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Abstract: Objective To investigate the technology for the separation of the active ingredients from Compound Periploca forrestil
(CPF) by macroporous resin. Methods The absorption and separation properties of three kinds of absorption resins (D-101, AB-8,
and NKA-9) were studied and the separation and purification technological process of glucoperiplocymarin, gentiamarin, and
tetrahydropalmatine from CPF were optimized by HPLC with glucoperiplocymarin in P. forrestil, gentiamarin in Gentiana
macrophylla, and tetrahydropalmatine in Corydalis yanhusuo as indexes. Results Using macroporous resin D-101 as filler, the rate of
sample and macroporous adsorption resin was 1 . 10. The concentration of the sample was 50 mg/mL, adsorbing for 1 h and using 60%
ethanol as eluent in the conditions of pH 7.0. The resin was washed by 20 BV in 1 h. Conclusion This technology is simple and
feasible, and the process with macroporous resin D-101 is an effective method to separate and purify glucoperiplocymarin,
gentiamarin, and tetrahydropalmatine from CPF.
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IEBR ST, ZRITIA 2 By 5 B IR TG
Ftb sy, Horh R N RO e 2
SERMEMIE I Corydalis yanhusuo W. T. Wang (1]
THRRZE, RS MALH . BB TR, IR
FEAET T &R O ML Mo 425l
AEBI R T B A WU B, iR 2
FON FEEUR R,

HAT, CASEE 20 N 205 7 2 DL £ 2544
05 R BN AU DL . ZRICAIOLH 3 Bk
UM ME T 25, USRI RE R
(RIS IRIRAE SC TS 4 (e MY, A4 A8 AT T
VEISEEAE E 0507 294 A R o AT 4 BT 9
WP T D-101. AB-8. NKA-9 3 FrRALW AR, FIH
HPLC V5 [ IHIE AL . RIS A R £, %
V)5, W10 0 126 52 77 PR T 2 AT G o 8 7
AL KL BB AR TR 2 B S 7 e R 2 12
Y
1 XES5HH

Dionex-Summit P680A DGP—6 X = JG i A0
M TEAL, FEE 32/ )5 Direct—Q BLEAKAL, %
[H Millipore A 7i]; THZ—98A tHiR R340,
H—ERFEEA R A A ESI120—4 iz —H
TR, PRI T AR A ;s RS01B gt 25K
1 o8 A AR S A IR ARl KQ5200E
FEIRFUEA, Bl B P P A 38 BR A 7] s EC—pHS510
PR e & X pH . EEAE A

LGSR (LS 131218), 2013 4E E DY )1
ViE, i R e 25 K% IR 22 B ik 28047 %
%€ A 8 BEF} ( Asclepiadaceae) ¥4l & Periploca Linn.
) S5 8 Periploca forrestil Schltr.; Z& 7024541 (it
5 061118) FIuGHAZist (it 061113) 04 Y )|
R R TTEA T, Gl 25 K2 )Ry
Ik R E, A IR RN JE A 2R L
Gentiana macrophylla Pall. F1%2 SERME ¥ R YT
#H Corydalis yanhusuo W. T. Wang.

HlE (gD Tl H e E R AR KILW G
D-101. AB-8. NKA-9 i) W H S AEA
wls ADAEE A, L. . 20hh. RANEE
NRTMIFE, 22 HPLC Kl 5 /0 50k 99.3%";
W EAHEE T (HES 110770-200308) . FEFAR 4%
(#E5 110726-200208) W 15 H ] £ i 25 i A e i 5T
B, JUEDEEY AT 98%; HAbIRFIE 43 b4k,
T B AR A TR

2 HESHR

21 FIHME. ZEEEFEREREZEZHNE
211 WRESEIIEIE R FREON RS AT AT
16.19 mg. JEAHFETF 9.07 mg. EHIR L% 10.82 mg
F25mL i, AWEEERD LI, VERX
B THEASBIATHIT BT 647.6 mg/L,
JHE BRI EE R 362.8 mg/L, IEHIR L EREHk
JiE A 432.8 mg/L.

212 Akt ik A AichromBond-1 Cig ¥
(250 mm X 4.6 mm, 5 um); JEIAH: 0~9 min, H
K (0.2%Z /KW pH 8.0) (35:65); 10~30
min, FEE-7K (0.2%Z/KE W pH 8.0) (65 1 35);
R E 1.0 mL/min; #Hil 25 °Cs AP T
MR 239 nm. EAHTEFF 233 nm. ZE 5] 2.2 275 nm;
HEFER 10 uLo B ML 1.

e\

0 10 20 30
t/ min

e 2-FLIY 3-EIR LR
1-gentiamarin  2-glucoperiplocymarin  3-tetrahydropalmatine
E1l EEXR&E (A) s (B) #I HPLC &ikE
Fig. 1 HPLC of reference substances (A) and samples (B)

213 PEXRFRFE O 2017 TP IR R A
W HFZEL 0.1 0.2, 0.4, 0.8, 3.2, 6.4, 10.0 mL
WY 10 mL S, FMFESER. 76 “2.1.27 I
ERESAE A 3 BF, HEFEE N 10 pL. DL
MBI AALR, HEFETURIREE (mg/L) AREAAR,
gt brR U th 4 o 15 2T IR 7 RE: Y=0.074 3
X+0.495, r=0.999 9, ZMEVEHA 6.476~647.6
mg/L; JEHE R EE 7 #2: Y=0.110 1 X—0.021 5,
r=0.999 9, ZeMEVElHh 3.628~362.8 mg/L; ZEH]
ROEMMATFE: Y=0.507 5 X—0.390 3, r=
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0.999 9, LMkl N 4.328~432.8 mg/L.

2.1.4  FEAHIS SE O FRIGE 2 Rk 3 S5
BEHE25 ¢ 227010 g, TG 10 g 2 500 mL k)
B, N 450 mL 50% L8 . AELIF 800 W,
PR 5 s/3 s, W 60 CE&AF FHEHL 30
minto A VE i T A B TE 2L IR N E VR T AL
R, RISRICIRLRY . FREL 0.1 g HDEM T 25
mL B, IR AR, BRI 0.45 pm
WALUER fE R, E “2.1.27 TR

HEFE, BEFERESH 10 pL, WESEEA AT R
IR FIGE R O, ALK 1. dmidi
AR S PR I R4 5.58 mg/L, JEAH T (1)
WA 2496 mg/L, EHHRLFENEA 2.24 mg/L.
2.2 RILBMHIENE R BBHRAUZFHIER

KSR EFEEE 3 FAS IR R R AL IR AT A
H JENHE R AE B 2R £ 3 BB 55 AW B i
PO A G IR IR AT 2iA 25 5 58, 3 AP RS IR
RRASEHNE 1.

F1 3HPIAEMAEXTLL

Table 1 Comparison on specifications of three macroporous adsorption resins

g5 4éd PR / pum 4t / mm EERTEAR / (m*g ) FLBRE /% A
D-101 AR 12~15 0.30~1.25 500~550 90~100 M,
AB-8 g5 h 130~140 0.30~1.25 480~520 42~46 A
NKA-9 et 155~165 0.30~1.25 250~290 46~50 AFHE
221 HAEWHSEWH  3RIFRE 20.0 g £ T S 8 G2 BHAT AT ZE NKA-9 vz B fi i Jbf

ALFRE) D-101. AB-8 Al NAK-9 3 FhA[A#f i) K
FUI B g T3 v B = A (8% 3 APATHED, o
BN R R N 50 mg/mL IREUIE RS 40
mL, {EfEIIRG T AR 24 h, ATRIR 78 20
B, DRI, RV L KRR E TV =AM,
23 W AN 50 mL 60% Z8FE, FHIGRE R R
bRz 24 b, ATWRPRAT A7 08070 OB A IR Bt
JEIL, TRV 2. &R “2.1.27 TR “2.1.47 T
DRI E HE 1 RNV 2 TP ANEY . R E A S
AR QI R R AR N S0 B S R %,
SR 2.

W B % = (CoVo—C1 V1) / (Co Vo)

%ﬁﬂ&}?:Csz 1 (CoVo—CyVy)
Co A EREB AT . JERH 7RI AE 5 2,3 1 ik
BEs Vo b ERERBUARL: C ¥l 1 AT . el
RIE I ZF M TR V) I 1 B Cy MW 2
HORLAIIE . RAEEH RAE S R 22 M BRI EE s Vo IR 2
AFA

MR EAF, D-101 R2Z, AB-8 fZ; JHEHAE
D-101 HR B« I B R e U, AB-8 IR 2., NKA-9
Wi 72, SEIR R 2 5 IEHH R £ 3 AE NKA-9 IR
fE R R R fe i, AB-8 Fil D-101 #BIR 2, ALK B
CED
222 ZNAEWM SRR S RIFRE 20.0 g Zid T
AEFRI) D-101. AB-8 Fll NAK-9 3 FlAS [m Al ik
FLIR BB IS T35 1 (0 =R (% 3 AT, |
BV TR 1 50.0 mg/mL, AAFIY N 40 mL,
AR 444 4.0 mL/min, ERER pH A4 7.0,
R R 20.0 go BB G S AR PR 525653 5l 2
H 20 BV (BV £75 1 MMIRARD 2K G
PR 2413959 3, TR 20 BV [ 60% sl , WtE
VRO 4, 4 “2.1.27 TR “2.1.47 TE 7
RIGERR 3 B 4 PRI« eI I E i)
ROFN R, WIS R ARICR A XI5, 458
W 3.

S 2 PR WIAT AN FFAE 3 FhIrOR) A R B 0 R 46

F2 BTEWHEMMMER (X £s,n=23)
Table 2 Result of static absorption and desorption (X £s, n = 3)

. Wi/ (mgL) WHER /% R/ %

o FLA JEMEEE EMIRAE AN RN @WROR K R EROR
D-101  3.96+0.011 23.96+0.016 1.86+0.004 7097  95.99 83.04 30.81  87.23 34.41
AB-8  3441+0.011 2448+0.015 1.74£0.003 61.65  98.08 77.68 25.00  70.10 42.53
NKA-9 4.261+0.024 16.24+0.013 148+0.000 7634  65.06 66.07 7273 19.83 90.54
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F3 TR SRERMER (X £s,n=23)
Table 3 Result of dynamic absorption and desorption (X s, n = 3)
s R/ (mg L) B/ % R 1 %
MIE]
FLAEY FeEH ERORE AT RIS E SRR AT e E EWROR

D-101  5.58£0.000 24.58%£0.010 2.24£0.000 100 98.48 100 91.04 95.77 90.18

AB-8 5.58+0.000 24.74£0.006 2.2440.000 100 99.12 100 48.74 95.47 65.18

NKA-9 5.584+0.000 13.784+0.011 2.2440.000 100 55.21 100 85.30 87.23 91.07
IRUT, A= FRWL B, 7F D-101 @ B R Btk NKA- 223 FREFURIR X A AL R I 2 43 SRR EL

9 r IR B AR AL, {HURTE AB-8 AR P AR RAR
Ze, HAE—Yuelitick; i E AB-8. D-101
I ORI, AE NKA-9 A1, 7
AB-8. D-101 "H#W IR R LA 3
FRIFDRL R B B8 D #ARGF, {HJEAE AB-8 iU b
BEIBEE, A3 1/3 AT Ve ok

CEAT AR L P 5 AR I B S50 N 2 25 I B
B2ty , R RALRIAE D-101 15 hy etk 92 R .

KALKAE D-101 24524 20.0 g, BUFREIKEE N 20.0.
30.0. 40.0. 50.0. 60.0. 70.0 mg/mL & 5 #EE
WA 40.0 mL, PEPCBAARFEA 4.0 mL/min,
EFEAER) pH E 7.00 FZE 1K 60% L BE5 BET
20 BV, WEEBER, FIH HPLC ¥E0E 60% L1
VRGP ATHIE . eI SR ORI, T
SRR, 4R WAk 4.

gE LR PR AR T 50.0 mg/mL B, 3 #4)

R4 EHBREREMNITHE. REEHMEHRZEZRMROFME (X +s,n=3)

Table 4 Effect of sample concentration on adsorption rates of glucoperiplocymarin, gentiamarin, and tetrahydropalmatine

(X%£s,n=3)
R FLAIE JelH R L=
WA/ bAEE 0 WRBE /O MR / BRRRE Wb/ WRBMAS /0 BAEE /0 WP 7 IRBHER S
(mgmL™)  (mgL™) (mg'L™") % (mgL™) (mgL™) % (mgL™) (mgL™ %
30 3.35+0.005 1.9540.001 5821 14.98%+0.003 7.47£0.0011 49.87 1.3440.005 0.88£0.005 65.67
40 4.46+0.011 3.6710.003 82.29 19.67£0.001 15.85+£0.001 80.58 1.79%0.007 1.4940.003 83.24
50 5.58+0.003 5.584+0.000 100.00 24.961+0.007 24.58+0.009 98.48 2.24+0.009 2.24+0.000 100.00
60 6.7010.009 6.6110.007 98.65 29.95+0.005 28.57%+0.003 9539 2.69%0.011 2.4040.002 §9.22
70 7.814+0.003 7.6310.001 97.70  34.94£0.001 33.274+0.003 9522 3.14%0.005 2.5940.001 82.48

I PRI B 2R B Bt A AR e A R PR 8 KT 3K
FLMIEF G R L3 AR BT A 50.0 mg/mL I,
W B 22 2 100% , AR 5T S 5 T 50.0 mg/mL J5,
3 B B ZE AR BRI, I HSEae TP g2 F) F
PRV ot A 55 3o 1 7% oy 3 AR T A st A R 3 ZE AR
JUEFL R 7T 35 M B B RN AR B o 2355 2% 18 BRI o
IR N 50.0 mg/mL.

224  ERERAGECR I o BT RS
4 50.0 mg/mL [} 77 $- IV 40.0 mL, et
ARUR R 4.0 mL/min, EREET pH 14 7.0, H
ZETRK AN 60% LIEAE VR, $ JRAFE Ah-1ERL 1 1 40,
1:30. 1:204 13150 1 10 BREUA [R] & R FLA
JIE D-101 2643, ZEIRKABELBARI A 20 BV,
WCAEVER I, A HPLC V& 2808 K . 60% £ 1
VRGP AT I . RIS RE R SR, 45

T 5o SIH A 2 P Z8 /K DE I nT A R 2 BRbi
B IK IR 2% I R ORI e ot 45 R
i 60% LBEVE R AT AL R £ A FAE
INf A0 8 1 B 22 6, 5 ARG L 481 I SRR O A i SR
ML 2 o 2R G 180T LG FRE IEEHE A 11 10,
225 WRFHISTEIEIfE B pH AEA 7.04 BTEIKIE
350.0 mg/mL T Y 40 mL FAE)S,
KALBIE D-101 ¥4 20.0 g, 20 5lEHE 0. 0.5, 1.04
2.0~ 4.0 h, H 20 BV [zE18/KH1 20 BV [1) 60% &
BEPEME, AR VERGR, H HPLC LI e 5t
WAL . IS RE SR KR, 4R
K 60 G FFHILIH I A RIR A e R K, 7R
W BRI T) 1 h S A GE B e iR b, i i T
WL AN TR 73, ask R U] 12 HL, AR K ARG
WOREENE oK e AT . 3R SR I R AR
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#5 ARLHEFIIHE. PEEZEMEHECRENZIE (X £s,n=3)
Table 5 Effect of different sample mass on contents of glucoperiplocymarin, gentiamarin, and tetrahydropalmatine

(X*s,n=3)
PeR-SOR ATBIE (BT / (mgL ) RIES [ (mgl™) EWELE WD)/ (gL
K ~
1:10 4.99440.005 2.0361+0.005 18.519+0.000 1.516+0.015
1:15 4.976+0.009 1.52440.000 17.882+0.000 1.4324+0.012
1:20 4.45140.003 1.74540.002 18.538+0.000 1.402+0.015
1:30 4.554+0.002 1.27940.000 21.039+0.001 0.2034+0.009
1:40 4.2524+0.002 1.341+0.000 17.662+0.003 0.16110.000

F 6 WRHMIFEXATHIE . ZIEEEMERRECRENFM (X L£s,n=3)
Table 6 Effect of different absorbing time on contents of glucoperiplocymarin, gentiamarin, and tetrahydropalmatine

(X%£s,n=3)

JeMHFEH / (mgL™)

BN EFTR] /b AL (BEAH) / (mgL™")

WETHZR L F (BEAH) / (mgL™)

KA AN
0 4.41140.000 1.543+0.003 19.008 £0.005 1.364+0.009
0.5 4.635x0.000 0.926+0.005 20.023£0.001 1.489£0.007
1.0 4.978+0.001 0.889+0.000 20.844+0.002 1.528+0.012
2.0 4.725%0.000 2.043£0.000 18.069£0.002 1.444£0.012
4.0 4.837+0.000 1.962+0.005 19.987+0.003 1.581£0.009

e DR PE AR, TR REE 78 70 B, R
BEAE BEAH DL B D i e, el 1R B B ) ) e
MR K, Z5A 2% e BRI TR R 1 he
226 YR pH {EXT LR IG R 43 B HUR
HIKIEA 50.0 mg/mL )2 7 HEUH I 40 mL, P
BB AR R A 4.0 mL/min, KFLAAE D-101 2284
20.0 g, H 7&K 60% L BEAVEVEIE 7, 43 5 F HCI.
LRV KT pH {E20 4.0, 5.0, 6.05
7.0, 8.0~ 9.0, ZEMA/KFNPEMMBAFIII N 20 BV,
WCAEDEIE I, H HPLC V4052 S AT
PRI R CHE . g IR 7,

S 48 AR B e R AE pH 6.0 B /K AH B
VB B2, pH 8.0 I /KA I B e /b it B AH G
W%, FLMITEZE pH 6.0. 7.0 8.0 BEAVEE TR
TR RERC L eI oK, IEFHR LA pH A 7.0
I AR e M e S R e, AL pH A 7.0
Y6 Ly 26 W M 2 S, SR TRk R pH N 7.0,
XFERERE R AT Ve 40y, R R A AR
], LA
2.2.7  UEMGRAR BT AR IR U
WBEHR 50.0 mg/mL 152 7 PR EUIHS M 40 mL, Ut
IR AR RN 4.0 mL/min, pH M 7.0, KALH

RT7 AF pH ERBRRAIOE . REEHMERRZRZENTM (X +s,n=23)
Table 7 Effect of different pH values on contents of glucoperiplocymarin, gentamicin, and tetrahydropalmatine ( X £s, n = 3)

JEMHF / (mgL™)

pHH  FLAITF (B3A) / (mgL™)

SEWIR 2 (W) / (mgL™h

KA AR
4.0 3.82620.010" 0.654%0.011" 12.560£0.012" 0.148+0.000"
5.0 4.581+0.009 1.63240.008 13.51440.0117 0.154+0.000"
6.0 4260+0.012 1.64940.009 12.93440.008 0.146+0.000"
7.0 4.486+0.011 1.38340.009 12.938+0.008 0.1960.001
8.0 4.52040.012° 0.96240.008" 13.8020.010" 0.140%0.000"
9.0 4.24740.009™ 0.061+0.010 12.824+0.014 0.118+0.000"

5 pH 7.0 %ftt: P<0.05 “P<0.01
P<<0.05 "P<0.01vspH 7.0
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g D-101 4 20.0 g, JHOFEAELEIET, 20 ) 2% %2
KB 20% 40%- 60%- 80%. 95%LMF, HULMik
IR 20 BV WASSEIL A HPLC e
FOMIEF . EIHE TP RIAE SR S # . &5 R 8.

SR 2 AR B FE A BRI b A e E
Ve HOR,  TOAT I RIGE SR 2, 38 R e i ok .
TR AT LR 20% & P b e I 0 R s b, AR 7
40% LI PP BRI, SERH R LR AE 60% S BT

*8 BkBABEPIOE. LEZEMEHRREIENE (XLs5,n=23)
Table 8 Contents of glucoperiplocymarin, gentiamarin, and tetrahydropalmatine by each elution fragment ( X %s, n = 3)

SFRIA FLEIEF / (mgL™) I / (mgL™) EHRLFE [ (mgL™)
K - 2.12£0.005 —

20% .1 — 18.1840.019 —

40% % 4.0240.009 2.04+0.007 —

60% .17 1.0440.005 1.04+0.003 1.58+0.003

80% LI 0.160.000 0.06+0.000 0.34+0.000

95% I — 0.02£0.000 0.14+0.000
Fih 5.58+0.003 24.96+0.007 2.240.009

VLR I . SR A IERE 60% LR PR,
TXFEA fit ) IS A e 1 B AT e IH e R S
HHRLE.

2.2.8  VEAARR BT AE AL ARG 43 U
HIRIEN 50.0 mg/mL (18R 7 FE A% 40 mL, pH
ik 7.0, KRALKHE D-101 4 20.0 g, JHZEBE/KA
60% SBEVEDELFA, VEAFIE AR 2. 4. 64
8. 10 mL/min, ZEIE/KA 60% LEFVENE 20 BV. W

EVEMEI,  F HPLC VA& 25 P AT AN . i
WA R ORI E. ZRNE9.

0 I it e ] A5 Bl A DR M R A4 RR R R PR AN TR
G0, AT RO IE S (0 3 W FRAIC, 244k
B E N 4 mL/min B, SBARLVEHCRIEMKT 2
mL/min, {HEIR LT — P00 TREHR L 5=AE
R R 4 mL/min B, YElise &, LAkt
A AR A 4 mL/min.

#9 FERATUREXAIUE. ZEEEFMEHRZIZENFTM BEHE) (X £s,n=3)
Table 9 Effect of elution velocity on content of glucoperiplocymarin, gentiamarin, and tetrahydropalmatine (alcohol)

(X £s,n=3)

PEAAR &/ (mLmin ") FLWIE / (mgL™")

TR / (mg L) LR ZE /(mgL™)

2 5.176+0.003
4 5.080+0.000
6 4.6481£0.001
8 4.212£0.001
10 3.965£0.000

21.909+0.005 1.576£0.009
21.265+0.003 1.593£0.001
20.359+£0.001 1.487£0.007
20.125+£0.001 1.476£0.003
19.624£0.007 1.355+0.000

229 VEWES M E  pH 7.0. JREIKRIEN 50
mg/mL R IRER 40 mL EAEEEE 60
min, KFLBAE D-101 #4 20.0 g, L 20 BV/h {551
WEPEN, JEH 20 BV ZE1R/K (pH 7.00 BEN,
LA 4.0 mL/min (1] 60% 8 (pH 7.00 PEfi. 60%
B MERE 10 min WCEE 1 ¢k, H HPLC v e %
WORFTHIAT . ERHE T RIE SR LR IR, BE vt
I ] 25 5 L3 10,

gE PR IATANFE AR AERT 40 min FEA
e e, R LFRAE 60 min J5 KES /L

Jit, 60 min JE i AT > ADE ok . k1 LB )R
MBIRA, B RIEPEVEMZE 5508 60 min, fHUICEP AT
3RV MARFR 20 BV,

2210 BouFE:  AREGEH S KILME D-101 2 kg
CVAT 3 00 BUETEAA:, FRIE 7 $E 4
K3 200 g B 1000 mL ZE1R/KHE i s LFE, b
FEWRB( 1 h JiF 5 56 20 L 281K BEERR 2%, T H 60%
LI pH 7.0 LIARIf B 40 mL/min e, BEME 1 h,
WA 60% & BEDEIBAUIE e W4 fa VR, W5E VR T8
FRATAIY ISR AE R L35 iR 5 LR 11
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10

AR B XATHIE . REEEHMERRZRENTM BEHE) (X £s,n=3)

Table 10 Effect of eluting time on contents of glucoperiplocymarin, gentiamarin, and tetrahydropalmatine (alcohol)

(X£s,n=3)

VEWEITE] / min LM / (mg L") JepRFAY / (mg L) LR % /(mgL™h
10 2.83740.001 12.53440.001 0.453£0.000
20 1.376+0.001 5.762£0.005 0.54610.001
30 0.259£0.001 0.238£0.001 0.238+0.001
40 0.125£0.003 0.009£0.000 0.102£0.000
50 0.000£0.000 0.000£0.000 0.098+0.001
60 0.000£0.000 0.000£0.000 0.0260.001
70 0.000£0.000 0.000£0.000 0.02440.001
80 0.000£0.000 0.000£0.000 0.01240.001
90 0.000£0.000 0.000£0.000 0.03940.001

100 0.000£0.000 0.000£0.000 0.000£0.000

F 11 AIHE. RIEEEMEHRZENE (X£s,n=3)
Table 11 Contents of glucoperiplocymarin, gentiamarin,
and tetrahydropalmatine (X £s, n = 3)

FEALE /g

B %ax — R %
atifk, Hij atifh J5
KA 0.558+£0.003 0.501£0.009 89.78
TENHE 2.496+0.007 2.327£0.039 93.23

REHRZFE  0.224£0.009 0.19410.053 86.61

SEIGAT B AL G RE PR R 37,132 go 8
T E A A3 BT A3 BRI EY 1) e B 2 89.78%, e
AR P B A N 93.23%, IEWIR L &I FH)
R RN 86.61%, LWL B alifb 1T 200 RAT,
R VERAT.
3 g

A S0 0] TR T BT 21 A R Ak T2
ITTWISL, SEERes R, 3 ML i+, D-101
W L AsCIE & PR TR 2 T A R o i alid, ik
D7 SCRRARIE AR L, alide T 2B BONRE S
HRHWEE R 1210, AR EIRE R 50 mg/mL, |
FEJEWRB 1 h, H 60% LB NP, 75 pH 7.0 4¢
FF, 4 mL/min 26/ 1 h, HERBREL, BAE
ERORIE, KILWAE D-101 745 4 2 B2tk 557
M BRI AT . R R R L R
OEER WiprN

AR N 7 HE R 2 A Al =)k
1T THORAIE 5%, w2 % .
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