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 E A AIRHMNTNREELT EAFTNE FERETAR AR TR KL FEREE KER KA F TR R
AT w ik, Fik R A GRRMEEE, €154 A Diamonsil Cs, FFN AR A F BE- THE-0.1% /R BE 82 5k (B 2R B ) , iR ik A
1.0 mL/min, #0 5% K 4 254 nm( L KA N85 S+ L RKENE KF X . FEARET L RETM KRELZWEL.KH®H) 270 nmGEAT
BR),AERA 25 C,LAHFZAHI0 L, R ERFAB FERFTAB AR TR. FERETF RETR . KEF KT FFHR . KE
By 4] HE A B 25T B 450 4 0.121~3.63 pug(7=0.999 9) .0.122~3.66 pug(r=0.999 9) .0.219~6.57 ug(r=0.999 9) .0.016 4~
0.492 pg(r=0.999 7) .0.017 3~0.519 pug(+=0.999 9) ,0.015 3~0.459 pg(r=0.999 9) .0.007 2~0.216 pg(r=0.999 9) .0.016 2~
0.486 ug(r=0.999 9) ; & F R4 4 0.41.0.26.,0.35,0.13,0.17.,0.14.,0.15.0.13 ng, % F& 53] 4 0.12.,0.08,0.11 ,0.04,0.05.,0.04,
0.05.0.04 ng; ¥ % JE A2R M F H K509 RSD<2.0% ; AnAf w5 451 4 98.05% ~102.46 % (RSD=1.75% ,n=6) .98.55% ~
102.89% (RSD=1.91% ,n=6) ,98.53% ~102.34% (RSD=1.66% ,n=6) . 101.71% ~103.41% (RSD=0.57% ,n=6) . 101.04% ~
103.01% (RSD=0.69% ,n=6) ,101.63% ~102.75% (RSD=0.39% ,n=6) .96.94% ~101.11% (RSD=1.61% ,n=6) ,98.06% ~
99.10% (RSD=0.40% ,n=6) . %3 %7 EEH A2, 7T A T ok bl 2P 8 A o4& 49 7 Bl €
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Simultaneous Determination of 8 Components in Liuwei Nengxiao Pills by HPLC
KANG Hui', LIU Yarong®(1.Dept. of Pharmacy, Qinghai Provincial People’s Hospital, Xining*810008; China;
2.Qinghai Institute for Drug Control, Xining 810016, China)

ABSTRACT OBIJECTIVE: To establish the method for simultaneous determination of ‘alantolactone’, isoalantolactone, gallic ac-
id, emodin, aloe-emodine, rhein, physcion and chrysophanol in Liuwei" nengxiao pills. METHODS: HPLC method was adopted.
The determination was performed on Diamonsil Cis with mobile phase’consisted of methanol-acetonitrile-0.1% glacial acetic acid
(gradient elution) at the flow rate of 1.0 mL/min. The detéCtion=wavelengths were set at 254 nm (alantolactone, isoalantolactone,
emodin, aloe-emodine, rhein, physcion afid ¢hrysophanol), 270 nm (gallic acid). The column temperature was 25 °C, and sample
size was 10 pL. RESULTS: The linear ranges of alantolactone, isoalantolactone, gallic acid, emodin, aloe-emodine, rhein, phy-
scion, chrysosphanol, wete 0.121-3.63 g (=0.999 9),0.122-3.66 pg(r=0.999 9),0.219-6.57 pug(+=0.999 9), 0.016 4-0.492 pg
(r=0.999 7)., 0.017 3-0.519 ug(r=0.999 9),0.015 3-0.459 ug(+=0.999 9),0.007 2-0.216 ug(=0.999 9),0.016 2-0.486 (r=
0.999,9) \The \limits of quantification were 0.41, 0.26, 0.35, 0.13, 0.17, 0.14, 0.15, 0.13 ng; limits of detection were 0.12,
0.08, 0.11, 0.04, 0.05, 0.04, 0.05, 0.04 ng. RSDs of precision, stability and reproducibility tests were all lower than 2.0%. The
recoveries were 98.05%-102.46% (RSD=1.75% ,n=6),98.55%-102.89% (RSD=1.91% ,n=6),98.53%-102.34% (RSD=1.66 % ,
n=6),101.71%-103.41% (RSD=0.57% ,n=6) , 101.04%-103.01% (RSD=0.69% ,n=6) , 101.63%-102.75% (RSD=0.39% ,n=
6),96.94%-101.11% (RSD=1.61% ,n=6) , 98.06% -99.10% (RSD=0.40% ,n=6). CONCLUSIONS: The method is accurate,
simple and suitable for simultaneous determination of 8 components in Liuwei nengxiao pills.

KEYWORDS Liuwei nengxiao pill; Alantolactone; Isoalantolactone; Gallic acid; Emodin; Aloe-emodine; Rhein; Physcion;
Chrysophanol; HPLC; Content
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€2695 7 HPLC Y., £ 4% 2998 TS — M 45 B4 5146
W& VYT | H sh it AR RS L Empower T AE vl (3£
Waters 23 ] ) 3 XS105DU B+ 5 4322 —H, T4 B R (B
- Mettler-Toledo 2> 7] ) ; CPA225D #I 7 4y 22 —HL F 43 #r
FF- (7[5 Sartorius 23 7] ) ; B2500S-MT 7 3 75 I 1 vk 2%
(VA RE {5 75 W VAT PR F]) s Milli-QAdvantage A10
AR 4l KA (3 [ Millipore 22 7] )

1.2 Z@m5ik#

ANURAEW AL BB R 20 A RAH L S
20140401 ,20140702 20150106 , $ik& : 0.3 g/AL ; PG R 2=
2R 25 A BR A W L 450 20141211,20150306, HLAS -
0.6 g/3L) ; T AT R XS B 5 (4145 : 110760-200507) 5+
AR R B (HE S 110761-200203) £ TR %)
B 5L (352 110831-201204) | K #5 2 %F BR 4 (AL 5.
110756-200110) | % 25 K # 2 X B & (4t 5 .
110795-9803 ) \ K HFR XS B b (HL5-: 110757-200206) K
25 F T BE S (165 110758-201013) A HE iy of BE
(52 110796-201017 % ) 30 [ [l £ 5 24 S 4 5
FEBE, BEE A >98% 5 FH I | N (i 4l , H Al 1y
R e, K A oK
2 HiEE&%R
2.1 fiEEH

4,33 #1: . Diamonsil Cis(250 mm> 4.6 mm, 5um) ; i
SR B (A) -2 (B)-0.1% vKBS TR W (C) , 6 BE vk
J (e A D25 1) 5 33+ 1.0 mL/min 5 K 254
nm(EARFHNER 5 EARENE RKHER TERHER K
BR KRB EHEE KB 270 nm (KR TR ) ; bR -
25 °C; #FFERE: 10 pL,

x1 BHEXRBRER

Tab 1 Gradient elution process

fif ], min A% B,% C,%
0~30 40-15 0—60 6025
30~40 1595 6085 25-10
60~80 5-10 060 9530

2.2 BRHFIE

2.2.1 IRAEXISER WERENE. FLAEN
fig TR KEE STEREE RKER KERT
Pk | AR %o L A5 32 o, R R, I R R R 1 mL
S IR 0.231.0.256.1.190,0.173.0.153.0.164 .
0.162.0.072 mg [1Y 5L.— X BRI 28 T o I G 23 I B
BRI AW S 1 mL, B TR — 10 mL i,
i E AR, BR AT, AR 1 mL 4 B B R
0.023 1,0.025 6, 0.119 0, 0.017 3, 0.015 3, 0.016 4,
0.016 2 ,0.007 2 mg (KR A% BE SV

2.2.2 MHKA W BORES R (3 40 B ) 29 0.5 g,
FEBFRE , BT 100 mLHETEIHH RS %5 i A EE 50 mL,
FRoE i, BB (38, 110 W, 4% . 42 kHz, T [a] ) Zb 3t
30 min, iR F I, FROCOPRE B, i H b A2 ek 2K 1) Jo
L HES] L, 200.45 pm GUFLUEREE LT , IS8, BIAS .
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2.2.3  BAMEXTREVSWL ke S & T2 ALy He il
il 5 BRI AC T ] T KR B BHPERE i, PR “2.2.27 T
T £ X RE A TR
2.3 R&iEAMRE

K 2,27 T TRAS X IR SR A A S v v
BF A Xt BE V0 4% 10w, 322,17 300 F (833 45 14 kA )
FE ORI 1 B LRI iR s AR,
AT Y RBIR B I 73 B, 4 B B > 1.5, SR B >
4000, ZEHFI, FHA R X T T4
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AGRA NI (254 nm) s BARA XS B (270 nm) 3 CAHRE (254 nm) 5
D044 (270 nm) ; E-FAPEXS IR (254 nm) ; F.BAE I8 (270 nm) 5 1.4
ARENEE: 2.5 LB 3R TR 4. K 548 K= 6.
REEHR ;7R R 8 KA

A.mixed control (254 nm) ; B.mixed control (270 nm) ; C.test sample
(254 nm) ; D.test sample (270 nm) ; E.negative control (254 nm) ; F.
negative control (270 nm) ; 1.alantolactone; 2.isoalantolactone; 3. gallic

acid; 4. emodin; 5.aloe-emodine; 6.rhein; 7. physcion ;8.chrysophanol
Bl SaikEEEE
Fig1 HPLC chromatograms
24 HHXRER

A L IRC“2.2.17 T TR A % BR S 1.5..10, 15,

20,2530 puL, #4217 IR GG SRR E , 10 SR04 1H]
o DU o3 A i R A A (x, pg) B TRTRR ()
YPARFRIFATENERNA , B R SRR LR 2.

25 TEEMR(LOQ) SR (LOD)%%

BR“2.2.17 I TR G50 REL A VA RIS o, A3 LU AR RS, 4%
“2.17 IR TS A SRR E 6 U, IC SR TR . 2
fEMELE R 10 10,75 LOQ; 2{FMe Lt 3: 18,753 LOD,
RS,
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F2 HAPAFREXMERE

Tab 2 Regression equations and linear ranges

TRl O]y r KIGR, pg
TARB A y=352x 109199 x 10* 09999 0.121~3.63
SRR y=148% 10 +5.92x 10° 0.9999 0.122~3.66
REFR y=185% 105—748x 10’ 0.9999 0219~6.57
N ¥ y=345%10%=5.10% 10° 09997 00164~0492
FiEKEZ y=465x 105326 10° 09999 0.0173~0519
KR y=4.05x 105—7.10x 10’ 09999 0.0153~0459
KHE y=347x109—2.94x 103 09999 0.0072~0216
Kl y=520% 105946 x 10° 09999 0.016 2~0.486

%3 LOQ5LODNELR (ng)
Tab 3 Determination results of LOQ and LOD(ng)

TR L0Q LOD
TARB A 041 0.2
FEARNE 026 0.08
ERTH 035 0.11
K% 013 0.04
EN E 0.17 005
KR 0.14 0.04
KEETR 0.15 0.05
Kl 013 0.04

2.6 RBEEILRK

Be2.2.17 0 N RA X B A0S 5, 1217 T T
TEAAAEUEREI A , e SRR . 258, 2 ARENER 5
ARFENE IREFIR KER SRR KER R
2 E | R I 04 TR AR RSD 43 51 0.87% L 1.12% |
0.96% .0.97% .1.27% .1.33% .1.82% .1.64% (n=6) , 5%
IR 2 B R AT
2.7 FRAEMXLE

B2.2.27 3R A S 3 (JiE45- : 20140401) 38
ST IR R 0.2.4.6.8.10.12.24 h 452,17 55
T EGEAFERENE SR IE A . 5, EARF NS
SEARFENE KEFIR KRR TS RER KRR,
K w2 k| O B I 0 1A ALY RSD 430l o 1.22%
1.29% . 1.711% . 1.47% .1.62% .1.55% .1.39% .1.66%
(n=28), F W ia i 7% M 7E = I 0 24 h P SEAR
2.8 EEMHLE

T ] — AR Sk oK (3165 20140401) 25 0.5 g, K5 %
FRAE , #2.2.27 B0 5 P41l 4 6 O Al R, P
“217T TR AR E 1] S TR AR IR A
o R, EARFNE T EAFTNE B TR K
R OERER CKERR KRR R E
P43 59k 1.02.,1.11.,4.76 .0.33.,0.34.,0.65,0.15.,0.52
mg/g, RSD 43 5l J 1.27% . 1.36% . 1.51% . 1.44% .
1.72% .1.98% .1.02% .0.96% (n=6) , XA T EHL
PER T
2.9 IR IR

IURE i (165 - 20140401) & &, 3L 6 13, 20 50 & F
100 mL I H, 250 — 7 o S (A 10 i 20 %o B,

EZED; 2017 45 28 5 24 1

“2.2.27 TR Jy i i A A VA T, TR 2.1 T A
SRAFIEREIN RE | 10 SR s T RS [l %, 45 R L
%40
Fz4 MEERRKRIXELER(n=06)
Tab 4 Results of recovery tests(n==6)
AN EESI(H Euﬁ’:ﬁ AR, Wi, WEEEN FEMER RD,
g H,mg mg mg % e, % %
TARBAE 02506 02550 02310 04835 9892 99.60 175
02518 02562 02310 04844 9879
02489 02533 02310 04805 9837
024995 02539 02310 04872 10100
02521 0255 02310 04932 10246
02507 02551 02310 04816 9805
SEABNE 02506 02770 02560 05404 10289 100.42 191
02518 02783 02560 05306 9855
02489 02751 02560 05277 9867
024995 02758 02560 05373 10215
02521 02787 02560 05379 10125
02507 02771 02560 05305 9898
WEF# 02506 11020 11900 23077 10132 10024 166
02518 L1073 L1900 2352 10234
02489 10945 11900 23021 10148
02495 10972 11900 22769 99.13
02521 11086 11900 22811 9853
02507 L1024 11900 22763 9865
KiiE 02506 00825 00820 01659 10171 0272 057
02518 00829 00820 01673 10293
02489 00819 00820 01664  103.05
02495 00821 0080 01662 10256
02521 00830 0080 01672 10268
02507 00825 00820 01673 10341
[N T 02506 00851 00865 01734 10208 0179 069
02518 00855 00865 01729 10104
02489 00845 00865 01736 10301
02495 00847 00865 01728 10185
02521 00856 00865 01734 10150
02507 00851 00865 01727 10127
KHM 02506 01623 01530 03184 10203 10206 039
02518 01631 01530 03187 10170
02489 01612 01530 03174 10209
024995 01616 01530 03179 10216
02521 01633 01530 03188 10163
02507 01624 01530 03196 10275
yNiE ik 02506 00371 00360 00720 9694 917 16l
02518 00373 00360 00730  99.17
02489 00368 00360 00731 10083
024995 00369 00360 00722 9806
02521 00373 00360 00729 9889
02507 00371 00360 00735  10L11
KHH 02506 01294 03240 04505 9910 %850 040
02518 01300 03240 04481 9817
02489 01285 03240 04479 9858
02495 01288 03240 04465 9806
02521 01302 03240 04502 9877
02507 01295 03240 04481 9833

210 HmEENELER

B HERE S AR 4508 B, $292.2.27 T Jy gl g it
TRV, P 2.7 U S A PR UEREINNE |, T SR U IfT
BOFHERE G & 45 L3R 5.
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*5 HREENELERE(n=3,mg/g)
Tab 5 Results of contents determination of samples
(n=3,mg/g)

Fi tAE BRSO OBR ORE FER RE KR XK
#5 MR EAER O fR X AR B H@ B
20140401 L2 L 4% 03 06 033 082 0I5
0140702 LI 13 43 09 03 0% 042 0L
050006 137150 564 049 075 04 066 0M
I
I

20141211 1.16 37 512 045 0.73 041 0.58 0.22
20150306 1.01 08 415 0.29 0.51 027 043 0.12
3 itig

3.1 RENERIERE

ARG G 5T =01 % BER A R . 2 I5-0.2 % T
RV T E-0.1 % DK FR VA VRUFN 215 -0.1 % VKT TRV
S5 AR S A TE RGN AR B 25 A4 T R4 T B0 A 1 €2
T B IE O, 25 TG R KA B 0 o B AR s e R
- 20 -0.1 % DK B Vs T — AF A sh A 2 Ge e SCHb ip
TR REVERR P N HEA TR, i o B AT, DR
PR T s AR A AR IR (1 e 2 s A
3.2 KIS

AR R G L A I 25 7E 190~400 nm i1 K3
Rl A X 2.2, 17 300 A B — 5o B I8 VR A T T
A, AR T A, EARF N R L AREN
fig KEER EREER KB KRk KM 7
254 nm K ANA f R, BB TR TE 270 nm K Ab
A e R, BRI I 3 3 A a6 114 000 5 13 K A 254 nm T
270 nm,
3.3 REGAFIFNRENG XAIERE

ARG 0 25T AN [ (14 4 B0 79 (50 % FF SR T
75 % FH BT R 95 % CBEVE RO S R 3R B
2 GE A A0 B 20,30, 40 min, [A]37 30 min ¥4 4 h 542
W) . 45, F R RS 403 30 min A3 IR, Bk
fAT B, DR e T AR PRI R AR By A A

25 PR A Ty PR ER (SRR, AT PSRBT L
8 A 43 14 [ s 2
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