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Zhitong Granules
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ABSTRACT: AIM To optimize the formulation process for Qingyan Zhitong Granules, and to conduct quality
control. METHODS With drug-excipient ratio, ethanol concentration, ethanol consumption and drying
temperature as influencing factors, comprehensive score for molding rate, dissolution rate, moisture absorption rate
and repose angle as an evaluation index, the formulation process was optimized by Box-Behnken response surface
method combined with entropy weighting method on the basis of Plackett-Burman design. The physical fingerprints
and HPLC fingerprints were established, after which TLC was adopted in the qualitative identification of Lonicerae
Japonicae Flos, Forsythiae Fructus, Arctii Fructus and Prunellae Spica, HPLC was used for the content
determination of chlorogenic acid, glycyrrhizin, luteoloside A, rosmarinic acid, arctiin, forsythoside and baicalin.
RESULTS The optimal conditions were determined to be 1 : 1 for drug-excipient ratio, 95% for ethanol
concentration, 3. 75 mL for ethanol consumption, 67.5 °C for drying temperature, and 10 min for drying time, the
comprehensive score was 97.717 8. The clear TLC spots demonstrated good reproducible without negative
interference. The contents of chlorogenic acid, arctiin and baicalin were not less than 6, 5 and 3 mg in 1 ¢

preparation. The physical fingerprints for 5 batches of samples displayed the similarities of more than 0. 99. There
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were 23 common peaks in the fingerprints for 15 batches of samples with the similarities of more than 0.98, 7 of
which were identified. CONCLUSION  This stable and feasible method can provide basis for the industrial

production and quality evaluation of Qingyan Zhitong Granules.

KEY WORDS: Qingyan Zhitong Granules; formulation process; quality control; Box-Behnken response surface

method ; entropy weighting method ; fingerprints; TLC; HPLC
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60 C TRt TRIHE, R, HERLE, A

m,
) x100% .

o AL IR
W= (L X 100%
AWEHE= Crama ) <100%

2.2.4 fRibfMA RHEERE, B3 Riwsk$
BRFE B ARG L, BRI AR ARARL em, 2218
BIAGHTOR, L2 A ARAR T 0RE 5] 1A ToL 50 422 ik
Tk B R, SRR e, IR o, A
2N a=arctan (H/r) (H=1cm), BEE 3K, B
FHE,

2.2.5 MAEE HUAMEERLS ¢, BT 10 mL
th, REEREEE, OB, HHEREE, A
A= O

2.2.6 YRSLEREE AHEBRLS ¢, BT 10 mL &
fairf, BRI SRR N, ot AR, A

SR o ISP 7S \‘L}:r'%E
ﬁ%ﬁﬁ,@ﬁﬁ%%ﬁgzﬁﬁ%io

2.2.7 FHALL  AHOYFIN = RS B
W,

2.2.8 AAXISFREEARE KA ARBURARYGHE T 2 ~
4. 7~9 50, $EBh3 min, F3BIFRE B ER 1Y
WURLICR, THRARR SRR, A 5T

F
3 h % = m
E:‘FE‘ ﬁ [ 100+ (d’" _d""‘l ) Fm—l + (dm+l _dm) Fm+l +
F, P
( dm _dm—2 ) Fm—2 ceet ( dm+n _dm ) Fm+" J s = o

W1,

2.3 ERHRFE TR BUCTR R EENRE RS
i, orRILATERS . WIRE . HERRE ., MR R
YR Ky, . HIEELFYER | Z2FWR . R RG 4R
WARRRE], 95% LBATEIRF, REM SR
Bk 11, i 20 Hif, #AL, 78 65 C FHET,
e AR A AR, g5 & 2, huknl s, ¥
Ky, HILEFgER | RF LA R, W+ H B
YEMFRREFIRT, BB A ARFF A 2020 4FRR
3202

®1 BEXNHFEREBSHEX

Tab.1 Parameter significances for relative homogeneity
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Tab.2 Results for excipient type screening
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FAKFPIIRS, FRIFE 4,
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Tab.3 Factors and levels for Plackett-Burman design

K- A i B LEEARBUIEU % C LR/ mL D TR EE/C E T4 ]/ min
-1 1:0.5 90 2.5 60 10
1 1:1.5 100 75 20
% 4 Plackett-Burman iZit4 R
Tab.4 Results for Plackett-Burman design
‘ . . . . . ‘ Y, A Y, %k Yy 8 v, fRkik
RIT A2 B ZEAREBUNEUY% ¢ ZBEMR/mL D THIRE/C E TR/ min

/% /% /% f1/(°)

1 1:1.5 90 5 60 10 87.091 1 61.5829 11.139 3 29.74
2 1:1.5 100 2.5 75 10 40.145 3 42.069 9 13.159 0 33.17
3 1:0.5 100 5 60 20 81.778 4 52.3115 14. 605 7 32.01
4 1:1.5 90 5 75 10 82.363 8 38.587 1 13.510 3 29.33
5 1:1.5 100 2.5 75 20 46.635 9 37.3227 13.506 6 33.34
6 1:1.5 100 5 60 20 47.842 4 58.667 2 14. 806 3 32.83
7 1:0.5 100 5 75 10 90.533 6 56.199 9 13.000 3 32.49
8 1:0.5 90 5 75 20 94.502 2 45.141 4 11. 663 5 29.74
9 1:0.5 90 2.5 75 20 87.280 7 39.747 1 11.714 5 29.47
10 1:1.5 90 2.5 60 20 77.680 9 45.106 9 12.579 8 28. 65
11 1:0.5 100 2.5 60 10 69.452 5 54.074 7 12.507 6 30. 76
12 1:0.5 90 2.5 60 10 85.3352 53.668 1 10. 161 0 28. 65

K H Design-Expert 8. 0. 6 FXFXf 3= 4 Fidliitt 1y
AbEE, A% F B T AR 40 R Y, = 74.22-10. 594 -
11.499B+6.47C~0.64D~ 1. 60E, r, =0.941 4, r,, =
0.889 6; Y,=48.71-1.484+1.40B+3.38C-5.53D~
2.32E, r,=0.896 3, r,, =0.799 7; Y, =12.70+
0.42A4+0.90B+0.42C+0.063D+0.45E, r,=0.8%4 2,
P = 0.795 4; ¥, =30.85+0.334 + 1. 58B+0. 18C +

0.41D+0. 16E, r,=0.974 7, r,,,;=0.953 0, FKHIH
RUBA TR Ry, Mg RS 5chrid B4,

AT REERG R, 5K S, TAIRNE A, B, C
XY, A WEHI (P<0.05), DX Y, £ 5 EHH
(P<0.05), BXfY, AR FEZMW (P<0.05), B, D
XY, HEEFEW (P<0.05), #SE&HE A, B,
C. DAEX CPPs, FAESSELSEHEE £ 2 10 min,

x5 BEMRBER

Tab.5 Results for significance tests

2 B S iSRS RIEA
FAH PE FAH PE FiE PE FiE PE
A 9.34 0. 008 5 4.90 0.039 3 4.79 0.041 4 22.79 0. 000 8
A 18. 14 0.005 3 1. 05 0.3455 3.08 0.129 8 4.32 0.082 8
B 21.34 0.003 6 0.93 0.371 2 14.13 0.009 4 100. 73 <0.000 1
C 6.76 0.040 7 5.42 0.058 8 3.14 0.126 9 1.23 0.3102
D 0. 067 0.804 6 14. 54 0. 008 8 0. 069 0.801 9 6. 69 0.0415
E 0.41 0.543 8 2.57 0. 160 1 3.52 0.109 7 1.01 0.354 8

2.6 Box-Behnken "% & @ 7%  7E Plackett-Burman
Wit Al B, IR (A) . S BER TR 4L
(B). ZEMHE (C), THIRE (D) HmK
R, AR (Y) ., BEE (Y,) . BIRE (V).
Wik (Y,) WA (Y) RiTHiEhs,
ZAKFWFEK 6,

2.6.1 MEME SRHBAGE,

& 6 Box-Behnken i ;7 /% B Z kT

Tab.6  Factors and levels for Box-Behnken response
surface method
ESES
K- B LR C L D T
A SR g Jil i/ mL W/
-1 1:0.5 90 2.5 60
0 1:1 95 3.75 67.5
1 1:1.5 100 5 75
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e n
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a; ) WO IR be BN OB GF E, & = (e -
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in

(2) A5FIRHIE (X,),, 47 H 1k, %
WK (P, ARK P, = XN X,)

oo, P, RFEEAME R AR, HE0<P <1
(3) B | MEOERRE AR (1), AR

..’ m; j=1’ 27

HH; =~ kipijlnPij, k=1/Inn ,
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Tab.7 Weighting values for various evaluation indices

BRI e H, W,
LR 0.940 5 0.246 5
AR 0.915 8 0.349 0
Rl 0.950 3 0.206 1
NI 0.952 1 0.198 4

% 8 Box-Behnken IR HEEIZITRER

Tab.8 Design and results for Box-Behnken response surface method

RIS A B c D YA /% Y, IR/ % YR/ % VA SIEAED Y LA/ O
1 0 0 -1 -1 95.460 5 94.673 8 5.690 4 28.51 86.931 7
2 0 0 0 0 94.019 1 95.285 8 3.178 9 25.73 97.768 8
3 0 0 0 0 95.260 7 94.983 0 3.266 6 26.53 96. 837 4
4 0 0 0 0 96.515 7 94.672 9 3.314 0 25.05 97.862 5
5 0 -1 0 -1 93.924 8 94.297 5 4.3806 29.76 89.090 0
6 -1 0 0 1 93.394 7 95.396 8 5.490 0 26. 34 88.526 5
7 1 0 -1 0 95.876 9 97.389 4 4.8155 27.17 90. 961 6
8 -1 0 1 0 94.651 3 96.206 5 5.106 6 27.78 89.051 5
9 1 -1 0 0 94.018 8 96.290 6 3.9255 29.03 92.012 7
10 1 0 0 -1 95.767 9 96. 674 8 6.342 6 27.01 87.510 2
11 0 1 0 1 94.422 4 96. 106 4 5.951 4 27.97 87.014 9
12 -1 -1 0 0 94.511 0 95.648 9 3.883 6 30. 87 91. 066 5
13 1 0 1 0 97.800 4 97.284 17 6.5550 27.33 87.690 8
14 0 -1 -1 0 94.425 4 96.376 5 5.494 9 30.03 86. 808 3
15 0 0 0 0 95.0755 96.284 6 3.656 4 25.76 95.678 6
16 0 -1 1 0 95.777 5 94.478 9 3.801 4 30. 13 91.726 7
17 1 1 0 0 93.7313 95.637 8 3.8622 29.15 91.909 4
18 0 0 1 -1 95. 605 6 94.729 4 5.101 4 27.22 89.143 9
19 0 1 -1 0 94.481 3 95.386 2 5.200 1 28.34 88.130 5
20 -1 1 0 0 95.080 5 94.695 3 5.1320 29.17 87.702 2
21 0 1 0 -1 94.692 3 95.487 3 5.604 1 27.91 87.581 7
22 0 0 1 1 94.876 4 94.764 2 5.1572 28. 61 87.946 5
23 0 0 0 0 95.116 8 95.698 4 3.246 0 25.34 98.064 5
24 1 0 0 1 93.144 6 95.376 5 5.576 8 29.33 86.347 0
25 0 0 -1 1 94.128 7 94.589 0 3.217 8 28. 67 95.316 9
26 0 1 1 0 96.346 8 94.375 9 5.228 6 29.87 87.2717
27 0 -1 0 1 95.991 1 94.387 5 4.637 8 28. 65 89.491 2
28 -1 0 -1 94.297 5 95.983 6 4.635 4 29.01 89.428 3
29 -1 0 -1 0 93.217 9 96.387 5 5.754 6 28. 69 86.742 7

2.6.2 UG 552508 R H] Design-Expert
8.0.6 BfFxt 2 8 Bl AT AL H, 4% 0159 75 #E
Y=97.242 36+0. 326 17A-0. 882 09B-0. 171 70C+
0.413 11D +0. 815 26AB - 1.394 90AC - 0. 065 355

3204
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K9 HESWER RIS KAA AR 95% L BEFHE 3.75 mL, Z54LL 1 -
Tab. 9 Results for analysis of variance 1, TR 67.5 C , LA PEAY M 97.308 5 é},
PR Ss f MS Fid P e B T % BT A A 10 mi
M 339.99 14 24.29 5.85 0.001 1 ﬂj‘jEﬂjFIL (TR n‘un) © .
A 1.28 1 1.28 0.31 0.587 8 2.7 BEREY ¥ “2.67 WML T SHI4E 5 e
B 9.34 1 9.34 2.25 0.1557 S S S T e e
C 0. 35 1 0.35 0. 085 0.774 5 i, IR, Z5RAER 10, HULATA, AR
D 2.05 1 2.05 0.49 0.493 8 Wk R4 (CEIZEA TS 97. 72 435 T{E 97. 308 5
AB 2.66 1 2.66 0. 64 0.436 7 . .
AC 7.78 1 7.78 1.88 0.192 3 SHHAEX R ZE A 0.42% ), Al T T2k,
AD 0.017 1 0.017 0.004 119  0.949 7 £10 BIFABER (n=5)
BC 8.34 1 8.34 2.21 0.178 0
BD 0.23 : 0.23 0.056 0.815 6 Tab. 10 Results for verification tests (n=5)
D 22.9 1 2.96  5.53 0.033 8 Rhs R/ % B/ % WO/ % WKIEf/ (°) BRa v/ or
A2 102. 63 1 102.63  24.74 0. 000 2 1 94. 06 95.37 4.23 27.36 96. 61
B? 97.18 1 97.18 23.43 0. 000 3 5 95. 24 94.27 419 26.23 97.98
c? 110. 69 1 110.69  26.69 0. 000 1 3 9. 61 o4, 48 4.01 26. 55 99 11
D? 134. 60 1 134. 60 32.45 <0.000 1 ’ ’ ’ ’ '
4 95. 42 96. 69 4.25 26. 94 97.69
B 58.07 14 4.15 — —
B 541210 541 548 0.0577 5 9326 9526 416 27.36 97.29
AR 3,95 4 0. 99 _ _ SEHME 95.32 95.21 4.17 26. 89 97.72
BIRZE 398.06 28 — — — RSD/%  0.95 1.01 2.23 1. 86 0.95

e AL BLC. DL Y ABINZL, ZRERBUME. LRI, TRRE, SATTA,
1 SERMEEE

Fig. 1 Response surface plots for various factors
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2.8 WeRARAIRENE TERRAIEE TR T

e 7 AR ER W, BCE 48 h LIV R
FE, BURL 2 g, B THEERET, WA, &
TAFFHANREE )T 1 48 h, Frafiiar, A
WA, AR 11, K2, muknlAEn, dhgknit)
28 Y=0. 137 4X+2.654 7, J5YIZ 0 Y=0.441 3X+
17.253 2 (X AAEXTIREE, Y MWRIRR ), Ih A
TR N 66. 05% .

F11 WERMNELER
Tab. 11 Results for moisture absorption rate determination
TR R R (25 C) /% Wana % B2 REAREE TR 2
CH,;COOK 22.50 6. 44 Fig. 2 Moisture adsorption curves at
MgCl, 33.00 7.19 different relative humidities
K,CO, 43.50 9.02
NaBr 57.80 11.87 12, g5 ILE 13,
NaCl 75.40 16. 40 F 12 ZRIERIRELERTE
KCl 84.30 19.95 . .
Tab. 12 Standardized conversion methods for secondary
K,S0, 97.30 26. 40 Lo
indices
2.9 MEISHEEE S — g FihR =i 7 A L2 TN
. —up : £ A B33 B - ) y
20.1 dbRE LbE AR RiER A, PR BEE e o
N . . S 3 ~ m X
*}’J%ZF'_%L”@E\%, jgi%\%ﬁwijﬁﬁ%}%'ri%j‘jt& /E{ W EhE M\U:ﬁ 0° ~50° 10-(x/5)
P e, B e, fEN—9d5hr, I SERAN 1~3 (30-10x) /2
N = 3 P — gpa EEit ~0.
HAIIE SOCHTE (KIL, BMRALE, ARG M masmeRoom s
A 5 ML — T — _ e AE PTRES ~20% —(x
S St AR (R S Mt S ————
y — v v N *: xRN PENSE AP S o
SEE PR AEAL e 2 0~ 10 Z[0), FE4 05 vk W3
T 13 ZRIEHRNELER
Tab. 13 Results for secondary index determination
s bR S1 S2 S3 S4 S5
WAEERE I 18 0.317 4 g/mL 0.307 6 g/mL 0.291 1 g/mL 0.295 9 g/mL 0.311 0 g/mL
T fE 3.174 0 3.076 0 2.9110 2.959 0 3.110 0
PR i 5 0.360 6 g/mlL 0.3555 g/mlL 0.348 9 g/mlL 0.354 6 g/mL 0.358 9 g/mL
AR E 3.606 0 3.5550 3.489 0 3.546 0 3.589 0
NIy I 31. 690 0° 32.010 0° 31.250 0° 30. 690 0° 30. 470 0°
U ] 3.662 0 3.598 0 3.750 0 3.862 0 3.906 0
ZEWTgN L W2 B 1.136 1 1.1557 1.198 6 1.198 4 1.154 0
AR 9.319 5 9.2214 9.007 2 9.008 1 9.2299
AEXT 55 B R 4L I 0.015 7x1073 0.015 2x1073 0.015 1x1073 0.015 7x1073 0.015 3x1073
U ] 7.850 0 7.600 0 7.550 0 7.850 0 7.650 0
W W2 B 4.183 7% 4.102 7% 4.273 8% 4.063 5% 4.562 8%
LA (E 7.908 2 7.948 7 7.863 1 7.968 3 7.718 6

2.9.2 IS AR 53 HT SR Excel 3K

3 TLC EMHE5

X R ARPRbR HEAC B HEA T AL, 2RI, W 301 24kt
WA 5 fERES SRR PR R S h e R 3. 11 BRIl E O 1 g, 25 mL

gQEEE (R), WLE 3, PR SPSS 25. 0 Ff4m
FRRURE . 255, A HURE S RS SR AR LB H4 K
F0.99, I H 5 b5 ifE+8 SCE 1% A AH LRt 3 KT
0.99, B 5 LW 7E P FH T ey T HL A B e i —
Egi
3206

B, BT 50 mL B0, %I, HUE 12 h, o
g, B,

3.1.2 BAPEFER MR A FRIRAE T T, R
SRAERAC LN A 25T, He Al T2 s B A
i, 301017 TR EkRlA, RS



2025 4F 10 H
B4k F10M

Bk %

Chinese Traditional Patent Medicine

October 2025
Vol. 47 No. 10

B3 5 HEiE AU IR e o
Fig.3 Physical fingerprints for 5 batches of Qingyan Zhitong Granules

3013 X BRI TR A IO SR X O
I mLH B AR, dl 1 mg/mL W, RIFS .

3.1.4 HfERE BIFRS . W LA 3 i
WA 5~10 pL, HTHER G 2R L, ST
Bg-FHfz-/K (7:2.5:2.5) FEEBRPEIF, B
+, BHNELT (365 nm) THML; RARSGI.
WL 3R 3 FhIE W4 5~ 10 pL, STRER G #)2
M b, 75 N EE-4 R £ -k G fR-K (4 : 3 -
0.5:1) IREBWPEI, BT, LIMHELT (365
nm) R, S5V 4, mstnrgn, s Xt
HE SR VAR VLA B A AR R BRE A, BT

TE: 1~3 AR, 4 BB RAETIERES, 5 LRI I
B4 £iR7E TLC BiEE

Fig.4 TLC chromatograms of Lonicerae japonicae Flos

3.2 #m
3.2.1 KSR S IR 2 g, 130 mL A

Il (30~60 C), HHAFE 25 min, FRE N 20
mL FIEE, MR AT 20 min, 538, JEWRMKYE R 2
mL, BpfgM

3.2.2 PAVERESR IR & H AR TT HUB, R

BRI LA AN i LA 245 04, 4 0 Ak T 20 3 A B P A

mh, % O€3.2.17 TR rikdlAs, R4S

3.2.3  XFRRSA TR IBGER X EOE

I mLH B, dl 1 me/mL 3, RITS .

3.2.4  XF MM WO A WO X IR 25 6

0.5g, ¥ “3.2.17 Wi FJykhls, W,

3.2.5 AR BRFRSE . WH LR 4 Fhi

WA 3~6 wl, STHEER G 2 b, 78 =& k-

FEE (8 : 1) IRAWW PRI, BT, WL 10%

Wile VW, TF 105 C RN E B S5 M7, H

ot EHMT (365 nm) TR, BRIARGED. %

W EGR 4 FhAW4S 3~10 pl, ST —fER G #

Bk, DL=E bR (9:1:0.1) K

TR, I, B, B, BERL 10% BRR £ B

VW, 7F 105 C T MIERE S B AW, HYE TR

M, 5 ULIE S, prst] AL, A TR X R 2

B R IR A TRORR N B B AT AR R BE S, BTG

T

3.3 FFT

3.3.1 MHSAAEw S PR 2 g, 50 mL &

B AT AL PR 30 min, i UE, FRWAEN 2 mL JEE,

I

3.3.2 FAMEFESES A F IR TT B, BRI

B35 7 LASMO L2 4, Fetifb T2 B

mh, & O€3.3.17 TR kS, RIAS.

3.3.3  XPHEMESMHEI A B SR A 1 mg,

| mLHEE AR, HIAL 1 mg/mL W, EI1S.

3.3.4  XPHRZYMEE W& B3R X B2

0.5g, ¥ “3.3.17 Wi Nk, W&,

3.3.5 HEAREE BRG], W LR 4 Fh
3207
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T 1~3 MR, 4 WERE B TERE &, 5 D9 R I 2g
B, 6 o3BT X AR A
5 EMTLC &ikE
Fig.5 TLC chromatograms of Forsythiae Fructus

WA 3~5 pL, ST G 2N E, =5 F b
HEEL-K (40 : 8 : 1) TREBEWTREIT, BT, m
PL 10% BilR OB W, fE 105 °C F i = B 5
W, ZHMEAT (254 nm) TR, BARSEI.
W HLAER S, . X REZG MRS 3 L, X R
5 pl, SFFR—6ER G 2R L, £ —=8FkKk-H
FE-HR (8:1:0.1) WAWHTRIF, Bul,
T, BHMDEAT (254 nm) TR, Z5RILE 6,
BRI %0, AR SRR XS B2 E | X5 BB A VA TR
fLE A AFBES, AT,

3.4 EAHRHE

3.4.1 Al e BN 2.5 g, 30 mL
70% 2.1, A ALPE 30 min, JFUE, MEWRET, B
BN S ml ZEEAERE, RIS,

3.4.2 PATEREREWRI A FRIRAE T IR, FREK
R B AR DL A 2GR, Fe Ak T 20 A B A
i, 304017 TR AR, BN,

3208

T 1~3 ftialah, 4 38 PR S, 5 RS XF
IREGHE, 6 b 38 R I,
Bl6 4%FF TLC &iLHE
Fig. 6 TLC chromatograms of Arctii Fructus

3.4.3 XMPRARIEWRCHI A IOK R RN BRI
SRR, IR 1 mg/mL BV, HIFS
3.4.4 BEERE RITRG L. WHCEA 3
W5 2~5 pl, STHER G RN b, 7TERCEE-&
MR LBR-SENEE- R (15:3:3.5:0.5) RAR
WP RIT, BT, SAMDOEIT (365 nm) TG
JEIFRGE N . W 13k 3 FhA A 2~5 pl, sT
[l —mEME G iR b, LLOTR OTR-HTIR-/K (8 -
1 1) JgREIFH, B, B, AT (254
nm) AL, SERILE 7, e, B R
R HR T VRO N A A AR TR B, BT
T,

TE: 1~3 ftlih, 4 HBSTREEEHIMERESL, 5 kA mRNT i
E7 EWETLC &itE
Fig.7 TLC chromatograms of Prunellae Spica

4 HPLC §2E

4.1 &#5H  WondaSil C,-WR B35+ (4.6
mmx150 mm, 5 pm); FAHIAHPE (A) -0.05%
Wif2 (B), BHEEVEME (0~40 min, 8% ~70% A) ;
R E 1.0 mL/min; A7 35 °C; KK 220
nm; PEFEE 10 pL, GAEELE S,
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TE: A~D Al %t B ah . B | SR SRAEATEREAL | SEBAPERE

LosgsiR 20 HHH 3. EEEET A

4. RIEFR

5. 487 6 BT 7. S

1. chlorogenic acid 2. glycyrrhizin 3. luteoloside A 4. rosmarinic acid 5. arctiin 6. forsythoside 7. baicalin
8 &M% HPLC BikHE

Fig. 8 HPLC chromatograms of various constituents

4.2 B HRERAE FREAXTRGEE, BT
50 mL fEifid, FHEEE R, EA, HIE 1 mL 5
B ERIRIR 1.25 mg, iEMF 0.75 mg, MBS
A 1.50 mg, 43T 3.50 mg, KEFMR 0.50
mg, BA 1 5.00 mg, HH I 0.50 mg MW,
I

4.3 BEXSEREE FREURG 10 g, N 25 mL
W, %98, FRERTE, @5 (H3500 W, M
40 kHz, J&EE 25 °C) $2HL 60 min, ¥, PEHH
SRV R, 4 000 o/min (242 10 em) B 10
min, B EHEWE 25 mL BIH, %, 0.45 pm
AL U8, RIAE

4.4 MHEAHRZERAE WRATHHS T L%
8, A3 s 4 AR AR . BRI B PR RE A,
“4.37 TRkl , RIfE,

4.5 FEMEiXE BOTRA . HKA . BIPERE S
WIS R, 76 “4.17 HEGEAF TN, 4
R, RSB ERR . H R RN AL
IR | B, EE . B HIRE R
Wk 16.892. 24.577, 25.602, 29.225. 29.656 .
30. 945, 32.898 min, 1 AL 5% W82 B R

16.932, 24.665, 25.627, 29.215, 29.624,
30.906, 32.879 min, HALWT TN, FHAXIT
ERIBERYS .

4.6 LMXAZEE PRI “4.2” TR X
AW 0.4, 1.0, 2.0, 3.0, 4.0, 5.0, 6.0 mL,
BT 10 mL s, WEES, 78 “4.17 WiEig
ST HEREI A, DA BE A B R R R R AR AR
(X), Wem B AR (V) #EATIIE, Z5R LR
14, AR A TERS HIG B NEIE R R RAF,

4.7 AFFERE WCHL “4.27 TR X G R

x4 BHILMEXR
Tab. 14 Linear relationships of various constituents

o Il I Jy r BMEEE/ (mg-mLh)

SRR Y=2.24x107X-5.12%x10° 0.999 7 0.050 0~0. 750 0
HEHHE  Y=1.06%107X-8. 12x10* 0.999 8  0.030 0~0. 450 0
FEBMETFA Y=1.73%107X=1. 06x10% 0.999 8 0. 060 0~0. 900 0
H2ETH y=4.68x107X-5.33x10°0.999 7 0. 140 0~2.100 0
HEFR Y=1.07x10"X-8. 19x10° 0.999 8 0. 020 0~0. 300 0
XA y=1.11x108X-3.85%1050.999 8  0.200 0~3. 000 0
HEW  y=1.32x107X-2.80%x10° 0.999 8  0.020 0~0. 300 0

10 pL, 7£ “4.17 Wik & M3 E 6 1K,
Mfsaksimg , e, SR A, £ H, &
AR, mA . H R H g mm A RSD 4k 5k
1.61% . 1.34% . 1.38% . 2.25% . 2.34% . 1.40% .
2.39% , FRHAAANG % B AT,
4.8 FTHEMRXBE  FREE—HAS 10 ¢, %
“4.37 TR kAT 6 ik s W, 7E
“4.17 TGRSR RN E, AR SR RRR &
M ERERTT A, FE T, REFR, 55
., H&EHF &8 RSD 20 %~ 1.53% . 2.28% .
2.68% . 1.96% . 2.38% . 2.24% . 1.92% , %W i%
JrikEE R,
4.9 AEMXE  WE “4.37 WF [E— AR
AAW, T 0. 3,6, 12, 18, 24 h £ “4.1” T
RS T HEREIE , ISR | R
BT A, P31, RIEHRIR . BT, HEE
m A RSD 4 %l h 0.80% . 0.12% . 0.83% .
1.22% . 1.34% . 0.61% . 2.07% , 2 B I W 7
24 hNFRETE R AT
4.10 AeAfeDcRaXEE PRI Lo & B O A A
w613, B S, BTHEHEM T, MA—E
WX RR AL, P <4037 TR 5 iR A R A TR
TE “4.17 WEGE AT HERENE, T RICE,
3209
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iR, SRR A BT AL ST
IR A H R R R 5
97.48% , 100.85% . 100.31% , 101.04% . 97.52%
98.92% , 100.41% , RSD 43 %l 1.52% , 1.42%

2.68% . 2.42% . 1.60% . 2.77% . 2.39% .
4.11 HmA ol BO1S fHLEER, % <4.37
WUR Fr ikl s i s W, 76 <4017 Tk 4
THAENE, RS E, 4SRWE 15,

R15 BERARENEER (mg/g)

Tab. 15 Results for content determination of various constituents (mg/g)

ETd 2R R HERBEEE A BT EIEEIR it HEH
1 0.934 5 0.971 8 1.132 4 1.127 4 1.942 4 0.500 3 0.960 8
2 0.9310 0.727 1 1.0513 0.757 4 1.218 9 0.446 0 0. 606 9
3 0.8923 0. 806 6 1.117 8 0.451 8 0.727 9 0.506 0 0.5759
4 0.7312 0.688 0 0.915 6 0.371 2 1.524 4 0.413 5 0.3382
5 0.846 9 0.930 0 1.583 9 1.0323 1.241 2 0.480 8 0.797 6
6 0.9190 0.976 0 1.085 1 0.8422 0.8375 0.472 9 0.9153
7 0. 808 4 1.398 0 1.693 7 0.7952 1.133 1 0.438 0 1.034 7
8 0.558 3 0.500 5 0.989 7 0.632 7 0.792 0 0.287 8 0.601 2
9 1.025 6 1.081 9 1.171 4 0.919 3 0.965 4 0.542 0 0.927 0
10 0.814 5 0.8423 0.928 9 0.7335 0.712 4 0.412°8 0.784 6
11 0.9510 0.992 4 1.0852 0.852 4 0.8953 0.482°5 0.892 7
12 0.566 1 0.510 8 0.593 6 0.604 1 0.9713 0.273 6 0.470 9
13 0.749 6 0. 664 7 1.354 2 0.883 0 0.910 9 0.4277 0.563 7
14 0.794 7 0.844 0 0.941 6 0.728 1 0.848 8 0.417 2 0.774 0
15 0.781 6 0.8315 0.911 7 0.489 0 0.788 3 0.398 1 0.792 1

FHH 0.820 3 0.851 1 1.103 7 0.748 0 1.034 0 0.4333 0.7357

5 HPLC {58 B &L

501 #aXdmka g 6 “4.37 T,

5.2 FEFER

5.2.1 KEwmERE B mIE (S1) e,
FE “4.17 TR HEREIE 5 R, AR 4k
AT AL RSD /N T 2. 17% , F WAL RS %
R4f,

5.2.2 REMERE Bt (S1) i,
F0,2,4,6, 12, 24 h1E “4.17 TEFGEEMLT
HEFED 5, DA A& R 06 g T AR RSD b T
2.29% , FIAEWAE 24 h WEGENE R4,

5.2.3 EEMEKE e “4.37 TR kAT
%5 EER AW (S1), 78 “4.17 TG &
TR G, A5 A S 06 U T AR RSD 4/ T
2.36% , RWZITEEEMERL,

5.3 B#AER

5.3.1 MFUERA B 1S HEAESY, & “4.37 T
TRl IA, E “4.17 WEIERIET
HERENE , BEPE HPLC @ikl 23 AN 25 B 4y |
TR R ORIy A I

5.3.2 AUEST K ¢5.3.17 Wi K HPLC (il
Bl A b2l (038 48 S0 S A LR P R
(2012 hi) , e S8 R 0.1, S1 A MIA
i, T 2 SR IEE B3 LRE, A i dE o R G

3210

(K9), JFITEMMUE, 2558 0% 16, Hbn] s,
15 A G SR o IR R 2 Ta) B kR 0L BE 44k
F0.98, FHHIE 2, HFFERE,

B9 15 #HtiEWELIE B MM HPLC 59U E i
Fig.9 HPLC fingerprints for 15 batches of Qingyan

Zhitong Granules
5.4 FAMEIINL G
5.4.1 FRIN @ SXEE XS, Bk 6 SIEh
ZRIGIR, 10 TN HETR, 12 TIENEBEE T A,
16 FUEHRILETR, 17 FUWEHF3E T, 18 5%
TR, 19 B AT
5.4.2 HJE B 15 B R 2548 59 (5 R I RGE
1R 417 BIEGEFETIERRNE, 2R ILK
10, FEXFHAT I DR BR IRFE] | A S N R AT B 4
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Tab. 16 Results for similarity evaluation

i AAARLEE
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15
S1 1. 000
S2 0.936 1.000
S3 0.985 0.987 1.000
S4 0.964 0.982 0.994 1.000
S5 0.985 0.997 0.985 0.985 1.000
S6 0.977 0.984 0.979 0.989 0.996 1.000
S7 0.983 0.996 0.987 0.997 0.998 0.997 1.000
S8 0.985 0.998 0.995 0.977 0.981 0.996 0.984 1.000
S9 0.968 0.981 0.985 0.983 0.986 0.998 0.985 0.989 1.000
S10 0.985 0.986 0.996 0.985 0.995 0.981 0.993 0.998 0.996 1.000
S11 0.996 0.994 0.983 0.968 0.994 0.986 0.985 0.985 0.998 0.995 1.000
S12 0.984 0.985 0.996 0.977 0.993 0.984 0.977 0.996 0.984 0.997 0.986 1.000
S13 0.985 0.993 0.986 0.983 0.984 0.993 0.983 0.998 0.985 0.977 0.985 0.984 1.000
S14 0.993 0.984 0.994 0.985 0.985 0.985 0.985 0.981 0.993 0.983 0.998 0.985 0.996 1.000
S15 0.985 0.986 0.987 0.968 0.993 0.983 0.968 0.986 0.985 0.985 0.985 0.998 0.995 0.981 1. 000
R 0.984 0.991 0.993 0.996 0.985 0.985 0.998 0.995 0.980 0.968 0.994 0.985 0.986 0.993 0.984

T A~K oAU HR AT, i, W5 K, 45T, M.

SBARAE . TEIA RS ORL
E 10

BkZ5H HPLC &t E

Fig. 10 HPLC chromatogram of single medicinal materials

BERIH MRS, 4RI 17,

®17 HFEAEER
Tab. 17 Results for common peak assignment

L) A 0 ) A W
A 5.6.17 fE —

AR 2.3.4.9.12.13.16.,18 22| ¥& 3

H4e35F 17 #A 8.13.15.17.,19.20 .21 .22
T 14 .16 FiA 14

G 16 e 10

6 Wit54R
ARSI B, I LS R SR LR T 2

Btk o1 o1, CEERB A 95%, & B E
3.75 mL, THREIE 67.5 °C, TH:EFE 10 min; 5
HERE S BRI B AR LS 4 KT 0.99, PO 43T
MiRR (ERME, Rt ¥—1E, Wahth) ik
SETTAMERRENE, f74 ICH Q8/Q9, GMP #rifk,
£ TLC E SR, SRR HRERS G Mt WU
FREG (LR T BE-FFRR-/K/ S EE- R G-V
fig-/K) PRALLRIRIREE A, R B IFHA
(= be-H g = S W - - R ) 4R THE M
TorBE, 4387 DL =S - Bk 5 =S b
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HEE-F R BT R 40, LSRN B (o B8 5 R AE 1,
BHEE A BB RS (2 5i-4 R 4 FR-5+
fE-H R/ CROER-H RR-/K ) BiF sk ik &R, 458
FIPESAITC T, IR bR, ARG B
e ie SR, #yaEm (biaf,
Pog ) P R R R A (P s
JF) TR (B, LR) Y RiEE
M2 (40l COX-2) 2 | AT (JAE NF-«B j# B
o) L OHETE (i) Y TR
mz%Fﬁ%%%oﬂmc I E I, R R

M2 (0.56~1.03 mg/g). F257H (0.37~1.13
mg/g) T BT (0.27~0.54 mg/g) Sk
gy, B SE SRR 1 g i LRI R St
JFiR=0.6 mg, F3#EFH =0.5 mg, #EH=0.3
n@“owm WA 119/ 0k HPLC 8 80 E IS A 23

e g g GRS <3% ), AU
k?o% R 22 25 WK 0 0 83 0] e 23 5 | A
oS A A, SR ORI i, R A
RITCHREIER A, AR 9 IR 255G, A%
SE T T2k < TLC-HPLC-#5 8r Mg £
AR ZR , RO TS IR BORL BT R AR S | K
DR SN A, iz il ) Tl Ak A 7= S5 R
FEHE 25 PR Bt HR 4%
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