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CLB R 25 = AR RE R, 2B 240001 )

WE HBHMW: 2L UPLCR MM ZHF A LG M FERR kiR 1,3- kBt A TR.ORKEZE X -7-
O-B-D-#E4EH . 3,4- — kLA TE . 3,5- ok BL A T8 4,5- —Em A TR OAEE L £
HEFEEIOANA RSB EN %k, Fik: R A Agilent Eclipse Plus C,g &34 (2.1 mm X 100 mm, 1.8
um) ; VAV BE (A )-0.3% B8 RE & (B) A48, 4 F b, Ak 0.4 mL - min "5 A0 % K 326 nm; 4
225 Co &R 10N RA A 38 min R EXF| ALK S B, RHEX R RBIF(r>0.999 2,n=6) ; -FH =i £
£ 96.4%~103.2% ( RSD<2.0%, n=6 ) ; M| & 89 6 I AF Fo b Lk 10 A s 24 & 58 B % 51 A 1.018~3.430,
0.079~0.365. 0~0.269 . 1.198~2.754. 0.185~0.765 1.135~6.659., 0.587~2.808 . 0.103~1.663 . 0.495~13.050.
0.214~0.933 mg- g, ZEit: AFEBRMER L, AR ELERIF, THTHEIHLGMG Z 5o R Tl
Z, AR AT RN AR E 1R AR FARIE

KEIF: TR, BEORRAMEL K, T0R; AIER; kB A TR, 23N E; HE4E; $4A5F A
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Simultaneous determination of flavonoids and organic
acids in Chrysanthemum indicum by UPLC’

DAI Sheng, QIN Ya—dong, LIANG Feng

( Anhui College of Traditional Chinese Medicine, Wuhu 240001, China )

Abstract Objective: To establish a ultra—performance liquid chromatography ( UPLC ) method for the
simultaneous determination of chlorogenic acid, caffeic acid, 1, 3=dicaffeoylquinic acid, luteolin-7-0-
B —D-glucoside, 3, 4-dicaffeoylquinic acid, 3, 5—dicaffeoylquinic acid, 4, 5—dicaffeoylquinic acid,
luteolin, linarin and apigenin in Chrysanthemum indicum. Methods: The separation was carried out on
an Agilent Eclipse Plus C;53( 2.1 mm x 100 mm, 1.8 pm ) column eluted with methanol ( A ) and 0.3%
phosphoric acid ( B) with gradient mode at a flow rate of 0.4 mL * min~'. The column temperature was 25 °C

and the detection wavelength was set at 326 nm. Results: Good separation of chlorogenic acid, caffeic acid,
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1, 3—dicaffeoylquinic acid, luteolin-7-0- B —D—glucoside, 3, 4-dicaffeoylquinic acid, 3, 5—dicaffeoylquinic

acid, 4, 5—dicaffeoylquinic acid, luteolin, linarin and apigenin was achieved within 38 min. Calibration
curves of the ten components showed good linear relationship ( 7>0. 999 2, n=6 ) . The average recoveries were
within 96.4%-103.2% ( RSD<2.0%, n=6 ) . The content ranges of the above mentioned 10 components in 6
batches of samples were 1.018-3.430, 0.079-0.365, 0-0.269, 1.198-2.754, 0.185-0.765, 1.135-6.659,
0.587-2.808, 0.103-1.663, 0.495-13.050 and 0.214-0.933 mg - g ', respectively. Conclusion: The method
is simple, accurate and repeatable and can be used for simultaneous determination of multi—components in
Chrysanthemum indicum , which provides scientific base for comprehensive evaluation and quality control of
the herb.

Keywords: Chrysanthemum indicum; UPLC; flavonoids ; organic acids; caffeoylquinic acid; quantification; quality

standard ; simultaneous determination of multi—components
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AT AR EE B X R R, EIRIE M B AR
I SRR 2 SR . AR 2 2 B T R W BT 45 4k
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T [ 45 b, B2 AT, B B I AR B
FHU ARG T, B A48 b s & sl IR 45 A
AR A 0 25 B A F 5T 3 W B 4 46 b 3%
Til) 24 S AR M T 4 1 R 2 L0 B U TR
PUAAL PR SR 5 B4 A 2 BRE E A —
. BT, O A HE X A G ) — B LA s
PEATE R, 7k £ HPLC P (E M R
UPLC [RIEHIE BF 46 46 10 4S8 2RI HLIR
o3 CoR R R OIHERR | 1, 3— ZMMEREZS TR A R R
£ -7-0-B -D- I EHEH .3, 4— Z W0 MEBEZE TR
3, 5- UMHEREZE TR L 4, 5— WMHEREZE TR AR
TR GACH MOTRR ) ME E I AT E
Mo BF A5 AL 20 10 A RUR S T B AT, o
S A4 A 28 R AR BBy o B Aa ) D7 AR A TS
et
1 5%
1.1 Y44 Agilent 1290 R 1R SBCRRH £6 1S ( Agilent
NE=IDE Discovery DV215CD A8 R OE (B 5 iy N
) 5 BE R 2K AL R A 1850A (7 PR JEE /R /K Ak 2t
WA A R 2 A ) 5 KH3200B 28 48 75 9% 35 v 2% (R
L A A A A A A R A WL B3R 150 W, 084 40
kHz ) ; Sigma 2-16KL = # % ¥ & 0 L ( Sigma 2>
Al ) AP-01P E25 2 ( Kt BARSE RN (U A PR A

AL i

] ) 5 XL-130 £ Yy HE M #E AL (AR 17 70N 52 i 28 A5 BR
NEIDN
1.2 32y xf R g R R (HE 5 161110 ), min HE
iR (4t = 161113 )1, 3= — o ME Bt 25 7 e (it 5
161220 ). K R ¥ & -7-0- B -D- 75 % B H (L 5
161218 ). 3, 4- M HEME 4= 7° 12 (4L 5 161220). 3,
5— T WMEBEZE TR (HE S 161204 ). 4, 5— —0ERE
Z TR (L5 161220 ) AR HE (L5 161216 ) .5
e (5 161114 ) 72 EK (Hit*5 161010 ) ¥4 H
At AR AN A= B AR T B, 2 4K T 98.0%,
H I I sl § TEDIA 23w, B R BEIR M
SyHTA

6 L5 2 16 245 14 43 S 16 B 8 [) RN e 24
B BN TR E 2 A IR AR Seii i T4
BRZ 5 L BOTHIZS B BRA R ZEM T B
RN 24 b T Tk 18 2 24 B, 7™ 1 43 5l SR AL
WL ZER TR , L h 2 24 1 B R P4 AT 2k
BB Y A Chrysanthemum indicum L. [AHEESR
Pihas
2 FiEEER
21 {63 & Agilent Eclipse Plus Cg o 1% (2.1
mm x 100 mm, 1.8 um ) 5 ¥ ) A A S /Y B, B 2 0.3%
T B2 7K ¥ 8, B B 6 B ( 0~3 miin, 85%B — 80%B; 3~
6 min, 80%B; 6~9 min, 80%B — 73%B; 9~20 min,
73%B — 69.7%B; 20~22 min, 69.7%B — 68.7%B; 22~27
min, 68.7%B — 57%B; 27~33 min, 57%B — 56.8%B; 33~
35 min, 56.8%B — 56.5%B; 35~36 min, 56.5%B —
45%B; 36~37 min, 45%B — 85%B ; 37~40 min, 85%B );
Tk 0.4 mL - min ™5 B K 326 nm; AR 25 °C ;i3
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1. 2% J5 2 ( chlorogenic acid ) 2. Ml ME /% ( caffeic acid ) 3. 1,3- ZH
MEREZE TR (1, 3-dicaffeoylquinic acid ) 4. KR -7-0- B -D- i
I HETT (luteolin-7-0- B —~D—glucoside ) 5.3, 4— —WIHE@E4S 772 (3,
4—dicaffeoylquinic acid ) 6. 3,5— —IMIMEREZE TR ( 3, S—dicaffeoylquinic
acid) 7.4, 5- ZIMIMEREZE TR (4, S—dicaffeoylquinic acid ) 8. ARFEH
Z (luteolin ) 9. ZAEHY (linarin ) 10. /732 (apigenin )

a. Wi IL.(Zhejiang) b. 1 Jt (Hubei) c. &8 T F & 7l K 25 )5
( Qianfang Baiji Pharmey Store, Anhui ) d. % # ot ¥ 25 5 ( Yuanchu
Pharmacy, Anhui ) e. ZEZIN ( Maozhou, Anhui ) f. /[R5 ( Henan )
Bl1 xR (A)MEFLERESR (B )UPLC

Fig. 1 UPLC chromatograms of reference substances( A ) and sample
of Chrysanthemum indicum ( B )

22 RAX MRS ECH R B PRI LR 3.00
mg, WIHERR 1.98 mg, 1, 3— “MIMEREZ T % 2.03 mg,
KRR -7-0- B -D- i % B 17 3.06 mg, 3,4- —
WERE 2 TR 2.10 mg, 3, 5— ZMIMERESS TR 3.01 mg,
4,5- " WNMEBEZE TR 1.98 mg, KRR HE 210 mg, 5%
AL 3.07 mg, Fr 2% 2 1.07 mg, 43 %) & 5 mL & i
FH B o 2 5 20 B2, BVAF4R 582 0600 ¢ - 1.7 ',
win HE B2 0396 ¢+ 1.7, 1, 3— — Wi ME |E 45 7 iR 0.406
g L URBEER ~7-0- B -D- AT 0612 -1,

3, 4— IWNMEREZE TR 0.420 g+ L', 3, 5— uimEmE
ZE TR 0.602 g+ L~ ', 4, 5- 0 ME B 25 7 R 0.396
gL KRB 0420 g- L 5T 0614 g+ L7,
FrRE 0214 ¢+ L~ X IE G S0, 70 BIKS %
B BRR 0.5 mL, WIHERR 0.125 mL, 3— —MiMERESs T
2 0.3 mL, KRB E —-7-0- B -D- HH¥E1F 0.4 mL,
3, 4— ZWMEREZS TR 0.3 mL, 3, 5— ZWMMERESS TR
0.6 mL, 4, 5— ZWMHEREZS TR 0.6 mL, KEREE 0.35
mL, LT 1.2 mL KT 0.375 mL X S
B S mL T, A R ZIE, A1

23 KRR ECH  FREUEF S AL 25 M Ry R (i
60 Hii )0.4 ¢, K5 % Frae, & HEEHEIL I T, #2100
55 25 54 I B ) FE A 50% H 7K 40 mLL, FR 8 I
1, 30 CHFHEL h, 2=, R i,
50% HYEE 7K #M 2 D8R () H, #5540, % B 0 10 min
(12000 v+ min™" ), B35 36 &, 0.22 pm fi FLIE
Ut ISR, RIS .

24 ZMERRMEE B 227 TR EHIIRA YT
PRSI, T BB R RN 1.2.4.8. 16,20 {5
JFE B, 43 AIERE 2 pL, DA TR AR R AR b, LUK
PR TR (pg - mL™" ) SRS AR AR, 2 Tl bR v il 2k
FRE = R S R A0, LR 1.

2.5 WAL WS IRBOR S X AT 2 L,
MK 217 TR @SS, E SR 6 I, iE SR IE IR,
10 S840 TR RSD, 25 S 25 IR i g
1,3- WmMEBEZE TR KRR -7-0- B -D- #ii %
BEAF .3, 4— ZWMMEREZE TR L 3, 5— ZMIMEmEZS TR |
4,5- ZINMEREZ TR R B R R ST T RER
i RSD 439114 0.59% . 0.63% . 0.56% . 0.55% . 0.58% .
0.56%.0.58%.0.78% . 0.65% . 1.2% , e WIks % 5 RLUF-
2.6 FRaMAL BRI, o B FRECHS 0.
3.6.9.12.24 h #EFE 2 pl, id 0GR, 715 10 4
JRA W TRTRR A RSD, 25 S 4 S WIMMERR L 1, 3— —nji
MEREZS TR KRB R —7-0- B -D- #iZiHEH .3, 4-
TUIMEREZS TR L 3, 5— IMERESS TR L 4, 5— 0
MEREZS TR AR R AT ST SR E B RSD 435
1 0.60% . 0.61%.1.0%.0.92% . 1.5% . 0.53% . 0.45%
1.3%.0.91% . 2.0% , B B SR RAE 24 h WERE .

2.6 FEEMIAE KB ARIUR]— 7 MBS AR A 6
0y, 4% “2.37 TN Jy ik Ee il HE R U, #4217 T
A TE S AR, T SR T A, MR 4l 24 K BEAT AR
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R1 10 TESHILETTE EXREAMEMEERE (n=6)

Tab.1 Linear equations, correlation coefficients and linear ranges of ten components

2

( component )

it

(linear equation )

' (linear range ) /ug

25 ( chlorogenic acid )

WIMERR ( caffeic acid )

1, 3= IMERE4S THR (1, 3—dicaffeoylquinic acid )

AR ZE ~7-0- B -D- FHEHEF (luteolin-7-0- B ~D-glucoside )
3, 4- ZIMHEmEZE TR ( 3, 4-dicaffeoylquinic acid )

3, 5- ZWmMEREZE 7R (3, 5—dicaffeoylquinic acid )

4, 5- ZMNMEREZE TR (4, S—dicaffeoylquinic acid )

AJREZ (luteolin )

SAAETF (linarin )

JT2£ % (apigenin )

Y=9.556X-1.657 0.9999 0.006 0~0.120 0
Y=15.00X-0.378 2 0.9999 0.001 0~0.019 8
Y=8.207 9X-0.818 0.9999 0.002 4~0.048 7
Y=2.32X-0.655 1 0.999 9 0.004 9~0.097 9
Y=9.434X-2.423 0.9997 0.002 5~0.050 4
Y=9.601X-8.317 0.9997 0.007 2~0.144 5
Y=10.731X-5.760 2 0.9997 0.004 8~0.095 0
Y=2.026X-2.096 9 0.9992 0.002 9~0.058 8
Y=5.5652X-1.4207 0.9999 0.014 7~0.294 7
¥=6.369 6X-4.960 9 0.9993 0.001 6~0.032 1

SERLRIFIR IHERR 1,3 —MIHEBEES TR AR K -
7-0- B -D- HEHETE 3, 4- “WMHEBESS TR .3, 5- —
MR R4S T R L 4, 5— ZMIMEmES TR KRB R R 5
AT BT R R M3 & w2 5o 1.243.,0.214,0.264
2.721.0.420,1.171,0.901 . 1.305,0.665.0.937 mg* g ',
RSD 43514 0.16% . 0.25% . 1.3%.0.71% ., 0.66% . 0.37% |
0.53% . 1.4% . 1.3% . 2.0% , 7 Bz SR Y A M AT

2.7 JINAETEIACRERES TN G R A TR A
LB TR BT By R 6 1y, B 29 0.2 ¢ 465
FRAE , 3 ) 50 mL st b, G 25 0 A & SR | b e

2. 1,3 ZWHEfEZs 7 iR L R R B R -7-0-B -D-
AT (3, 4- o nlE k4 T R L 3, 5— i
ZTR .4, 5- ZWMMEmEZE TR R FR LR SE AL AT
T3 6] IS i 5 8 0.415,0.100, 0125, 0.880
0.215.0.380.0.430.0.620,0.210. 0.890 mL, % “2.3”
TR 5 3 i s A AR W, MK 2.1 TR Ak A
PEHEATINE , 45 A3 S 24 hineE [ g % F RSD,
g5 R UL 20 10 4 25 8% R J 1 7 1 Il i R I A
96.4%~103.2%, RSD ¥J/NT 2.0% (n=6 ), %5 F KW
AR R

&2 EFHIET 10 DR BIANEE EERINIE ( n=6 )

Tab.2 Recovery of ten conponents in Chrysanthemum indicum

W5y R AR W AR
( component ) (mass of ( contented )/mg (‘added )/mg ( found )/mg  (recovery ) /% ( average RSb/%e
sample ) /g recovery ) /%
LEJER ( chlorogenic acid ) 0.200 2 0.25 0.25 0.49 96.3 96.4 1.0
0.200 8 0.25 0.25 0.48 95.2
0.200 7 0.25 0.25 0.49 96.1
0.199 8 0.25 0.25 0.49 97.1
0.1999 0.25 0.25 0.49 95.9
0.200 6 0.25 0.25 0.49 98.0
WIMERR ( caffeic acid ) 0.200 2 0.04 0.04 0.08 104.0 103.2 1.3
0.200 8 0.04 0.04 0.08 101.8
0.200 7 0.04 0.04 0.09 104.8
0.199 8 0.04 0.04 0.08 102.1
0.199 9 0.04 0.04 0.08 104.4
0.200 6 0.04 0.04 0.08 102.1
1, 3— IMERESS TR 0.200 2 0.05 0.05 0.10 101.7 102.0 1.6
(1, 3—dicaffeoylquinic acid ) 0.200 8 0.05 0.05 0.10 100.9
0.200 7 0.05 0.05 0.11 103.4
0.199 8 0.05 0.05 0.11 102.7
0.199 9 0.05 0.05 0.10 99.3
0.200 6 0.05 0.05 0.11 103.7
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F2(4)
s PHE  omm mAm W mge R
( component ) (massof = tented )img (added)/mg (found)/mg (recovery )/% (average — RSD/%
sample ) /g recovery ) /%
ARPRFFE ~T-0- B -D- BT 0.200 2 0.53 0.54 1.06 97.8 98.1 2.0
(luteolin-7-0- B =D-glucoside ) 0.200 8 0.54 0.54 1.05 95.7
0.200 7 0.54 0.54 1.09 101.7
0.199 8 0.53 0.54 1.06 98.1
0.1999 0.53 0.54 1.06 97.7
0.200 6 0.54 0.54 1.06 97.5
3, 4— MHERESS TR 0.200 2 0.09 0.09 0.17 95.5 97.4 1.9
(3, 4—dicaffeoylquinic acid ) 0.200 8 0.09 0.09 0.17 97.4
0.200 7 0.09 0.09 0.17 95.7
0.199 8 0.09 0.09 0.17 99.7
0.1999 0.09 0.09 0.17 96.8
0.200 6 0.09 0.09 0.17 99.4
3, 5- MRS TR 0.200 2 0.23 0.23 0.45 97.5 975 1.6
(3, 5—dicaffeoylquinic acid ) 0.200 8 0.23 0.23 0.45 96.0
0.200 7 0.23 0.23 0.46 99.8
0.199 8 0.23 0.23 0.45 98.6
0.1999 0.23 0.23 0.45 95.8
0.200 6 0.23 0.23 0.45 97.4
4, 5— ZNMEmBESS TR 0.200 2 0.17 0.17 0.35 102.0 101.7 1.7
(4, 5-dicaffeoylquinic acid ) 0.200 8 0.17 0.17 0.35 101.0
0.200 7 0.17 0.17 0.35 1012
0.199 8 0.17 0.17 0.35 104.9
0.1999 0.17 0.17 0.34 100.5
0.200 6 0.17 0.17 0.34 100.6
APEHEZE (luteolin ) 0.200 2 0.26 0.26 0.51 96.1 97.3 1.9
0.200 8 0.26 0.26 0.51 95.7
0.2007 0.26 0.26 0.52 98.9
0.199 8 0.26 0.26 0.52 100.1
0.199 9 0.26 0.26 0.51 96.8
0.200 6 0.26 0.26 0.51 96.0
SEAEAT (linarin ) 0.200 2 0.13 0.13 0.26 98.2 96.7 1.6
0.200 8 0.13 0.13 0.26 95.3
0.200 7 0.13 0.13 0.26 95.4
0.199 8 0.13 0.13 0.26 95.3
0.1999 0.13 0.13 0.26 98.1
0.200 6 0.13 0.13 0.26 98.1
JF3 % (apigenin ) 0.200 2 0.19 0.19 0.37 97.3 97.2 1.6
0.200 8 0.19 0.19 0.37 95.4
0.200 7 0.19 0.19 0.37 98.3
0.199 8 0.19 0.19 0.37 97.5
0.1999 0.19 0.19 0.38 99.4
0.200 6 0.19 0.19 0.37 95.6
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®3 FEFHEFFER 10 P EHRENELR (mg- g™, n=3)

Tab.3 The contents of ten constituents in Chrysanthemum indicum from different areas

% tkld Wi LM ZR(TH)) ZRCTIHaH) I F
( component ) ( Hubei ) ( Zhejiang ) (Bozhou Anhui ) ( Yuchu, Anhui) ( Qianfang Baiji, Anhui)  ( Henan )

£ ( chlorogenic acid ) 1.018 2.203 3.430 1.229 2.734 1.755
WIMERR ( caffeic acid ) 0.079 0.365 0.252 0.216 0.326 0.316
1, 3— eSS TR

T T / / / 0.269 / /
(1, 3—dicaffeoylquinic acid )

JRHR —1-0- B -D- HHHE T

ARERR B LAl 2.335 1.323 1.198 2.671 1.935 2.754
(luteolin-7-0- B ~D—-glucoside )
3, 4— WIHERESS TR

.ﬂjJ]] s Tﬁ& . 0.185 0.567 0.765 0.426 0.735 0.609
(3, 4—dicaffeoylquinic acid )
3, 5- MR ZE TR

. f T . 1.556 5.628 6.445 1.135 6.659 1.950
(3, 5-dicaffeoylquinic acid )
4, 5— “ImMHEREZE TR

.ﬂjjl] 1FM§E§TM . 0.587 1.872 1.721 0.867 2.808 1.324
(4, 5-dicaffeoylquinic acid )
AR RZ (luteolin ) 1.476 1.233 0.103 1.289 0.883 1.663
ZAAETT (linarin ) 0.495 10.958 13.050 0.657 12.385 2.967
Fr3 2 (apigenin) 0.359 0.663 0.493 0.933 0.243 0.214

3 iTig
3.1 DEFEARAY RS

PP AG L s B S A RS A, e RS
HTHPT AT P | &2 P HLIRR S Ak A P e
B2 A 0 R B 4 A B B 2R 2 —
H FEF 2 46 240 4 — i LA B B o B — B R A, 51
DALRIR R AR o thl B (45 R0 ARBRIE X B4 46
Hr 10 AN SR HLBR LA HEA T T il e, )
TE LS TR IR HERR RN 1, 3— i mMEREZS TR Y &
RARZ A, HAD 8 413 ¥ ] DIAE Ry & 1l o 148
b, B0 T FR BRI B — PR i s, S B 45 A6 2 6 T
T bR A B ST SR AU
3.2 PEKShEREC R R

ARSI DIRFIN 10 A4S A VE A48 A, 6 FH R -
IRAE A HRE B 59 L A 1 T i B 5 7 4 R 2 4
BTk, Je B 2 Rl v 45 3 A4 f I g e 1 BT A
R 22 5, 25 R R SRR I T 8 55 17, sk T
PR TR, RS L, B TN
JE R 4R RS [F0) X S 56 23 SR A R ), 485 SR A 509% H
figt — KGR 75 FEHL, 100 ff i, FEH 1 h BP o] 24544 h
10 AL ESE 42
33 SRR A AR B AT

MY TN E 6 A HLRRZE R 1Y
RIFCH K240 (326 = 2) nm, B A CHE
KBRS HN 4 A TE TR B 14 fie R IR 4 ) A A

AL i

FLZR —7-0- B -D- Hi % W1 348 nm ¢ 4E 1 326 nm
FIARFEEFZR 346 nm JT3KF 336 nm, ZJEF| (PN
F LR ] 24 3 ) 2015 A R HH 2 46 18 8 s P i o3
ST, WU FELL 326 nm VERFMI K . 7EU
RGP, EE R T 4 FR s RS &
- 7K -0.3% B TR . & W - 7K -2.5% Wi 12, W BE -
K =2.5% BEWR . FF 5 — 7K —0.3% Wi R, 45 S £ W, 1l
H G - 7K -0.3% B R . & - 7K -2.5% i iR . H
Pt — 7K -2.5% Bt R 2 Ge i, 10 A4~ 54 0 H 2 K B
FF RN 58 46 ME DLk B L 4R 43 i, o P -
7K =0.3% WEHR 2R 58, IRA X B8 5 RIRE f 10 S Biesr
PIRE T I s il AR R H B R B A
HHBE — 7K -0.3% WEFR AR BE VRN, 10 > B I BE 3RS
BT 5T B AUR
3.4 SEE SR
B S5 AR, 10 AN Lo 7E AN [R) 7= i) B
AL s S B N T 2= R
o 2015 AR AR N R IR ] 24 ) TR B 4G A Y
FEARME L NS AE T HAE TR 737 M 2 [R5 1 25 55
FEA LR B, BB 0 re 28 (o2 by
WK ) 7= Hb BF 3 AR 245 64 Th 5 A6 & = AR IR B 2015
AERR e N RN 280 ) 2R . R B EF a4
Y AT RE R T 7= N T kR R S8 N TE
Joz gt I 22 S, T B 24 0ME o A o 1 — 2D i
T EF 25 48 A Z2 B0 A A T R 2500 5 W LASE

S
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eI S R A A 1 N E B

WP 3G AEAE S w T h 2 R Tz AR S s T

195 SRR (T [ ot E P A AE 251 10 Aok
géﬁﬁé& It ELAHR BRI 8 A5 Ao ) LA g B
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