FARF=WIRF5E 5 % Nat Prod Res Dev 2019,31:923-931

HPLC 3% 43 #7 /4~ [8 £F FR K A [8) A3
ZMKE 9 AT RIFR R FHE

F o B, ERRSOIREL,KEL R B L AANL K K
BT 25 A5 BRI e 2 T A TR RIS 0, % 712046
® i A2 bR A 5 B SR B & 721200

AW R PR B R HE 9 Bl & i AR RRE . AR HPLC YT 408 B4 ik AR C e (5
pum,4.6 mm x 250 mm) , ¥ shAH kB BB R K (0. 2% ) , Kzl P4 260 nm, 35 30 °C AR F & 120/mL/ min, 4
10 plL, ZePEFUF R (R’ >0.995) K% Fag P B M RSD Y9/ 2% , ke (A e 97.30% ~108.20% , &
AT R (Rl —EBA7, B2 AR FRA N, BRAR R B R RZEP R i TP R BB i i AR Ak A, Tt 8 B4y
B 75 k20 i A R B I T 8 i sk 5 4 AERE N 56 S AR TC W AR L W —AERR, K W -8-O- B A M LR ER K
By KERFBASERT AR S>WE SR B3FELERERER 4FLEERFR EEFBHAPHE5RP KR
FOMAF S FAREE 5 AP AE R R -8-0- 1AM i & i UOF it i > ARZE > R RS hE& 7R  RE W &
AY H R TR A6 B S7 R Db BP9 HPLC 2 ik, B0 TS (R AR BR B0 07 2 i 9
AL 1 NS N W10 O WP BT S e s 8L e G/

RABAR] TN T A s BB 5 = SO (R 5 R

HE 4 %2 . R932;R284. 1 SCHRERINAD : A T E 4210016880 (2019)6-0923-09
DOI: 10. 16333/j. 1001-6880.2019. 6. 001

Accumulation profile of nine constituents in different years old
stage and parts of Rheum palmatum L. by HPLC analysis

LI Huan' ,HEI Xiao=bin',LI Yi-min'* ,LIU Zhi-jun’ ,ZHANG Hai-ying’ ,
GAO Jing", YAN Yong-gang' ,ZHANG Gang'"

" College of Pharmacy’and Shaanxi Qinling Application Development and Engineering Center of Chinese Herbal
Medicine ,Shaanxi University of Chinese Medicine ,Xi’ an 712046 ,China;
*Daxing Traditional Chinese Medicine Planting Professional Cooperative in Long xian County;

? Market Supervision Bureau of Longxian County ,Longxian 721200, China

Abstract: To analyze the.contents and variation rules of 9 components in different years old stage and parts of Rheum palma-
tum/'L. The HPLC analysis was performed on Woburn C,4 chromatographic column (5 wm,4.6 mm x 250 mm) ,the detection
wavelength was set at 260 nm , the column temperature was 30 °C , the flow rate was 1.0 mL/min,with the injection volume of
10 L. The linear range was good (R* >0.995) ,RSDs of precision, stability, and repeatability tests were all low than 2% ,
and the average recoveries were 97.30% -108.20% . The contents analysis showed that,in the same part,except for the rela-
tive stability of gallic acid in the root,emodin in the rhizome,and chrysophanol in the leaf,the contents of the other compo-
nents increased year by year or at the 4 th year,and showed no significant change at the 5 th year. During the same year,the
contents of chrysophanol-8-0-glucoside , emodin , chrysophanol , physcion ether was in the order of root > rhizome > leaf. Con-
tents of aloe emodin at the 3 rd year,gallic acid,and sennoside B at the 4 th year in leaves were as much as those in roots.

The contents of emodin-8-0-glucoside at the 5 th year was in the order of leaf > rhizome > root. The contents of gallic acid
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and chrysophanol in root and rhizome were the merely equal ,however, higher than those in leaves,at the 5 th year. The HPLC

analysis method with simple,rapid,and good reproducibility was successfully established , clarifying the different accumulation

characteristics of 9 components in different ages and parts of R. palmatum L. ,providing a theoretical basis for its quality eval-

uation and efficient medicine production.

Key words : Rheum palmatum L. ;contents determination ;accumulation profile ; HPLC ; anthraquinone
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Fig. 1 HPLC profiles of mixed reference substances of nine components (A) and R. palmatum/1.. sample(B)
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Table 1 Regression equations and linear ranges of nine constituents

%y w1577 7% LR g LEESES
Contents Regression equation Linear range R?
{iﬁ'?@a Y=61645.16X + 1036.27 0.45 ~4.50 0.996
Gallic acid
IS B Y =42 381.93X-5 464.77 0.90 ~9.00 0.997

Senna glycoside B

KM -8-0-H BT

= .53 . .34 ~3. .
Chrysophanol-8-O-glucoside Y =27 686.53X + 10 132.35 0.34 ~3.44 0.995
RHRB-O-ME Y=41194.38X + 9331.15 0.46 ~4.68 0.999
Emodin-8-0-glucoside
LS
Fz;j(ﬁ% Y =42 358.49X + 10 820.62 0.16 ~1.58 0.998
Aloe-emodin
kﬁ& Y=37043.21X + 14 102.39 015 ~1:54 0.997
Rhein
jtﬁ%? Y =17 087.48X + 2 037.81 056 ~5.60 0.999
Emodin
A Y=34973.24X + 4419.23 0.96 ~9.60 0.997
Chrysophanol
kﬁ%qﬂ% Y =8334.88X + 3 742.81 0.54 ~5.40 0.996
Physcion

REMW-8-O-FHE BT L K25 R -8-0- M AT 7 &
PN E PN PN E SN AVN e o
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Table 2./ Determination of nine constituents composition in R. palmatum L.

i £ 34T Mass fraction (mg/g)

K E -
i WS paiew w50
Parts Sample No. &G@iﬁ@& ﬁs{zﬁz Gkl

acid glycoside B

Chrysophanol- Emodin-

8-0-
glucoside
5 4FEHE 7Y1301 0.060 5.748 3.668
Roots of Sth year
’ 7Y1302 0.058 4.902 3.818
7Y1303 0.070 7.682 3.848
7Y1304 0.060 5.671 2.555
7Y1305 0.060 7.953 5.277
7Y1306 0.049 7.758 5.395
7Y1307 0.078 2.692 1.776
7Y1308 0.0438 8.253 1.789
7Y1309 0.042 7.227 1.578

KREH-
SO PEAEE \

g IR oem om owm kmsmar

Rhein Emodin  Chrysophanol Physcion

3-0- emodin

glucoside
0.838 0.423 0.265 0.278 0.022 1.619
0.833 0.769 0.248 0.254 0.005 1.435
1.018 0.265 0.124 0.256 0.009 0.912
0.777 0.245 0.176 0.263 0.002 0.563
0.554 0.667 0.111 0.442 0.038 1.890
0.508 0.522 0.041 0.415 0.037 1.228
0.930 0.417 0.210 0.342 0.003 0.512
0.891 0.758 0.100 0.830 0.397 0.344
0. 150 0.719 0.055 0.797 0.376 0.347
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2:5% 2 ( Continued Tab. 2)

i 3% Mass fraction (mg/g)

REW-  KEE-
HRAL s A RYEL 8-0- 8-0- iy
REFIR BET B e sy P KR s : : , y
Parts Sample No. Galic geima WA AR KAloe— KER K KEW  KEFE
L - Chrysophanol- Emodin- . Rhein Emodin  Chrysophanol Physcion
acid glycoside B emodin
8-0- 8-0-
glucoside  glucoside
5 AR R ZY1301 0.090 4.747 3.620 1.803 0.439 0.126 0.239 0.175 0.188
Rhizomes of 5th year
ZY1302 0.095 3.776 3.804 1.250 0.489 0.081 0.236 0.171 0.178
7Y1303 0.049 5.832 2.916 1.475 0.250 0.088 0.175 0.076 0.113
ZY1304 0.049 5.336 3.268 1.521 0.192 0.086 0. 169 0.070 0.132
ZY1305 0.064 2.632 2.093 0.761 0.187 0.035 0.130 0.044 0.143
7ZY1306 0.069 2.236 1.609 0.615 0.167 0.107 0. 166 0.054 0.153
7ZY1307 0.070 4.379 2.376 1.900 0.238 0.174 0.315 0.099 0.290
ZY1308 0.041 5.403 6.224 1.044 0.512 0. 068 0.371 0.186 0.184
ZY1309 0.041 4.567 5.807 0.745 0.532 0,061 0.374 0.185 0.178
=
S AFI 7Y1301 0.075 3.109 0.516 1.964 0.150 0.011 0.005 0.005 0.025
Leaves of 5th year
ZY1302 0.081 2.953 0.507 1.022 0.209 0.022 0.017 0.004 1.434
7ZY1303 0.115 2.106 1.125 2.404 0.251 0.022 0.022 0.008 0.043
7ZY1304 0.073 2.075 1.216 1.280 0.338 0.027 0.024 0.004 0.026
ZY1305 0.103 2.888 1.448 7112 0.182 0.045 0.053 0.003 0.029
ZY1306 0.115 3.127 1.818 4.306 0.425 0.037 0.054 0.006 0.024
7ZY1307 0.099 3.457 0.610 4.644 0.086 0.009 0.011 0.004 0.063
7ZY1308 0.059 4.348 1. 055 4476 0.113 0.023 0.043 0.005 0.026
ZY1309 0.062 4.495 1.204 3.723 0.189 0.028 0.043 0. 006 0.023
4QE+E 7Y1401 0.032 3.425 1.229 0.094 0.918 0.166 0.416 0.190 0.313
Roots of 4th year

7Y1402 0039 3.207 1.239 0.179 0.759 0.057 0.383 0.173 0.312
7Y1403 0. 087 4.492 1.034 0.123 0.632 0.209 1.248 0.303 0.595
7Y1404 0.066 4.631 0.992 0.231 0.591 0.187 1.257 0.301 0.578
7ZY1405 0.044 3.497 1.458 0.481 0.542 0.190 0.208 0.054 0.127
7Y 1406 0.052 3.958 1.521 0.112 0.502 0.191 0.765 0.349 0.357
7Y1407 0.047 3.500 1.224 0. 109 0.451 0.162 0.758 0.328 0.335
7ZY1408 0.017 2.833 0.948 0.360 0.586 0.103 0.274 0.065 0.190
7Y 1409 0.028 2.369 0.959 0.372 0.595 0.136 0.290 0.084 0.205

4 EfRER
. 7Y1401 0.023 0.825 0.671 0.424 0.361 0.084 0.111 0.062 0.109

Rhizomes of 4th year

7Y1402 0.026 0.681 0.671 0.366 0.338 0.069 0.112 0.061 0.090
7Y1403 0.058 0.980 0.776 0.766 0.351 0.082 0.743 0.105 0.404
7Y1404 0.067 0.876 0.604 0.614 0.315 0.169 0.807 0.151 0.483
7Y1405 0.017 1.098 0. 864 0.469 0.280 0.125 0.109 0.014 0.075
7Y1406 0.034 0.553 0.372 0.456 0.266 0.094 0.544 0.176 0.280
7Y1407 0.037 0.613 0.379 0.469 0.262 0.055 0.537 0.163 0.281
7Y1408 0.030 0.793 0.681 0.538 0.158 0.095 0.087 0.009 0.058
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2:5% 2 ( Continued Tab. 2)

i 3% Mass fraction (mg/g)

REW-  KEE-
A EiinE e 5 VBT 8-0- 8-0- e
REFIR BET B e sy P KR s : : , y
Parts Sample No. Galic geima WA AR KAl()e— K& K#R KEH  KERHE
L - Chrysophanol- Emodin- . Rhein Emodin  Chrysophanol Physcion
acid glycoside B emodin
8-0- 8-0-
glucoside  glucoside

7ZY1409 0.026 0.781 0.690 0.518 0.176 0.117 0.087 0.014 0.073

4 QEM“H‘ 7ZY1401 0.053 2.810 0.228 0.049 0.060 0.094 0.045 0.003 0.020
Leaves of 4th year

7Y1402 0.054 2.574 0.367 0.037 0.029 0.076 0.045 0.004 0.028

7Y1403 0.087 3.225 0.858 0.388 0.003 0.114 0.074 0.002 0.010

7Y1404 0.091 3.292 0.8 43 0.445 0.008 0.106 0.072 0.003 0.010

7Y1405 0. 055 3.312 0.971 0.474 0.115 0.116 0.015 0. 004 0.025

7Y1406 0.047 3.240 0.981 0.474 0.418 0.159 0.014 0.004 0.025

7Y1407 0.068 5.698 1.089 0.032 0.311 0.172 0.115 0.014 0.025

7ZY1408 0.049 0.258 0.369 0.113 0.277 0.037 0.018 0.002 0.013

7Y1409 0.056 0.202 0.269 0.113 0.451 0.034 0.018 0.002 0.015

3 AR ZY1501 0.107 1.393 1.176 0.297 0.517 0107 0.704 0.007 0.482
Roots of 3rd year

7Y1502 0.091 2.099 1.844 0.269 0.406 0.108 0.287 0.005 0.445

ZY1503 0.188 1.018 1.087 0.348 0.288 0.063 0.466 0.065 0.282

ZY1504 0.197 1.346 1. 050 0.621 0.213 0.064 0.531 0.063 0.314

ZY1505 0.037 1.888 1.152 0.766 0.100 0.036 0.570 0.074 0.273

ZY1506 0.056 1.182 1.149 0.225 0.078 0.057 0.189 0. 009 0.261

ZY1507 0.059 1.114 1.208 0.291 0.072 0.050 0.187 0.005 0.252

7Y1508 0.090 1.325 1.376 0.749 0.179 0.081 0.079 0.009 0.518

7ZY1509 0.091 1149 1.429 0.510 0.178 0.089 0.116 0.008 0.529

3 AEMRZE
. ZY1501 0.029 1.460 1:194 0.377 0.294 0.063 0.452 0.005 0.880
Rhizomes of 3rd year

ZY1502 0.022 1.527 1.408 0.462 0.153 0.079 0.450 0.005 0.874

7ZY1503 0.059 0.649 1.642 0.745 0.045 0.018 0.208 0.006 0.161

7Y1504 0.065 0.587 0.550 0.461 0.057 0.037 0.215 0.006 0.155

ZY1505 0.023 0.991 0.879 0.829 0.105 0.055 0.102 0.002 0.206

ZY1506 0.032 0.880 0.906 0.751 0.137 0.089 0.110 0.002 0.195

ZY1507 0.048 0.882 0.830 0.282 0.075 0.045 0.246 0.003 0.243

ZY1508 0.044 1.726 2.433 0.721 0.042 0.046 0.631 0.003 0.426

ZY1509 0.045 1.473 0.965 0.668 0.098 0.037 0. 600 0.003 0. 406

et ZY1501 0.028 0.321 1.046 0.142 0.135 0.131 0.029 0.002 0.017
Leaves of 3rd-year

7ZY1502 0.038 0.303 0.931 0.127 0.126 0.109 0.030 0.002 0.012

7ZY1503 0.053 0.389 1.064 0.740 0.099 0.022 0.039 0.003 0.028

ZY1504 0.042 0.200 0.874 0.782 0.234 0.070 0.029 0.003 0.0288

7ZY1505 0.032 0.236 1.071 0.886 0.294 0.063 0.037 0.006 0.033

ZY1506 0.042 0.112 0.158 0.732 0.122 0.017 0.007 0.005 0.008

ZY1507 0.035 0.097 0.151 0.778 0.168 0.033 0.010 0.003 0.018

7ZY1508 0.066 0.728 0.242 1.574 0.031 0.157 0.052 0.004 0.023

ZY1509 0.069 0.753 0.148 1.208 0.065 0.178 0.053 0.003 0.030
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JIL3 ) 47 Bt A BRI it 8 fin sl 3 4S5 4 ARG
(P<0.05) ;i REMMSEILEEESR, KE
TR FEIE I B KB B-8-0-H A BT . K R -8-0-
AR P 2 KB R Y B s AR BRI g 3 fm (P
<0.05) , 1A #E R FI K B 2R 1 & &t 4 Fffm (P <
0.05) 5 4E5 3 4EHH4,

%4 N [F—AEBRAN RIS M & AR R AL
Tl 3 AFAFEM R E IR FE T B M-

8-O- AT R B R R R I & =7 R
>HRZE > (P <0.05) ; RE 1Y & iR e s,
RZESI R T 225 BRI 17105 25 KR
M AR A Y B3R TR ZE (P <0.05) 5K
R K 2K -8-0- M A BE T 1 & s AEAS R rh g
WEES, A FARERSHHFPEE TR EFE
T B B R A Y ¥ E THRZE(P.<0.05) ;7525
KREER KEE KRR E RS KT -
R >HZE >R (P <0.05) , Hrprp Ry s =
it 42 R A A RER A R A
10 A5 5 MR K8 -8 -O~4if 2 BT L R R 1Y 5 i
e ARZE R R A AR (P <0.05) sHRZ5
R E-8-O-H A M & i, i 54 Y, 5 4F
A R B R 8 2K -8- O B W Y & = T M
> HRZE > (P <0705 )50 ik & TR & de
HR MR ZEH 1 2 A Y HL & 0 R IR S ARZE PR
E S RAH Y Hom T R A o & kT
HHE > RS R (P <0.05)

*3 FA—SBEARERENRERS T MK SBILE (n=10,025)

Table 3 Comparison of nine components’ contents of.the same part of R. palmaium L. from different growth years (n =10 ,; +5)

43 %0 Mass fraction( mg/g)

K- NS
HBAL AERR o 7 VB 8-0- 0-
HHE B L ; e . "
bae Y CRCH FOER g S oz kmm o ANE KEM ANERR
. . Chrysophanol-  Emodin-  Aloe-emodin Rhein Emodin ~ Chrysophanol ~ Physcion
acid glycoside B : 8.0 ’
glucoside glucoside
R 3 0.067 « 1.314 = 1.136 = 0.366 = 0.206 = 0.077 + 0.292 = 0.023 = 0.371 =
Roots 0.012a 0.110¢ 0.178b 0.095b 0.067b 0.011b 0.088a 0.015b 0.053b
4 0.065 + 3.210 1.244 + 0.257 + 0.549 = 0.152 = 0.662 + 0.219 = 0.310 =
0.007b 0.495b 0.071b 0.086¢ 0.053a 0.020a 0.193a 0.051a 0.079b
s 0.062 + 6.000 = 4.626 + 0.929 + 0.489 + 0.154 + 0.423 = 0.092 = 0.939 =
0.007b 1.008a 1.250a 0.259a 0.098a 0.036a 0.103a 0.074b 0.254a
2K 3 0.045 + 1.004 = 1.080 + 0.549 + 0.084 + 0.047 = 0.259 + 0.003 = 0.223 +
Rhizomes 0.006b 0.163b 0.176b 0.098b 0.012b 0.007b 0.101a 0.001b 0.053a
4 0.030 = 0.846 = 0.711 = 0.459 + 0.247 = 0.102 + 0.241 = 0.078 = 0.117 =
0.005b 0.092b 0.102b 0.022b 0.036a 0.012a 0.089a 0.031a 0.041b
s 0.064 = 4.239 = 3.411 = 1.254 + 0.340 = 0.103 = 0.250 = 0.116 = 0.185 =
0.009a 0.535a 0.723a 0.194a 0.067a 0.022a 0.043a 0.027a 0.028b
A 3 0.031 = 0.446 = 0.691 0.663 = 0.169 = 0.054 + 0.018 = 0.003 = 0.025 =
Leaves 0.005¢ 0.198b 0.165b 0.133b 0.025a 0.019a 0.006a 0.000a 0.005b
4 0.062 = 2.489 = 0.710 = 0.215 = 0.179 = 0.116 = 0.052 = 0.005 = 0.019 =
0.007b 0.575a 0.169b 0.096b 0.067a 0.029a 0.018a 0.002a 0.003b
5 0.088 = 3.199 + 1.024 = 3.488 = 0.209 = 0.025 + 0.028 = 0.004 = 0.180 =
0.008a 0.377a 0.199a 0.795a 0.038a 0.005b 0.008a 0.000a 0.138a

T - [Fl— R AR b BE )N [R]NG FRER R 225 .35 (P <0.05) , R I,

Note ; Different lower case letters represent significant differences aming the different treatments under the same factor at the 0. 05 level ; the same as follow.
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4 FA—ERFRADLAZHER O MHESSBMLR(n=10,1+s5)

Table 4 Comparison of nine components’ contents of the same growth year of R. palmatum L. from different parts (n =10 ,; +s)

JiHE 538 Mass fraction( mg/g)

KEH- REH-
AR HBAL b i v 8-0- 8-0-
=y HH B " N o i y
Yers  Pams o lBCEEEE e g rroonk Amm MR KRB ARETE
. . Chrysophanol-  Emodin-  Aloe-emodin Rhein Emodin  Chrysophanol  Physcion
acid glycoside B
8-0- 8-0-
glucoside glucoside
3 R 0.068 = 1.314 = 1.136 0.366 = 0.206 = 0.077 + 0.292 + 0:023 + 0.371 =
Roots 0.012a 0.110a 0.178a 0.095a 0.067a 0.011a 0.088a 0.015a 0.053a
HRZE 0.045 + 1.004 + 1.080 + 0.549 = 0.084 + 0.047 + 0.259 + 0.003 = 0.223 +
Rhizomes 0.006b 0.163a 0.176a 0.098a 0.012b 0.007a 0.101a 0:001b 0.053a
MR 0.031 = 0.446 + 0.691 + 0.663 0.169 = 0.054 + 0018 = 0.003 = 0.025 +
Leaves 0.005b 0.198b 0.165b 0.133a 0.025a 0.016a 0. 006b 0.000b 0.005b
4 pic! 0.065 + 3.210 £ 1.244 + 0.257 + 0.549 = 0.152 + 0.662 + 0.219 = 0.310 +
Roots 0.007a 0.495a 0.071a 0.086b 0.053a 0.020a 0.193a 0.051a 0.079a
[ii=-3 0.030 = 0.846 = 0.711 = 0.459 + 0.247 0.102 + 0.241 = 0.078 = 0.118 =
Rhizomes 0.005b 0.092b 0.102b 0.022a 0.036b 0.012b 0.089b 0.031b 0.041b
A 0.062 + 2.489 + 0.710 = 0.215 + 0.180 % 0.116 = 0052 + 0.005 = 0.019 =
Leaves 0.007a 0.575a 0.169b 0.095b 0.067h 0.029b 0.018¢ 0.002¢ 0.003¢
5 H 0.062 + 6.000 = 4.626 = 0.929 + 0.489 = 0.154 = 0.423 + 0.092 + 0.939 +
Roots 0.007a 1.008a 1.250a 0.259b 0:098a 0.036a 0.103a 0.074a 0.254a
R 0.064 + 4.239 + 3.411 = 1.254 + 0.340 + 0:103 = 0.250 + 0.116 = 0.185 +
Rhizomes 0.009a 0.535b 0.723a 0:194b 0.067b 0.022b 0.043b 0.027a 0.028b
A 0.088 + 3.199 = 1.024 + 3.488 + 0.210 + 0.025 + 0.028 + 0.004 + 0.180 +
Leaves 0.008b 0.377¢ 0.199h 0.795a 0.038b 0.005¢ 0.008¢ 0.000b 0.138b
3 itig A i 2 O, T TR S i M B i v T

HPLC #2y rh 24 i i 4 il -5 3P40 fi R 90 M
B, wizis T 25kt

sy

BrFiis 0 181 R

10 i S

BEEEN

H p4 =
A

52 MR, R ST
TR T T A A, ASTRAR R A A Ak

S5 o HAZ ORI g B8 bR AT S o3 0 26 , DA T 5 B
AT 2 R WA . HPLG B E K 3 Al 40 35 = )
E FREUE TG E i LT IR S B S T T
Fo ABFoE e i e 57 07 18 LRl kR T
MR G B K Wy-8-0- 4 A H 1 K 2 -8-0-1
W R ORIETR R B R R K
= HE O Bl L 5 K RS AR R /K SE 4 A WK, A
B2 WK g G £ B 1 B 5, Xof 58 A1 A i i
(ESEARE AL VETR , BEAS TR 4 M 25 S AH Y
pH {HL; B0 R 20 M R AT S 23 B OR, , HOR 4 2
i EB BELF AR TESR . A HURESA P O Bl I fE
2Rl ER I ST 95 e bRy I R

2kt B A PR AR R T R AT
Aol - 7 M PRAIE PP 24 0 B B BT . S
3B 7% DY) 1 3 DX AR AR PR SE AT REAT R T 5 I R B i o 0
MRS L AR 22, T H A AR A B 5E T] REA A T 45 &
SRS YRR SR U S L L R
KRB RZE AR R o7 25 ) S SR 2R AT

AT S BT R R B RIS T =4 ST
I, A IRAFRIT MR B AR 5, AT
345 AR R B o R ARZE (R 3 AR
NEHATARBUN T & 28 5 UG AR R B, 9 Bl
TS B A S B AR e, R B -8-0-4 4 B T IR
2, R i AR BRI R TS, K2 Bl i
B B BEAR BRI Ty, (E 5 22 S AR ] ) —
AR R FARZE A oy & TR, M Ao
LEATURIER S RS, XS O A b B & R AG I 4
ST YR AW A R T B
Wi 28 LA B i v 25 5 R I LR

BRI BARZEAZG AL, KRB R ARSI S AR
TRy, R S BT IR 50% Fe A, W R B
VEIF A I RUAFIEURE o A5 R 5 2 W A R B
HOR R & RECUAR TR S A, Wl R hid &
A —ERALYER LI 2R AR BT fl
JEFA AT IR S B A TR
WA FLIF R A 550 IR T M3 1A 10 o AR
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WA HPLC R 43 BT A7) 4 KR B [ oz B R O ol 2 Y FRUR PR 931

FEARFR W] 3 AF A2 B MR R B R -8-0-)
I R R B IRAR S5 AR AT 2 A
o 4.5 AREFEI R I R B TR KR8
O-HAPHETY B0 B S AR P A 2 sl v, U % 5 3
PRI R B R BA —E T R

HR 2 e A D ) o AR bl R HE T A O
3, SR 2 A A 5 73 R SR ) A ) 2 A Jo i A
TR . ASHTFEE I FE R A 25 457 9 FhoA 280
IIEANTRER AL P 22 5 B R R R 25 PP 2 o
R R, 5 2 U — B AT R BR
FARZEN AN LERAL AR o B R 5 i E R
b b R AL FH 2 B A 45 - B R i v L H
i 75 R TR S AN 81 24 AL s oA, DR R A 3 o A
A & O e 1848 0m 73 28 245 1 B I, oK 2
R A AR R B BB~ (PR PRASA AR AR SC T A JE Al
b AT TR S A A B U RIR RIS IR N T
KU RIS I3 A W £ e 8 S DR ek TR
AT BT B B R Bt SO OHL B, DA s i T
MR RE R P S R R S
.
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