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WE: BN ZiRuNTwFE=Fd 11 FUFRSEFTHRZHIRAEHE, FFFMFHANREFE E34A Waters HSS T3 4
(100 mm X 2.1 mm, 1.8 pm), %3484 0. 1% = R B AKER - TH (B ELBL), R4 0.3 mL/ min, %0 5% ¥ 4 250 nm, 43 4
30°C, ¥t EH | WL R AT L 7 Em e 2 RAEZ AL 25 AR PHRTHF FEF XN EEF BRI ER FTEE XEEE.
FEXFHA REIR XETEXZ XIAH KA ZTFROST, FRBIRES>MH AR DR - AN TR TN HERGERRE,
B AR A E S F A 0.080 6~8.06 ng.0. 194 0~ 19. 40 pg.0. 049 4 ~4. 94 ng.0. 088 9~8.89 wg.0.030 4~3.04 pg.
0.0142~1.42 pg.0.017 9~1.79 pug.0.016 94~ 1. 69 ug.0. 020 0 ~2. 00 pg.0. 0259 ~2.59 pg.0.009 18 ~0. 92 pg & FE 1 54 & A
SR R RIF(r=>0.9995) 45 F L AR F LK LR ) RSD 3T 2. 0%; F 3 At @ & A 96. 90% ~ 102. 01 %, RSD %
0.52%~2.58%(n=9) Rl — )] ZHBHERRE—HBRIF , AR ZIMELELEF,IIRRELEFHOEIZRS AT EZF KER.
WE R HARE RS F B 5 R, S REA TR, TR T Ew R =3000F 11 A F R4 &2 2L 230
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Content Determination of 11 Components in Siji Sanhuang Pills and Chemometric Analysis

LEI Rong,SU Jian,BAI Jie,LIU Yongli,ZHOU Yanan
(Hebei Institute for Drug and Medical Device Control - Hebei Key Laboratory of Quality Evaluation and Standard of Traditional Chinese Medicine .,
Shijiazhuang , Hebei , China 050227 )

Abstract: Objective To establish an ultra - high performance liquid chromatography (UPLC) method for simultaneous
determination of 11 chemical components in Siji Sanhuang Pills, and to evaluate the quality of the preparations. Methods The
chromatographic column was the Waters HSS T3 column (100 mm X 2.1 mm, 1.8 wm) , the mobile phase was 0.1%
trifluoroacetic acid aqueous solution — acetonitrile (gradient elution),the flow rate was 0.3 mL / min,the detection wavelength was
250 nm,the column temperature was 30 °C,and the injection volume was 1 plL.The established method was used to determine the
contents of geniposide, baicalin, wogonoside, berberine hydrochloride, baicalein, wogonin, aloe — emodin, rhein, emodin, chrysophanol and
physcion in 25 batches of samples from two manufacturing enterprises. The overall quality of the samples was evaluated by the
cluster analysis (CA) and partial least square — discriminant analysis (PLS — DA). Results The linear ranges of 11 components
were 0.080 6 — 8.06 pg,0.194 0 - 19.40 pg,0.049 4 - 4.94 pg,0.088 9 — 8.89 pg,0.030 4 - 3.04 pg,0.014 2 — 1.42 pg,
0.017 9 - 1.79 pg,0.016 94 - 1.69 ne,0.020 0 - 2.00 pg,0.025 9 - 2.59 pg,0.009 18 - 0.92 pg (r = 0.999 5)
respectively. The RSDs of precision, stability and repeatability tests were all lower than 2.0%. The average recovery rate of 11
components was in the range of 96.90% - 102.01%, with the RSDs in the range of 0.52% - 2.58% (n = 9). The overall
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quality of samples from the same manufacturer was consistent, and that was distinct between different manufacturers. The main

components that induced quality differences were baicalin, rhein, wogonoside, baicalein and wogonin. Conclusion

The established

method is easy, accurate and reliable, which can be used to determine the contents of 11 chemical components in Siji Sanhuang

Pills and evaluate their quality. Relevant enterprises should focus on the contents of the above components especially baicalin and

rthein in the preparations to ensure the therapeutic effect of the products.

Key words: Siji Sanhuang Pills; UPLC; cluster analysis;partial least square — discriminant analysis; baicalin; rhein; wogonoside ; quality
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T 97.2%) , P25 R E R IR (HE 5 O 110795 -

76

202011, F 97. 5%) , ILHAH T R (At 112002 -
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58%A—25%A ) ; i : 0. 3 mL / min; K3 K : 250 nm;
e 30 Ci iR : 1 plo
2.2 AiEHE
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ik A B X6 L 5 3 i R R T L B B
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W N 40 kHz) A FE 30 min, B 51 B =R, F 70% B
R IR B i, RS R, BRI, RIS R R
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2.3 HEFEERE

L EAE S B2, 2 0T IR A BE A T AR
VS VR B BRI X B T T A5 3 o, 6 2. 1 T B A Rk
FEIAE , 10 SRt 3 R o 45 SR 45 o0 1 €8 15 06 3 B B 34 R
T L5, HEIEX BE T80, R E LR R4 1F
UL 1.

RME R EE R W 2. 2 10 R IR A X R L



202447 A 20 H 5533 555 14 )
Vol. 33, No. 14, July 20,2024

&%

China Pharmaceuticals

HR I «

Inspection and Test

A/ mAU A/ mAU A/ mAU
175 300 2 500 2
150 250 i
125 200 400
100 4 300 5
2 150 i 4
50 100 N o 200 \
25 50 | h 561, 9 |, 100 | Y 8
0 Y | i l
t/min O] = b min — 90 Hemeee ol — ¢/ 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 A/mAU
200 4 500 2 2
400 00
150 2300
300 5
100 . 200 5
0 200
1 3 3
10 100 8 100 1
0 ol e 1 I P uﬂl 67,9 1011 b Al 67}.. 9 10n
i t/min - 20 t/min - 20 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
D E F
LARTH 2. 53 3. EAA 4 HBER 5 REFE 6 FERKEE 7 KE®m 8 EEE 9 KEE
10. X #&  11. RF X Pk
A RASTRSER B ARSER  C - F. BB &RER(S AN ERF FEE KT M)
E1 BszmkEtikE
1. Geniposide 2. Baicalin 3. Wogonoside 4. Berberine hydrochloride 5. Baicalein 6. Aloe — emodin 7. Rhein 8. Wogonin 9. Emodin

10. Chrysophanol

A. Mixed reference solution B. Test solution

11. Physcion

C - F.Negative reference solution (lacking Rhei Radix et Rhizoma,Scutellariae Radix,Gardeniae

Fructus, Phellodendri Chinensis Cortex, respectively)

Fig.1 UPLC chromatograms

B, TN 70% P BEE A B, 45 6 R AN [7) o i vk JiE 3R 971 TR
0 MR AR, 4 2. 100 R @R AR AR E , LA TR
IS R (X, pg) AR AL B TR (Y) AR AR
PEATERAE I A5 R LR 1,

x1 ZMXRERER(n=06)
Tab.1 Results of the linear relation test (n = 6)
B R s )3 7 A2 r LA E (pg)
wFH Y, =1.49x 10°X, +4.94 X 10*  0.9999 0.0806~8. 06
HA Y,=4.88x 10°X, + 1. 12x 10°  0.9995 0.1940~19.40
REBH V,=5.43%10°0,+ 1.62x 10 0.9998 0.0494~4.94
LB R Y,=3.49x10°X,+ 1.32x 10 0.9999 0.0889~8.89
*5% Y,=7.47x10°X,- 1.61 X 10°  0.9999 0.0304~3.04
RESE V=8 71x10°X,- 1.47x10° 0.9995 0.0142~1.42
FERKFE V,=4.86X10°X,+13.44 0.9999 0.0179~1.79
RH# 8 Y, =4. 18 X 10°X, + 5. 69 0.9999 0.01694~1.69
REE Y,=3.74 X 10°X, + 4.97 0.9999 0.0200~2.00
IS 1) Y, =5. 18X 10°X,, + 18. 53 0.9999 0.0259~2.59
KHELFE Y, =3.18X10°X,, +16.24 0.9999 0.009 18~0.92

55 BRI RS B2, 2 30 TR AN IR A S
LA 20 13T A A R SRR R 6 IR, Tl S W T
R 45 S 11 B R 0k 43 06 1 BRI RSD 2 0. 41% ~
1. 73%(n = 6) , RWULZHG B R4 TR LR 2

FoE M0« URE i (45 SR RIS i, #2622 30
O A LS U, A TR R IR 0, 3,6, 10,
16,24 h 4 2. 10 R (38 25 (R AR 5, 1 S0 T
25 5 11 B AE I AR 4 0 TR AR B RSD R 0. 21% ~ 1. 61%

xR2 BEE.REU.ESEMMEDKRIEER
Tab.2 Results of the precision,stability, repeatability and

recovery test

PN WEEAR  BERA FEMRE jm#%mii%wﬁ
BRSD(%) %RSD(%) 4%(mglg) RSD(%) X(%) RSD(%)

"t 0.41 0.52 2.04 .81 9811 1.0
FRF 1.39 0.50 12.85 152 99.05 1.50
RFERF 0.92 1.21 3.98 124 9690 2.24
BEOER 150 1.61 10.93 .88 100.89 2.58
#5% 111 0.69 10. 61 126 99.28 2.04
RERE 1.52 1.54 2.02 110 102.01  0.52
FEREE 049 0.44 0.38 0.83  98.26 2.21
P33 1.38 0.51 0.53 106 101.78 1.62
X#E 0.67 0.88 0. 64 102 9792 2.49
XEH 1.73 0.58 2.3 1.87  99.83  1.37
X#EEFR 132 0.21 0.58 0.89 100.51 1.97

(n=6), 2B AL 5V TR 7E = TR0 24 h WA R .
LR 2,
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x3 HREENELER(mg/g,n=2)

Tab.3 Results of content determination of 11 components in samples (mg / g,n = 2)

BEORRE PN OGRS ARVER EME USE FRRRE KER KRR KRR KRETR A5 AT AR RERF AROEA EME RERE FRAEE KRR KEE KEB AEETR
S2005 1284 398 1092 10614 2020 0380 0.1 0648 232 057 | S Le03 2693 533 10.49 34 094 0.4l L0 075 L902 043
SLN6 6134 3309 9402 174 205 0030 0.050 0157 LIS 0170 SIS L903 27398 534 1023 332 0976 0407 0983 0.689 L6 0.380
$§ 196 7575 L2813 ILeT 839 LS 049 0605 074 285 076 | Sl6 L912 28130 S4l6 10694 3536 L0200 0404 0972 0.69%8 L6%4 038
LD 1M 4536 0.8 8248 LD 0.0736  0.0095 0203 L4 0312 | SIT L& 284m S4% 12T Leel 075 0.3 0830 0589 L4 0338
§ 2065 IL87 324 W39 ILT8 e 04392 0.269 0399 342 0.5% | S8 L% 38502 7ML 9913 2017 094 046 L1260 0756 L912  0.44

S LAI9 1400 481 839 776 L4 0.0768
STOLI 10 3405 918 1S3 0882 014

0.053 0.205 1.408  0.305
0.022 0.288 1831 0.471

S19 1834
S0 1438

5895 496 1L64T LD 0387 0252 0.65 0434 1232 0.2
1% 654 1.9 1928 0816 039 L1006 0.68 1.662 0.3

§ L7 755 2803 10074 839 LT 0475 0760 0.856 2840 0749 | S0 148 B3 6386 1344 1906 0.798 0.402 0.9 0.760 1838  0.449
R I R B A 8430 IL789 268 0.0765 0.0099 0204 1446  0.346 | S2 1663 33616 6.495 1189 1728  0.766 0.386 095 0.655 1603 0.3l
SI0 2,014 28419 5569 10148 3343 0959 0420 L09  0.745 1908 043 [ S23 L4100 392 6505 13508 1898  (0.812 0.3 0910 0.710 1930 0.4183
S L3S 24089 4858 16071 1334 052 0243 059 047 LI 0290 | SM 2046 25213 4887 1L028 2956 0.8 0.3 0.948 0.703 1816 0.4096
SOL W30 5416 11290 35%6 L0200 0400 1006 0.688 Lee2 0386 | S25 217 27.3%8 534 10523 33 0.97% 0.383 0.9 0.676 1623 0375
S3OLY 35% 685 1095 Less 0758 0372 0897 0.5 L1480 0.363
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11 R 4 1 TR A [ 5 75 96, 90% ~ 102, 01% ]
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