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Study on PMP Pre-column Derivatization-HPLC Fingerprint of Polyporus Polysaccharide

LAI Gena, JIA Wenyu, LUO Siwan, ZHOU Changyuan, LI Xiong, ZHANG Xian, ZENG Xing (Guangdong
Province Hospital of TCM/The Second Clinical Medical College, Guangzhou University of TCM, Guangzhou
510006, China)

ABSTRACT OBIJECTIVE: To establish pre-column derivatization-HPLC fingerprint of Polyporus polysaccharide, and to
determine the contents of main monosaccharide components, so as to provide reference for quality evaluation of Polyporus
umbellatus. METHODS: Polyporus polysaccharide was extracted with boiling water and precipitated by ethanol and deproteinized
by Sevage from 11 batches of P umbellatus from different producing areas. The samples were firstly hydrolyzed with
trifluoro-acetic acid (TFA) and then derivatized by 1-phenyl-3-methyl-5-pyrazolone (PMP). HPLC analysis was then conducted.
The determination was carried out on HypersiL BDS Cis column with mobile phase composed of 0.1 mol/L phosphate buffer (pH
6.84) -acetonitrile (84:16, V/V) by gradient elution at the flow rate of 1.0 mL/min. The detection wavelength was set at 254 nm,
and column temperature was 30 °C. The sample size was 20 pL. The similarity of 11 batches of Polyporus polysaccharide was
evaluated by using TCM Chromatographic Fingerprint Similarity Evaluation System (2012A edition), and the contents of main
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monosassharide components were detected. The peak was identified by comparing with the reference substance, and cluster analysis
was performed by using SPSS 23.0 software. RESULTS: In HPLC fingerprints of the 11 batches of samples, 3 common peaks
were identified, namely mannose, glucose and galactose. The similarity of all samples was above 0.94. Cluster analysis classified
11 batches of samples into three categories. S1-S6, and S8 were grouped into category 1; S7, S10 and S11 were grouped into
category 2; S9 was individually grouped into one category. Results of content determination showed that the contents of mannose
ranged from 1.571 to 8.771 mg/g; those of glucose ranged from 26.072 to 132.194 mg/g, and those of galactose ranged from 3.420
to 36.593 mg/g. CONCLUSIONS: Established pre-column derivatization HPLC fingerprints can provide reference for quality
evaluation of P. umbellatus. The monosaccharide composition of different batches of Polyporus polysaccharide is the same; there is

no significant correlation between fingerprint characteristic peak and the origin of herbs; there is significant difference in the

content of monosaccharide of P. umbellatus.

KEYWORDS Polyporus polysaccharide; Monosaccharide; PMP; Pre-column derivatization; HPLC; Fingerprint

WENAHRZ WA RS GRE  HET
(e | B2t ) , B2 SLIRFE I X [Polyporus umbella-
tus(Pers.) Fries] i TR %" HaBE #2504 7 7 BTG, it
SMETTAE TR = F L P9I SE AT A 2015 4FRR
Cr 2 ) (—3) 2 o et o o 20 MG T 22 A S
EEY, MOSCHERAE TR B B2 A R S R &
BOGVEERAL , BA PR S BN PR I LR
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WA KB b 220 O e e T A B, DR K 2
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SN [R5 A 2200 5 308 2 000 L 3 2 2 i Fpml
X, AT EARTEAN AN RIHE R 25 0 R RS . IR,
A5 R FH 128 33 H - 5- itk s b il (PMIP) A AT 2
- 15 BOHORH €833 (HPL.C ) 325 29 B 4 55 7K IR 22 1) B
WL BUR 1iE, If48 P4 SRS R LB [R] 7= b %
Z PP S T 25 R TR 2R 2 R i
SRS

1 7
1.1 {88

1200 %! HPLC 1% ( 2% [ Agilent 23 7] ) ; Milli-Q %Y j#
4l 7K AL R 4t (22 [ Millipore 24 7] ) ; Alpha2-4LSC-Plus 7l
PV T HE AL (F5[E Martin Christ 23 /] ) ; RV 10 basic V 7
Jie s 25 AL (PR TIKA A F)) s AB135-S BY+T1 73 2 — K
S ET58 %l pH - ([ Mettler-Toledo 23 1] ) .
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1.2 5l

TR B (5 S10S9169833, 4fi i : =98% ) |
H o IR (LS C25DSHA 1117, 4 i . =98% ) >
FLBERT BE 5 (L5 Z22T9H64187, 4fi i . =98% ) ¥ty 4
R AR R A BR A v s PMP (€[ Aladdin 23 ]
it : C1822095) ; =9 £ 1k (TFA, {8 [ Sigma 2 Al , it
5 :STBF6942V ) ; ZJif Ry i ali, FLAxili 3 h vl
KA R AK

LLHERESE TR0 il B AR 5%, 4 M e 2y
A5 N DR 5 25 B B R % 8 3 Z L TR R
HEFEIGZE [P, umbellatus(Pers. ) Fries] i T AZ , AL 5L R
FEFT N B 25 K245 I IR B2 2 Bt T I PRV 5% 43
Mras. 1R 250 RE B LR 1.

x1 BEEHMRERER

Tab 1 Sample information of P umbellatus

%5 5 i) %

sl 170301 S M RER KR B
s2 170702551 B J R R R BE
$3 20180901 U FERAFRIGE

s4 20180801 Bt I MEAEKAGEETME
55 18010809 B M RERA RO E
56 180819 B [ MEHELREIE

§7 180601 i [R5

S8 170794 o] SR H RIS

59 160901 4] I MASHI R IHE

510 160601 R BIMAET MR
sll 150501 Lk RS MERTE

2 HEEHER
2.1 BESHERNREMAK

PRI R A 2581 50 g, ) i 60 H i , LUK
WEE R 1210 (g/mL) 1 He K DA HR 2 Yk, ARk 1.5
h, A IR, R M 4 2 200 mL; A TE/K 2B % 2, i
RFTECH 80% , # B 3L 5 LA 1 000 r/min #5.0> 10 min,
DUSE NS S KT 3% 4 1(VV) W ELBin A Sevage i
R -IE T B4 1), VIV SRS 2B T 23R A
HRZEN, REZ R, HEREARS, BT IS
R LM SRR -BRERTE, LAJC/K A A i
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DE 11 HER G XS SRl 159 20 & HE R 25 R AR i (2584
95« S1~S11) Z W 26 JZ 73 5]y 43.00% . 54.51% |
56.05% .52.20% .58.08% .56.60% .60.85% ,45.71% .
51.19% .50.30% .57.74% .
2.2 BREE
2.2.1 IRG XIS AT KRR R0 T IR
i 5.08 mg . i 5 BT PR 4.99 mg 2 FLBEXT BR G 5.07
mg, S HK )G € 25 2 5 mLE b, B0 41, 1%
B BT B — X BT o A S A B — o) B S T 1
mL ZE[i]— 10 mL &P, ik e & 2205, AR A X
HE SRV
2.2.2 MM KRR E 288 20 mg T
LI, A3 mol/L i) TFA V7% 6 mL 1A f#, T 110 °C
FOKARE6 b AR R ZE =T AL mL F R, 28
T, B 4R PIBRIS TRA; THPIA 20 mL /K% f# , B
PR SV, TR AR
2.2.3  FHYEXT BRI A5 FRE 20 mg BG4S 20 (2]
W4T - SUVE T 20 mL K H il 8 A 28 /K A 1) [ 1k
HEVA W
2.3 fTELAE

I3 ARG B RS 2.27 T TR A X HE S VA i T
TR BAME X BRI 4% 500 pL, JilA 0.3 mol/L (1) NaOH i
200 pL . 0.5 mol/L Y PMP H i 1% i 200 uL, 785 1R
51,78 70 COKIE AT A A N 60 ming B, A 0.3
mol/L i HC1IE W 200 pL H 1 NaOH, i A %445 1 mL
FEOFEE, AR A3 WG B2 K2 W, £420.22 pm
IERENE I, RIAR A AR A
24 BIEEHERZERAMRK

4, 7% #F . HypersiL BDS Cis (250 mm x 4.6 mm, 5
um) ;S AH : 0.1 mol/L B R £k 2% vl ik (pH 6.84) - Z M
(84:16, V/V) s Ko 25 « 22 SN 25 5 A 4K : 254 nm;
FEWRL 230 °C ;3% : 1 mL/min; PEAETRE .20 uL, BU%“2.37
T 5 A7 A A Ak 3 TR A R B A AR VS T
(Zy 14 G5« ST) FBHPEXT BT, 43 AFee bk (o ik 251
HEREIHT SR ik . G50 R s A T L A5y
BIREIR B HLL I By, & L R] 73 B BE Y R 1.5, 3ilie
BB L H @ AT 8 000, HBAE % B WA T4k
Fan I . oA LR 1.
2.5 HPLCIEQEEMEII ST
2.5.1 KEEERE  BU2.2.17 TN IR AR IR S TA i
“2.37I R R TR AEALE AR 247 WU A AR i
SEVERE 6 K0 IR TR . AR ARG (14 2) Ry 5 BRI
JIEA5 A LA W AH G OR BS 15 R 1) RSD 24/ F 1% (n=
6) AHXT G E R RSD #4)/NTF 3% (n=6) , LA
B RAT
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Fig1 HPLC chromatograms

2.5.2 HEEMWRAE KEFREUE S (2545 :S1)
(RS ZZWHRE L 6 4%, 452.2.27 50T J7 Wl 4 i i 1
WG, B 2,370 R O kb T AR A SR G H 2. 47 R
TSR A , e S T A . DA UG (04 2) o
Z e, T4 & G I AE X OR BA 5 1] ) RSD 24/ T
1% (n=6) HIXF I AL A RSD #4/NF 3% (n=6) , W
ZITEEE R
2.5.3 FuEtEiAL  FREUE X Z PR (2945 :S1)
& 2.2, 27 WUN il g sk s S VR AR 2.3
WU I b A A A AL SR 5 4 B T A N CE 0.2,
4.8.10,12 h B #2247 T (a3 25 A AR DN 2 |, 1 S
L, DU I (U6 2) S 2 IR G  TTAR0AS 45 LA A
X AR B s ] () RSD 4/ F 19% (n=6) A X i 1 LAY
RSD #/NF 3% (n=06) , 3= B Sl VA W A & 0L T
12 hNERE
2.5.4 FRLIEREIA R B LIRS SRR, 0 e
“2.2.27T0F Jy i A R S TR PR 2.3V IR ik
PEATATAEAL SR JE 4 2.47 0N s A AR o |, 10 5
REE . B LR S S R A 2 e s K
AL A 22480 (2012A ) H, B 4% S1 -5 Y 1] 3
YRS BRIEE (ST 5 B & 10 25 8 4 [R5 iR EER),
B A % T8 A 0.2 min, B3 A1 O 40, 853 2 5K
1E & B BhPCEe A B 11 #EA7 A b AL BRI S8 2 Z 050 S

T2 2020455 315 T



FRECE , IR b 080k A O IRAE SR . 2%
AR 3 @i ll?ttﬁﬁifcﬁci}ﬂé%%‘/\gﬁi
(1) B IS ST DL I 2., %o B S R L] 3

PMP
12001

1100

1000 1 2 3
900 : st
8005 — g%—sm
2 7001 ::1 . A { s
= 6001 .
= s00f ] A o
400: m, L/\ S
3000 4 ﬂ /\_/ s4
200 A J A o
ol it A— 2
o] . N s

4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
t, min

2 11#MHTELAEHES ZHER HPLC /M4
B

=)
o

Fig 2 HPLC superimposed fingerprint of 11 batches
of Polyporus polysaccharide after derivatization
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Fig 3 HPLC control fingerprint of Polyporus polysac-
charide after derivatization
255 FAMIETHN  LIXTBRSE S0 EE Sy 200 R AP
2y 5 SRS L P R E0) (2012A ) HEA AR
JEPFH . SR, LT HEUSE S 2208 00 SR 2 ) AR B 32 2
1E0.94 DL b, RBI 2GR4T it ] 22 52 0, B e e 1t R
U TUHERES RPN Z5 SR IL R 2,

F2 11#tEMECETNER

Tab 2 Similarity evaluation of 11 batches of samples

HMES S 2 sy s sss6 ST S8 9 sl sl
sl 1000 0997 0999 0998 0995 0999 0988 099 0993 0990 0981
) 0997 1000 0999 0995 0999 0994 0987 0988 0999 0997 0963
$3 0999 0999 1000 0998 0997 0997 0992 0992 0999 0995 0971
s4 0998 0995 0998 1.000 0992 0998 0995 099 0995 0989 0.980
s 0993 0999 0997 0992 1000 0989 0979 0987 1000 0999 0951
56 0999 0994 0997 0998 0989 1000 0998 0989 0992 098 0986
§7 099 0987 0992 0995 0979 0998 1000 0985 0983 0975 0.9%
S8 0988 0988 0992 0996 0987 0989 0985 1000 0991 0984 0968
59 0995 0999 0999 0995 1000 0992 0983 0991 1000 0998 0957
510 0990 0997 0.995 0989 0999 0986 0975 0984 0998 1.000 0.946
slt 0981 0963 0971 0980 0951 098 09% 0968 0957 0946 1.000

2.5.6 OREFIERFEIN DR HPLC X RE 8 80 1% 5 %
RS R TR HPLC B (UL 1A) FexE, 8N T 1R H

HHEEZG 2020455 S1ER T

P WH W 2 AR W 3 O LR . TR 2 03 B R
B TR R ELARUE , ke LAHC IR B I (] R T AR O 2 1R
THE A AT WEAR X DR B IR RSD A 0~0.29% (n=
11) X AL RSD Ky 0~39.85% (n=11) . #5533
B, A TRIHE R B4 2 22 08 B SR B A R ] ) BB 2 A, 1EL
S IE SRR o LT bl o AT I8 A4 AR X O B Ik 1]
5 5 R TE LR 3, A WA T AR S 25 SR TE LR 4

x3 11T EDHFIERHEXTHR B/ ENELS R
Tab 3 Relative retention time of 11 batches of Polypo-

rus polysaccharide

5 SIS s34 S5 s6 ST S8 S9 S0 Sl RSD,%
B 1(HEE) 0510 0509 0509 0508 0506 0.508 0509 0511 0510 0511 0510 029
W2 (%7%H%) 1000 1.000 1.000 1000 1.000 1000 1.000 1.000 1.000 1000 1.000 0

BE3CESLED 1130 L1301 L1320 1132 1132 L126 1131 LI30 LI31 1130 LI31 0.5

x4 1LIHFESZREPEFIERHBETIEERRNELSR
Tab 4 Relative peak area of 11 batches of Polyporus

polysaccharide

=
wrr

S s34 S5 s6 ST S80S9 S0 Sl RSD,%
%(Hﬁ%‘?&) 0111 0053 0,07 0.052 0079 0.124 0.050 0.081 0.130 0.047 0.076 3740
W (%%K5) 1.000 1000 1.000 1.000 1000 1000 1.000 1.000 1.000 1000 1.000 0

B3 (E5LEE) 0327 0277 0256 0216 0226 0260 0.148 0304 0495 0131 0.164 39.85

2.5.7 RIS B 1L HEREES ZHRE AT W A AR X

WA THT AR A SPSS 23.0 b, LAY J7 BR PG HE 25 K

Helte s , K FH Ward 32: 3825 0 45 BoR SRR CHEE M 5

i, 112 2T N 328, Hoh 25 b 454 S1~S6

S8 HIRE IR A —25  FHBLEE =0.995 ; 2541 45 hy S9 O FE
S B R S — 2 AHABLRE 7E 0.995~0.999 2 8] ; M 4

9 ST.S10.S11 AL R R — 25 AHRLEEE 0.946~0.990

ZIal. DL RS RERIT AN RR IR 52 Z WAL 4

5 T EAARGF AR . 11 RS BB R 25 0T

PRI ILIE 4.

f
S5
S2
S8

S6 [—
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ETE s
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BB B

El4 11#tEESENRESTRARE
Fig 4 Cluster analysis tree diagram of 11 batches of

Polyporus polysaccharide
2.6 BEZERNE
26.1 ZRMECRBE REWIC2.2. 175N HERHE A
I P LB X IR AR R I 500 L, BT 5 mL
BIP IAE R BRI, FE R o R IR IR

AV 500,250,125,100,62.5.50,25,12.5 uL & 4 mL
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BT KRR ZE 500 pL, 3% 4237 W F 7 vk gE A

AL, A R 9 BT iR B A RE SRV VR, SRS A4 2.4

TR GG AR UEREI 22 , Je SR TR AR . L 3 b b ) Jo

W (x, pg/mL) AR AR AR (TR () PN A bR itE 7 1]

50T G55, T80 i n R ZUBRTE & B Bk

BN R R (KT 0.999 0), L 5.
R5 3THEERIHEEXR

Tab 5 Linear relationship of 3 kinds of monosaccha-

rides
1 EIEyE r LI, pg/mL
T y=186.220—46.95 09991 1.155~46.182
HikhE =148 46x—141.80 0.999 6 1.134~45.364
YK y=165.99—231.57 0.999 4 1.152~46.091

2.6.2 ERPMRAGIRR  BC2.2.17 50 R IR A IR S %
T KT AR 32,371 N ik it A fin A4k, SR 534
“QATI B SR TINE  DME R L 10 1.3 140 15T
PERRR KGR . 5 H SR A LR
R34 0.045 6.0.092 4,0.092 2 pg/mL , K51 B 4351
70.022 8.0.030 8.,0.026 3 pug/mL.

2.6.3 FEEMEE RS EFRIUE —HURE B (25 M S
S1)6 3, 4%2.2.27 U T Jy il & AHaal b v R, P-4 “2.37
TN A AT AL SR G 2.47 T ik Sk UE R
S, VORI TR, AR [ 5y AR AR v 3 R LY
it AW T EENE AN FUR T ma Rl
3.568.47.332.17.671 mg/g, RSD 43 4 4.33% .2.77% .
3.32% (n=6) , RUIA I LM E LG ER LT,

2.6.4 FAEVEIREE  BU2.37 50 [F—Ht AT A LA B
BER AR (M A5 .S, B TR N iE 0.2.4,
8.10.,12 h 452,47 T T (35 55 AR E | 10 e T
R 255 T ER b A b P 2L B RSD 43 51 R
4.81% ,4.30% 4.49% (n="6) , £EIZIER A ZIRFAT
JCE 12 h R T R AT

2.6.5 NFEEICRE:  BC2.2.27 TR EAT A
WAE W (58 95 S 64y, B4 1 mL, &4 n A
15.45 pg/mL ) H #2 8% . 425.68 png/mL A 4 %5 B L 95.46
pg/mL 2 FLBHRT RE S VR A 1 mL ($°2.2. 173 ik
R A ) 4% 237N ki AT AR AL S PR 2,47
TR 3 2 R BRI A2 |, T SR 0 TR, AR [0 R T
B B W E IS I R 25 H R A
BE CEZUBE A E- 4 e RIS 53500 R 99.44 % (9877 %
97.57% ,RSD 43314 2.01% .1.66% .2.03% (n=6) , 7]
TR T TR 6.

2.6.6  HHAMEREE  BC2.2.27 5 SR AR (256 S
STl R, #1237 R AT AL AL s A
[F]“2.47 T N ARG T, 25 AN R s A L9 [ 20 -

- 792 - China Pharmacy 2020 Vol. 31 No. 7

F6 MEFEEKENELR(n=6)
Tab 6 Results of recovery rate(n=06)
v B pg JIAG, wg R pg MEERIE, % FEMERICES RSD,%

Trt 13.61 1545 2885 98.46 99.44 201
13.56 1545 29.12 100.81
1377 1545 2945 101.67
13.68 1545 2922 100.66
1365 1545 2894 08.83
13.58 1545 2852 96.24
ik 0419 42568 84705 99.38 9877 1.66
4536 42568 846.16 98.81
044 425.68 854,55 10105
49478 42568 838.73 9724
4426 42568 835.32 96.55
4475 4568 848.61 99.57
A 97.29 95.46 189.73 96.90 97,57 203
9749 9546 19146 9847
9733 9546 193.65 100.88
97.65 9546 189.52 96.32
9726 9546 19049 9771
97171 9546 18845 95.16

WA R 28 v il (19:81.16:84.,13:87, V/V)] A [al i i
(0.8,0.9.1.0 mL/min) A [A) 41 (25,30 .35 °C) X 3 F
PRSI 25 R, 25, 3FARR A T T R
WS RSD 43 31128 0.76 % . 1.50% .0.82% (n=3) , i
S B RSD 43 910 1.42% .1.65% .0.26% (n=3) ,
L FLUBE T R A RSD 4058 0.39% . 2.01% (1.18% (n=
3) ,RSD /N T 3% , F WA Ty B e PR AT , 3 I
=21,
x7 WMAMEKEER
Tab 7 Results of durability tests
i ki il

A 8, RSD,  AH, RSD,  AH, RSD,
mg/s % mgls % mgls %
WAHILGIy) CI5-BIshaemii(19:81) 3534 076 47884 142 16966 039
CHE-BERART(16:84) 3588 47868 16.885
OB ET(13:87) 3564 4611 16836
W mL/min - 08 3520 150 47761 165 16674 201
09 3481 49259 16937
10 3586 48034 17350
FHE, ¢ 2 3501 082 46993 026 16743 L8
30 3520 47238 16922
35 3558 47131 17.142

2.6.7 FEMEENE 4% R PrE T i PMP HRTRT A
L HPLC I 11 #EUOR2 225 Sl & i, B R
FAMGE 3K 459, VLHERE S, o i o e 1571~
8.771 mg/g Z [A] 2 FLAH % f7E 3.420~36.593 Z [A] | ]
ZjWE S BHTE 26.072~132.194 mg/g 22 [] ; A [a] 4t vk 24
() BUE B A A B 2 S PRI A0 O L O e, O
PR FUME, B i AR R T e bl . DA 2L 04 BE R ot
O HEUE 1AL R 0 0 SRR A B IR L, A5 B
W LW L 2 W 0 BE R U AE (0.202~0.459) ¢ 1
(2.696~8.215) Z A, 11 kA b v 3 Ffr ol & 2l o &5
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RIENLERS,
#8 11#tiFmP3FHEEEENELE R (n=3)
Tab 8 Content determination results of 3 kinds of

monosaccharide of 11 batches of samples (n=

3)

Wiy HER my/g 75 mg/g W mg/g 3 FIEHEEE R
Sl 3619 17542 47294 0.206:1:2.696
S2 4.581 2573 80.450 0.205:1:3.601
$3 2.693 13.301 53450 0294:1:4.011
S4 6.086 26218 132.194 0.459:1:8.215
S5 4.141 14.104 56.569 0.240:1:2.842
S6 6.880 16933 601.547 0.406:1:3.635
7 1.631 6338 26072 0257:1:4.114
S8 3.564 14933 45.646 0.241:1:3.090
9 8.771 36.593 103.981 0.315:1:4.243
S10 1.571 3420 28.098 0.202:1:4.018
St 2457 7.809 33.133 0.206:1:4.243
3 itig

AR 2 Hij 59 12E $% TFA 1 PMP (%) 3¢ JiE 43 531 o 3.
0.5 mol/L, LA HM i g TR B R PPN HE 0, Xof 1R 7K fife 1)
(B8] L e PMIP i3 A= Ak (4 sk ) RN B8 A 7 T 0 o , 79801 1 e
FERT A AL 25, BIVER /K % 6 h. 70 “CoK ¥ T 4T A= 1k 60
min, LAk, AR AL FTH HL T 45 B AE Hypersil
BDS Cis (250 mm x 4.6 mm, 5 um) , Agilent ZORBAX
Eclipse XDB-Cys(150 mmx4.6 mm, 5 pm ) # FA [ 25 %
G TERE oy B RO S5 A R I, KA e A 1 43 B K
SRAF S AT b 2 U 2 FLBR R RE S8 240 15 . [
i, AL AT A % %2 T 0.02,0.05,0.1 mol/L B R &R
2% WO AR S A B R B s e, 45 R AE 0.02.,0.05
mol/L [ BETRER 5% Wi i i e AN X FiR i R 7™ 7 5 T 7E
0.1 mol/L i /i& 5 22 vl il T A% i (8 15 W W TR X FR L 3 5
FEGT

ARG LIS P 0 113U 2 2561 R RE L SR A%
BOKRL T 200 % 20, Sevage VLR (15 K I PMP A
FIATAE A -HPLC 10 75 H: == 2 SO A ni 34k H 8 bl L A
MNP ZUBE , B2 (05 55 22 WE I BB o) Rl 2 4
o A LB AT RESE R Al Ak R 2 A S A
53U B BB, SR Sevage 1 2 B ML Z 0 2R 1 1 [RIEEE
AT RERR 25 1V S A SRR AR 1 E A AR . AR
WFFE T PMP A RTAT A AL -HPLC 8 T LA £
BTG SR, SR FH b 2 (0% 4 S0 RS AL PR &R
Bt ) (2012A KO TR LLHERE S AR RURE I & BR, B i
ARBLEE YITE 0.94 DL b I U8 BHAN [R5 0 582 Z2 A it
FEAAA ST T EA A AR 26 &5 i A 2
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W 2R TR BONRRE . REHTH 11 IEE 20k

I3 N 338, S RAE R HOICH O, BERH P R 3R X 2

Tl A B L SR M /N AR — 251 5 B 22 7 b At

UCHIRE i E— 2D IE . AT I S 25 WY 3 b e

Bl A B, AR U 25 Z2 R i P 45 BROR 55 1 S B

WEEE IR FEAFAERR 25 57, (HAS LR 25 20 il b R 35 i

F g R A B, R SUBE A B T B Y

B 22 R L PR, I A T e — 2D
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