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Degradation kinetic behaviors of icariin under different conditions
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ABSTRACT . AIM To investigate the degradation kinetic behaviors of icariin under different conditions ( pH,
temperature , buffer). METHODS HPLC was adopted in the content determination of icariin, after which the
degradation kinetic parameters under different pH values (1.0, 3.0, 4.5, 6.0, 6.8, 8.0), temperatures (4, 25,
37, 60 C) and buffers (0.1, 0.3, 0.5 mol/L phosphates, citrates, acetates) were calculated. RESULTS

The degradation of icariin accorded with first-order kinetic equation, whose minimum degradation rate and strongest
stability were observable at the pH value of 6. 8. The degradation rate was elevated with the increase of temperature
and phosphate concentration, and reduced with the increase of acetate concentration, which demonstrated no obvi-
ous changes in different concentrations of citrate buffers. CONCLUSION The degradation of icariin has certain

relationships with pH, temperature and buffer.

KEY WORDS:: icariin; degradation kinetic behaviors; pH; temperature; buffer; HPLC

P A AT 2 TR TR 0
Gy, BATRRMEFCH | BRI 4
SR, EAFEAR I L L P 0
MR BT TR 00, 02 % B8 2 0
IR AT — AL L (I A Ko
WRREBEAR'® | BOfE— SRR 1 R T MG 3 251

KB, 2018-11-01

k.,

FURT, A7 O T8 3 2 11 o 1k A ik 2 114
AT, B W i B 1 2 1 B SO AR D
T A 8 B AN g pH RG22 B
ARSI PR T B A AE T AE AN A pH 2% o i P i AR
ENE, VIRAEATR pH, B | 22 b il b B R ff 3l

BEEWA. HE “HERHAIH" FHERLHHIHE (20172X09301004)

EEET: PRI (1995—), B, BitA, WFBEIRWNE IS, Tel: 15189807579, E-mail: 1205567483@ gq.com

«BEEE. T®M (1962—), B, 22, HHAS, WS RHA0I9T, Tel: 13357823738, E-mail: dxs0162@ sina.com
RIELL (1966—), J, #4Z, WA, WSS SHAERZ RAEF . E-mail: zhenghongwu66@ 126.com

1763



2019 4F 8 A
F41E £l

R %

Chinese Traditional Patent Medicine

August 2019
Vol. 41 No. 8

J1%47 R, VAR iz il gy i — 25 JF & N FH 42 4t
2%,
1

SPD20-A =80 W AH (B 3% (L& LC-20AT %
Ak % . UV-VIS Kzl % . Rheodyne 77251 T3
PR, LC Solution T AEuS, HAZHAH);
RPL-D2000 FEiRA (K% H & FI R AL 254 R
A]); PHS-3C B #E PH IF (IR B2 By
ARRAF) ; CPA225D TR [ FELZ R Rl
i (dbm0) AMRZAF]; Z2YC-200B fHEFEIR (L
MR RAER A PR ) 5 80-2 FABIES.LHL (7
) A4S i 3 A PR 2 7] ) 5 DF-101SA-H A& #i =X
fEIR NG S TS (R mt B R AR A A BR A
Al s B PEE VEAL (i L B AR A R
UNCIDI

FAET Ry (P aEdy TRARA
A, it JT171010, &4 >98% ); EFETTX
M (hES &SR E B, it 110737-
201516, SAHE 94.2% ), thiR (F§atfky it i
WA R AL, #ES 170320098H, &4 7 36% ~
38% ) ; AAMEN (VEBEAL T A R R, s
1112021) 5 /KA BERR S 8 (VU BE R4 B A
HRRA W, 5 171221); #R &AW (5
030210109) , —/KGHIEER (45 150505182K) |
— KA MR =8 (5 160306063U) . ik
(H#t5 171012355F) (1 Ak il e A PR 3 v
ToKk e (28 E R 2E R A RA R, S
20170301) ; HEE (4it5 21171001) . ZJE (5
011370501) A A i al (b 2 ] w4l i 7 A R
UNCIDIR
2 HiESER
2.1 EFEEHFLAETNE
2.1.1 @354 Hedera ODS-2 434 (250 mmx
4.6 mm, 5 pm); JBIMHINE-K (3.4:6.6); K
WP K 270 nm; EFF & 1.0 mL/min; AR
30 C; #FHEHL 20 plL,
2.1.2 EWCHE KSR FRBGE LT IR D20 mg
F/ANGERh, i I ESA RIS 5 A 100 mL 2,
HESEZA R 0.2 mg/mL, BEIASXTFRSA , K3 FR
WUE LA R 25 20 mg, W R N4 1 mL &
0. 4 mgiZ AT IR, BIAR A S T
2.1.3 ZMECHRFEE LM 2015 FpR (hEZY
$LY 7 s, R R B R I A 2.5, 5.0,
10.0, 20.0 mL, & F 50 mL &fid, FshHHm B
1764

IER, FEE), 1510, 20, 40, 80 pg/mL X} HE 5,
WL, K10 pe/mL WS BIRERE 2. 4 45, 543
2.5, 5 pg/mL, 0.45 um AHLRIESLIE, Boha
BLSRyem, 16 “2.1.17 TEGE &0 T 3EEE 20 pl
e, BRI EIET 3 I, LIRS IR A
AR AR (X)), WEE BN AR (V) BT EIH,
BN Y=51 919X+49 687 (r=0.999 8), 7F
2.5~80 pg/mL i Fl N OC R R AT,

2.1.4 BlEtFEsE Wsh, Al X
WRERVA, FE “2. 117 WGBS R #FFE 20 pL
MISE  FEICRC 419 400 L BEWG, R RR 1A% )5 N
AN TR R K B m0 g AN s FL e g, 7k 5 st
L 20 WL, 7E “2.1.17 T T gEkeml &
SERULIE 1, T, AR R AT,
WEARTEAE TR, BT

mAU
1504
1004
501
0.. ———— e — —
-50 t/min
0 1 2 3 4 5 6 7
A. BB
mAU
150
100 1
50 f ‘\
o~ N~ .
i NN MR R IR t/min
B. ik
mAU
1509 1
1004 \
\
0 = ——— — - ———— t/min
1 2 3 4 5 6 7
AU C. X
1507
100
50 1
— S
0 — — t/min
0 1 2 3 4 5 6 7
mAU D. AT
1007
757
501
E 1
25
% S N |
t/min
0 1 2 3 4 5 6 7
E. BlGH
L R
1. icariin

1 2FEF HPLC &iLE

Fig.1 HPLC chromatograms of icariin
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Fig.2 Retention rates of icariin
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Fig.3 Degradation curves for icariin under dif-

ferent pH values
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Tab. 1 Kinetic parameters for icariin under different
pH values

pH VLY K R?

1.0 InC=-0. 004 676:+3.641 0.004 676 0.981 4
3.0 InC=-0.001 531¢+3.639 0.001 531 0.917 6
4.5 InC=-0. 000 869:+3. 627 0. 000 869 0.867 9
6.0 InC=-0.001 021:+3.643 0.001 021 0.959 4
6.8 InC=-0.000 611t+3.646 0.000 611 0.961 9
8.0 InC=-0. 000 789:+3. 631 0. 000 789 0.937 3

2.3.2 REE BURFETTIE R, WERRIFERS
0, B 1 mL & 400 wg IZB IR, K
B mLE 10 mL =, 0.2 mol/L BEfREL 2%
MRER B Z B, W pH 6.8, HE, 1E 4,
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Fig. 4 Degradation curves for icariin under dif-

ferent temperatures
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Tab.2 Kinetic parameters for icariin under different tem-

peratures
i/ C BN K R’
4 InC=-0. 000 456:+3.622  0.000 456 0.956 2
25 InC=-0.000 687t+3.573  0.000 687 0.9329
37 InC=-0.001 471¢+3.584  0.000 869 0. 866 1
60 InC=-0. 006 687:+3.599  0.006 687 0.995 4

2.3.3 ZMR NEFRHUZEE RIS, R
fRIFE R BRI, I 1 mL % 400 wg LT
W, KR mL 2 10 mL 25, 0.1, 0.3,
0.5 mol/L R Eh | FriEmREh . BEMREh 2% MR E 45
ZZE, MpH N 6.8, ¥A, /A 6 mL PHMIE
o, BB, SR, BRI BT A BRI I 2O
WRHE, AR — 2 B 1) 5 28 2 281 10 F00 AR B X4
(InC) XTHFTE] (&) VR, FEREEG2 vl A i X0 Bz i)
KEZ: K, 58 0E 5~6, %3,

3.65 - 0.1 mol/LB§®

1,60 - 0.3 mol/LB§’E

o -+ 0.5 mol/LB§’R
O -+ 0.1 mol/LAT R
£3.55 -~ 0.3 mol/LFr iR
e 0.5 mol/LF B

3.50 & 0.1 mol/LES R

-4 0.3 mol/LES R

3.454 r r r . ¥ 0.5 mol/LEE R
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Fig. 5 Degradation curves for icariin in different buffers
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Fig. 6 Effects of different buffers on the degra-

dation rate of icariin
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Tab.3 Kinetic parameters for icariin in different buffers
Z2hil EIREYiE:: K R?

0.1 mol/L Bif2th  InC=-0.000 666:+3.558 0.000 666 0.902 3
0.3 mol/L B2tk InC=-0.000 970:+3. 584 0.000 970 0.966 4
0.5 mol/L #l&$k  InC=-0.001 333:+3.601 0.001 333 0.950 4
0. 1 mol/L #7#REE InC=-0.001 221:+3. 614 0.001 221 0.904 5
0.3 mol/L ¥/BEBREL InC=-0.001 180:+3.579 0.001 180 0.878 4
0.5 mol/L ¥/ REE InC=-0. 001 302:+3.583 0.001 302 0.887 5
0.1 mol/L BSf2EL  1nC=-0.001 190:+3. 600 0.001 190 0.910 4
0.3 mol/L BfZEh  InC=-0.000 885:+3.594 0.000 885 0.926 0
0.5 mol/L BEREE  InC=-0. 000 538:+3. 584 0.000 538 0.905 0
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