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ABSTRACT OBIJECTIVE: To establish pre-column derivatization-HPLC fingerprint of polysaccharide from Achyranthes
bidentata, and to determine the contents of monosaccharide components, so as to provide reference for quality evaluation of A.
bidentata decoction pieces. METHODS: Taking 10 batches of A. bidentata decoction pieces from different manufacturers as
samples, the polysaccharides were extracted by water extraction and alcohol precipitation, hydrolyzed by trifluoroacetic acid, and
then derivatized by 1-phenyl-3-methyl-5-pyrazolone for HPLC analysis. The determination was performed on Hanbon Hedera Cis
column with column temperature of 30 °C at the flow rate of 1.2 mL/min. The mobile phase consisted of acetonitrile-0.02 mol/L
ammonium acetate solution (gradient elution). The detection wavelength was set at 250 nm, and sample size was 20 pL. HPLC
fingerprint was established and similarity evaluation was performed for 10 batches of A. bidentata polysaccharide by using 7CM
Chromatogramic Fingerprint Similarity Evaluation System (2012A edition). The common peak was identified by comparing with
the reference substance, and cluster analysis was performed by using SPSS 25.0 software. The contents of identified
monosaccharides were determined by HPLC. RESULTS: The similarity of 10 batches of 4. bidentata polysaccharide were all higher
than 0.95. Nine common peaks were fixed and a total of 5 common peaks were identified, namely anhydrous glucose (peak 1),
mannose (peak 2), rhamnose (peak 4), galacturonic acid (peak 5) and arabinose (peak 7). Results of cluster analysis showed that
S1 sample was classified into one category; S2, S5, S8 and S9 samples were clustered into one category; S3, S4, S6, S7 and
S10 samples were clustered into one category. Results of content determination showed that the contents of anhydrous glucose in 10
batches of samples ranged from 6.17 to 17.55 mg/g; those of mannose ranged from 3.31 to 7.66 mg/g; those of rhamnose ranged
from 38.80 to 73.97 mg/g; those of galacturonic acid ranged from 2.49 to 8.95 mg/g; those of arabinose ranged from 11.30 to
28.58 mg/g. CONCLUSIONS: Established pre-column derivatization HPLC fingerprints and content determination method can
provide reference for quality evaluation of 4. bidentata decoction pieces.

KEYWORDS Achyranthes bidentata polysaccharide; Monosaccharide; Pre-column derivatization; HPLC; Fingerprint; Contnet
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I8 Achyranthes bidentata B1. R & TR K224
MZ— A RARRZ), UMRAZY, FE &
B2 RIS RS G0, e SCEkRE TR
R Z WA A3 BB A ML, HLA S0 e 240
SRR MGORAIE ) LRI I S Z AN GBS PR i 20
T HY HH A ORE T [ 2 B A5 B RO R R, DR A A 2
B rh BUE A 2H U0 T 0E SR 2 08 B AR E TR R 2 hE 4SS
B SR YOG B A B R R

KT Z Wb B o 1 50 B 5 s 3 2 e =98
RN Z WK o LM , PR 0 0iaomI v A e et v
RO 3 (HPLC) B R4 743 2 ARSI . T 4 S0 (B3
ViR — il A o 24 4k 27 B o3 B AR RRAIE 1Y) B S PN
2 2 AT ) B B, AR E R T
ZWRANTHAIE A R %, P45 B Fe BURITEROR
AT DU i 4 1] AR PPN 250 i, A8 A IR Sk
Ja RI, BT MR EEAE T R 2 b
FIFEIC T2 S A s P Y T b B2 ol e 5 i
S HT BT R WA OCHRIE o PRI, A SR 4L T AR
WRZBH A 1-2R 3 -3- H - 5- Ntk e bkl (PMIP ) A i A A= k-
PR BORAE 3 (HPLC ) H8 80 E1E , 43T L EUR A B

PRSI R IR IR R R TN RIS
1 ##E
1.1 FEUEE

AT BF AL R AT 1260 I HPLC % (£ 45
G1312C BIRIGEE . G1329B BUAG Tl #% . G1316A B4 I

HHEEZG 2021458 32 B4 3

F6.G1315D BIPERE RS, 25 [F Agilent 23 7)) \BSA124S
T3 2 —WF RV (A B2 AR R G AR A A]) |
TGL-16 %! 5 5 55 302 U 2O (R VDI B O ML R
A BR7ZN 7)) \BDHH-6 %5 5 8 AU A [ D185 (13 )
A RN H1 T X W-B0A Tl U e I TR A A3 (3 7 7 40 A
IR A BRA F]) BHX 7 i B i a3 A (g o B
IRAL B2 AT BR A W] ) PHS-25 UK pH i1 ( (L
R V] NTIDE N
12 FEHRBSKFA

AHIRGE T FH B4 24 i 550 35 A TG K R 28 b B
i D=2 U 1 Xt B L B GT BR  D- R X
HE L () BT R A B X Bt (e [ 28 A R e F 5
e, #5351 4 110833-201707 . 140648-201804 . 111646-
201702,111508-201605. 140651-201805, 4fi i 34 ik T
98% ) , D A MR (R A= Wy BHE A B W] it
5 1506-200202, 4l =98% ) ; g W (14l , 2 iRk
KA R R IR S PMP HEE
D811 R Ay BT, KR LA A Sk .

LOHE P A= IR R W 1 e 3 T % K 2 B R IR S L
2 1), & EZRR S 25 Bty MR S e A
[ A. bidentata BLETIEM . FESIRATT P EI 2GR} 2E
22 e H 2 SR e =
2 AEEHER
2.1 REBRSHENG &

PRI HE U A R TR 24 10 g, B Hoky s ad 60 H
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Tab 1 Source information of A. bidentata

B5 o A e TR

sl RElE RE L KE 190712 TR ERTAALARAR
2 B R B 190724 WL EEA LA RA A
$3 0 R RERBR GBo10m00 REENGLRHERAR
st PR R GB190501  REES LA RAR
$s o MR WERER GE 190712 SRR RT ARAR
6 TR R 5 190119 LA R LA A

ST R RS B 19013 BHEALHEEPAHARAT
8 MR B 9112 AR A

9 R EEL GB 015 Pefrfimm s A A
SI0 MR RS B 191001 FAE IR S R A ]

i, I L 80% LR I RHA& LG 112 (g/mL)]7E 80 °C
IR R AR 2 YK, FFIK 2 s FEEUE W, DRI 45 TVA R
JE PRI, SR JE AR LK ORI DBH& L 12 15(g/mL) 17E
98 CAKIEH IR FEE 3 UK, BFIK 2 hs &I 3 YOK IR,
8, IR E RS 45 2 50 mL, B A1, S k4
IMATEK 1% C FELARTR A E0H T0% |, % & 24
h, RS AHITTED) 15 S8 5 BB 4 %2 50 mL, FRX
ATCIK B2 L BELARTR 400 80% , &5 1 T i - 24
h, JERUIEY) 2. A FFULTEY) L FNDLYED) 2., F A i A
ToK CEERS VeV, B R VRS R To 6k 1k, SR 5 T4
Wk 5% B m kR s A5 B I UTTE B B O R A R 2
Wi o LA D-JC/K A AR L SR B 2R 8- R vk )
3 10 M IR A (45 S1~S10) H M (945 543 1)
$#118.10% .18.30% .17.56% .10.74% 17.52% .16.08% .
15.88% .13.2% \14.8% .16.52% .
2.2 BREIEIE
2.2.1  FUBEXT RV PR IR D- T K R B X BR
6.87 mg. D-H && B X B 5.51 mg . B2 X B 5 5.70
mg . D-F F{ B B X B 5 4.66 mg L (+) Bl A7 B % 1
ib 4.35 mg, BT AR[E 1 mL &, 550 K i e
ZZNEE  WATETR S, BV BB A S — o) BRI VR
2.2.2 MWHRZHOKMGIR  HHFREL100 mg A4 EZE
BEZE 10 mL B0, LA 2 mol/L =91l £ BRI 4 mL
R, BB S 7E 110 CHUR KR 4 hs BUB e H1 2
H O, LA 3 mol/L NaOH % & I 15 7K i Wi i) pH 22 6.5,
lIZE N
2.2.3  FAMEXT BV BRI Z MR S AN, A e
“2.2.27 TN T AR AR X B
2.3 FTENAERZITENBIRHEE
FEREWCHRL2.2.17 T 4% BB 0T B VAT IR L 2.2.27
2R AR RN “2.2.37 T AT BRI A4S 0.3 mL,
T 5 mL B0, 251A 0.5 mol/L PMP I
¥ 300 puL 10.3 mol/L NaOH ¥ ¥ 300 uL, ilieiR &, 78
70 COK¥E AT AR 30 min; RERGAE SEEE GRS L A 0.3
mol/L HCI 7% 300 uL 2% 1k 1 o FE B O A1
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mL S 05 M T2, 3 20 G )2 IO 2 P
FEEEAE 3, G FEEWOE LL0.35 pm BEENELT
RIAS B 28T A AL AL B S B 45 T o 40 i W B AT AR 4k
AbFR S ) A BB X RS AR 0.2 mL, MR AR L &
0.35 pm BRI TR, AR, RIS 21 A AL b RS TR
R B VAT
24 BEFHSZRFERMAR

{41, #1: & Hanbon Hedera Cis (250 mm* 4.6 mm, 5
um) ; LA ZJiE (A)-0.02 mol/L ZFRER 1R (B) Nk shAH ik
786 B P (0~15 min, 19% A; 15~50 min, 19% A—
35% A ;50~55 min, 35% A—42% A ;55~55.1 min, 42%
A—19%A;55.1~60 min, 19% A) ; HE 4 30 °C5 itk Hy
1.2 mL/min ; K0 9% K 4 250 nm; PEAEE 8 20 pL. B
“2.37 7 A HE AR AL B ) A TR 22 WK AR CFE i 2
S6) | S XS A VR TR B X BE S VS VR, 43 R Lt 2%
PR HEREIE e S R, A5 TRk S N L 4
B W T REAR B R A0 B (Or B EE YR T 1.5) , BB AR
BV H M T 6 000, HL AP X BEE RT R i s (1)
WEAT AT, AR AT EAL-HPLC 3 DA 1,
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Fig 1 Derivatization-HPLC chromatograms of each

solution
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2.5 EYEEMESIS SN

2.5.1 KEEEIRAE  HC100 mg P4 R 20 (FE 5 g 55
S6),#%“2.2.27“2.3" Wi I kK I AT AL AL B T4
“2.47 T A S A AR 3BT, S SN A 6 YK, 1O SR U T
o DLRAR M (06 4, 1206 73 29 BE R4 FLRRUE D65 A DX
JE ) S 2 BRI THEA A5 LA W AR XoF (R R B R RAE X
W T FH ) RSD #4178 T 3.0% (n=6) , 36 B 3% )57 15 1
[EY/508

2.5.2 EEMIKXK  H100 mg (R4 M (FE b 4
S6), AL 645y, 43 il “2.2.27“2.37 I T )5 B K iR I AR AL
SIS, T 2,47 TR (A5 S R HE R A I SR U T
L, DL (16 4) g 2 R0, 113545 AT WA X R
B s} ) ARF X 0 THTFR A RSD #4708 F 3.0% (n=6) , 3B
P EE MR

2.5.3 faEtiRE  B100 mg PR LM (RE 5 4 5
S6), 43 AlF“2.2.27“ 2. 3" WU A KR I AE AL S
AT 2R 0.2.4.8.12.24 h I}, #5¢“2.47 W (31
AR E  Je S A . DL R AR (06 4) Ty 2 g
THEAS 2 A VAR X f B3 15F (1] 1A X 0 T AR Y RSD 3
INT3.0% (n=6) , R ZIEWAZIR T E24h N
FE

2.5.4  FRGUEITE M E ST SFE AR RUEE PR A BIFREK
10 bR A 9 22 0 18 = (B b 4 5 S1~S10) , #%42.2.2”
“2.37I R KR IAT AR B  FR 2.4 R £5
TSR UEREN E e Sk TSR . R 248 SRS A
IR RGEPEM ) (2012A J5) Xt S1~S10 ZHERE A Y
HPLC 58U RS T 08T, B8R4 5 o0 ST IR 2 WHFE S 1)
BITEAE N 2 B RS (A0 A e EL oy 8 B AU ) W Bof [R] 5
JEBEE N 0.1 min, [A]FE 8 R 50, 38 18 22 SRR A i
10 2 HHFE i ) B 48 SO EIE , I FH (B2 A2 iU BE
FESUEIE (R) o DX AR SUEIE R 2 B0, XF 10 A 5h
IR DL AT R AT o 45 5, TOHERE B A0 AR DL
0.955~0.994; 245 5] 7 9 LAy, DL 4 o 2 I T
SRAS 5 FE A G ARG R B B 1A] Y RSD 2 0~2.09% (n=
10) FHX U4 T FRAG RSD A 0~59.48% (n=10) . %45 H:
FEOR, 10 S T WA S A AT o AR AR, H 35 A
EZES . 1034 2 pE i AT A4 AL-HPLC & g 2 &
TN HE T SO DL 2, AHRURE PEAN 25 SR 0 36 2, 45 4L
A DR PR AF X A B s )R ki R 235 S ) L3 3
4,

2.5.5 IFIEMFEIN B SURRE R (LK 3) 5
TRA N BRI AT A2 A -HPLC B3 (DL LA) (3 i 0t
A7 EEXT, 48N T I 5 A ik, 4351 R JCoK A A
(1) HEsA (5 2) LA HE (I 4) EZUMERERR (15 5)
FBTHAARE (0 T)

HHEEZG 2021458 32 B4 3

1200 4 . 7
1100
10001 ]
900
800
S 700 ! H
£ 600 23 H
>0 N — J:“
1 v - = %
400 N Nt A — H
3001 A ——4
200 e ——— a
100 e — o
0] e, VA — st
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t, min

B2 10#tIR4B S HERITE L -HPLC & s 9L E %
xRS EIE R
Fig 2 Derivatization-HPLC superimposed fingerprint
of 10 batches of polysaccharide from A. bidenta-
ta and reference fingerprint R

&2 10HLIMRF R S HER R CUEITEM SR
Tab 2 Similarity evaluation results of 10 batches of 4.

bidentata polysaccharide

itk AL 5 il
Sl 0.955 \ 0.993
2 0.968 §7 0.987
$3 0.987 8 0.985
\ 0.994 9 0.984
$5 0.982 S10 0.994
£3 10HHRE B S HERE R P ISR IR BRI
LR

Tab 3 Relative retention time of common peaks in 10

batches of A. bidentata polysaccharide

s sl S2 $3 4 S5 S6 §7 S8 $9  SI0 RSD,%
1071 074 074 077 075 074 075 074 075 075 197
B2 090 087 087 090 087 087 08 087 087 087 133
B3 092 090 090 093 09 090 09 0% 09 090 124
B4 100 100 100 100 100 100 100 100 100 100 0

Bs o109 11 L0 LIS LI LI LI L2 L L 131
K6 113 117 LIS 120 L6 L6 L6 L1716 Ll 147
B7 116 1200 119 123 1200 120 L9 120 119 119 156
Bs 123129 127 131 127 127 127 1 127 127 147
B9 129 136 134 139 135 135 137 139 135 136 209

F4 10HEIRABE & HERE A rp A ER A ST IEE RN E
&R
Tab 4 Relative peak area of common peaks in 10

batches of A. bidentata polysaccharide

B s 2 sy s s s ST S8 S9 SI0 RSD,%
BEL009 054 051 042 020 042 031 046 026 030 3287
B2 006 012 012 009 005 010 010 010 008 008 2675
3008 020 017 016 010 016 013 017 012 013 2513
#4100 100 100 100 100 100 100 100 100 100 0
5009 041 041 028 019 027 020 028 020 025 372
6 023 073 064 067 035 056 045 063 040 044 3135
K7 044 109 081 072 045 080 060 097 056 061 3046
B8 008 032 025 020 009 024 007 024 005 009 5948
9030 104 072 059 037 070 031 080 030 038 4656

China Pharmacy 2021 Vol. 32 No. 3 - 297 -



600
560 !
520
480
440 6
400 1
360
320
280

U,mV

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww

t,min

B3 MBS HENITEL-HPLC W RIEZEIER
Fig 3 Derivatization-HPLC reference fingerprint R
of A. bidentata polysaccharide

2.6 BRESH

W L0 HEPR A i 2 A7 A fL-HPLC B35 9 M3k
g %y 0 THT FRL 3 3911 52 A SPSS 25.0 B4 Fpr | 2R FF 41 1) 3 42
T35, VASF 5 BR ECHE B A Sy D0 i (8] B 64 T R e SR 28 4%
Mo Z5F BN, 2 BRECH o8 5 5, 10 b4 R £
BERE RN 328 45 ST AR B — 28 AHBLEE S
0.955; 4t 5 >~ S2.S5 . S8 Fl S9 Y FE it IR by — 2, L E
1 0.968~0.985 2 [A] ; 25 >k S3.S4 .6, S7 F1 S10 Ak
B2 FHRLBETE 0.987~0.994 Z 8] . 10 IR4F
ZHHRE LI RS BT AR B DL 1A 4.

TIr R RS
0 5 10 15 20 25

S7
S10
S6
S3
S4
S9
S5
S8
S2
S1

4 108t IS BEE LS THRHAE

Cluster analysis tree diagram of 10 batches of

LT L]

Fig 4
A. bidentata polysaccharide

2.7 BEESHEENE

2.7.1 ZMERRFE PUU2.2.17 IR 4 OB A LR
WA 0.3 mL, 43 ll44 2,370 R it A A AR b Ab B
43 0.2 mL A BT AR W T IR — 10 mL 2.0, 58
ATIRED, BIVASAT AR AL AL B S TR A X RS 430
Uiz IR A % B8 il % 7 0.5.,0.45,0.35,0.25,0.15,0.05 ,
0.008 mL FAN[FAY 1 mL s, P B 75, VA5 2R 91)
AN B F v B VS TR, 0 4 2. 47 I Gt 5 1 T iE R
D, TSR TR o DA AR AR A3 g 0 TR () SR Al
b BT B WS (o, mg/mL) A R AL R 2 AR ME i 2 o 45
B, 5P ETE A A 5T R B P A 2 G R B AT
(Fr¥RTF0.9990), 45 K K5,

- 298 - China Pharmacv 2021 Vol 32 No. 3

®5 SMBRERSTHIEEXRERER

Tab 5 Linear relationship of 5 kinds of monosaccha-

rides
TElln EVEygE r ZHEAIR mg/mL
Tk y=122 187x—62 294 09993 0.032~2.005
Trt =94 938x—43 559 09995 0.031~1.876
ks y=11 52730 063 0999 5 0.038~2.254
AR y=807651—71 585 0999 0 0.030~1.856
Wi {iri =95 586x—53 894 09992 0.026~1.652

2.7.2 KEEREERIG  HU2.2.17 TR A B IR S I T
£ 0.3 mL, #¢“2.3" W N A AEARAb B 43 A
AT A 0.2 mL T[a]— 10 mL B5.045 h, 38401847, il
PR A B SR, SR e “2.47 (il S PFUERED 22 | i
SEINE 6 UK, IC RGN, S50, ToAK A bE | H 220 R
A 1 2L T T R ] R AT B 0 1T ALY RSD 43 A
1.59% .2.78% .2.35% .2.44% .1.98% (n=6) , WL #&
K% AT

2.7.3 FREMIRAE  HU100 mg MR- R0 (FE 5 4 5
S6), 4l 2.2.272.3" I N oK f AT AR AR AL
T2 RMCE 0.2.4.8.12.24 hib), 4% 2.4 0 T a3 4%
PRHERENNE I SR E R, G55, TOoK A AN T R
SR | 2 B % AR B 7 A7 B 0 1 AR B RSD 43531
2.35% .2.91% .1.37% .2.79% .1.39% (n=6) , =W I%ZIA
WAEZ I S 24 h INFAEPE AT

274 BEEMERAE  HU100 mg R4 R0 (FE 5 g5
S6), 46 1y, 23 HIF52.2.27“2.3" W F 5 i K fFA AeAk
APRIS , P4 2.47 I T 3 A R EREIN E L 10 S IR,
FERR PSRRI M2 TR A TR B 1 & . S5, oK A
AW CH R B 0 ZUOME I R AR BE Y
RSD 7351 °H 2.17% . 2.75% . 1.94% .2.13% .2.86% (n=
6), FHZ I E AR M R A

2.7.5 JMAERENRCRIRE: 100 mg BV i AR I
ZhE (FE 95 S6) , 2L 6 4y, B FR[R] 10 mL .0
3 ARS8 TIN5 L 1B 8 AT A% A g X B A,
“2.2.27 237N )Pk K IR AR AR AL B PR 247
T 3 25 A R I A , T SR 0 TR, ARl A v 23 T
AR i R IR IR . 2555
Tolv R %) SF- 57 IR [T A% R 96.52 % ~99.15% ,RSD 1
INF3.0% (n=6) , RIZ 7 I ER AT TR 6.
276 FEREENE  AIEC0 MR, £ 4
100 mg, K58 FRAE , 205 2.2.27 “2.3" T T )y K M IF
R AR AR B , P45 2,47 T0 R i A b AR 52 |, e %
TR, F AR B bR o 2 1155 5 Fh bl i & it LAY
A AT E 303 BOF- 3 . 2551, LOHE IR A4 IR Z A
mb R G K R A B 5 N 6.17~17.55 mg/g . H 52 B
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&6 HFANER SR MEEKRIRGELER(n=06)
Tab 6 Results of recovery rate of 5 kinds of monosac-
charides(n=6)
PR BEPO g AR wg WRHE wg MRERICE, % THMBERICE, % RSD,%

TkGEE 5436 5240 10436 9542 9757 2.66
55.63 5240 106,52 97.12
5503 5240 105.03 95.04
53.60 5240 106.05 100.10
5437 5240 10750 10139
53.80 5240 10430 96.37
Tk #$21 4020 8445 102,59 9881 260
42,66 400 8122 95.92
4535 4020 84.46 9729
418 400 §0.28 9701
4420 4020 84.80 101.00
535 4020 £33 99.03
e 4760 410 9021 9448 96.52 260
458 4510 89.75 97.38
4520 45.10 90.33 10007
4635 4510 90.08 96.96
.68 4510 8758 97.34
4354 45.10 8543 92.88
P B 3266 3468 65.68 9521 97.04 212
35.68 34.68 69.45 9738
33.98 34.68 66,54 93.89
3124 34.68 65.60 99.08
3355 34.68 6759 9%.15
3430 34.68 68.48 98.56
eia st 36.88 3750 7528 10240 99.15 290
315 3750 7491 9971
3730 3730 3.5 95.33
36.85 3750 74,00 99.07
3155 3730 73.69 96.37
3531 3730 73.57 10203

TN 3.31~7.66 mg/g. MY 7 ik 38.80~73.97
mg/g P FLPHEE R (1) % 1 R 2.49~8.95 mg/g BT Hr A4k
(5 ol 11.30~28.58 mg/g, 2 A AL M A i 2
AN AP —E 225 TR IR T,

xRT7T 10T FBREZEPIMBENSENELER (n=

3,mg/g)

Tab 7 Results of content determination of 5 kinds of
monosaccharide in 10 batches of A. bidentata

polysaccharide(»=3,mg/g)

s UK i i RN FiMRER W
sl 6.17 331 5643 249 1130
$2 13.8 586 4185 8.00 2076
$3 171 468 3880 147 1436
s4 16.69 7.6 67.74 8.95 219
$5 1124 527 7397 647 15.10
6 14.56 6.59 58.89 3 2149
§7 1116 519 62.20 6,02 171
$8 1755 775 6429 847 2858
$9 128 6.16 7381 133 18.86
$10 1153 589 6549 155 1840

HHEEZG 2021458 32 B4 3

3 itig
3.1 ‘KGN RE

FESURE BT B Ay BTl R v, BB e 5 4% T 1E 230,
240,250,260 nm X 4 Rl P T A ISR , & BLAE
250 nm AT TS ik E IR TE AR BE , Rl R B e
b 3 AN K R A, DRI A 58 1 4% 250 nm A4S I
Ko AN EHBIFEEET 10,20 pL JEAE B XTIETE 52
) , & BRHEREE A 20 L B A € 33 PRI AT B0, AR 9
PL20 uL oML . EH M5 T B K ONE-
7K HE-0.1 mol/L MR ER K . £ 15-0.01 mol/L £, iR %k
VS Z5-0.02 mol/L & TR VA T A5 It st A A 22 X 4G
BRI RZ ], 2 B K A Ay B R % o T VRIS e 75 VR B ¢
K55 KA TS S AR TR B B O,
UER FH TR e v WA R T s AR /KR I aE— 2B i
0.02 mol/L SN 7K+H £ B Vs W A JiE o
3.2 RAEMBRARHEHENIERE

AWFFCRTHIEEE T 2 P07 4 (TR B ) BTV TR
I AR A ABOCR & 35— Tl Sk 25 BT BRI TR &
il BGIR A X BSOS  FRlEA T PMP AT AR AR AR 3 5 55 —
FofrJR S A BRI XGT Bt 1 VR 53 ) A T PMIP AT AR A AL 3
il B LB GS B ST AR WS B TR A . SRR, RA
S — T P A AOTR A 0 R A AT AR TR HPLC 633 e 0
TEAKIFR, B /e Jo 4 85, 28 A HE X vl e 2R A
Jei O BB TRCTE I ARG A 2o R 45 BB U] S A T
N o TASTIF S e 2R A 55 5 12 S il 2% 45 BOp
TR G PR A, AT G 52 TS 45 RO IR & 2B B,
HERE I T AR G 1B T 4 B3 AT X PR L2325 B R A
3.3 SHEHRNTAERIESEIENS T

EirEa N i = e T o A e e ATt OV N e o A O
Oy TR B S T AN Z R AN S
FAU PRIE, A T 4R e 2 HPLCAGI i (1 R A%, £
V2 WK i s B DL RO AT AR b 3 S TSR
HPLC 4743 B A =, AWF5 R F PMP AT A
TR A D B PMIP FEBCME 25 PF T AT DL bl e i
B PMP-SUET A9, iZ W) B AR X RUE L 76 250 nm K AL
AT SRR @k s b Y h 2 e R
WHLE R 22, T USRI AS [R] R Y 22 % 5 3 e 0l o
2R R B A A A X i TR ORI AS TR
UM I o

WS ST T 10 HEA AT 0024 e 22 0 v A A=
{b-HPLCF8 BURHE RIS A 1 9 Fh[F]ig, FF4l ) T
SRR, BIAE 4Bt P A4 I 22 ph DG oK AT T R
Wi BN S ZURERERR BTy (FOE 45 5 Pl UL 1, It
HE— 2B T 2R R e BB A A, O A
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Fa 3 BT RN i A A T A AR . HR T BB IS A

TEFR A3 AR A B, B SRR 0 F BE i 22

WA EA — 2 B R R 0 HAZE 50K A 2 W5 B A ) oy

S R SO R TR 2SR
25 R AR ST ST T IR Z B0 PMP A FIATT

HEAb-HPLC $5 £ 115 S 3= 28 Bl a0 8 75 s e vk

T ERE R R HERR LT H A B O B FRAR T R A

AR it — 2 R PR S
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