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WE. BN ZIXPHPFRIEGREAFEFE KRG EER(TLC) Z XM A ABEER T NG (B Lk BRGHH AT
SR RO & AR AR € (HPLC) sk & A BEA LA MR T RKRE BTH BRE AXFNEE, FH 885,
HE Y AL BRGTLC BREFW, 5545, MRS BATFR. RAE KTH . BRE HEFRHEZTHAE 12.68~
608. 52 ng.75. 00 ~ 180. 00 ng.17. 75 ~ 425. 88 ng.50. 00 ~ 1 200. 00 ng ;& B M 5§ @A &b % & B4F(r=0.999 9) ;45 55 & AL AN |
FH KIS R4 RSD 390 T 3.0%; F 3 e AR w5 8 A 100. 26%), 98. 80%,99. 11%,98. 57% , RSD %~ #| 1 1.24%, 1. 84%,
1.07%,1. 46%(n = 6) ; B & & Mk T34 845 2 5 3 4 67.52%,78. 78%,71. 16%,76. 62%, A 2.3 T ALH i Pr s eiiet
AT R HEG RBEH
R R TIFEE REAE R G R SR HE AT #4F

Quality Standard of Tiangou Pinggan Granules
XU Wei' ,ZHOU Qian' ,WANG Jingwen’,FAN Runyong',PU Lili',ZHANG Ming',YANG Yunzhi'
(1. Nanchong Hospital of Traditional Chinese Medicine ,Nanchong,Sichuan,China 637000; 2. Nanchong Institute for Food and Drug Control,Nanchong,
Sichuan ,China  637000)

Abstract: Objective To establish a quality standard for Tiangou Pinggan Granules. Methods Chuanxiong Rhizoma, Polygoni
Multiflori Caulis and Puerariae Lobatae Radix in Tiangou Pinggan Decoction and Granules were identified qualitatively by the thin
layer chromatography (TLC) method. The contents of gastrodin, geniposide, puerarin and baicalin in decoction, granules and
medicinal materials were determined by the high — performance liquid chromatography (HPLC) method,and their transfer rates were
calculated. Results The TLC chromatograms of Chuanxiong Rhizoma, Polygoni Multiflori Caulis and Puerariae Lobatae Radix showed
clear spots and good separation,with no interference from the negative reference. The linear ranges of gastrodin, geniposide, puerarin
and baicalin were 12.68 - 608. 52 ng, 75. 00 — 180. 00 ng, 17. 75 — 425. 88 ng and 50. 00 — 1 200. 00 ng (r = 0. 999 9) , respectively.
The RSDs of precision,stability and repeatability tests were all lower than 3. 0%. The average recovery rates of gastrodin, geniposide,
puerarin and baicalin were 100.26%,98. 80%,99. 11% and 98.57% respectively, with RSDs of 1.24%,1.84%,1.07% and 1.46%
respectively (n = 6). The average transfer rates of the above four components in granules were 67.52%, 78.78%, 71. 16% and
76.62% respectively,which were significantly higher than those in decoction. Conclusion The established standard can be used for
the quality control of Tiangou Pinggan Granules.

Key words:Tiangou Pinggan Granules;quality standard; TLC; HPLC;content determination;transfer rate
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FEN DL R ek e i e AR R N BB AR R R R
i 12 305 VS i A 38 A A DGR 5 3 I AT R
I AR A8 R A ot 4 - o1 Pl R A7 A8 B B B L
GHEST ir e NI e N e A LT e N ) €
Yy o SR AT HR T, FRBE AL K 481 S T A ok R
F) A ST LR FH 2 35 (TLC) 1 % il 5 20 75 25 4
T E 5 e RN B AR AT M S 31, SR FH i 0T A
i (HPLC) 3 X F A ks K HE 24 B4 4 5 b B KRR
R M SRR S HHETERNE, DOAHIITR
By T R 1 Jo b o B AR S BRARGE F .

1 XE5RE

1.1 {XE

Ultimate 3000 7 /&5 %40 & AH {4 3% {2 ( & [E Thermo
Fisher Scientific 2 &) ) ; AUW220D %I 73 #fr K3 ( H 4
Shimadzu 22 7] ) 5 FA2004 1434 K- ( 13 S IR BHEAY
ar AR s TDSA RUEE FHESOHLCE M T S 3a s RS
J7);G — 100S B S e (G TR RER DR s AT FR
A]);ZF - 2 8 = RS AM (g T 2 5= i R )
RE — 1102 B Jig % 78 KA (1 5 MR A BRA R ) 5
SYG — 4 AVE b 6 I 7K 7 5 (R BT RS2 1 1 A BR 2
A]) s SHZ - DCID) BUPE A K 25 28 (_ifg ) IR BHE AR
HIRAF]) s WGL — 45B 7 H $ Gl XU 1A (R HE T 28
BB AT BR S 7)) 3 LCK2000 B A 25 1 (K H = JE K 2%
P FRAF]D .

1.2 R%

KAV (B e 25 55 A ] 255351k 1220501,
J220502,J220503 ; 2175 KRR 10 g JPHET 15 g B 30 g
WA 15 g %5, BE0) 500 mLL) ; K8 FF0R: (B g b 25
e S 43 91 220501, 220502, 220503, HiAS K
FAS 15 g) ;s KIBRZE X IE 5 (4IL5 4 110807 - 202010, 7%
95, 5%) 5 T XS B (4164554 110749 - 201919, 7%
197, 1%) , AR 20 B (F1E25-24 110752 - 201816, 7%
95, 4%) , B AT X RS (0S8 110715 - 202122, 7%
T 94.2%) , K R XTI (HE5 8 110756 - 201913, 1%
i 96. 0%) , )11 5 X BEZG#F (HE5 4 120918 - 201813),
I 1 A 2 AR RE IS e 5 R G T2 AR L RE A
GFysy 12 M (75 5P T A BRATRD) ; LG ikl
AR Y R o B 2, K Ryt 52 2K RO (L5
5] > 200501, 200601, 200701) , 45 48 F (41t 5 43 531 A
200401, 200501, 200701) , %5 AR (4L 5 43 %1 > 201201,
210301,210401) , ¥ # % (L4543 51 >4 200501, 200601 ,
200701) , 1 S i (4it-5-43-931 4 200401 ,200501,200601 ),
JIE (354351 4 210601, 210701, 210901 ) , Ho A 5k}
2bE, B B R T R 2 A PR A
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2 HEEH%R
2.1 EHES

I BURRIRE 5 25 mL, il 2R R AE B 3 UK, &
K20 mL, G IFAPUH KB 25T, 0 2 mL H B0 i[5 8
Yy, BRIl s T o BUURLAE 58 10 g, ISR S g
60 mL, HH (35250 W i 40 kHz, T [7])$#£H 30 min,
PEIT DR WOK IS ZE T, i 2 mLL BB i T, R4St
AV L BN ZS X BRI R 0.5 g K B R E , N
LR 2T 30 mL, #8745 $2 B 40 min, 381, 38 KB 7%
T, EIE PN 2 mL H B A, BRAS6 B2 M IS o 1 K
BT JFEIURL A J7 A0 T 25 A 15 A PR L A
AR VR ] B TV A B X RV TR 42 2020 4F Rl
b 2 8 (—3) )TLC ¥E 1719 IR IR W 4% 5 ~
10 WL, 43 5 5 F Il — Rk e Gy JE M b, R il ik (60 ~
90 °C) - ZFRZME(5:1,V/ V) RJRIFFH], JBIF, B, Bt
T, B ERAMEAT (365 nm) AR 45 S AL it VS VR (3%
Hh T 50T BR 2R 5 R N A7 R [ € T B
S BT BTE T TR LI T A

T - IO 0T R A o P R ) i VAR
BE R 0.5 mg / mL (8% B S VR o e 115 4 0050 T ik
il B SR T e 1) PR AR S, T B X Rt VAR o
2020 45 R 24 L (—3) )TLC 325170277 g B | 3R i35 v
K755 B 5 3 R S W A5 5 ~ 10 wL, 30l A T
] — ik e G )2 L, LA Tk (60 ~ 90 °C) - ZFR 4
fig — R (15:1:0.1,V/ VI V) RREFFH], I B, i
T, B EAMCAT (365 nm) R o 25 F A 5t T T €21
r 78 500 R LT R I A S A (] 2 Y B
BT BTG T4 3 ULIET 1 B,

B < BUES R 2 0T R A A, o R o e v
1 mg / mL (8% RS U e 1S S )T T kol 4
i AR B BT PEAE ah , IFFe AREa t V o 8 ol 1)
PR X RV T o 22 2020 A R € Hp FE 2 ) (— 3 TLC
LT IR I AR R B )] T A S A
5~ 10 wL, 53 5 5 T 7 —REIE GF s, EE MR L, DL -
FE - R (4:1:0.2,V/ VI V) RIEIFH], EBIF, B,
i, B AMEET (254 nm) F ARG 45 SRR 0 s i 6
T, 7 5 0T R VR R 7 IR [ ) B
S BT BT T PRI T C
2.2 AENE
2.2.1 ®BiE&H

KIRZE « O 3% F N Agilent Zorbax SB — Phenyl
(250 mm x 4. 6 mm, 5 pm) ; MBI R CNE - 0. 1% B2
TR (6:94,V/ V)5 M 1.0 mL/ min; K 3% K A
220 nm; A 25 C #EFER 10 L,

FEFH EIRER B kiR L s &
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1 2 3 4 5 6 7 8 21 1 2 3 4
A

1,17, BAMER; BB SR iz iR

2,2, AR I A BSRER 3 -5 ke 1 (%5 48 4 ]220501,J220502,J220503)

7 8 2 1 1 2 3 4 5 6 7 8 21
C

6 - 8. ALk S

Zie 1 (Be5 %51 % 220501,220502,220503)
A NE B BLE COBR
E1 #HEeILE
1,1'. Negative reference solution 2,2’. Reference medicinal material solution or reference solution 3 —5.Test solution I (numbers:J220501,
J220502,J220503) 6 - 8. Test solution I (batch numbers:220501,220502,220503)
A. Chuanxiong Rhizoma B. Polygoni Multiflori Caulis C. Puerariae Lobatae Radix

Fig.1 TLC chromatograms

i (A) = 0. 1% B FRVE W (B) , Bh B VEME (0 ~ 18 min i
12%A, 18 ~30 min I 12%A—27%A, 30 ~45 min K}
27%A) s KM KA 238 nm FEIR K 25 °C; HERER A 2 pl.
2.2.2 ERHEE

Xof HE U < 43 ) BBUR JRR 3R 6T BELA 10. 62 mg FTAE
T X RE A 8. 90 mg  AF R FRE , B 100 mL 2 i, fin
50% FR S i 0T 8 4%, BT o R EE 430 A 101. 42,
86. 42 wg / mL [ B — X BE S A L 43 31 LS A 2R 0] TR
fb 15. 50 mg FIEE X XF B 13,27 me, K% FRE , &
25 mL 2P, N 50% H BV A (T B 35 AR RV IR
I 65 C, MG B EIR) B2, il iU =ik
JI 3 5124 591. 48, 500. 01 g / mlL (18— B 5 350
a3 RS %5 W BOHE 7 AR E LSS I R A
8.68,3.00,10. 00 mL, & 50 mL 25 S, in PP e 25
il B 5 e B2 4 ) A 15,00, 35. 49, 100. 00 g / mL f
TRA X IR T

AR S VAT BUIRI AR AL S mL, K 2 28 % 25 mLL,
W B 5 mL, FE MK E 25 2 25 mL, 220. 45 wm AL 28
U, B YRR, BIAS S VS R I 5 BRUBUREAE 5 2 ¢, K

BERRE 7K E 7522 25 mL, 8 42 HL 40 min, 4 000 r/ min
B0 15 min, 280. 45 wm GALUE R o, B S uE 0, RI1S
PSRRIV .

IOFS Ak T HER A TR = e R A6 S B JI0RE Ak 5 0 T 25 1l
BRI IOHEF B AR TG S 0 S — B PR RE S
AL VS R B T vk A B — [P X R AT
2.2.3 FERFER

T JE RS W2, 2. 2 350 X R AR R
TRV BFIPE BA VRAS AG i, $46 2. 2. 1 3T g 5k
HEREIN A , T S5 03 o 235 2R BF M o R T T (i v
FE 5 X8 BV V€0 335 A R] £ B8 e Ak TG+ 4 04, e B
LIatE R PR ILE 2 K 3,

LR AT HIRGE B2, 2. 200 F KRE XS
WS VATR 0. 125,0.25,0.5,1,2,4,6 pL, IS 1B 5L
7 0.5,1,2,4,6,8,10,12 wL,#%2. 2. 1300 F (4l 544k
FENE 10 SR 08 AR o DAARR I s o3 R A (X, ng) R R 41
b TR (V) S AR AR AT St T 03, 45 [l 05 i e
RV L 1,

A/ mAU A/ mAU A/ mAU
120 1204 120
100 1 1001 100

80 801 80

60 60 1 60

40 401 40

20 2OJ| U 1 20 P

0 . O"— T L SRS e 5 ‘ 0+ el g e ‘
-20 === rrrrraer e [ AN _ o0 SRR s pisr f mink - _ g ¢/ min

2 4 6 8 10 12 14 16 18 20 0O 2 4 6 8 10 12 14 16 18 20 0O 2 4 6 8 10 12 14 16 18 20
A C

1. X%

A SRR

B. BriXdeimiz IV C. AT R SRRk

B2 REEHSHKEREE

1. Gastrodin

A. Reference solution B. Test solution IV C. Negative reference solution

Fig.2 HPLC chromatograms of gastrodin
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A/ mAU A/ mAU A/ mAU
35 3 35 35 3
30 30 30
25 25 3 25
20 2 20 2 20 2
15 15 15
10 1 10 1 10
5 5 5
,(5)1 t / min ,g | , . . . . . . Lt / min ,g, : —— . . . . . ,t / min
0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50
A B C
A/mAU A/ mAU
35 35
30 3 30
25 25 2
20 20
15 15
10 1 10 1
5 5
_(5) i . ¢/ min _2 t / min
0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50
D E

LARTH 2. BARE 3. F%F
A AR SRER B ARRSRERIN  C MR TR BRER D S BRGPEBRER B BB RS0 P AT R SRR
B3 RFEH.BERZX.EZHFNSVRERILE
1. Geniposide 2. Puerarin 3. Baicalin
A. Mixed reference solution B. Test solution IV C. Negative reference solution lacking stir — fried Gardeniae Fructus D. Negative reference
solution lacking Puerariae Lobatae Radix E. Negative reference solution lacking wine — processed Scutellariae Radix

Fig.3 HPLC chromatograms of geniposide,puerarin and baicalin

1 RUEXRERER F2 MENKIRELER(n=6)
Tab.1 Results of the linear relation test Tab.2 Results of the recovery test (n=6)
i R w35 A2 r LML E (ng) FRy HEAE(g) PAE(ng) WEE( BKE%) X%  RSD(%)
RARE Y,=0.3254X,+0.0652  0.9999  12.68~608. 52 Rhk 124,98 L0 M6 9015
BFH 1,=0.0905X,+0.0024  0.9999  75.00 ~ 180. 00 124,98 L0 M 99.26
BARE ¥,=0.1368X,+0.001 1  0.9999  17.75~425.88 124.98 12170 W6TE 100,05
FHHE V,20.0441X,+0.0748  0.9999  50.00~1200.00 pis Lo wn o mE LA
W5 B < B 2. 2. 2 T KRR 2 5% TRl V2 R ST 124.98 L0 4685 10014
BN R AR A i, 4 2. 2. 1 TR (i A i s A 124.98 DLT0 9.8 102.60
WE 6 K, LR IETH AL A5 R RIRER M T R R B 61044 604.94 120185 976
264 6 T B9 RSD 43 5 0. 95%, 0. 17%, 0. 15%, 610,44 604.94  1200.84  97.60
1.33%(n =6) , KIUEHREH E RIT 610,44 604.94  119.65  97.40 s Lu
Fa e PRI B 2. 2. 2 30 T i S A WGE 1L A 610,44 604.94  1205.48  98.36
THEIRFEO,2,4,6,12,24 hiNf#22. 2. 1 i F (%4 610, 44 604.94 121264 99.55
PRI E e SR TR AR A5 IR KRR AT 17 B R 610.44 604.94 12842 10216
25 S TF W T BB RSD 4y B 2.53%, 1.85%, BRE 200,13 201L03  403%6.84 10068
0.32%,1.97%(n = 6) , FHALX TARAE S IEE 24 h 2012.13 20103 4012.64 99.48
AR L
T PRI S BRI BB, & 600,382, 2. 205 201.13 200L03 399956 98.83
T A P AR, P 2. 2. 1 T T ik A A 20213 201103 398894 98.30
Mg il T AR IR S i A R RIRR e 17 . 20013 20103 3976.82  97.70
EARE AT S EMRSD RN 1.77%, 0. 69%, FRF 0 317318 320006 626424 96.59
0.45%.2.32%(n = 6) , KWy ik TV RET T8 320006 634146 99.01
P [ < 2 0 & i A il i, FR 6 0y, 9 SRS 3006 66T 9
S — % Jo 2 R 38 110 A — X BRI R, 2 2. 2. 2 T 3B 3006 63452 100.36
I vk il A A SRR, R 2. 2. 1 TR (3 A R R R 3B 3M006 6364m2 0
E ISR AR, JF SRR O 25 R LR 2, SI3I8 3006 6328 B4
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2.2.4 HEEENE
BRI SOBURIAE bl #5008 1, 0 4% 2. 2. 2 00 R U7k
il 28 U VA R, A 2. 2. LI (A A R R I
AT 3R LRI TR AR S i AR LR 3,
R3 FFLBRFNRSSENESER (ng/mL,n =3)
Tab.3 Results of the content determination of components to be

determined in decoction and granules (mg/mL,n =3)

Al Bk

2 ! =4
ik RTE OBRE AL KikE KTHE BRE A%F

J220501 0.09  0.50 L322 2.00 | 220501 0.46 226 7.45 1L75
J20502 008 0.53  L16 219 220502 0.40 230 676 12.68
J20503  0.08  0.48 1.27 168 220503 0.43 221 729 10.61

2.2.5 HMRESE

A MTTIEAR OO SOHE T E AR T 25 25 R
IS PR LAY, I 2. 2. 2350 J5 i 4 B i iR
2.2, 1IN @R AR EREINE TR BRR AT
BN CHA R AR SR A LU HGRRBURL S [ A
SR PP TR AR M RS R A R WK 4.

x4 BEBOEBEMNEER(n=3)
Tab.4 Results of transfer rate determination of target

components (r = 3)

BN REES JiA ik
Ky 4dngly) RRE(ngly) BBEN) ARE(ngly HBET)
KEE 200501 9.27 4.5 6.25
200601 8.18 3.91 48.74 5.44 67.52
200701 8.4 4.21 5.82
BFHF 200401 2558 16.69 20.35
200501 26.85 17.68 65. 05 20. 68 78.78
200701 24.92 15.96 19.88
BRE 0101 46.64 21.94 33.54
20301 4217 19.32 45.85 30.41 7116
20400 47.23 211 32.81
F5F 20001 136.58 66. 83 105.77
200601 148.65 72.93 47.4 114.15 76.62
200701 126,27 55.97 95.51
3 itig

KA B R R B A e B Kb HE T
XUERE E S AR ES P R R
HAAE Ty, TR K o R AR R Y PR | B B TR
AR NE E S BAR a7 TLCUI
Sl o L A TR ) S A TR % 1 R R 1) A AR R A A
s R RIBRZR , R R A A A FIfiR A
{ZBAT B LB P R IL AT AL TR 0 3 A P B RSUR 25, 2
e, BRI ORI S
MR TLC S IS5 /R, FLBE o5, b (i b, 43 8 P At
AT ORARII ST L LR 25 7 vk b et AR v

FR 2% A L 45 2R EBR B R LR RS, 2 T Il i e 5 WL

5 BAPEX IRTE T4

TR JFRIUREZE 7 F 18 R R AT 400 o s T v 8, 9
PR R 3R B S IR 5 B IRTR T T A A8 2 A
A FEFNET TR LTS AR 7 S U T R T 10 - 10 s AR BT
]I 2 A AR o R A AR G 1 A8 BEL 112, B AR AR T AR
A8 TR R Bl Y Wi 4 T R T ke RTST B R AT K
RS EOARTIFEE IR R R ME T IR R A
VR &S E AR ORI PB4 THE T H (238 nm) 5
MR (250 nm) B %517 (280 nm ) 7 H: fe KRz Ak
B A I B e 0 TRI AR, 259K O 238 nm I, 2% Jo i 41t
/N, A& H b W U T AR BRARL 5 B 58 T O[] 2 B (g A
(Agilent Zorbax SB — C ¢4 \Agilent Eclipse XDB — C g #E |
Agilent Zorbax SB — Phenyl #) , AS [R5 77 2 4t ( HH B —
K CHEE - 0. 1% BRI . LN — 0. 1% WEFR Y 1) X
RIKZR AETH R R A5 400 O 1 0 7 B34
R , 45 RALAETE O35 25 AF T HE i A 0
T BT W TE /N, S B R T 1S, BB RO T
5000, &M+ 4 0.95 ~ 1. 10,

AT Xof R - T R SO B HC BT SRk e
RIKE M T B MR TS 09 & = AT 00E 0
SE ) 5 ORE P 25 16 1R 1 o0 A9 5 o R S 3R A5 R IR
52, KA IFRORL G % 3 B 8000 T BIGH o AR A1 kLAY
sty PP RE AR T 5 24 0 AR 24 0, 0 SR S JEEABURE Hh AR
R E R EATERE , AR KIRR e 71 MR
B BIAFHET 1. 1,19.7,56.9,102. 2 mg.

L5 L RTIR ARG A ST T IR R I RIR) A ORL
HOITES B Sy B AR 0 T S T ¥ B IO o)
f i I T 1 RS e, AR R T )
R, A 3 2 % 3 A RURE 24 0 15 142 1l 70 BIR Xk % )~ i
OB A 5 PE 0 & BEEAT 1 BRGE , )y FL o A v Y
RS
S 30k
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