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Study on the transmission law of quantity value of Lobeliae
Chinensis Herba decoction pieces and standard decoction
based on HPLC fingerprint and content determination
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Abstract: To provide reference for the formulation of quality standards of Lobeliae Chinensis Herba formula granules and re-
lated preparations, the transmission law of quantity value of Lobeliae Chinensis Herba standard decoction was studied. Twenty-
one batches of Lobeliae Chinensis Herba decoction pieces were made into standard decoction. Paste yield and extracts were
measured. The fingerprints of Lobeliae Chinensis Herba decoction pieces and standard decoction were established. Through
similarity evaluation and chemometric analysis,the change rules of common peaks from decoction pieces to standard decoction
were studied. The contents of diosmin and linarin were measured and the transfer rates were calculated. The results showed
that paste yield of 21 batches of Lobeliae Chinensis Herba ranged from 29.91% to 47.94% and the extracts ranged from
22.19% -36.36% . Eleven identical common peaks were identified in the fingerprints of Lobeliae Chinensis Herba decoction
pieces and standard decoction,indicating that the common peaks can be transferred from the decoction pieces to the standard

decoction. The overall similarity of the fingerprint of the decoction pieces was relatively high,while the similarity of the stand-
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ard decoction varied greatly. Principal component analysis ( PCA) showed that 21 batches of decoction pieces and standard

decoction were classified into one group respectively. Five chromatographic peaks with significant changes in relative peak ar-

ea were found by orthogonal partial least squares discriminant analysis (OPLS-DA). The content range of diosmin in 21 bat-

ches of standard decoction was 0.15-0. 54 mg/g and the transfer rate range was 1.53% -4.99% . The content range of linarin

was 0.06-0. 15 mg/g and the transfer rate range was 4.27% -8.98% . This study can provide a certain reference for the for-

mulation of quality standards of Lobeliae Chinensis Herba formula granules and related preparations.

Key words: Lobeliae Chinensis Herba;decoction pieces ;standard decoction ; quantity value transfer
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Table 1 ~ Origin information of Lobeliae Chinensis Herba decoction pieces and standard decoction
Y s N E e 77 b
Decoction piece number Standard decoction number Origin
YP1 BT1 Wt X
YP2 BT2 LA X
YP3 BT3 WL B
YP4 BT4 BN I
YPS BTS BENE LI
YP6 BT6 SN 22T
YP7 BT7 SN AT
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%% 1 ( Continued Tab. 1)
WA s FRAE ) s
Decoction piece number Standard decoction number Origin
YP8 BTS ST
YP9 BT9 SR T
YP10 BT10 LA BT
YP11 BT11 LA E T
YPI12 BT12 LA T
YP13 BT13 Hra A BB RE T
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Fig. 1  Superimposed fingerprint of 21 batches of Lobeliae Chinensis Herba decoction pieces
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Fig. 2 Reference fingerprint of Lobeliae Chinensis Herba decoction pieces
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Fig. 3 Superimposed fingerprint of 21 batches of Lobeliae Chinensis Herba standard decoction
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Fig. 4 Reference fingerprint of Lobeliae Chinensis Herba standard decoction
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Fig. 5 Reference fingerprint of Lobeliae Chinensis Herba
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Fig. 6 Identification of common peaks in the fingerprint of Lobeliae Chinensis Herba standard decoction
TE ARB X IR, B B 8. L ARBRBTRT- A A BT IR 5 2 - M 31 5 10 3 L] W) 5 11 . 5246 . Note: A: Mixed reference

solution ; B ; Sample solution. 1 ; Luteolin-7-diglucosidic acid ;2 ; Clerodendrin ;10 ; Diosmin ;11 ; Linarin.

®2 HEBETESER

Table 2 Similarity calculation results

IE A2 AL niiR7Ei EnRe AR
Decoction piece number Similarity Standard decoction number Similarity

YPI1 0.952 BT1 0.890
YP2 0.960 BT2 0.908
YP3 0.946 BT3 0.867
YP4 0.973 BT4 0.916
YP5 0.973 BT5 0.921
YP6 0.972 BT6 0.924
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2:5% 2 ( Continued Tab. 2)

W g5 ARLEE brAEG R 9 > AR
Decoction piece number Similarity Standard decoction number Similarity

YP7 0.912 BT7 0.938
YP8 0.976 BT8 0.911
YP9 0.941 BT9 0.934
YP10 0.966 BT10 0.903
YPI1 0.962 BT11 0.912
YP12 0.971 BT12 0.928
YP13 0.937 BT13 0.840
YP14 0.974 BT14 0.923
YP15 0.933 BT15 0.859
YP16 0.957 BT16 0.900
YP17 0.963 BT17 0.850
YP18 0.967 BT18 0.875
YP19 0.963 BT19 0.943
YP20 0.932 BT20 0.924
YP21 0.944 BT21 0.927
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Fig. 7 PCA scores plot
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WEO > T > IS >4 > %1, KU EIR S IR
Xof U TT RS K R I 7 7 7510 R Xof i T AR b B A A
NEBE,
2.3 HERNE

WERUG T ET, B R =bRiEG T
ME /IR R x 100% , 8538 03 3, 21 it
FERRMEEZ R RV AE 29.91% ~47.94% | W F
FHMH R 40.93% bR 2= (SD) i 5.45% , &
RIEIY 70% ~ 130% 3 il M 28. 65% ~53.20%
WP B S 7E I +30% S5 BN, 25 4 (FE AR

3D R o
2.4 EUHHNE

WCE AR FE B BN, B2 2 g K 28R
S, BEIEHIE RS % A B2 100 mL, 3
[E] 24 81) 2020 4P 38 W] 2201 B 1 3= H A 00 2 v
TR (G R 5, 25 R L3 3, 21 HE bR
HFNE G EITE 22. 19% ~36.36% , ¥ H Y ¥ME
429.55% ,SD H 4.24% ¥{E ) 70% ~130% i [F
1 20.68% ~38.41% , 5 H YR Y 7E Y +30%
THEIN A5 B CBARER ) B RILE

R3 HEXRMRUMSENEER

Table 3  Determination results ofpaste yield and extract cotent

bRt g R Ry &
Standard decoction number Paste yield( % ) Extracts content( % )

BT1 45.95 28.36

BT2 45.80 30. 86

BT3 44.65 22.19

BT4 40.56 33.52

BT5 47.88 35.98

BT6 43.37 33.56

BT7 44.75 31.37

BT8 42.37 25.71

BT9 47.94 34.18

BT10 32.27 35.98

BT11 29.91 31.75
BT12 33.93 36.36

BT13 45.30 25.87

BT14 47.73 25.69

BT15 35.73 26.94

BT16 38.92 25.21

BT17 39.74 28.81

BT18 43.36 24.65

BT19 36.65 30.31

BT20 35.62 26.02

BT21 37.01 27.21

{8 Mean 40.93 29.55
SD 5.45 4.24

% ~
70;_1?33?%%0{ tlh:lozcean 28.65 ~53.20 20.68 ~38.41
HIfH =3 i SD 24.58 ~57.28 16.83 ~42.27

Mean + 3SD
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2.5 SENE
2.5.1 &Lt

3% Agilent ZORBAX SB C g (4. 6 mm x
250 mm,5 pm) s FSIAHN ZNE(A)-0. 1 mol/L B R
AW (B) s BREEVER (0 ~ 31 min, 15% —35%
A) TN 1.0 mL/min; 71 3EH 30 °C 5 &l Rz 4
340 nm; #FEEREH 10 pL,
2.5.2 SR SBIERGE &

K WK E M B E) WX R 2. 336 mg 52X
M 2,027 mg, & 25 mL ffi b, fin = 2 S AR
JEE ImL & H B RIBH 90. 917 wg ZE4ETH 79. 864 ug
FIRA I RSB LRI G 0.5 mL & 25
mL I, I R AR 1 mL F B w] A 1. 818
pg AL 1.597 pg HIR G, BI75
2.5.3 BHRSBIERGE &
2.5.3. 1 PR A v 0 A

WA AR (G 5 101) 29 0.2 g A BFRE , B
HIEHIER D R B A 1 L F AR 25 mL, FR5E &
B A LI (2% 250 W, %R 40 kHz) 45min, B
WA FERRE R, A R I AR A e 2k 1)
a1, B0 (523 4 000 r/min) S min 525 B B E I
W 10 mL # 25 mL &b, i EsE 25 R 20 B, $7
A, UERd ICELUE W, BAS .
2.5.3.2 P ARSI

I SRR S i, BFA , B2 0.5 g K5 %
FRAE , B EIEHE R T, K 2% A 70% H B 25 mL,
PR B, 7R AL 3 (1) 250 W, 45 %6 40 kHz)
30min, BUH B0, FEPRE S, H 70% FR Bk J2 93
Ry E R, PR, DR BT, B
2.5.4 FiEFBIE
2.5.4.1 FEERERE

KSR W PCR: 0 SRR E D R W, F 42,5, 17
TR (o3 S5 B A2 UERE 6 YR, T M PR R B RN 52 48
I T AL RSD {845 51K 0. 58% 1 0. 55% , ¥4 /N T
3.0% , F WK % B AT
2.5.4.2 EEMERK

B[R] — k2 it SRR A R (G5 - BT14) 36 i,
W, 250.5 ¢ WEERRE,FA76 Y, 7%72.5.3. 27 1
O AE WE 6 iy, #42. 5. 17 TR A
S0 % M B ) BH RN 52 A6 B9 B & 43 R 0. 207
mg/g F10.084 mg/g,RSD {HH 0.83% F10.99% ,
INT3.0% , KUZOTEEE R

2.5.4.3 ZfkEsg

Bt B8 ) B R 552 6 1 0 3 i )
B 1 mL S Hb B A 94. 323 pg BEAE T 48. 817 pg
FITR A X RE AR BRI . A 2% VR A% R S B
1.0mL, 4358 2 .5.10.25 .50 .100 mL i A, i
Mkl A 1mL & i B2 w) B 47. 162 .18, 865 .9. 432,
3.773.1. 886 0. 943 g, 5% 46 1 24. 408 9. 763 .
4.882.1.953.0.976 0. 488 g [ 4 %F 1R &4 07
T, 53 R 25 W TR AR TR 5 % TR B YR RN I, AR,
FRE2.5. 17 TR A5 A HOR HEFE 10pL, 10 5% 515
VETHIAR o AU TR AR R AR AR (V) X6 e ok 5 A A
AR (X)), 2 Bk IR 77 FE , i B ) B AR 2 42 [l )5
TIRER Y =21 468X +4 797.3 , ST Lt [l T
AR Y =22207X +2 443. 5, Ml L AR r KT
0.999 5, 4% 1543 78 B B X BE i 3 5 1 L
WA T R %o R IR B R O R R A
2.5.4.4  WERGEE L

A 2% FR B b B2 =) B GE R 9. 694 mg, 20 mL
s i = L AR A AR 1 mL 5 M B R B
471.613 g (1A% RS A 28 M QD 5 G 286 RIS A6 1 %
HE i 2. 478 mg, & 10 mL S, i = F 3 S R A
B 1 mL & SEAE T 244. 083 g X HE S At 45 WK
@, KR EL LA X A A I D2, 8 mL X} HE
iR W@2.2 mL, & 25 mL &P, I 70% H L]
AEE 1 mL 75 28 =B 52. 821 ug\%%ﬁ 21.479
g AR A X HE S AR B . B SRR 1 1 7] (
5BT14) & &, WH4H, 29 0. 25 o, KB PR E, & 9 1
25 mL &, AT 3 4L, AR 3 4y, SRAINEE [k
2,40 BRI i 5 S R B 1 B 2
WA 0.5:1.1:1 1. 5: 189 e gl o0 Sl i A L3R %ok Bt
A IEERE 0.5.1.0.1.5 mL, FJin 70% H e A E
ZIEE  He42.5.3. 27 TR J kil g A R W 9 1
FU2.5.17 BT 3% A5 A0 5 , 15 Hh B ] B 1 S
BIIFE 3 R 98. 57% (5é A6 T 1T X A [mlifi
% 96. 58% , RSD (B 400 1.22% F1 1. 46% , 1
INF3.0% , FRIZOTIEWER T R A S5 R L& 4,
2.5.4.5 RoEMIE

R % W O 1 E AR HEA R (G5 - BT14)
W, PR 2.5, 17 TR (g% 554 40 I AE 0.2 .4 .6,
8.12 124 h HEFEIE , 115 b B w] BN SEAE 1T 19 €5
PN 7 A RSD B 433114 0. 38% H10.27% , ¥/NF
3.0% , F B ML SRR e T R AT
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Table 4 Results of the sample recovery rate

A Fr FREEAE RSy A B I i W RSD
Index component No Sample Measured Added Known Recovery Avorage(% ) (%)
quantity(g)  quantity(mg) quantity(mg) quantity(mg) rate( % )
i B2 %] B Diosmin 1 0.250 4 0.0779 0.026 4 0.051 8 98.86 98.57 1.22
2 0.2510 0.077 7 0.026 4 0.052 0 97.35
3 0.2539 0.078 7 0.026 4 0.052 6 98.86
4 0.2522 0.104 3 0.052 8 0.052 2 98.67
5 0.254 6 0.104 7 0.052 8 0.0527 98.48
6 0.2552 0.104 3 0.052 8 0.052 8 97.54
7 0.254 1 0.1328 0.079 2 0.052 6 101.26
8 0.2559 0.1312 0.079 2 0.0530 98.74
9 0.254 3 0.129 7 0.079 2 0.052 6 97.35
AL Linarin 1 0.250 4 0.031 4 0.010 7 0.021 0 97.20 96.58 1.46
2 0.2510 0.031 4 0.0107 0.021 1 96.26
3 0.2539 0.031 8 0.010 7 0.021 3 98.13
4 0.2522 0.0420 0.0215 0.0212 96.74
5 0.254 6 0.0419 0.021 5 0.021 4 95.35
6 0.2552 0.042 0 0.0215 0.021 4 95.81
7 0.254 1 0.0532 0.0322 0.021 3 99.07
8 0.2559 0.052 5 0.032 2 0.021 5 96.27
9 0.254 3 0.051 8 0.0322 0.021 4 94.41

2.5.5 B g SR AR

SRA“2. 57 WUR 4 I J7 10 21 i 3
R FVRHE 37 77 3t B W) Y R 58 48 H B 7 2R AT
T, SRR R R B R R = ARt
Vit v A RO B R R EROR A RO R x
100% ,Z525R 03 5. S50 R, 21 P H
BRI & BRI TE 1.97 ~6.55 me/g, SEAEFH Y

FRYEFITE0.28 ~0.96 mg/g, 21 HE bR E
7R B R B A AR 0. 15 ~0.54 me/g, ¥1H
9 0.27 mg/g; 3 B B B Y5 RS GG HIAE 1.53% ~
4.99% YIEN 2. T7% ; 5L 1Y & L F £ 0. 06
~0. 15 mg/g, ¥ 0. 10 mg/g; T 7% i il 18
4.27% ~8.98% ,YJE N 6.66% |

RS HMEAPAMKEFHNSEMEBRUESER

Table 5 Determination results of contents and transfer rates of diosmin andlinarin

5 5] ] ST & Y
o Diosmin content( mg/g) HRR Linarin content(mg/g) e A
il P — Diosmin P T Linarin
No. 795 bRif 3t transfer A PRifk R \ransfer
Decoction Standard rate( % ) Decoction Standard rate( % )
pieces decoction ’ pieces decoction
1 2.64 0.17 2.96 0.35 0.07 8.84
2 3.56 0.15 2.00 0.43 0.07 7.10
3 3.05 0.23 3.32 0.35 0.06 7.60
4 2.64 0.20 3.04 0.49 0.09 7.28
5 2.26 0.19 4.04 0.50 0.09 8.54
6 2.76 0.18 2.83 0.67 0.14 8.98
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2:5% 5( Continued Tab. 5)

CEU T ey Sl At 1
e Diosmincontent( mg/g) R % Linarincontent( mg/g) R %
—— Diosmin — Linarin
No. ik H‘ PRiE A transfer ik H_ b transfer
De(.:()(:tlon Standérd rate (% ) De(.:octlon Standa‘lrd rate( % )
pieces decoction pieces decoction

7 4.30 0.24 2.49 0.96 0.14 6.38

8 3.85 0.23 2.43 0.77 0.15 8.03

9 4.69 0.21 2.14 0.388 0.10 5.15

10 5.96 0.54 2.85 0.72 0.12 5.31

11 6.52 0.51 2.28 0.80 0.12 4.27

12 6.25 0.49 2.61 0.78 0.12 4.99

13 2.06 0.22 4.99 0.49 0.09 8.44

14 3.12 0.22 3.50 0.57 0.09 7.77

15 1.97 0.21 4.00 0.28 0.06 8.32

16 4.61 0.24 2.01 0.84 0.11 5.33

17 3.48 0.24 2.82 0.53 0.09 6.62

18 4.01 0.24 2.73 0.63 0.09 6.52

19 5.99 0.30 1.72 0.93 0.12 4.38

20 6.55 0.30 1.53 0.81 0.12 4.97

21 5.88 0.30 1.84 0.86 0.12 5.03

SE-F4{E Mean 4.10 0.27 2.77 0.65 0.10 6.66

SD 1.55 0.11 0.85 0.21 0.03 1.57

B 70% ~130%
70% -130% of the mean - 0.19 ~0.35 1.94 ~3.60 - 0.07 ~0.13 4.66 ~8.66
A (~r
H9fH =3 fiF SD - -0.06 ~0.60 0.22 ~5.32 - 0.01 ~0.19 1.95 ~11.37
Mean + 3SD

3 g5

N FE AR FEIR R B T R v, K
Ui 4 BEN TR SCEIE I HE N MERE TR S RS R A
SEREFR CRG 25 IR R AE S g 1 R S
WK, B 58T WEE0. 1% BRI, ZIE-0. 1% Wi R
WA ZIE-0. Imol/L @R — S B W 3 P sl A
R, AP O NGO Tmol/L @ R — A B W
SR AR R 2, B0 T T8 S0 R e A I A
K, DL PR 80 R A 0 1 i 04 T R FR B R O 4
b, DS S A A A VA VR 48 12, P ST ) 4
YEITE T IR 24 R 57 2 R, BIRF A 2k, 2020
AP R 2 3 ) — B 2 i 3 T G I E A
bR, 2% (TP 2 M bR ifE) |\ Zeng 21 BFFT 4 IR,
FHENT A RAR A3 M B ] RN S AR G S R e Ik
NG A U 7 500 0 i (B AR 3B A 9, 7 b iR AF I
NS S0k e Sy e B W I QAN T2 i | AR I 2]
S, DL R R 3 O ORIERE S A, B A

¥
&

TAE N GABRARI N 0 3 377 H A7 4 i B 48 4, LA
TR AR R DTS B0 20 DAAR IV 70 B9 1R 6
RS I E SRR 21 i 1 AR e
WA IR ) B R W AN SEAEH A 5 B A A —
SE 22 5, VB RN W dse RAE R fe /MERY 1. 6
AT, MU R AN S A6 5 e R (B e/ IMEL Y
2 ~A Ao KR ZESERTRES 25 0E B L SRS ]
PN T 5 AR R A O

2020 AR [E 24 8 ) T S 25 R 0T R TR &
EIESRRR, HEZAL S YRR AR A
—RAEY S U S PR, Herh b B R B
A Y, BA ek OB E A, SOE AR
(OVER ™ SRR 5 M U ) W45 g AR 3 M AL, BLAE
T R SRR DN, 25 R RO R B D B
ST A & IE 85, BA — &ML Jm s
PR (HMEERE AT F A O, IR =] I A58
FEH MR BRI O e 2 R BN T 10% , BB



1876

KIRF=YIBE R 5T K

Vol. 35

FORE PRI A B, DA S0 3 25 LA W 1) L 491 ol
REM] A 1, B ) WY R ¢ AR (53 0 DA 2 R B4
WA, HAE P a0 B s TR 9 4 G R R
7 BB H AT SO SR DA B0 Al A ik
Z ELIS R 3 X IR XK VR B o) Y
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