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WE: BR o R R SRR K T R B E T k. ik RITERIMMEEREEE M pH-HPLC {8
TN E T P ST B BB, T I RR VR T A s FHRRRE — R AR 335 (HPLC ) YA g T 15 SR 1 1E -
AN pH R T IR K LR, R 8T = AR (% (HPLC)TE FNER S/t B vk 0 2 SR s fie v Bk
AN A F o RAM e R b I T SR AT A B AR EON 6,52, A6 R AU (i i v I T P SR T R B A
HECR 6.1 RAFEME—HPLC E T T RATAE IE B[R] pH 22 0P i IR /K 3 id 248 4 pH2.0~5.0 i,
PESRATE I 2 2% s P A IR 7K 20 TiE R BRI pH E R AN K, 24 pH6.70~8.18 B, P2 SR 1 I5 /K 43 Tic &
BRI EE WIS Ui FE B e A VE T, 2 R M BE TR R I, KA T I e 25 1 T, 2 SR A IRV 1 T R, K
PEREI . 5% @S I TR A e T e S AR e i BRI R 7K 43 B R 85, HPLC YR HEmf B &y, IR,

[ O R ST

KR PR FAMPOLE R WO IR WESEEG BRKBCR L

hE SRS R284.1 XERFRER: A
DOI: 10.19288/j.cnki.issn.1000-2723.2016.05.005

PIRAF (Mangiferin) MRS ZE  SEHIHE T, N
IRIK AT AREE T (50% L. M6 A 267~272°C (4
fiff) o HEVE L +43.3°(c=0.9, MEHE ), 32°( L) B T
S Ll K R T AR F s ARG Ol RV T
e, R RS e 4
AR C2 MR, RGL44 N 22C2B2D2 kAR
HFIHE 21,3,6,72 TRSEA B, AA7E T
BHEYI TR (Mangifera indica L) PSR SE i B Rz,
HERHEYFIEE (Anemarrhena asphodeloides Bge.)
PIARZE | b B3, S RERHMEY S T [Belamcanda
chinensis (L. )DC.H AL HEEAEY) o A i BAA Pl
1R RZAEIRAE P A BUR R E I TR R A
BRI RABAE D BB o S AR T e e 1
FHE X Al b 28 JR GV E T X0 IV R GERIVE T
PUAVE RS , o2 s R, 12 2 B B
(AR LY PR AR AE TP,

G W IR 7K 3 TE 22 B8ORS e i 80 25 W0 TE A
N I TR Y e /R RN LT S TN AW
G — A EEEAC S HAS 2

* BHETH:. aEEESHRALEITRITE(2012BC008 )

KiEEHEE: 2016-07-12

XEHFS: 1000-2723(2016)05-0018-07

pH {HA KRB S, 259 B 5 O g 7K 43 Bic
FB I 52 T A TE S T K L ARSE 259 B Wl S
ZARGE AP EE R [FB A 25 8 ) A A
SBBC T A o B AP T S B R A
TN A FEL A U 2 AU A3 BE VR 2 B33 pH
R RSO G v AR ST X SR AR HLA
PR, SR UV Hl pH-HPLC B9 5 B i %, OF
XTI 2 PR T R, SRR IE—HPLC 350
FE TP RAT AR IESF BE-AN[A] pH 28 M W 14 i 7K
G

EREFLHHEN

1 UE5RKH
IR (20000723 H B IH I 24 25 W i 5T B 42
fE) PSR XIS (98.4% 111607201503 5 [E £

EERIIY: HH(1986-), 55, sl A, B3 TARIW , 32 B 2571 A BT it 9% T4 - E-mail : dongzhixu668@163.com

18



555 )

HIAG 25 1 8 Ak i BRI i /K S TE 3R ) D T ko

i 24 b A ST ) L IESEEE (2 BT 2l 20010205
B AT i) HEE (S pr 4l 20100627 =B
Bk Tk I & DX 2450 A7 BRA 7)) B (A al
20091220 2 B i AR Tl I & DXl 2500 A BR 23
H] ) R S A (S B4l 20020815 il Sk T A A
gifb2z A R A\ ) 20K (G dral 20080716 il =k
kB A fb 2= i A BR 2 7)) (PE20 pH 1 (36 [E 4
FEE AT (UV=2450 555N C EETHCH AR S HEA
"), FEH Agilent 1200 12 RO AR B A (fL G
G1322A EAS ML .GI311A PUICEEEEZE (G1329A
H 3 LA (G1316A HEIRAH .G1315D 4 & 45
£ il %% \Chemstation ft.%% T./F ) Agilent ZORBAX
SB-C10 5pm 4.6x150mm {54}
2 KINFIE

SN E I 5 A S D B R Jir
BT AR PRI P A7 R o BRI HA | A SR 5%
PRI AR A s R B UL A -], DRI AT 7 i R
Bl 22 P R R AR SR G A B Y 8 A 1 R RN
SEAE TR Ay A1 A, 7E HADSE B pH 28 0
TR, A [T B AR T S AR ] i 5 5555 s YRR 1) W A
& A AR5 7 RVRE AU TR A R, B

A=A, +A,'

(T SEDTTS i A
§§AM»L,PKa=pHﬂgj;f{ (1)
5 A>Ay, pKa=pH+lg = )

A,

pH R SCHRAR €2 35 0 5 ki ) SRR A L
PR Bl A R 2 ] — (g AL v el (B AR BRI
Frfdt F R shAR S AN R pH (B2 Wi oA e . xRk
RIVATAH 3] — 25 1 B, JH PR WERE I 7 FERTTA] £, FEAR
PR B N T ) (B 0 (AR FR I « fH. SR)5
FH e ARG RE ) pH(pOH)EAE R, 8l v] 1551124 5t
(%) k—pH(pOH) <k o MR R A >4 i ER AR
RIPLG JER izt e n 89 5, REZ B 800 0 fr
XFI pH, i AT SR A2 B 1Y) 125 A o

ﬁﬁ@%*ﬁm%ﬁK:gL (3)
ST BB AR BR I T A
tr=to 1+k( ‘I// (4)

SPECRRCS R RPUEC AR

VR=VJ1+]K(32) (5)
T SR E AR

Tr=Ty(1+) (6)
k-pH XA k=a K, (7)

K. +Cy-

I 55— i RCWORE €535 V5 0 I K 73 T 2R B0
PR TE R M 5 2RO DU A AR ZE A,
HVR SRS R Y IR T i S 8, T LA
FHIE S B A AU A W A A AT AL ), SOAS 52 56
MR IE SRR — KR R o IR B KIR R E
Yre S JBUZ K e BC ) REFRCRS 25 /K
IIBERE(P) B2k

p=o (8)
.

Co MR P 25 W1 (U BZ 5 Cyy 7K AH P 259 14
VREE . S, AR ZKARFIAR A IR FRAH A% SrE 2y
oy FLR T Co= Cy yy— Cw, RIHAH 254 1)
e JSE S T A0 iR A R 25 1 R B 5 K AR R 259 14
W SEDN 72 5 I 22 (B

p=LonCy (9)
N

ARSI A (2) 1525 SR 1 IR K 53 i &
o,

MK AR B 25 M) BE Cy ST RUAR Bl P 5K
AT

Ay _ Cy
Ax 3 (10)
Ap Cg

3 XeEs
3.1 B Hom
3.1 RS potobE M= REF W pKa
3111 ZER A B

AR 0.1 mol/L MR S 4 A1 0.1% W
MR IR A BC 7 pH R 1.53.2.19.3.09.4.67.5.62
6.38.7.28.8.01.9.29 FZE vhik , FH & /K — G A i il
pH A 10.34 AYZE vhifk
3.1.1.2 SR Al A

FRECE AT 10mg HIH B9 T 100mL 25 18 i
HJE T BEEE S 10min I ARAR 5 o 25 LA 5
B 25mL ARG S 1~10, FHRSIRAS 23 A% 45 T
HIES L SmL BRI, 43 B AR 9 22 i
HEFE Smin R SR T ESR 1S EIAF pH
T AR AR
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3.1.1.3 Pl #1 7FF pH EERTABRORLE
3 BN TR PH OB 25 SR A MR Tem WOSCH - . MG
o, DIGREEY pH 28 e fiess 11, 76 190~400 i K3 M b 258nm 320nm
FEl N, 152 R pH (E AT SR WY 55 7 I 1.53 0.921 0.461
WO (B 1), 2 2.19 0.913 0.458
1.000 3 3.09 0911 0.456
4 4.67 0.905 0.452
0.z200 | 5 5.42 0.870 0.414
6 6.38 0.741 0.323
0.600 - 7 7.28 0.602 0.198
£ 8 8.01 0.504 0.159
LEe o0 9 9.29 0.414 0.132
10 10.34 0.490 0.163
%2 TR pKa HHNEER
ol T s o pKafi
258nm 320nm
B 1 EREEARE pH FILIMRBLE A 16 6.1 627
314 HiETE 5 5.42 6.38 6.20
R R T 1) 49 F RN B - 74 ) 8 A RO 6 6.38 6.64 6.52
TEAR (P BER pH (EH A E R T8 81 pKa 6.37+0.06
T 5 4 AR 2 AR BOAE | BT LA A S [ ) 2R 4 N —
WS ) o ML 1 HT HE R 1 R A S - 2 — pams e
B WG RE SRS A AR AR AR A BT A (2)3k . P kg
H pKa . H o™
3115 Hofiukb g = o foome
(1) W& 2 AT LLFE i pH A 1.53 Hil pH K 2.19 v o em
I AR A S MO R T A, LA A5 g
JER A/ 24 pH K 8.01~9.29 G LA, Frbh
T pH A 9.2 IR I%HR A7 T RIS A 9 Ay .
(2) 9 7 B0 435 SR A, T 7 U K il o
AT . BRI LUE H, 7E 258nm . 320nm K X oH
Ak WS B pH B BB AR Ak, T DA DL AN A=258mm o e
KomsE ik . o 1 G2 - )
FEBERE WAL, 43 B0 A DA LV A W e
SR 1. o
VB KM 258nm ,320nm Y W6 FE 42 (2) 2K el
JIST pKa i, 55 S0 2RI PH (R Wi A T Y
P KA pKa {H % — B, 122 5 '
iR ZEG M. "7 -
(3)FIH Origin75 1 Bl A5 B Rk 1 R 1 1) :
pKa fi, 1 2. I I
FIH Sigmoidal ZABRALRI A HHZk T HE YV =A+ B 2 Sigmoidal #IEEEHE A-pH B
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HIAE 2 S 1 8 Ak i ORI i 7K 53 TE 3R ) D T ko

(A=A )/ (1+exp((x—x0)/dx ) AT Bk T, Hod A
A ot BAEE AT T, 20 R TSR IO EL

BIAT3R HY 258nm A1 320nm B 1A

A =320nm I} ,pKa, =6.491 # % & B :R> =
0.99613; A=258nm I} pKa,=6.546 +H 5 £ 5L . R*>=
0.9901, it A3 pKa (B LA AT HE . BISRSF-I1A -
pKa=6.519

FLEH AR pKa (H 5 VEEIAF 1) pKa {EAH
ZEAK.
3.1.2  pH-7& 20k A &3 % 0 = R HF 1 pKa
3.1.2.1  {aiEsf

{035 ¥F : Agilent ZORBAX SB-C10 5um 4.6 x
150mm;; i3I AH : HEE—AN[A] pH A9 2% M (23
77) s K K 258nm ; I 2K < 1.0ml/min; #15 : 30°C;
{4 1% B} (8] : 20min.,
3.1.2.2 HEMALHEL

FRER W e Xt BE Y 25mg FH 809% P B35 i 17
25mL A 10min, S8 5 AVE R AT, SUFR
B Smg 2R H— 2 511 80% M BERS 5% A 50ml
A AR5 2mL S B MU DR WA IE Xt R it
W 2mL A 50mL 785 FH 809 HY B 25, il £
G AT PR W WEFE I o
3.1.2.3  RI[A] pH &R shAH i il

IR TTH28 b R pH B A 2.00~9.00, 11t
U B 22 WU 0. Tmol/L A TR & — B0 F1 0.1%
BRI A BC I, oo A — & 2 S AL ETE g+
5o S R 0] CSAR R B AR 0.01mol/L) , 88 J5
0.45pm JE BT U8 o SRS ECHI A pH A 2.44 3.21,
4.47.5.33.6.25 .6.70.7.25 .8.18 FIZZ il . FF—Fh 2%
VY pH (E R EE TSI, HEAf N +0.02pH
A
3.1.2.4 pH-HPLC M5 it 72

i O 0 €0 2R APk, 28 R e SR IR s
FRE Sl 3 AR (3 AR [R] pH ABLZZ il -
FBE(77:23)/E R it sh A 2 , RPAS 5 SR AT AR B8
BF TR ¢, FITPR W E F) O B3 B5F ] ROBEEF 1] ¢, (AnIA]
3), IR HE A (4) KRB F5 8 I+ «, BTS2 k—pH
P&, FA RS AL I Origin75 1R R BAEAE B ek
PR IRAT B AR R A5 R LR 3, KT 4,
3.1.2.5  SLRESRSEWRE AR

T Kl 4 J& R Origin75 1 B4R A4 AR i Sig—
moidal ZHEEIRISHL 51 k—pH K,

#x3 k-pHE
i pH {1 (min) to(min) K
1 2.44 12.903 1.643 6.853
2 3.21 12.478 1.645 6.585
3 4.47 9.044 1.472 5.144
4 5.33 8.489 1.476 4.750
5 6.25 5.596 1.484 2.771
6 6.70 3.966 1.486 1.669
7 7.25 2.547 1.482 0.721
8 8.18 1.396 1.466 —-0.048

1 DAD1 A, 5ig=250.4 Rei=360,100 (02DATAWGG-PKAZD110317000002.5)

B3 FREEEFTREH HPLC &itE
% 4 FA Origin75 {EBE &L E 1) Sigmoidal
IR A & TR
AR A1k LA i R?

Y=-1.14295+(698783+1.14295)/
(1+exp((x-6.1196)/1.03775)

[ ¥4 bak: bami_B
p— - Mode | Bol b ann
Equmlon:

¥ = AZ+ (A1-AZN 1 + Exp(foaiid 193
telghing:
¥ Woweghing

Sigmoidalfit ZH— 0.99125

CHY'DoF =010vss
R - 055125

+0.4zs
05Tz
+0253=
+02am.

Al SEETE3
Az -1.1 4255
0 S5.11155
dx 103 7S

-1 T T T T T T T T T T T T T 1
2 3 ‘ s & 7 ] 3
X pH

B4 £H—#Y Simgoidal HIEHERHU & k-pH

L5 DAL B RS Origin7s VR [ IFHT Y
Sigmoidal BRI A L RE , AR5 2
T REHAT R T, AR S pKao RN 5 i
Xo. Bl pKa,=6.120.

FESC UM SR 6 — T DA
MUEFIERE, e J5 H Origin75 1B B #4519 Sig—
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4530 %

moidal BRI A 1L FE , 15 H A 25 R AR —
3, HAHXE 2% R>0.99, I LIS 5 AR HER
3.1.3 ERIFAALSE R EB N
3.1.3.1  {aiE s

{63 #E : Agilent ZORBAX SB-C10 5pm 4.6 x
150mm;; i shAH : B BiE—0.29%H:P0,(30:70) ; K6 i 35
K :258nm; J 3 : 1.0ml/min; 53 : 30°C; (3% 0[] -
20min,
3.1.3.2  A[A] pH i i &

RIS P28 whiA T B pH A 2.00~9.00, 1
70 R A 22 IS U 0. 1mol/L B W IR A — 40 1 0.1%
BERRIR A TCH] . SRS FECHIAL pH hy 2.44 3.21.4.47
5.33.6.25.6.70.7.25 .8.18 [UZZ M . TF—FPZE nhiR
TR pH E R BE A , WA B 4 +0.02pH B .
3.1.3.3  HROFIZE M VS T R L = T ) o

W EL L T A A TR pHE A 28 W5 1E S By
1:1 1 EBIRS) (50mL) , 43 A 18 i AR 35 45 (25C)
TN 2401, P 20 U <1 2 B, Biefs L 2 R E
VR, N EE R ANIR] pH B 122 R
3.1.3.4 g 50T BRI A ] &

FRECEEIRAT 0.100g, HH BT 100mL 25 5
o JE B 2 5 A 10min 6 06 . 8
10mL IS 1~8, B /3 i Wi & h #%
B ImL B2, 2050 B AE S B A i A
] ) 2% M RE 7S Smin SR )5 € 45, 13 BN A pH AT
TAT U . RSB RRICES S X BE T 0.0101g FHHR
PSP T+ 100mL 75 5805 I FH HH st 25 Tl Bloont BROA .
3.1.3.5 ik
3.1.3.5.1  ARdERRZR AT

55 PRI IO IR TR 1.2.4.5.6 8L, TEA
AR T, 7 258nm P T I , ie SR AL, LA
P (g) AR AR TG RE(E A A AR, A T4R
(e mYSFEImY Sy

3.1.3.52 AHE K

FEH W E 0. 1mg/mL P25 X B S A, AT
HEFE 6 X, BEUCGHERE B SpL, AN E {45 2 FER
3.1.3.5.3  JR/KSMBC R B e

BURTE] pH A5 8 A0 5 S A SR
WAL, e s A ARA AR )RS5 45
AR B . R AR R B O A
W SmL BT HIEBDRAE b, FE53 0 I ABAN ]
pH BB 2 £ 22 i 1 At A9 1E S B2 4% SmlL, il
ARG g B EE(3721)C, YR $E 4h H EF
5, LA 4000r/min 535 B0 10min, BUF JZ/KAHTE R,
F0.450m TALUERT g, B Sl A SRR AR (0
MR TRE S T AN AW AW/ W DY -1 = R
TEAE pH HZE e . Fe A= (2) 1153k
WEHEK AR R 8L ARG IRIEEHE T log Polw 1Y
B, o — AR RS AR AR R pHAE, DA AR A log
Po/w MEUE . a5 AT LA 2R 1R
IKATRC R EE pH ARG FR . 4R ILER 4 181 5
3.1.3.5.4  HdEkbHi 54

(DA (ug) IBEAR AR, IOCEE(E A A4k
b, SEATEAE R4S U T R Y =87529X +42918r=
0.99958; Jit LAt RAF #EFE R 7E 010~0.80pg Z [H]ZR
PECR RAf.

(2K % B, 7155 RSD R 0.19%. X5 3%
WY, AR RS 25 B R R LA

(3)3% 5 A pH-Polw £

gER R 5 T LIE Y, 24 pH2.0~5.0 A, oA
T I BE—2% WA P A0 g 7K 4 Tid 22 50032 Vi T 1Y
pH fEEZMIA K . pH AR IR K B R EON
[ilo B pH (B K, TSR AF R ZK 20 B R BR8N
24 pH6.70 | 8.18 I, TR IAR/K 43 L R BOK IR
FEDSIN, B AP B o SR A IR A TR 1 22

®5 pH-Po/wH

ErRe pH Cy y (mg/ml) Cy (mg/ml) Cy (mg/ml) Pow lgPow
1 2.44 0.0845 0.0386 0.0459 1.1906 0.0758
2 3.21 0.0838 0.0354 0.0484 1.3668 0.1345
3 4.47 0.0840 0.0383 0.0457 1.1932 0.0767
4 5.33 0.0840 0.0426 0.0413 0.9694 -0.0140
5 6.25 0.0869 0.0547 0.0323 0.5905 -0.2291
6 6.70 0.0999 0.0685 0.0314 0.4584 -0.3386
7 7.25 0.0975 0.0857 0.0118 0.1377 -0.8611
8 8.18 0.0995 0.0989 0.0006 0.0061 -2.2536
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HIAG 25 4 8 Ak i ORI i 7K 43 E 3R ) D T ko

—— R 511

-25

lgPo/w
El5 pH-Pyy &

4 NGRS

(1) $AMrCEECRE L S pH-HPLC Il 121
T i SO R 30 36 W S e A
PERI AL, AT HPLC HAT #0504 Ja v A
P pH-HPLC 32 P BAT 84 A B, B A
e SUATINETNE 7V S ) R0 Kl L7/ itk
B RO o W TR R BRE R E AR AT
Ak, ARG AR . WIS 57743 5]
TS T PSR A B M 8 50, HPLC S vERA v,
PR, Jr TR, 3 B bt ERS . BT LAk pH-
HPLC 300 1 15 51 ) B i i 4

(2) I 5E H Y pKa {E 0 AL, SRAN SR CE
100 5 B 7% B pKa=6.50,, pH—HPLC 15 & 55 fift
HWE pKa=6.104.. P LB IIIEZE AR, #&
B B2 SR Y B A 80 pKa 7E 6.0~7.0 Z2JH], {H pH-
HPLC LB HMEL L @ ko, ke F HPLC 350
T V1) B A RO T B R RS

(3) Z5¥ AT B B A K P A v, LA
R ARG )2 . 1ESERE-K L R 4K
FH T 10000 245 4 1A PR LA Fi 8 0 S AR S
THERFNK B R R, 5R LV, pH AR
BEK B R BOARTR] ., 24 pH2.0~pH5.0 ], £ SR F 7
TE A BE—2 v v A RR 7K 23 e R B2 W Y pH
BN K o pH AN[RIPE AT 1 BE K 53T RECR ]
B pH {EXE K, P RFARK I R BUEARIE N
pH6.70 F| 8.18 I, TSR 1Y 7K 43 HL F: BOK MR i
U/ 0N U BH AR s SR B IR VA PR R S 22, Rk
B

(DR BERBUEH T RRE Y EIRIERM
Bt AEYIERE I BB SE PRSI 3 H
WL, FEIAR N R e R oA s 3 5 R K A
FBA N IR K AL R EL P AEATAR (logP<~
2) A G WA RE S B R AH S, P {E 3 5 (logP>

3), A W R A s e o AR ik D200 L 5 — A g
Rl Rk, E BRI 9 A Bk CV A . BFE R, 24
Wids B2 W) A Log P oy 2~3%,

SE Xk
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Study on Dissociation Constant and Qil /water Partition Coefficient of Mangiferin

DONG Zhixu, ZHANG Wei
(Drug Research Institute of Kunming Pharmaceutical Group Co., Ltd., Kunming 650100, China)

ABSTRACT: Objective To establish the method of measuring dissociation constants and oil —water partition coefficients of
mangiferin. Methods Comparing two measurements for dissociation constants of mangiferin, which are ultraviolet spectrophotometry
and pH - HPLC. Measuring oil-water partition coefficients of mangiferin between n-octanol and different pH buffer solution by HPLC
and shaking flask method. Results Studying on the HPLC and ultraviolet spectrophotometry method for the dissociation constants of
mangiferin. They got almost the same results which respectively are 6.5 and 6.1. Studying on the HPLC and shaking flask method for
measuring the oil-water partition coefficients of mangiferin. The oil-water partition coefficients of mangiferin were almost the same,
while the pH of buffer solution was between 2.0 to 5.0. But they should recede considerably, while the pH was between 6.70 to 8.18.
That means the lipid solubility of mangiferin increased and the water solubility of it decreased in acidic conditions. While that was
diametrically opposite in alkaline conditions. Conclusion The Methods, which were established for measuring dissociation constants
and oil-water partition coefficients of mangiferin, HPLC method were accurate, repeatable, convenient and rapid.

KEY WORDS: Mangiferin; dissociation constant; HPLC; UV spectrophotometry; oil/water partition coefficient
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Study on the Antalgic and Antirheumatoid Arthritis Effects of Compound Tongbi Capsule

WU Desong, ZHAO Daoqgiang, CHAI Xiuying, WEI Di, LI Jinyu, WAN Jinfu
(Yunnan Institute of Materia Medica / Yunnan Bai Yao Group Innovation and R&D Center / Yunnan Province Company Key
Laboratory for TCM and Ethnic Drug of New Drug Creation, Kunming 650111, China)

ABSTRACT: Objective To study the analgesic and anti—rheumatoid arthritis activities of compound Tongbi capsule (CTC )and
its mechanism of anti—inflammatory. Methods Analgesic effects of CTC were evaluated by models of pain caused by acetic acid and
hot plate. Models of auricle edema in mice, hind paw inflammation swelling, cotton pellet granuloma and Adjuvant Arthritis (AA)
models in rats were used to detect the anti-rheumatoid arthritis activities. Level of PGE, was determined by ELISA assay. Results The
CTC had significant analgesic effects on the models of pain caused by hot plate and acetic acid. The CTC had an obviously inhibitory
activity to hind paw inflammation swelling, granuloma hyperplasia and AA, but its activity on auricle edema wasn’t observed.
Furthermore, it could also decrease the content of PGE, in serum. Conclusion The compound Tongbi capsule had significant effects

on analgesic and rheumatoid arthritis, which may be related to the inhibition of PGE,.

KEY WORDS: compound Tonghi capsule; antalgic; rheumatoid arthritis; Prostaglandin E,(PGE,)
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