
L
1 908.5+26.1 924.8424.1 1.79
2 852.3+17.9 820.5+18.6 -3.73
3 831.5+21.5 810.6+22.3 -2.51
4 802.3+13.2 812.5+16.9 1.27
5 817.2+18.2 849.7£15.6 3.98
6 752.4+19.6 780.6+15.8 3.75
7 802.9+21.6 789.7+20.7 -1.64
8 735.6+7.5 752.848.3 2.34
9 772.8+£16.3 800.4+12.3 3.57
10 726.4+12.3 751.2+11.7 3.41
11 605.349.3 625.7+9.6 3.37

120

100 1

80 1

60 4

BHCE /%

40 4

201

0 8I0 16IO 24IO 320
t/s

B4 ARTP B4 THAEH
Fig. 4 Lethality rate of the spores by ARTP

TE— B IREMT, @SR FAZR A, Xf 5
7 BT RO 5 A, SRR B R VR
W ERARRBE, B RS AR A

T AR S I g5 IAan 1 5 froR, B AR
[ 3N, B|ACERTE, 1E 1508 2 G BRI T
100%. 4 FHEAABIERIER] 90% I, 7 AR I 18] N
1358,

223 AfEFE

i 20% AL A SRR E R C i
TEIFRAER, BEEERR RN, RAEREL,
w6 frax, BN (A1 20min J5, #AK IR
WA 10%, @im/NT ARTP M 748 77 R S0t
o YHEG AR - E T RIBERKER C,
WA, BOERAL, P4 S EAR IR N AT DR
HU ARTP + LiCl FIE &2 T, X ERHEITIHEE.
224 BEFE

Hid ARTP 5 LiCl S & FZ R 7, X RKE
R C, BT RIFMAT A, B AR,
ERAFARR . W 7 s, FF &R EER BE
FiFARR A T R, s AR A 1208 B,

0 80 160 240 320
t/s

5 BEAR T EOEE
Fig. 5 Lethality rate of the spores by microwave
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15

12 4

BHCE /%

0 5‘ 1‘0 . lé 2(‘) 25
tls
Ele SAESARRTHIER
Fig. 6 Lethality rate of the spores by LiCl
120

100 1

HHCE /%
c 2.2

=]
(=}

0

0 80 160 240 320
PRI A /s
7 ARTP Hl LiCl B &4 7 HULR
Fig. 7 Lethality rate of the spores by the combination of ARTP
and LiCl

BV Z L 98%, 150s I, FIEZE N 100%.

PEARE R AR E . {BUERIAF] 90% B, ARTP
FEARI (R E 90s B 120s 2 8], B A FHR LR FIMA
23R 7 LiCl, 7T ARy B AR EIE 2R, 7 90s Z i
EBOLERM IR E, #E B2 A N 110s.

23 BREHhEGEERS

1000
ARTP

S /(u/mL)
S (o)} o]
2 8 8

%
)
o
o

o
o
|8
o
(=)

600 900

1000 4
LiCl

oo
(=l
(=}

[N
o
o

A /(w/mL)
'S
S

A
=]
(=l
(=]

[}

o
—
S,
o
o
[l
(=}
w
f=}
(=}

400 500

2.3.1 %

T I RS I 1 R R R B AR, bRl e
K. WA FEIE AT RAT 2336 B R MK, 4t
24 JLIRBGFRATHIE %, We gt Rl s fir. H

R T RAE AR WL 475 Bk, s TR
HRZ 10% FIBP= bR 221 Bk, H AP EEh A 9250/
mL, Z%ESE RSl LiCl fil ARTP B A543k,
Z R0 IR R R B RN T X B4 (625.7u/mL).
232 &

XTI v T BN 10% P85 2% T8 AR 3R AT g
S, H 45 A A101-A140 T A201-A250 #& ARTP
AT B & WAk, FEah 90 ks W101-W130 A
W201-W228 il i 75 48 77 201 77 T #k, it 58
Pk; L1-L8 4 LiCl %5 48 77 2 M i 7= o dk, Lt 8
Fk; AL101-AL120. AL201-A220 F1 AL301-AL325 Jy
ARTP+LIiCl B &2 77 U wak, Lt 65 #.
XD BRAT 1) 221 M 7 R AR EEAT R R O, 45 R
W 9 fiw, 1338050 AN 10% LL E %A
PR 10 k. o B0 B s AU R 950w/mL, G 5N
AL324,

233 KREEC M. AfFEREHELL

Wit B 4 FOARFEVEAR TR, IR 2336 B
FARM, W3 3 i, Hd ARTP %4875 A0H 841
B, kAR U5 50N 623 Bk, LiCl 53877 A 452 #k,
ARTP Al LiCl & & % 4% 420 #k. 1IERA R 5 5N
23%- 20%- 4% 1 33%, 1= R 2 AR 193 BR . 125 B

1000 .
Microwave

0 100 200 300 400 500 600 700
Y5

ARTP+LiCl
800

(o)
(=3
(=}

‘)'Zﬁl /(u/mL)

7
S

o
(=l
(=}

B8 4 FiAFFEA T 24 FLRAT RS,

Fig. 8 The results of 4 different mutation methods with 24 MTPs in preliminary screening process
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1000

800

(o)
(=
o

AR /(w/mL)
5

5y

200

0

0 50 100 150 200
ETRs
9 4 PRI T AR R i 45
Fig. 9 The results of 4 different mutation methods with shake
flask in rescreening process

x5 AFERTT RV
Tab. 3 The data summary of different mutation methods in
preliminary screening process

FHETN BOER/%IERAZE (% FABKE 4 /(wmL) &= /%

ARTP 92 23 841 821+12.6 36
Ttk 90 20 623 793+16.9 30
LiCl 10 4 452 732+12.8 25
ARTP+LICl 90 33 420 925+24.1 48

18 ¥R AN 139 £, FLit 475 k. S Em THEAS R
10% (B E A 221 #k o For LiC1EAR 77 NESE R AL,
BOCENN 10%. LIS REY], ERRERC, W
FRiFAR g, LiCl R AR i Bh 7548 770 4 ) B IE R A%
B Ao AN [R5 A8 75 20 1 SR bk 1) ¢ = R 43 il N
821. 793 732 Al 925u/mL, @it ARTP Al LiCl £ &
AL 7 RS ) R B R B, S RRAR L &
PE 48%. K E &5 (ARTP+LICY) 177 ik A8
WAk, IERDRKm, TRTE 9@ ARTP AL
i R JOTOS Stk DR A0 T W 28 fAF BT (Baceillus sp.)C, T
W T EAEHE, A5 7w wbk.

I o O W 0 Ok 10 Bk R T o R A
10% R 1) 5 248 B Ak L ARTP #5548 7 U 2
PR, A AR 7 O 2 Bk, LiCLiB A 75 =08 11k,
ARTP+LICl B &4 77 XN 5 o il #2355 77 i3k
ITEIHSLE, fE 10 BRm S B ERH, ARTP+LICl

G AT 2R B RS = R 950u/mL, G5 N
AL324, WWHKRHRIER T 52%, %1528 77 AT LA
KEERIRAG R H k. X 10 BB HERG S 205N
All4, A213. W112. WI127. L7. AL109. AL120.
AL205. AL217 fll AL324.

24 BFERAREMIIE LR
WA I 10 B B PR REAT AR E TR SR 58

5o KA T RS IR IE 10% MR R IO K BE BRI
rE AT LR 5 AR IR S0, BRI B AR AR e M.
T A oy S B VR I B R B Y, S R
B 10 iF 7n: AL324. AL120. AL205 Fl AL217 7F
B3R s R, s teisctae, o UE RS
77 PR BEAT G A SR T, Al14. A213. W1124
Wi127. L7 fil AL109 7E85 7% 2~3 R )5, =R
KIBEE AR/, Hd A114. A213. W112. AL109 2%
M 55 X6k B2 2 (600w/mL) #E3E, 1 W127. L7 kT
X HRAH R, X 0T BESR B TR I SR IR R A B
FEAE R TR IE L PO
2.5 BTk SL K BRI IE

FH R 0 I 25 SR mT i, AL324 B AR 10 R B2
frfrm, &k s KERREEER, PHPYwREEA
{3 $5 78 900u/mL PA b T AL120. AL205. A217 &
i 5 RAEAC IR KR PR FFAE 800u/mL, {H 2]
KT AL324 == witk. Tk, 78 5L REFRE LdkAT
B0 E S 56 K FH H B RRAE 0 B2 (control), AL324
VERSREA, Faar kAt Re R .

Bl 11 s e B RS R B R AR S O B 2R
B, Zr A EE T SLOR RS TR B P I Bk . Bk
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