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Study on quality standard of Andrographis paniculata standard decoction based
on UPLC characteristic chromatogram and quantitative analysis of multi-

components by single marker

MA Zhiling'?**, WANG Xiaoya’, DU Weibo?, ZHANG Zhigiang’, SHEN Jianmei®, LIU Yan*(1. Taiyuan Xiaodian District People’s
Hospital, Taiyuan 030032, China; 2. Beijing Kangrentang Pharmaceutical Co., Ltd, Beijing 101301, China; 3. Institute of Chinese
Materia Medica, China Academy of Chinese Medical Sciences, Beijing 100700, China)

[Abstract] Objective To establish quality evaluation method of Andrographis paniculata standard decoction by UPLC.
Methods 21 batches of Andrographis paniculata standard decoctions were prepared according to the standardization method of
TCM decoction pieces. The UPLC characteristic chromatograms analysis method was established. With andrographolide as a
reference, quantitative analysis of multi-components by single marker (QAMS) was established for new neoandrographolide, 14
deoxyandrographolide and dehydrated andrographolide. The results were compared with the external standard method (ESM) to
determine the accuracy of the method. Results ~Similarity Evaluation System for Chromatographic Fingerprint of TCM (2012
edition) was used to analyze and compare the characteristic chromatograms, and seven common peaks were determined and five
were identified including luteolin-7-O-B-D-glucuronide, andrographolide, neoandrographolide, 14-deoxyandrographolide and
dehydroandrographolide. The RSDs of content results of each component by QAMS and ESM were all within 3%. Conclusion The
determination method was reliable and accurate, which could be used to reflect the intrinsic quality of Andrographis paniculata
standard decoction comprehensively and provide the basis for the quality evaluation of Andrographis paniculata formula granules
and other preparations.

[Key words] Andrographis paniculata; standard decoction; UPLC; QAMS; characteristic chromatogram; quality standard
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Waters ACQUITY UPLC® H-Class #A 5 50 AH
3542 . PDA Detector %M iill #% . Empower 3 {1
Tk TAR G GRAF IR A PR R ) s MELO4E HL K
L Y2002 HLFROF (M 4RE 4 - FE R £ ); BSA124S
HL - KF- . BT25S HL 1R [ 282 R AU
(b)) A BRA T 1; KQ-500DB #8745 I T e gs (R 1
i A BR A ]

1.2 K25 BaXA]

20X B 2G AT (L5 121082-201706) | 0
YE S (L5 110797-201609, 460 B 99.6%) . it 7k
20 2 N R (L5 . 110854-201710, 25 99.4%) .
A R B R -7-O-B-D- % W W 2 17 % BEL s (it 5
111968-201602, 41 98% ) ¥4 F v [ £ 5 24 S K
FE W 5% B 5 A 2F O 3 N R (k5 - RFS-C049118
08030, 215 98%) . 14-F A 5 L IE N R (L5 RFS-
Q09401906015 4l & 97.7%) W [ AL #S Fii 55 L A= 4
BHEA R L 21 b 250 i db 5t 4 24
A BRA F ik, 2ot st R s 20 A FRA W) o
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P EilR=2 P e Ejim=2 g
S1 190610-537000-01 IR AR X BT EMIX S12 190906-524300-12 JARATTRIR A
S2 190610-530400-02 JTRRHES AR X R T TR B S13 190906-537100-13 JTPRHES AR X S TR R X
S3 190610-537 600-03 TP AR X BT S14 190906-537 100-14 TP AR X R T X
S4 190906-530300-04 IV AR X T T S15 190906-524300-15 IARABRIIT R
S5 190906-530300-05 TV AR X T T S16 190906-537100-16 TP AR X St T R X
S6 190906-530300-06 TV A TG X T TR B S17 190906-524300-18 JARB T IRIR A
S7 190906-530300-07 TTVEHE AR X R T A S18 190125-537000-19 JUPEH A IR X AT M X
S8 190906-530300-08 FIPEHE AR X R T A S19 190 125-476 000-21 AR T T
S9 190906-524300-09 IARBBITTRRE S20 190 125-537000-22 TP A IR X AT
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S11 190906-524300-11 T ARE T RE R
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Wi R (B), A6 2 Bk A (0 ~ 2 min, 10%A; 2 ~ 5 min,
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W B BUK R HL K -7-0-B-D-F ZMEREFR 11 . %
O 35 PN TR 0T TRt 32 o, RS B, 0 FR I D R
1 ml & KRR K -7-0-B-D-H FFHEE R T 50 pg. oF
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ACHS R 2 P R AT

(2) FE M

BUERS (D1)6 £y, #“2.2.37 30 F J7 kil 45 it
TR S TR TR A2, 485 SRt 7R 5 R IE W f R X6 14 7
i [8] RSD 7E 0.0% ~ 0.4% 3 Bl P, AH Xt g i B 7
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B3 ZOEMEATEHEIERIA
1 ARBREEE-7-0-B-D- MR MIEER 15 2-3. RNV 4. 0N 5.8 3 O EE P E; 6. 14-F40 500 7. UK 200 g

F2 21 HEROEREAT S REIERESER

G AIRUE G AARUE G AIRUE
Dl 1.000 D8 0.950 D15 0.989
D2 0.937 D9 0.995 D16 0.935
D3 0.970 D10 0.988 D17 0.902
D4 0.987 D11 0.935 D18 0.994
D5 0.964 D12 0.976 D19 0.939
D6 0.989 D13 0.989 D20 0.970
D7 0.939 D14 0.988 D21 0.938

®3 FULEDM-IRA-ERTIRIESHENESR

2 AHALEE
2kt 0.998
R X R 0.998

BRI 7% IR 0.912

B AR 1 ml 5 0 3ENER 0.1 mg, B O
TR 0.1 mg., 14-E5 5 0ENAE 0.04 mg, Pk %
LMEMTER 0.06 mg AOTRE X IR A, BIFS.

DRI e S

(DE&MEXRFRFEEE

BUZEOENER L BT 2RO NER . 14- 58 500
SE N IR KCZE U3 PN T X B il ol o, KRR, N
FH BT LR 1 ml & 2503 R 1.036 mg, #7280
FENMR 0.4610 mg, 14-K5A 25 0E NN 0.1750 mg.
WK 2 O BE IR 0.3114 mg X IR SRS A, 1
SRR 15 53 RS 25 W B 1% IR R 1 ml,
BT 2.5, 10, 20 ml ZEaECIR, DN EE R 2R, 7
1, MRRAE MR 2 ~ 5 BT IR A TR . RS 2 L
AR 1~ 5 PUSEIER 2 W, A S ROR AR £
TEASOMIAE o AETRT R AR, X BE Sk B R AR,
TS NI, SRAS M J7 R, 280038 N TR Y [R1
J7 & h Y=7816583.384 1.X+66347.2209, 1=0.999 8,
2 1 5 A 0.05180 ~ 1.036 mg/ml; T 28 0 3
fig /%) 0] 5 5 #2 S Y=7007 653.8124X+21988.6319,

232
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0 2 4 6 8
& 4

1=0.9999, £ 13 Ky 0.023 00 ~ 0.4610 mg/ml; 14-
FRSELIENERREIE TR ¥=9980196.791 4X+
2394.2039, r=0.9999, £ 4 & [l & 0.008700 ~
0.1750 mg/ml; JBi7K 2.0 35 N g A9 [BLE 5 F2 R Y=
12848993.271 8X+9738.1400, =0.9999, £k 4: 7z [l
4 0.01560 ~ 0.3114 mg/ml.

(2N B

K % W 2.3.17 TR A X IR U R,
“22.17 IR (A A S 6 UK, SO TE TR
B IENER . 14- L5 ZE0FENER . WK 2808
N R I TR Y RSD (B YR 0.1%, R 2 B
R4t

(3) HE M

B Al — Btk i, $ 2.2.37 00 F 7 3 A7 il &
6 MR AW (D), $i “2.2.1" T F (633 S A,
WRE, ZE0 NG BT R DI NER | 14- 5858 0
PR . 7K 2800 3 P R T 35 7 5 19 RSD (E. 43501 R
0.3%. 0.3%. 0.4%. 0.4%, A J7 i F 50k 5 2

(4)FeE i

B[] — R S (D), 4351 F 0, 2., 4. 6,
8. 16, 24 h R E , 10K 25 D FE N TR L B 28O
VTR . 14-25 50500 2 PN TR FI I 7K 200 322 PN TR U T
FL AR RSD (E53 3128 0.5%. 0.9%. 0.4%.
0.5%, FHI UL SR TE 24 h INFRUEPE R AT

(5) IR NSRS

B E s A (D)9 4, B 0.10 g,
KB, 7 B4 & A 'Y 50%. 100%. 150% Jii
A B, FE 4 2.3.37 IR 5 vk A A T
9y, #2317 T T A3k SR AR I 2, TH5 Il

10
18] ( #/min )

FILE M-I -FRAE AT RS A B 3T e E

1. REERER-7-0-B-D-H A MEREIR AT ; 2-3. RAGE; 4. 250 NE; 5. BT eE DIENEE; 6. 14- KA OIENEE; 7. WK 20 E N e

12 14 16 18 20

R PRS0 ENTR . BraE OENTR . 14-55K
T 40 3 PR R R 7K 250 3 PN T 7349 [ SR 43 31 A
102.8%. 97.4%. 97.5%. 98.3%, RSD {H 73 % A
1.2%. 0.9%. 1.7%. 1.3%, £5& J7 1224 53k iR
233 MXIRCIE T F BYHE R i PP % 5%

(D FIXIIEH T F AT HE

43 A 3 W B TRl A A0 B S A TR R 5 WK
WA, LLZE O3 N TR A N, 3 A XA I -
B, TR OENER . 14-2 58 50 N R
JI 7K 5 00 S P TR 5 5500 3 PN T 2 i) A9 4 X A 1 TR
+, HIME 4390 1.22., 0.86, 0.67(F% 4),

F4 ENREETFUELER

HERER FHTSE L I Fl4- 55050 DR G FIBLK 5 i/

(V) ZEDIENTE ZELFEN R RO N g
1 1.135 0.826 0.637
2 1.123 0.810 0.626
5 1.125 0.800 0.618
10 1.122 0.822 0.634
20 1.116 0.782 0.608
A 1.12 0.81 0.62
RSD(%) 0.61 2.16 1.93
(2) e M5

F 2.2 17 A ST “2.3.27 01 FIRA X
WS W AT I, 0 )25 AN Rtk L AU L TR
VR B R TR X 280 S N TR L 14-25 5500 FE N
Fits . 7K 28 0o N R ARG TE R T3, 4550
N, MSIRY) R OSBRSS [R] A T A
T, SR FHAS ) R i e | AN [ o P i 2%
PR, 45 B3 (4 F X 456 1E 57 () RSD {H AR A% T
3.0%, VLI T A €8 1 o A vk A R PR A B 22
R, AR 5~ 8,
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®5 TRIERITHEINRIEREFHIFM
HIR(TC) B OENTE 14- K8 F0ENER DR DENER

33 1222 0.871 0.666
35 1.222 0.865 0.666
37 1.220 0.869 0.665

A 1.22 0.87 0.67

RSD(%) 0.09 0.35 0.09

%6 TEWARATE SRR IE B FHIF
W (ml/min) B9 O RENEE 14-22405 0 REN TG K 503 I g

0.38 1.206 0.856 0.662

0.40 1.222 0.865 0.666

0.42 1.205 0.854 0.660
M 1.21 0.86 0.66
RSD(%) 0.79 0.68 0.46

®7 TRIGEHETEXRER TR
OIEAERS W OIENER 14-2805F OHEEANR K SO A R

BEH Shield 1.213 0.868 0.666

BEH Cy; 1.222 0.865 0.666

CORTECS T3 1.213 0.868 0.661
SER8ME 1.22 0.87 0.66
RSD(%) 0.43 0.20 0.43

R 8 NEERE X AR IE R FRIFZMN
BRI (%) BT 0N 14- 28500 N JBUK 502 N i

0.05 1.218 0.868 0.665
0.10 1.222 0.865 0.666
0.15 1.219 0.871 0.658

FHIE 1.22 0.87 0.66

RSD(%) 0.17 0.35 0.66

234 FEESEIE
B 21 HEZF O IERRUEA N, ¥ “2.3.37 T F Jrik

il £ B A T, 45 2,317 TR (a1 A% {4 kR
FE 43 SR — I 20k R AMRR v TR 2RO N
T o B2 U DI TR L 14-25 4809800 Y PN TR A /K 25
D EENER S B, RSD HHEI/NTF 3%, 458 L% 9,
Ui B — i Z2 979k AT T 28 O3 HE 7 71 1 22 1%
Sy IEERTE
3 e

R 25 U0 S 45T Ml p™= Xl 2 7= X B o | 1 M
KGR PR R M N S 2 0 T R 3R, TP L T
TRAFPIA P BN 072 XA T 21 LIRS
PR R AR, DRSO A RE i BUARS A5F- 5 T 8 D
AR BLR, PR AR = AT St KT ZELEN
25 HIFRAL, 24 SO Sy Lt B35 3, A7
aof PRSP TR IS B0 2 U 3 2 A AN R B 1Y)
S AAEDL, KB h S e, HUOR RN Rt
G FER R AR N LA 2 1) 1

I A A 0 T 4 X e R 3 Y R A 3
A VA TR A T TR, B 2R O E TR L BT RO TE
VTR . 14-25 50500035 PN TR RN I 7K 2800 35 PN TR 1Y) B
KISz K SAI7E 205 ~ 252 nm JEFEN, 55 % 18N
il £ B A3 4 REAT BRI, Wl /D e e, 2 7
J7 VX T AN TR A 00 245 A 3 FH P, A 4468 211 nm
YE R R 1, PR AT Bl S F 5, Alik
FIRFAE 3 K 10 AR 75 K

AMFGE R H UPLC &7 T 280 bR 7 1)

®9 FLERESTISENELSR

e DN & it (mg/g)

e

14-ZAFDENT S (mg/g)  BUKZEOENEE S & (mg/g)

W Mm SLEn

Alt(mgle) g WILIT RSD(%)  AMEHE —WIZIE RSD(%)  AMEE  —WIZIE RSD(%)
S1  190610-537000-01 29.00 11.98 12.49 2.95 4.54 4.72 2.75 6.89 6.98 0.92
S2  190610-530400-02 14.51 7.04 7.33 2.85 2.59 2.68 2.42 3.90 3.95 0.90
S3 190610-537600-03 26.06 16.13 16.82 2.96 5.71 5.93 2.67 8.19 8.29 0.86
S4  190906-530300-04 15.96 3.62 3.77 2.87 2.13 2.21 2.61 6.00 6.08 0.94
S5 190906-530300-05 17.19 11.50 11.99 2.95 4.56 4.73 2.59 9.85 9.98 0.93
S6  190906-530300-06 18.27 4.23 4.41 2.95 2.57 2.67 2.70 6.08 6.16 0.92
S7  190906-530300-07 16.62 13.41 13.97 2.89 5.15 5.34 2.56 11.53 11.67 0.85
S8  190906-530300-08 17.51 13.69 14.27 2.93 4.93 5.11 2.54 11.83 11.98 0.89
S9  190906-524300-09 20.24 4.78 4.99 3.04 2.86 2.96 2.43 5.19 5.25 0.81
S10 190906-524300-10 11.48 17.02 17.74 2.93 6.97 7.23 2.59 7.72 7.82 0.91
S11 190906-524300-11 17.70 14.29 14.90 2.96 5.83 6.05 2.62 9.86 9.98 0.86
S12 190906-524300-12 13.87 13.04 13.60 2.97 4.93 5.12 2.67 14.72 1491 0.91
S13 190906-537100-13 9.70 7.86 8.19 291 291 3.02 2.62 6.26 6.34 0.90
S14 190906-537100-14 18.42 8.97 9.35 2.93 3.90 4.05 2.67 8.63 8.74 0.90
S15 190906-524300-15 17.43 7.96 8.30 2.96 3.85 4.00 2.70 6.38 6.46 0.88
S16 190906-537100-16 16.88 14.41 15.02 2.93 5.79 6.01 2.64 10.48 10.62 0.94
S17 190906-524300-18 12.41 8.79 9.16 2.92 3.64 3.78 2.67 5.40 5.47 0.91
S18 190125-537000-19 34.92 9.49 9.90 2.99 4.98 5.17 2.65 6.82 6.90 0.82
S19 190125-476000-21 12.71 6.94 7.23 2.89 1.96 2.03 248 2.49 2.52 0.85
S20 190125-537000-22 34.75 8.91 9.29 2.95 6.70 6.95 2.59 8.66 8.77 0.89
S21 190125-530400-24 12.92 7.92 8.25 2.89 2.36 245 2.65 3.34 3.38 0.84
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