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Abstract : This study amis to establish the quality standard of fresh Leonurus japonicus Houtt. formula granules based on the
standard decoction. Twenty batches of fresh L. japonicus medicinal materials were collected, according to the management
standard for traditional chinese medicine decocting room in medical institutions and the technical requirements for quality
control and standard formulation of traditional Chinese medicine formula granules,the decoction slices were processed , decoc-
ted, concentrated and freeze-dried to prepare L. japonicus standard decoction,the paste rate,the content of leonurine hydro-
chloride and stachydrine hydrochloride of 20 batches of L. japonicus standard decoction were determined, and the chromato-
gram which could characteriz the main chemical components was constructed to characterize fresh L. japonicus. At the same
time ,based on the the consistency with the paste rate, content of indicator components, and chromatogram with the standard
decoction of fresh L. japonicus ,three batches of fresh L. japonicus formula granules were produced in scale to verify the ration-
ality of the formulated quality standards for fresh L. japonicus formula granules. The results showed that the extract rate of 20

batches of fresh L. japonicus standard decoction ranged from 4.43% to 8. 02% ,the contents of leonurine hydrochloride and

ek H 1 :2024-03-19 1% H11.2024-08-21
FEETH AR A o R B9 JF & T S S0 00 % RO 45 (KFKT02-007 ) 52023 4F B R4 IR 25 )/ h B 25 RE I B (B & € 300
(20233006 ) ; [E 5 145 &6 2022 4F 7l 47 AR FLAh A R 557 5 350 H -+ 24 4=l 4% 7 i 4 R IR 457 £ (2022-230-221)
# W {HE/E#H E-mail ; jishusundm@ 163. com



1762 KIRF=YIBE R 5T K

Vol. 36

stachydrine hydrochloride were 2.11-9.05 mg/g,16. 86-82.59 mg/g,respectively the range of dry extract was 5.0% -8.5% ,
and the contents of leonurine hydrochloride and stachydrine hydrochloride were 1.0-5.3 mg/g,9.0-60.0 mg/g. And on the

characteristic chromatogram 8 characteristic peaks were calibrated ,respectively the information of formula granule pattern was con-

sistent with standard decoction. So the quality standard of fresh L. japonicus formula granules based on standard decoction is reason-

able and feasible ,which can provide reference for the formulation of national standard of fresh L. japonicus formula granules.

Key words: fresh Leonurus japonicus ;standard decoction ;formula granules ;paste rate ; content ; characteristic chromatogram
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Table 1  Sample information
%= g SRMSC A ] P P SRS i)
No. Place of origin Harvest time No. Place of origin Harvest time
Sl TR A4 B D T L 2021.04. 10 S11 LA B T B L 2021.05.18
S2 T 3L G T A L £ 2021.04.10 S12 T R 4 £ B T X 2021.05.18
S3 T A B T T L L 2021.04.10 S13 T 44 1 B T T X 2021.05.18
s4 LI LT TR B 2021.05.17 S14 T R AR B R TR L B 2021.05.18
S5 A 48 T T G T A L L 2021.05.18 S15 IWARA IG5 2021.05.25
6 TR 3L 5 T A LB 2021.05.18 S16 INARAIEITTT SR H 2021.05.25
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2:5% 1( Continued Tab. 1)
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Fig. 1  Pictures of 20 batches of fresh L. japonicus decoction slices
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Table 2  Paste rate of 20 batches of fresh

L. japonicus standard decoction

w5 s T s
No. Paste rate( % ) No. Paste rate( % )
BT1 7.31 BT11 4.47
BT2 7.28 BT12 5.27
BT3 8.02 BT13 5.80
BT4 5.69 BT14 5.74
BT5 5.12 BT15 4.48
BT6 5.44 BT16 5.45
BT7 5.05 BT17 6.46
BT8 4.51 BT18 4.79
BT9 4.43 BT19 5.38
BT10 4.54 BT20 5.40

R3 3MEATMHER

Table 3 The paste rate of three batches of formula granules

i i
No. Paste rate( % )
KL18 5.17
KL19 5.12
KL20 5.26
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Fig. 2 Chromatograms of leonurine hydrochloride control solution( A) and sample solution(B) of fresh L. japonicus
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Fig. 3 Chromatograms of stachydrine hydrochloride control solution ( A) and the sample solution (B) of fresh L. japonicus
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Table 4  Content data of 20 batches of decoction slices,standard decoction and content converted by 10% amount of formula granules

R iR FriEiz s vh i A a e
. Content in decoction slices(mg/g) Content in standard decoction (mg/g) Converted content( mg/g)
No. Fh R 4 1 R ERBROK TR ThIR A B AR FhRRK A5 ER PR 4 1 FRWK A
Leonurine Stachydrine Leonurine Stachydrine Leonurine Stachydrine
hydrochloride hydrochloride hydrochloride hydrochloride hydrochloridea hydrochloride
BT1 0.36 6.36 3.85 82.59 2.82 60.37
BT2 0.44 6.36 4.41 77.66 3.21 56.54
BT3 0.43 5.78 3.96 66.31 3.17 53.18
BT4 0.42 2.76 4.93 44.33 2.81 25.24
BT5 0.34 1.58 5.46 30.71 2.79 15.71
BT6 0.50 4.12 6.95 51.74 3.78 28.14
BT7 0.38 1.30 5.51 20.35 2.78 10.28
BT8 0.24 2.00 3.58 35.10 1.61 15.84
BT9 0.45 2.06 7.32 39.49 3.24 17.49
BT10 0.31 1.71 3.83 35.96 1.74 16.31
BT11 0.17 1.03 2.11 21.22 0.94 9.48
BT12 0.20 0.95 2.69 16.86 1.41 8.88
BT13 0.28 1.37 3.84 22.84 2.23 13.26
BT14 0.39 1.82 4.80 27.95 2.75 16.04
BT15 0.53 2.11 6.88 39.81 3.08 17.84
BT16 0.67 2.99 9.05 51.83 4.94 28.27
BT17 0.78 4.57 8.21 58.92 5.30 38.05
BT18 0.28 1.74 3.56 24.87 1.70 11.91
BT19 0.28 1.75 3.92 29.69 2.11 15.97
BT20 0.34 2.27 3.78 33.30 2.04 17.99

ARG R SRR IR S TR A = (HERR & i < B /il i

Note ; The conversion formula of index component content of standard decoction = (index component content X paste rate)/amount of preparation.
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Table 5 The content determination data of

three batches of formula granule

Gy ERIR A T R ERBROK IR

N 7 Leonurine hydrochloride Stachydrine hydrochloride
o content( mg/g) content( mg/g)

KL18 1.70 15.34

KL19 1.99 17.49

KL20 1.93 18.53

2.5 HHRBEREEEET
2.5.1 AR SIER A &

[@“2.3.17,

2.5.2 STBSBIERGE &

BUHT &k R IR 2 R IR R R £ B B L 5 T X iR
Shim e R SRR, N 70% FEEH A 1 mL A AR
JRR 10 pg LR IEIR 15 pg EhER #5 BEHHK 25 pg /7
T 40 pg MTR AW MEX R 2 IRV T o
2.5.3 &Lt

K Waters ACQUITY HSS T3 {41 (2. 1 mm
x 100 mm,1.8 wm) ; AZ MG (A)-0. 1% WFR K% W
(B) AU sh A, #HEEVENL:0 ~ 11 min,3% —10% A;
11 ~15 min,10% —11% A ;15 ~22 min,11% —12%
A;22 ~28 min, 12% —16% A ;28 ~ 30 min, 16% —
20% A ;30 ~34 min,20% —22% A ;34 ~40 min,22%
—60% A, Wi KBRS 0. 25 mL ARy 30 C sk
WA R 277 nm AR R 1 pl,

2.5.4 HEEFK

s g B R A A R L $2 2. 5. 37 IR R
TSRS RE 6 K, 5 4R F R S BRI AH X N 1Y
WAy ST U THAAFAE G 2 55 ST WY AH XoF £ B Bt (]
FAR T TR 5 h 2 £ B 506 2 BE W6 AH X6 7 14
WAy S2 W THARARRAR I 4 U6 5 U6 7 b5 S2 I AH X
g B B[] FRUAE G 0 T AR, 45 A7 068 1) A T £ B 15F [
FAR XS 14 T8 B2 RSD 4351 34 0. 021% ~ 0. 084% #
0.53% ~1.9% , FEBHIZRFAIE 3% (ARG % BE 4T
2.5.5 #BEBrER

st g B R A A S S VR, $42. 5. 37 I T
B, AR AR 0.2 4 8,12 .18 24 h AR
FE 5 LRI R S BRI AE XTI S ST RRAIE I
2 55 ST UG A X LR B3 B ) FRF X6 068 1T AR s 5 3R e 2
RS BE Py 06 FH X N7 () e Dy S2 06 | AR RRAIE U
4 W5 T 5 S2 W Y AE KT R BA RS R] R AH X 04 1T
TR, A5 A 06 (%) ARG B s ) AR X6 04 T AR RSD 43
57 0.059% ~0.213% F10.36% ~2.1% , /N F

3.0% , FIAHLA S AE 24 h NEE .
2.5.6 EHEMER

g 25 B A I 6 4y, FE IR 2.5, 17 30
“2.5.37TF J ik KBk A A S A, gk i
TR 2 RE e A1 GE 0L B e Ay ST g ST BRARIF I 2 5
ST P AFDG AR B s [ FRE %o 06 T R 5 5 R R 25 B
B2 R O AF X6 7 e Ay S2 g T AR A AIF U 4 | I
5 W 7 55 S2 WA AE X R B B ] FIRF X 06 T AR, 4%
A W ) R X R B3 B ] R AF X6 0 TR RSD 43 3] R
0.025% ~0.54% F10.34% ~2.9% , 3 WZ4H1E &
WA EE MR R AT
2.5.7 ARG HE SR M0 A T

20 b ff 55 BE RO (Y1 ~ Y20) ARk 7 57
(BT1 ~BT20) ,#/8“2.5. 173  “2.5. 37 i F )y ik
A0 3% SRR 5 G, T 53 45 RR A e AF X 7 B B
() AR X I AR, AR ME, S5 SR L3R 6, Kt
UHREZ TR e b 1 790 R AE B Hdl 5 A
20 5 HE SUE AR LB P R 50 (2012 j7) 7 Rtk
ATAbIR, FEN B 25 BERL IR (R, ) (BREV 7 B 6T A
FRAEE S (Ryy ) , S5 RN 4 (&5 B T AR
J&E,20 Hbef g5 B FARAE A A KO (Y1~ Y20)
5 R, fALEE S 314 0. 967 .0.979 .0.979 0. 961 .
0.938.0.936.0. 982 0. 955 0. 927 .0. 960 0. 945 ,
0.953.0. 976 0. 974 .0. 914 .0. 916 ,0. 960 .0. 959 ,
0.926.0.948, ¥ K F 0.91, T Z FEENER
U PR A AR E R A O 2SR o 20 Ik fif 25 B
FARED ) (BT ~ BT20) 5 Ry, B AHALEE 53 51
0.966.0.974 .0.979 . 0.977 . 0.988 . 0.968 . 0. 987 .
0.958.0.978 . 0.994 0.956,0.968 . 0.959 . 0.998 .
0.910.,0. 908 ,0.953.0.976 . 0. 982 .0. 966, 4 K T
0.90, B i% J7 W3 I M BT, 75 & br i 1 390 1) 22
Ko 55 BERRRME 7 00 A RO R AR
BHEAARE T 8 AN A W, 3 3k 5 A0 I 1% %o AR
TR, g 4 ASRRAE D, 53 51 S 08 1 (4t i
i2) 3(LRIRIR) 6 (EhFR a5 PR REAR) 8 (T ), 4554
wE 6 Fr,

=LA 25 R B WU AR S A S HobR
HEZ ) K AR R 8 ASFAE U, Ho 4 AN 5
Xif B i 2 HE A 06 %) {3 £ 1sF [0 AR X 7, AR X £ B B 1)
PIAERLE T Y, 3R B KA 77 A o 5 bR 17 77 o it
M) —2tE . Z BRI R RRAE S 58 25 5, iff
S i 25 B B R A I PR AR v Sy < A
rhN S IR 8 AMFAR UG , e 4 A 7 43 1] 5 A 6T
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R AL 2 IR UG ) O3 B IRF [B) AR O B SR IR Z IR S IRWPIEAR XTI A0 Dy S2 U6 T B e iR 0 4 (I S |
WAEAFXE R AW Sy ST U, AR ARG 2 55 ST WERYAR I8 7 55 S2 WA RH S O A I ), ARG (R B IR [R] 1% 2%
Xﬁﬁ%’ﬁﬂ‘l‘fﬂ,,jﬁﬁﬁm WA % AE L E () = TERLE Y = 10% Z A, BLEH 4 :0.94 (i 4) |
10% 2N, BUE9:0.90 (W 2) 5 S MR a5 BE Rk 0.97 (I 5) (1. 19(§7)

xo6 HAIEENRERNESHEXIERRESE

Table 6 The mean relative retention time and relative peak area of common peaks

X O B 5[] X e TR
Relative retention time Relative peak area
g5 o o
Peak X U= — kD, U= — RSD,
Decoction Standard % % Decoction Standard % ’
slices decoction (%) (%) slices decoction (%) (%)
1 0.71 0.71 0.09 0.07 0.27 0.33 12.56 15.54
2 0.90 0.90 0.05 0.07 0.67 0.65 8.67 7.98
3 1.00 1.00 0.00 0.00 1.00 1.00 0.00 0.00
4 0.94 0.94 0.13 0.11 0.81 0.89 48.05 42.87
5 0.97 0.97 0.12 0.10 0.82 0.98 51.61 42.59
6 1.00 1.00 0.00 0.00 1.00 1.00 0.00 0.00
7 1.19 1.19 0.13 0.10 0.40 0.50 69.47 58.23
8 1.21 1.21 0.13 0.10 0.71 0.79 61.08 47.53
6
s ¢ | W VR .
=i Anr_h A \I\)A \._/\_,__A,Lgmh_.)dljlm\w Y2
e NN WP\ W NSNS .\l | Mwﬂk‘w .

W’ml\,ﬁ, o= V) I ,4/1:\\_% PN WO N zi

Jl_.——_»_w»w\,—lu\nwd O ——

Leldea ¥ N | Y TS =

BN ¥ WP | | S S T va

SN, 8 VI S

_V‘f\/‘ b An i ccomiabian: Yi3

B,V WA [T Y VO S N .

J M—’W —~2 Y15

Y WV U NSNS V|V VS VN | 1YY W P N Y1

MDY I S V) N (o S —

RS 1 TN o P A/y\/y‘bﬁu\/\_/m_.,' M.\.M —v18

SO VN rL\~_/”nU NN S0

o ,A_\,\_/LANMJJMJLU_,J\J Mo -

Ji SRR A W 35, P SN .7 || TS SOV | (N T S R,
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Fig. 4 UPLC characteristic chromatogram of 20 batches of fresh L. japonicus decoction slices
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Fig. 5 UPLC characteristic chromatogram of 20 batches of fresh L. japonicus standard decoction
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1
| L IL A
8
, 23 456 7 5
6
2 7 43 7 c
1
0 5 1o 15 20 25 30 35 @ 50

i /) Time (min)

6 HHFBEREIHEM(A) FRAFFEXH(B) KA KM (C) R UPLC B
Fig. 6 UPLC of fresh L. japonicus mixed reference (A) ,standard decoction (B) and standard decoction slices(C)
1 G ERRR ;3 SRR ;6 Eh R 25 BE B ;8 : 7 T, Note:1; Neochlorogenic acid;3 ; Chlorogenic acid ;6 ; Leonurine hydrochloride ;8 ; Rutin.

2.5.8 EERFIEAIR K 5AFE A A AT & ARA B
Bt A3 T

W 20 HEVR A0 £ 25 B B R SR I 17 50 24 i A
REFEAT 0T, G558 E 7 frs . i AT VIR R
HEBIARAE A R b, 06 1 R X e T R K R 3
T 0 2 e 6.7 8.9 13 14 kYR A4 RE XG0T i 1T R A
L TR A HE O] Sy T R R s 0 4 7RSS 4
5,10 14 LA Xof e 1 R T R R e, At vk )
h TR I S FESS 5 10 14 S UOR X g T AR
FRER S RN, T R W T RS 510,
14 YOG e TR 2 R B A, LA HE R R | T
I 8 FEEE 5,10 14 YA X g T R T [k
P HARAE R Sy T H AT 6 A RE R 2R
KR ES BN MR AEA R, AR = iz 8], 0 1 R B

1.0

0.8

0.6

0.4

% e i A
Relative peak arca

0.2

0.0

221% 7( Continued Fig.7)

1 2 3 45 6 7 8 9 10111213 14 15 16 17 18 19 20

PR T 0 T AR R AL T, i 2 R A U T AR G 1] A
T, W 4 o DUt s AR D50 AR R i 5, AR
XU T ARG N RS R BRI e B L T 3
5.7 8 U AT =Ly Mo % AT R 48 9 S T A L
EL WAL BE M TR EL TR A G S A LB A
XTI AR R B0 T Bt 3, Hopftt U R R B
TR PR A5 B R X W 1 AR [ — 7 A
7]t T R WA S, 4 O e i R L B A 3 s m EAS
—EGER T A, i ] RE B A PR A £
BENEIRARE A T2 RN REAR K,
PE—HR 20 UK A S 5 B REAROR S AR i 57
FRIAFDOS W T AR EA T 0T , R B2 KT 22 5 Pk
AL 4.5 8 SUERE G DL B SRR SRS AR A ¢
K, 2 7 SWEAFFE IESHA S, R HAES B A

W1 Peak | gm 1jt Decoction slices
mm tE757 Standard decoction

K Batch

W62 Peak 2 @@ 14F Decoction slices
mm 757 Standard decoction

1 2 3 45 6 7 8 9 1011 1213 14 1516 17 18 19 20

itk Batch
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7 SRR A SRS TR IEE R E
Fig. 7 Histogram of relative peak area between decoction slices and standard decoction of fresh L. japonicus
VEBEABER 1 ~ 20 AR IAR TR AR UEIZ ) 445 o Note:1-20 in the horizontal axis represents the numbers of decoction slice and standard

decoction.

Kal, F3 NP 3 (SRR ) S0 6 (HRTR 4 B 5
B ) B i e A D 2 IR e, AR I TR RS Ol 1 RN
APIIRSZREAS ¢ K36, KRB 45 R R 7 ~ 10, ¢ ke
LARS BRI R, W T 20 LUK i 45 £F
BRSO 7R 4 2L AR e i BRLRSCHE T  U
U AT 5 bR 0 A AR R TR AR AT B 5 1 (P <
0.01),2.4.5.7.8 SUEXIAHA BEM. 4G HXT
W T BR R AR A B, mI A, U 1 COfra SR ) F) A S 0
AR R BIARE 0] 0 A v, B AR S B L T

S R UEZ A 1 f A X e T B R AR v TR v
(RS TRT AR, P 08 1 SRy fif 25 BE R 28 3Ok 38 2 5
JIE 7 HE 8 26 S LT o
2.5.9 ZMARERF BB B — AR

B3 b 25 B FORC U7 0K (KL18 ~ KIL20) |, 4%
HE“2.5.17%2.5. 37 i J7 vk B A0 i 25 A il 45 B i
SR, 155 3 ik i £ B B JC 7 RIURE )RR AT W AF G
A5 B B 1] A RS T AR, 25 SR DR 8 ~ 10 J2 58 11 ~
13 S5 R R W], 3HEAC Ty URLRRAE K3 34 5 9 5 fif
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& 7 Shapro-Wilk IEZSMHHIG

Table 7 Shapro-Wilk normality test

K 2e it

S

giit

Test variable Classify Statistic df P
% 1 Peak 1 X A Decoction slices 0.953 20 0.41
Fi#E% 7 Standard decoction 0.954 20 0.427
% 2 Peak 2 Rk A Decoction slices 0.979 20 0.926
b ) Standard decoction 0. 886 20 0.023
1% 4 Peak 4 X H Decoction slices 0.942 20 0.265
F3ifE% 3 Standard decoction 0.953 20 0.409
% 5 Peak 5 K A" Decoction slices 0.932 20 0. 166
bR 3 Standard decoction 0.950 20 0.366
I 7 Peak 7 K A Decoction slices 0.884 20 0.021
FrifEI% 5 Standard decoction 0.954 20 0.425
1% 8 Peak 8 X A Decoction slices 0.927 20 0.133
3 iEZ 7 Standard decoction 0.940 20 0.239
% 8 Levene FZEFHAIE
Table 8 Levene homogeneity of variance test
Hr 6748 Levene 4iif A1 A 2 p
Test variable Levene statistic df 1 df 2
0% 1 Peak 1 0.809 1 38 0.374
U4 2 Peak 2 1.272 1 38 0.267
1% 4 Peak 4 0.032 1 38 0.859
% 5 Peak 5 0.104 1 38 0.749
% 7 Peak 7 0.000 1 38 0.996
1% 8 Peak 8 0.722 1 38 0.401
®9 FWHUHEE BE
Table 9 Two independent sample ¢ tests
Kl 5y AFH T4t t ,
Test variable Classify Number Average value
I 1 Peak 1 K H Decoction slices 20 0.283 -3.19% 0.003
F5i#E% 7 Standard decoction 20 0.329
I 4 Peak 4 K A" Decoction slices 20 0.803 -0.732 0.469
bR 3 Standard decoction 20 0.892
% 5 Peak 5 X A Decoction slices 20 0.822 -1.185 0.243
FrifE %7 Standard decoction 20 0.979
% 8 Peak 8 X A Decoction slices 20 0.722 -0.538 0.59%
Wi 7 Standard decoction 20 0.791
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®10 FSHBMEE

Table 10  Nonparametric rank sum test

KAt by ARH PP p P
Test variable Classify Number Rank mean
1% 2 Peak 2 X F Decoction slices 20 0.674 1. 608 0.116
FRHEP 7] Standard decoction 20 0.645
I 7 Peak 7 & F Decoction slices 20 0.411 -1.022 0.313
PR Standard decoction 20 0.503

gt BRI X BRRAE IR (Ry ) R R0 BRARIE A2 BRI, Y18-KLI8 Wy AHALEE y 0. 950.,0. 993,
IS (R ) AH AL B9 8 ANHRAE 06, 6o 23 B REARAE N2> Y19-KLI9 BUARMLUEE D9 0.954,0. 994, Y19-KLI9 f4H
REAT RO N 38 BIARHE 1), WK (6 BIE RS 0.973 0. 993, R AHIUEE R K T 0. 95, L J7
J7 UKL, HLEET5 R BE 1k 21 5 BEATARMES SR AR —  BURCARMUUEE SR T 0. 99, RIVEE 45 RF 1505 11777 P 3%
BUWESR, B W R U, 8 AR Y VRO SRR, BEAF X o af B 6o 2 B A 0K T e
IR E SHETARME A — 2 DIAREIVE BT BUR Y (i g i 5 6 o

| a2 5 7, Y18

o5 lo 15 20 25 30 35 do 43 50
i} 1] Time (min)

B8 kiR ARSI -BL 75 AL ( Y18-BT18-KL18 ) 4+4iE %

Fig. 8 Characteristic chromatogram of fresh L. japonicus decoction slices-standard decoction-formula granule ( Y18-BT18-KL18)

B9 SRR -ARERT-E PR Y19-BT19-KL19 ) #1EEi%

Fig. 9 Characteristic chromatogram of fresh L. japonicus decoction slices-standard decoction-formula granule ('Y19-BT19-KL19)
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10 Bs5 B ER b -ARAE 7B 75 AL ( Y20-BT20-K120 ) 454 E i

T
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2‘5

i} /] Time (min)

T
30

Fig. 10  Characteristic chromatogram of fresh L. japonicus decoction slices-standard decoction-formula granule ( Y20-BT20-K1.20)

F 11 3 HIRF-wR AT -BL 77 BUALAE X R B B i
Table 11  The relative retention time of three batches of decoction slices-standard decoction-formula granules
AR O3 B A ]

pra=2 Relative retention time
No. 0% 1 U4 2 %3 4 4 %5 % 6 I 7 0% 8

Peak 1 Peak 2 Peak 3 Peak 4 Peak 5 Peak 6 Peak 7 Peak 8
Y18 0.713 0.904 1.000 0.939 0.973 1.000 1.188 1.207
BT18 0.712 0.904 1.000 0.941 0.975 1.000 1.192 1.211
KL18 0.713 0.903 1.000 0.940 0.977 1.000 1.194 1.214
Y19 0.714 0.904 1.000 0.939 0.973 1.000 1.188 1.208
BT19 0.712 0.904 1.000 0.941 0.975 1.000 1.192 1.211
KL19 0.713 0.904 1.000 0.940 0.978 1.000 1.195 1.214
Y20 0.713 0.903 1.000 0.940 0.973 1.000 1.189 1.208
BT20 0.713 0.904 1.000 0.941 0.975 1.000 1.191 1.211
KL20 0.712 0.903 1.000 0.940 0.977 1.000 1.194 1.213

F 12 3 HIRF-ERAEHT-BL 7 B AR XY I E R
Table 12 The relative peak area of three batches of decoction slices-standard decoction-formula granules
AF X e TR R

pra=2 Relative peak area
No. i 1 W 2 % 3 W 4 ] I 6 i 7 % 8

Peak 1 Peak 2 Peak 3 Peak 4 Peak 5 Peak 6 Peak 7 Peak 8
Y18 0.264 0.693 1.000 0.661 0.780 1.000 0.238 0.264
BT18 0.334 0.665 1.000 1.059 1.429 1.000 0. 668 0.668
KL18 0.436 0.641 1.000 0. 804 1.224 1.000 0.463 0.470
Y19 0.236 0.588 1.000 0. 826 0.586 1.000 0.147 0.175
BT19 0.431 0.583 1.000 1.064 0.993 1.000 0.461 0.492
KL19 0.497 0.616 1.000 0.919 1.112 1.000 0.393 0.408
Y20 0.257 0.701 1.000 0.859 0.761 1.000 0.154 0.193
BT20 0.390 0.628 1.000 1.270 1.152 1.000 0.452 0.461
KL20 0.498 0.587 1.000 0.946 1.032 1. 000 0.363 0.386
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R 13 3 HARESF-R R -B T BRI AR B EE B

Table 13 Comparison of similarity of three batches of standard decoction-decoction slices-formula granules

e 7 IR G 5 ARALLEE
Formula granules No. Classify Similarity

KL18 AR Standard decoction 1.000

% H Decoction slices 0.950

1 Formula granules 0.993

KL19 HRUEZ ] Standard decoction 1.000

R F Decoction slices 0.954

1 Formula granules 0.994

KL20 FRUEZ | Standard decoction 1.000
X A Decoction slices 0.973

Ji it Formula granules 0.993

3 iFit 54

AHIFSE R PRI K 320,277 254 nm, {354
UAEHY yEs BE HTC BH B 22 5,277 nm 3% 4 W iR
JE v, P K BE$E 277 nmo LA 3 FROAS ] 3 Bh
FH 2R 0. 1% BETR K R i A, WA 2% O
FHZHE-0. 1% WKW, 8T8 25 B w04 AN X AR,
WA 9% | SR 2050 1% BER 7K K W 3 AH 09 6 5t
RS, o I R L TR, W B B0, i 2 0. 1%
WERR/K oAl o it PR R AE AR T, 4%

RN 5 S WY AE X R B B[] RSD fH <2. 5% , &6
A3 A X I T AR RSD B0 1. 8% ~12% , 3281
P £0. 02 ml/min [ R0 AR X D TAT AR I A
AV A P A 0. 25 mL/min 7EA [F] B AR T, 25
FRHEIE S S WA X B4 Bt 1] RSD {H < 1. 62% , 4
ST AL RSD (4 1.5% ~8.6% , 0 24 +2
°C. 1) s X AL X 0 T LR M) A G, S AL A IR
30 °C o AN[R] 2 7Y o 3 1 45 R AIF 0 25 Sk, Hiep
Aglient SB C g BLAR XU 4 ~ 6 1953 5 B et (R4
16 43 3 i 2, Waters CORTECS UPLC T3 Column
XU 5 6 ($RTR 25 BERLRK ) 43 85 i 25, Waters ACQU-
ITY HSS T3 X 2% (35 1 1) 53 29 SO 4 ey, R I oy
HE &I 1% 14 €5, 33 4% [#] 52 &y ACQUITY UPLC HSS T3
Column(2.1 mm x 100 mm,1.8 pm),

20 HHLf o5 B FORRHE A R I SV AR 4. 43% ~
8.02% , - B R K 5.53% ,SD K 1.03% , &
RIGENIAE 4. 0% ~8.5% , fif 25 B 5[ Jy Wik +
BREMHERERE R S5.0% ~8.5% , fif £5 1 H L
5 HFUAE 14 S5 b B o 7 70 B S Ak L, oy I ST

fief i B 0 R TR i B B R ER R K B £ A 1Y
Jrik o fif g BERL A0SR A U AE AR WIS 2
B2 2 2B A i 2 A2 e AR
FIB IR M A, B 5T B 22 0 R A W S
A3 TR R R 5 BB R R OK D3R A, HA XL ) T
Tt RRY ki A Y A
YEH , 5 £ B B0 DR D24 336 1 18 28 L 1) BRI i
TR A — B o, 20 Hib 25 B AR E Y )
ERR 25 BRGNS TP ShYE ] 2. 11 ~9.05 mg/g, -
Byl 4.93 mg/g,SD 2y 1. 86 mg/g, X I 1Y fif £
RERCC 5 00K BRI 15 B R0 A 7 B« 950 5 £
M2t BERIHRN A 1.0 ~5.3 mg, 20 fitfif 45 B FLARE
VR ER R /K 75 B8 7 U sh Y [l 16. 86 ~ 82. 59 mg/
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