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Simultaneous determination of four diterpene lactones
in Lianzhi Xiaoyan capsules by QAMS "
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Abstract Objective: To set up a multi-components by single maker ( QAMS) method for determination of four
diterpene lactones in Lianzhi Xiaoyan capsules. Methods: Shimadzu Shim-pack C,4 column(250 mm x4. 6 mm,5
pwm ) was adopted with 35 °C. Acetonitrile-0. 1% phosphoric acid aqueous solution as the mobile phase in gradient
mode was used at flow rate of 1.0 mL + min~'. The detection wavelength was set at 203 nm. Andrographolide was
used as reference to calculate the relative correction factors of the other three components. Results; The linear rela-
tionships of four components were good (r=0.999 9) within their ranges, and their average recoveries were
100. 0% —102.8% with RSDs 1. 1% -2.2%. The results obtained by QAMS were close to those obtained by ex-
ternal standard method. Conclusion; This rapid, precise and reproducible method can be used for the quality con-
trol of Lianzhi Xiaoyan capsules.

Key words: Lianzhi Xiaoyan capsules; andrographolide ; diterpene lactone; correction factor; QAMS; internal
standard method
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Fig.1  HPLC chromatograms of reference substances (A),

sample(B) , negative sample(C)
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Tab. 1Results of linear relationship of 4 components

%

( component )

Sty 1

(linear equation)

(linear range)/(mg + mL™")

250 3% N g ( andrographolide ) Y=1.153 x10’X -10 017. 6 1.000 0 0.009 35 ~0.149 6
40 3% N G ( neo-andrographolide ) Y=1.014 x107X - 16 591. 1 0.999 9 0.008 04 ~0. 128 6
14-2 58550 3 A S ( 14-deoxy-andrographolide ) Y=1.420 x 107X +1 127.7 1.000 0 0.00 84 ~0. 134 4
37K 2E 00 3% PN TS ( dehydroandrographolide ) Y=1.816 x 107X +56 198. 1 0.999 9 0.009 57 ~0.153 1
R2 EZHRRET AR ELERELER(n=T)
Tab.2 The recovery results of 4 components in Lianzhi Xiaoyan capsules
Jron FEahE i JAE K3 e SER IR RSD/
(component) (sample content )/ (added)/ (measured )/ (recovery)/ (average recovery)/ .
mg mg mg % %
ZF03E N (andrographolide ) 1.144 8 1.2415 2.360 0 97.88 100.0 1.4
1.196 4 1.2415 2.440 0 100. 17
1.201 2 1.2415 2.4550 100. 99
1.268 4 1.2415 2.500 0 99.20
1.186 8 1.2415 2.4450 101. 35
1.2252 1.2415 2.4550 99. 06
1.254 0 1.2415 2.5100 101. 17
2D EETEE (neo-andrographolide ) 1.038 9 1.078 0 2.1450 100. 75 101.8 1.3
1.106 7 1.078 0 2.2150 102. 81
L1111 1.078 0 2.2250 103.33
1.1455 1.078 0 2.2450 101. 9
1.097 8 1.078 0 2.1800 100.39
1.1333 1.078 0 2.2150 100. 34
1.160 0 1.078 0 2.270 0 102.97
14- 5825 03% MG (14-deoxy-andrographolide ) 0.944 5 0.987 0 1.9750 104. 41 101. 6 2.2
0.987 0 0.987 0 1.990 0 101. 62
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45 2(Tab. 2 continued )

FEbh i

TR

G35 mlhes S EAR

Sy RSD/
(component) (sample content )/ (added)/ (measured )/ (recovery)/ (average recovery)/ .
mg mg mg % %
0.9910 0.987 0 1.9850 100. 71
1.0217 0.987 0 2.0300 102. 16
0.979 1 0.987 0 1.940 0 97.36
1.010 8 0.987 0 2.0250 102.76
1.034 6 0.987 0 20450 102.37
Bk 25003 NS ( dehydroandrographolide ) 2.690 3 2.576 5 5.3450 103. 04 102.8 1.1
2.8115 2.576 5 5.465 0 102.99
2.8228 2.576 5 5.4950 103.71
2.9102 2.576 5 5.580 0 103. 62
2.789 0 2.576 5 5.4350 102.70
2.8792 2.576 5 5.470 0 100. 56
2.946 9 2.576 5 5.5950 102.78

2.4 FEAHEIER it

BRI 2. 1 17 TR 5 AN 2500 R A i e
R IE S (BN R BESEAT B ) 7 762 27 T 3
SAFFHERE 10 WL, W52, LLZEO T A G 0 2 18, 3

®3 MR ERFHELE(n=10)

Tab. 3 Calculation results of relative correction factor

A 3 o il N R L AR A IE R 1 f, A
f=f/ fo=(A/ €/ (A C)  Horfr ACH RN o)
W T AR, C D I B W E L A, 2 BRI T B, €
SR SE  H R 3

FEXIEIE R 7 ( LAZE O TE NG 2 H]) (relative correction factor, andrographolide as reference )

it

o) WL 4 SR BUKSEL AP
(neo-andrographolide ) (14-deoxy-andrographolide ) ( dehydro-andrographolide )
STD-1 1. 128 0. 804 0. 629
STD-2 1. 136 0. 808 0. 627
STD-3 1.134 0.802 0. 622
STD4 1. 134 0. 803 0. 624
STD-5 1.135 0.799 0. 628
S (average) 1.13 0.80 0.63
RSD/ % 0.3 0.5 0.5

2.5 T HITEFESE

2.5.1 A3k 2. 1L 1V IR S K R AR
R AW (RS BE AT 2 43) , 122, 27 I3 2%
AR 3ERE 10 LLL,?)UUE,%%IJ%%? Phenomenex Luna
C s (2) %4 . Kromasil 100-5 Cq 6,3 4% . Shimadzu
Shim-pack C,q &4, CAPCELL PAK C 8,15 43 %
FAXS R IE R F- 2 (L3R 4) , 45 2R R AN [m] i it
S 22 /N (RSD <3% )

2.5.2 @A B2 1L UV IR S AMREE RS
TR CRENVR R AT 2 ) AR 72. 27 3 2%

PF R HERE 10 WL, €, 735075 58 2 5E4E 1260 Infinity
PR ABOAR CTE AS TR 2695 1Ry AR X 5
s K2025 75 A5O3 SO ARG A% 1E R 1 1 3
Wi (€ 5 ), 45 2R W 75 AN T3] ol AR A 45 4 2R 22 S /N
(RSD <3% ),

2.5.3  KPRSAER B2 LTINS
ZIXE AR (BB AT P ) e EiR g 5
PFRRERE 10 WL, JUE , S0 5 54 HER 35 55 40 CLRAK
I K 203 nm 5 205 nm XFAHXSHE IE BT 5400 ,
SRR 6, nl WX TCH M (RSD <3% ) .
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T4 FESBMEEAEN YA
Tab.4 Effects of different columns

AXF R TE R T (VAR O N N3 IR) (relative correction factor , andrographolide as reference )

Tk

(‘column)

B LI IR

( neo-andrographolide )

14- L5050 0 N G
(14-deoxy-andrographolide )

JBE 7K 20 2 P i
( dehydro-andrographolide )

Phenomenex Luna C4(2) 1. 062 0.752 0.59%

Kromasil 100-5 Cq 1.078 0.774 0. 602

Shimadzu Shim-pack Cq 1. 096 0. 780 0.611

CAPCELL PAK C g 1.116 0.795 0.617

-4 (average) 1.09 0.78 0.61

RSD/ % 2.2 2.4 1.7
RS FRBMEEGTH

Tab.5 Effects of different instruments

XL I ( AR OENES 2 I8) (relative correction factor, andrographolide as reference)

D&

(instrument )

B IEN R

( neo-andrographolide )

14-L 5 50N B
(14-deoxy-andrographolide )

JBE 7K 2702 PR T
( dehydro-andrographolide )

IS 1260 Infinity 1.133 0. 803 0. 626

KRR 2695 1. 096 0. 780 0.611

TE2S K2025 1. 139 0. 804 0.618

-4 (average) 1. 12 0. 80 0. 62

RSD/% 2.1 1.8 1.3
Fz6 REEMEK ARG TR

Tab. 6 Effects of different detection wavelengths and column temperatures

AR IE A (LASE O ENBE 2 )

st LRl (velative correction factor, andrographolide as reference)
( column ( detection
temperature) /C wavelength) /nm B O E N R 14- 25628 03 A i JR K 20 3 R R
( neo-andrographolide) (14-deoxy-andrographolide)  ( dehydro-andrographolide )
35 201 1.124 0.784 0. 606
203 1.133 0. 803 0. 626
205 1. 089 0. 784 0.613
40 201 1.138 0.790 0.615
203 1. 104 0.778 0.611
205 1. 065 0.763 0. 601
-4 (average ) 1. 11 0.78 0.61
RSD/% 2.6 1.7 1.4

2.6 {ailiEE(

21 1 ST 5 A 2R 9100 B 7 TR 10
WLCREANREETAT 2 03) 76 L3R G 4 PF T SEREN
S, L0t I 2 IR0, % 25 3L 3 R Y
T TRt €5 AR X 05 B ) IR
7) 45 TR (B B ) (R 22 B/ (RSD < 19 )
SR FEAFL O B 6 456 A 2 3

2.7 FEREENE

Ol 56 B 1Y 10 41E 3 2 R B R A 1%
“2. 127 IR Oy ik AR A A, AR b A 2
PER SRS, 400k MR s — T 20 5
ity OB 20 N AT 4 B N RS R (LR 8)
SERL IR 2 by s I 5 6 2R 22 AR /N (AR X F- 2
22 RAD <3% ) ,,
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Tab.7 Results of relative retention time of various components
AARTAIE A (LASE O ENBE 2 1)
e ik (relative retention time, andrographolide as reference)
(instrument) (column) LT VIR 14- S L ek 5 P

( neo-andrographolide )

(14-deoxy-andrographolide ) ( dehydro-andrographolide )

Agilent 1260 Infinity Phenomenex Luna Cg(2) 1.264

Kromasil 100-5 Cyg 1.275

Shimadzu Shim-pack C,q 1.270
Waters €2695 Phenomenex Luna C4(2) 1. 260
Kromasil 100-5 Cg 1.269
Shimadzu Shim-pack C,q 1.247
144 (average ) 1.27
RSD/ % 0.5

1.396 1.419
1.408 1.432
1.402 1.423
1.392 1.414
1.403 1.427
1. 390 1.413
1.40 1.42
0.5 0.6

=8

ELHIIREF AR>S FAELER (mg/ 42,0 =2)

Tab. 8 Determination results of 4 components in Lianzhi Xiaoyan capsules( mg per capsule)

e B0 R 14- LA 500 R WK 2 3 N TR

(batch F LN ( neo-andrographolide ) ( 14-deoxy-andrographolide) ( dehydro-andrographolide)
( andrographolide )

No.) ESM QAMS  RAD/% ESM QAMS  RAD/% ESM QAMS  RAD/%
T20002 5.6 5.4 5.4 0 4.7 4.6 1.1 13.5 13.0 1.9
T20003 6.0 5.5 5.5 0 5.0 4.8 2.0 13.9 13.4 1.8
T20004 5.7 5.4 5.3 0.9 4.7 4.6 1.1 13.9 13.3 2.2
T10002 18.7 4.3 4.3 0 5.8 5.7 0.9 5.9 5.7 1.7
T10003 18.3 4.3 4.2 1.2 5.2 5.0 2.0 5.7 5.4 2.7
220401 7.9 5.6 5.5 0.9 4.3 4.2 1.2 11.7 1.1 2.6
210101 8.4 9.0 8.9 0.6 5.2 5.0 2.0 19.2 18.5 1.9
210401 6.8 6.8 6.7 0.7 4.8 4.6 2.1 13.1 12.6 1.9
210302 3.4 6.8 6.6 L5 5.1 5.0 1.0 17.8 17.0 2.3
210403 3.9 7.3 7.2 0.7 5.6 5.4 1.8 18.8 18.0 2.2

3 i TENEIL, 45 R R ] 60% £ A5 $2 B 30 min

3.1 KRR SR

WFFE I R PR T DAD A 45 36 it dh 7 -5
it B g P RCFE 190 ~ 400 nm 5 FEl HEAT 4 I 414,
KB4 A HARISME 203 nm 402 5 B R W iU
PRI, R AG T 2 1< D 203 nm o [] A A8 L R i 1,
F T 205 0. 1% WK L5 0. 1% Wik
IR LIS KA R R TR S 2R 5, 45 2R Wi
BEVEIEI >R T 6 5 0. 1% Wi FR /K 7 WA D it 30
G LTS, & i N R (5 I 5 0 B
JEF AT o
3.2 PRSI e T ik

AR SLH LA bl Y R AR BUSCR B AR, L
BT LM SN R B IBGA , A i ik A
FEOE DL S GRS 15,30 45 .60 min fY 55

B 5 I TR, BRI AR e A
3.3 FXMRIER TR E

AEXIAR 1E R - 1T R 2 PRI AR L S 80
TR 7] 2 B R WA 7 g R AR ) 452 (K] 25 A4 38 Wi T
P25, HAS (o k08 (1 AH X8 B Bsf e ] e A — 3,
P LR A AR Mr . R, ARSI L5
WITiE A2 BBy , 57 Hp 2R e ) A0 I 2 vk 4
ARG TR BRI E AESR T R A I S
AEDRIAS 1 PR g 5 e PR IR AT Y, 27 B 48
TANFEES BIPK  aiE HRER R, SRR
RSD Y5J/NTF 3% , Fe 200 78 19 45 i PN 1 AH X A% 1
PR 15 v [ 2 8 ) 2020 i — 358+ 200" 2581
B R L AR A TE R T (R S
2= RAD <2% ) .
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