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WE. BN 2 ABRSREGNGREFEFE RRFEEEE(TLC) ESRAFOH RKETFT RS EHMEFTHEN; XD S
AR &3 (HPLC) e 52 ] A1) AR 35 5 25 35 e T 4004 09 &%, &3 45 A Agilent Eclipse XDB - C i 4 (250 mm X 4. 6 mm,5 pm),
RANAAA TRy - 0. 2% BER 5% (20:80,V/ V), #wik A 1.0 mL/ min, &Mk K % 230 nm, A2B A 25 C,#B#E A S uL.ER 9%,
INEF Ao 23 TLC B BEEFNT, 2 B ZORMF, £ B 5%, AP B R T AR 3 2 530 TR RS A 41. 34~165. 36 pg/ mL,
50.21~376.56 pg/mL,3.34~25.05 pg/ mLSe. B A 5 @mmERE X R RAF(r>0.9986) ;4% B AT T H RIS R RSD ¥
DT 2. 0%;F ¥ A Af e 55 100. 07%,98. 71%,98. 43% ,RSD 531 1 2. 21%,1. 67%,2. 41%(n = 6) . 7 PR H F .4 254 Fe
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Quality Standard of Tiaozang Shumi Mixture
XU Wei' ,ZHONG Baiming' ,WANG Jingwen’ ,FAN Runyong',ZHOU Qian',ZHANG Ming'
(1. Traditional Chinese Medicine Preparation Center,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 the quality control standard of Tiaozang Shumi Mixture. Methods Thin - layer chromatography

(TLC) was adopted for the qualitative identification of Paeoniae Radix Alba, Trichosanthis Semen and Angelicae Sinensis Radix.
High — performance liquid chromatography (HPLC) was adopted for the content determination of echinacoside, paeoniflorin and
ferulic acid in the preparation. The chromatographic column was Agilent Eclipse XDB - C,; column (4.6 mm X 250 mm,5 wm),the
mobile phase was acetonitrile — 0. 2% phosphoric acid (20 : 80,V / V) ,the flow rate was 1.0 mL/min,the detection wavelength was
230 nm,the column temperature was 25 °C,and the injection volume was 5 pL. Results The TLC spots of Paeoniae Radix Alba,
Trichosanthis Semen and Angelicae Sinensis Radix were clear with good separation, strong specificity, and no interference with the
negative sample. The linear ranges of echinacoside,paeoniflorin and ferulic acid were 41.34 - 165.36 pg/mL,50.21 -376.56 pg/mL
and 3.34 - 25.05 pg/ mL (r > 0.998 6). The RSDs of precision, stability and repeatability tests were all less than 2.0%. The
average recoveries of echinacoside, paeoniflorin and ferulic acid were 100.07%,98.71%,98.43% with RSDs of 2.21%,1.67% and
2.41% (n = 6) , respectively. The transfer rates of echinacoside, paeoniflorin and ferulic acid in the preparation were 28.38%,
54.05% and 65.00%, respectively. Conclusion The established method is simple, accurate, specific and sensitive, which can be
used for the quality control of Tiaozang Shumi Mixture.

Key words:Tiaozang Shumi Mixture; quality standard; TLC; HPLC;content determination
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I 1 g 08 A6 TR, I DR 32 FH WY T e 2k ) 1 B
DIfeZ=aLn DR M IE K, WE R, 2508 45 &/, HEE TR A
S TR YN -2 A% AR AR R RN A i R R K
GBS, PTG 2 g BE R K ] 5 40 A S A il 3
J T 4o st v B 3 TP v M o 4 e v 2 R
TG M OB 11 2 3R IR K- 18 2 45 I pi 22 A1)
fig, WS RVAYT B iz & LU R IR IR (25
FNAEAE R BB ARG 5617 RS MO E 22 55 1)
A L, ASHIE ST A BAAEAS B8 A 3 70 o3 B i
W HTF AR, A R B, R )2 605
(TLC) XTI 70 i (AT REE T Y IF S 25 E 1T
PRSI e RO A €438 (HPLC) B b A SR 46 1 LA
25 BB o S AT I R, DA ST 5 1 B bR
HEHAGE T

1 UFE5KH

1.1 {¢=8

Ultimate 3000 % /&5 %4 & AH {4 3% 1% ( 3€ & Thermo
Fisher Scientific 2% & ) ; AUW220D % 43 #ff K ( H A%
Shimadzu 23 ) s TU = 1901 BIXUEH LA - 7] W46t
BT (b 535 b8 AL A BR OEAE A F]) s FA2004 74 43
B R (i )RR AR A R A F] ) 5 G — 1008 AL 5
Peirrveas (ORI BRI BRI A A PR A ] ) s RE — 110254
e 25 RAN (g M R A BRA ) s SHZ — DO ) Y
AR B2 TR (R S JRBHEAE A B A ] ) 5SYG - 47
B TE IR K v S RN B RS A R A WD)
WGL — 45B 24 A PG XU T 1A R 28 B as A PR
75 ) 5 LCK2000 54 A 25 HL (K HE = 4E A %5 LK A FR
NP
1.2 R%

PRI AT R A5 750 (g 7wl o s s e v 2 4 55 oo i
5439 211201, 211202,211203) 5 24 U9 % BE 2544 R
FEF X 2GR AT R RRZGAE 0 SR X IR (5 i
91. 8% ) \7~j 24 1 X BR it ( 55 12 96. 8% ) . B B IR Xof IR oty
(5 HE99. 4%) , F40 F o [ 6 0 24 Sl ks A o e (AL
4% 9 K 120927 - 201617, 121184 — 201605, 120905 —
201610, 111670 — 201907, 110736 — 202044, 110773 -
201915) 5 AR R (01 se 2 b 250K A IR ST
A 45 2 200201 5 DU RRAR I8 245 0 A BR 2 W L 45k
C453210601; Ji #F & & B 25 A R A AL 5
201201) 5 FAATER T (Y I R RRE 2500 45 BR 2> ], 41t 50
211008; P41 7 55 i 254 PR | L ik 24 2106020142
BT T AR 2 A B | L 4450 200501) 5 24 K
(DU 55 254 BR A 7] L 4tk 4 €202011001F 5 PUJI ik
IR Z5b A FRA R A5 2 C157211001 5 BEER 5 % HE 24
WA R T #HES R 211010 - 11) 5 IRE IR O

GREL A R A F LS Bk 191201, 191202,
191203) ; BEWE G 820 (5 S AL T s LB il
ali, Hoail 3y o ali, KO e R aligoK .

2 HEEER

2.1 TLC %3

5 HURES 25 mL, IR CBAEH 3 IR, K 20 mL,
AU, 78T, 5% I B 2 mL VA, BRAS I
VW BRI X IR 2541 0. 5 g, i 2 1R 2 18E 20 mL, 4 75
(P13 250 W, 4 % 40 kHz, F[A]) Zb B 10 min, JE1 , 3
TAET, BRI R I 2 mL A i, RIVASEXGT R 25 RV A
iz T &7 A6 5 70 G Ak B T2 A B 2 03 A B 1 R
i, R ARt A VR T 2% T 3 T A BR M X R VS R - 4
2020 4F fi € [ 24 i (YR ) ) 3E ) 0502 TLC #2157, Wz Bt
R A 2~ 5 wL, 20 S TR — R G R AR I,
DL e (30 ~ 60 °C) - TR CGER(10:1,V/ V) R JE I
L, JRTF BUE B, B AMEAT (365 nm) TR A3k
T TR LT R 7E 50T BE 2 A T S A 7
AR R B 5 CBE S, HLBIMHEXT BTG T 4 PRI 1 A

JINEEF o A V8 R T 8 1k ) > I BT 1
XFREZHF 1. 0 g, 2R £ 10 mL, BB 75 ALBE 10 min, 3§
i, BIAS X A 2 b4 75 0 F R E T A A ) A A B T 25
il B Sl TIN5 7 14 BR P i TR 3 o 3 YA 85 T 9 il
A5 93 L VA AR 4% 2020 4F J b R 2% B (U ) ) 3
0502 TLC i 1), IR bR WA 2 ~ 5 L, 43l A T
W] — ke G 2 M L, LA il (30 ~ 60 °C) - R 4
BEC10: 1, V/ V)R IR, R IF U, i1, B2k 10%
BRIER £ AV, N2 0 (B 35 O, B H OEXT ARG it
T TR LT TR AE 5 0T A A VR 1S A 7
AR FE BB, BB RO T4 PR ILE 1 B,

FIAT JBORER 25 mL, IR TR 3 I, B 20 mL,
WOKAH, 75T, N AR 10 mL, $iEE , #7540 38 10 min,
DAL, B PR, A R At VA VR o BB AT X R 2 A 3
00 AR 1 mL B 1 mg (% BR 24 A I L
JUE &7 B G 700 Ak Ty B T2 A i AT B B AR A [T
T2 it VA VR B T o A B e X R I TR o ¢ 2020 4 i
o 24 i (DY ) )aE ) 0502 TLC 325 150, W B b ik 3
2% 10 ~ 15 L, 23 3 F IRl — e G2 M L, DL -
LR - Wl - HER(8:1:3:0.1,V/VIVIV) R
FEF, JRIE B BT, W55 LA 5% 7 B A R VA L, Jin 4
AW, B H OB AR R A A R e L 7R
55k R Y € R 7 L S A ) B B A, LB
PEXTHRIETHE LA 1 Co
2.2 SENE
2.2.1 ®BiELH

{0, 1% 4 Agilent Eclipse XDB — Cg (250 mm x
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Lo RGAE R 2. MAERREER 3 - 5 HHX&HER
AL B3G65 nmEAAT) BOREF(RAAT) @A k)
E1 HEEIEE
1. Reference medicinal materials solution 2. Negative reference
solution 3 - 5. Test solution
A. Angelicae Sinensis Radix (365 nm UV lamp) B. Trichosanthis
Semen (fluorescent lamp) C. Paeoniae Radix Alba (fluorescent lamp)

Fig.1 TLC chromatograms
4.6 mm,5 pm) ;TN : L - 0. 2% BEFR I (20: 80,
V/IV) ;A 1.0 mL / min; &0 )% £ : 230 nm; £ -
25 %;ﬁﬁ%ﬁ Lo
2.2.2 BERH %

Wb S 45 AT 254 BT BR R NS B A AE L RS
BRRAE A 5 n 50% BB, AR 1 mL & AA SR S T
4134.0 pg ATZ5H 1255, 2 wg . FIIBRAR 835. 0 g [y HA

— Xt B ST A RS 2 1,10, 1 mL, B 25 mL &5
R IRAD WA T mL E AR A 165. 36 we AT
502. 08 pg. FITERMR 33. 40 g TR X HE S RS 2%
HURE i S mL, B 25 mL2R i, K E 25,4 000 1/ min
B0 15 min, BRI, 220, 45 om TFLIE AR g 1, st
DRV, BIAS AL 5 T W S R IR R Ak T B T2 4%
ST A R PR AR L AT L X 1 B o R
VT 5 7 A5 A R S X R A

2.2.3 FHEF¥FEE

LR MRS S B R 2. 2. 2 0 IR A %R v
VL T U U B 3 B B X R U A S L,
2.2 VIF gl 5 A AR I 2, 310 57 06 1 AR . 245 SR It 3
sl VA TRCZE 55 TR A5 6T Bt Y VR[] % B ) ) Ah A A Y €21
T, HOBI X BROOE T, R E LR R AT 3
UL 2.

LM RHLE o G E L 2. 2. 2000 IR X IR
FRYATE 1. 00,2. 50,3. 75,5. 00,7. 50,10. 00 mL, & 10 mL
FEAIH, N 50% RS 25, il RS R4 1 0T e v FE
HIR16. 54,41. 34,62. 01,82. 68,124. 02,165. 36 ug/ mL,
A 25 A i vk B 4 i) Ok 50. 21, 125,52, 188. 28,
251.04,376. 56,502. 08 wg / mL, B B 2 o e i 43 5]
J3.34,8.35,12.53,16.70,25. 05, 33. 40 g/ mL (¥
RO AT S, BUE B, $22. 2. 1T R gk &
PEREI A, 10 S 0 T B, AU TR (V) S AR AR 1 i
B BV B (X, g / mL) R AL BR AT 2 1] 19 25
RWFEL,

A/mAU A/ mAU A/ mAU
120 120 120
100 100 100 |
80 |2 80 801 2
60 60 2 60 ¢
40 . I 40 | 40 |
| 3 ” | |
20 A \ J M 20 | 1 3 20 o ; ||
ol R — . 0 N Y | T Sl . oS Ve I = .
~10 — . . S et/ min g et/ min _ gl . . S ——s . . .t/ min
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
A C
A/ mAU A/mAU
120 120
100 100 |
80 80 -
60 60 2
40 40 u |
2 2 j 1 '
0 s o 3 0 S Mo, J||- EEA
_18 I = .t/ min _18. L SR i — B 1Y )
0 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
D E

I AARFHHF 2. HHF 3. Mk
A RAIMREER B ARRER C HARXEMARESREER D a0 AESREER E. 45030 AR RBEER
E2 SEEEER

1. Echinacoside 2. Paeoniflorin =~ 3. Ferulic acid

A. Mixed reference solution B. Test solution C. Negative reference solution lacking Cistanches Herba

Radix Alba

D. Negative reference solution lacking Paeoniae

E. Negative reference solution lacking Angelicae Sinensis Radix

Fig.2 HPLC chromatograms
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z1 AMXREELER(n=06)

Tab.1 Results of the linear relation test (n =6)

Fz2 MENKRELER(n=6)

Tab.2 Results of the recovery test (n =6)

i R w2 A2 r M E (ug/ml) BHES #5421 MAT(ng) WEE(y) =KE®D) X% RSD(%)
MREHF ¥,=0.0231X,+1.3965 0.9987  41.34~165.36 WRHF .7 9.7 1. 9701
BHF ¥, =0.1045X,+0.3592  0.9998  50.21~376.56 .7 9.7 155142 9198
M#ER  Y,=0.2936X,+0.0927 0.9992 3.34~25.05 .7 7937 157116 100.47 oo
25 B B < HOR & 0 B VA VG o, $ 2. 2. 130 3.7 PRI 156954 1027
TR A PRSI 5 VUG, T2 SR T L 45 LA R o
B5°HF AT TE W B R W 8L A RSD SR 1. 16%, T AR DR R
0.39% 1. 01%(n = 5) . FE 1] (Y HuKE 55 7 (L f GEES 1502. 1 1506.25 301545 100.47
B PR L] — D3 S A Bt 200 T 50 e
NE0.2,4.6,12,24 hIN, 452, 2. 15 F @il phik 1502i1 1506:25 2981:57 98:22 AL LG
FEIAE | 10 S 0 1T FH o 25 RN R AG 1T AT 24 1T L BT B R i 15,1 150635 2985 936
A FRLAY RSD 435 1. 18%,0. 70%,1. 38%(n = 6) , ¢ M1 15001 065 295429 9641
Pt A R RO 24 h N EEAERUE e 5.3 0.2 1508 10101
A2 RIS HBORE S (IE 5 o 211201) 36 &, % 54.3 60.12 115.15 101.21
2.2, 200 Ry i A R A A T, B 2. 2. 10T (A 54.3 0.2 133 98.7
FAF S VERENE 6 IR, 0 s i BT B A5 R 54.3 wn  omu s B
ARG AT BT B 1Y OF & i B e 54.3 6.2 11348 9.4
700. 15,1 619. 20,24.29 pg/ mL, RSD 435} 1. 42%, 54.3 60.12 11169 95.46

0.52%,1.30%(n =6) , R T EELZIERLF.

TR [l B8 A 2 B M A AR A,
25 mLAE I, AT 6 0y, 2 BKE B 2. 2. 2 350 F A
R AT BARIR T R SHA 400, 2 500, 150 wL, il
KRS HE 2. 2. 2550 F 5l A #2622, 130
BT SR A RN R |, 0 SR T AR TSR Il 2
K2,
2.2.4 HEAEMNE

B3 HRE o i, #9222, 2 391 R O vkl A5 R i v
W, 45 2. 20 VIR 3 S AR i s e T BRI
RS et e RN
2.2.5 ERRAHEBE

2 2020 47 b ] 25 3 (—35) ) vk SR 3 ik Y
AR AT CHIE 2GR iR A, $2. 2. 1T A% 4
PESEREIE TR R AT AT BT ERIR 1Y &
MR R = IR (M F i x ik
TrEFHIMA) x 100% . 255 W% 4,
3 itig

ot g v ] B X ) AT PR I
ALY R R HEAT TLC % 51, v R AR 2 v 1 s 5
S BRI A2 T e 2 R
P BB s AR B AR B A A 5 T2 R B o R A
T, BRI A BT AR U R AT R Y IH T
B TLC % 531, 45 5t 7w FLBE 5 G T Bl , B o HE G 1
Yo, T Ia ko, R ML B R B AREE VR A R A

3 HREENEER(pg/mL,n=3)
Tab.3 Results of the content determination of echinacoside,

paeoniflorin and ferulic acid in the samples (pg/ mL,n = 3)

e WRAH GERS o7 4 8%
211201 704.73 1607.33 24.15
211202 770. 47 1576.24 24.25
211203 674.94 1756. 62 27. 04

x4 BEHEHMOEBEMNEER(n=3)
Tab.4 The test results of the transfer rates of target components
(n=3)

54t 52 GieE HFHHM HALE H8F X

(%) mAE() (g (%) (%)

KRR 200201 4.21 60 0.7047  27.51
(453210601 4.18 60 0.7705  30.72 28.38

201201 4.18 60 0.6749  26.91

a4 211008 3.39 90 1.6073  52.68
2106020142 3.30 90 1.5762  53.07 54.05

200501 3.46 90 1.7566  56.41

4 )2 €202011001F  0.125 30 0.0242  64.53
C157211001 0. 126 30 0.0243  64.29 65.00

211010 - 11 0.136 30 0.0270  66.18

BROE SN T v o Sy AN A R E T TLC S 51 7
MRS PRI E AR 2RI R G IE Ok -
LROBE4:1,VIV)S5HEkE - ZRROBE(5:1,V/V)]
Pk AR TR AY A I Bt (30 ~ 60 °C) - TR Z R (10:1,
VIV, Al e —RERE G 8 J2 A L [R]E 5 il 9 245 41 119
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TLC %51

PRI AR AT AR 1 50 S g A/ N - T O LAC 4 o) L P SR 4
A BT ) B RAAE K (TGF - B) R ik
Jiy 18 |- Jz 20 2 G RD A A0 ST T A8 52 g b A
A7) AT AT BRI 25 o A8 5 P K K K 3 3 B 1T 4 1)
PR B 8 N K G, BEAR Y 387 1 Lk g, o8
A FEAE R AT BH 38 R T IR e R A2 AR 2 B0 0k AR
FHIT AT S 16 R B AT OB I R T 5 AR KRR
1 A iy A8 ABU0 5 XN B IE B A I SRR R
FHE =131 5 K R AT Rt A A8 /)N BRI o 58 ik ik
A0 R HEME R R] , 19025 R A2 A 5 K D BT AR R 0
BALAR T A ) RN S T N U SE B 7, 0 g 1
Rl REn e - 100 R Y /N BRI G A W TR AT 8 ORI
% T IR AT S U 24 88 4 36 1 B o A T
T AE o R A — AT UL A3 G v RPN R 3 1 AT
N TR G BRI R A T A PR A, 7E 230 nm i
K BRI 2% XoF B gt 5 W 40 AR e i, 5 STk 19 - 20
H Il — B B - K (O - K OIE - BRIk
3SR G, R DL MG - BEIRK R G B AT,
WETE /N, o , HL AT LAAE BE i [ A s 3 A 4 i 4 o
2020 4R 25 30 (30 )48 ) IR TR A SR A
HERET D EAHDT0.30%, A AT A
B0F 1. 6%, {9 BT B R A5 F 0. 050% . AR5
o, BRSO & R A e .

25 LTk AR ST e S T AR ET AR A R P AT
JREA Y IHR TLC %00 S 2RO b R 451 AT
2 BRI I A s T AR R L,
S RRE PGS, T TR AT A R % o A ) )
X b3 3 IR e R AT T, A
it PR SRR TR b A SR e R R A A, 7
— LT AESE .
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