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HE. BY TEHEREWBREKNA FEsE, AiE TLCIAX REER, KK, KEb, M REHE, KEZWE,
FREF AT ML, #EST UPLC FR 80BN, I P25 K -8-0-B-D- % bi 1T . K R-8-0-B-D- % phiT . Ki&
E-8-0-B-D-HIHEMH . KEW-8-0-B-D-HFMET . KREEHWE-8-0-B-D- AW, HEREE, KER, KEE,
REB, KEEWPEG SR, &R TLC BLAEW, CEEsE, 8 HLEEMIESUELS 4 20 LA, HMEEH KT
0.535, 10 i 7E4% HIL N IEXR R R (r=0.997 0), PRI MIIA 98. 7% ~104. 1% , RSD 0.59% ~2. 13% ,
S EVEE A 0.274 1~2.005 9, 0.547 8~5.192 2, 1.209 2~3.936 3, 1.039 3~3.330 2, 0.307 0~1.248 1,
0.118 2~0.674 7, 0.115 1~0.970 3, 0.224 5~1.789 3, 0.881 4~4.882 6. 0.801 4~5.099 1 mg/g., L& %L
fERaE, WA S H ORI S 5 PR
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Quality standard improvement of Dahuang Sodium Bicarbonate Tablets

CHEN Jing-hai'*,  HUANG Hua-hua®’*,  YANG Ya-li’,  WANG Ying-ying’, HE Xue-zi’
[ 1. Department of Pharmacy, Women and Children’ s Hospital Affiliated to Xiamen University ( Xiamen Municipal Maternal and Child Health Hospital ) ,
Xiamen 361003, China; 2. Research Center for Traditional Herbal Culture Inheritance, Research Base of Humanities and Social Sciences in Fujian

Universities, Xiamen 361023, China; 3. Department of Pharmacy, Xiamen Medical College, Xiamen 361023, China ]

ABSTRACT: AIM To improve the quality standard for Dahuang Sodium Bicarbonate Tablets. METHODS
TLC was adopted in the qualitative identification of rhein, emodin, chrysophanol, aloe-emodin, physcion and
rhapontin, after which UPLC fingerprints were established, content determination of aloe emodin-8-O-B-D-
glucoside, rhein-8-0-B-D-glucoside, emodin-8-0-B-D-glucoside, chrysophanol-8-0-B-D-glucoside, physcion-8-0-
B-D-glucoside, aloe-emodin, rhein, emodin, chrysophanol, physcion were performed. RESULTS The clear
TLC plots demonstrated good specificity. There were 20 common peaks in the fingerprints for 8 batches of samples
with the similarities of more than 0. 535. Ten constituents showed good linear relationships within their own ranges
(r=0.997 0) , whose average recoveries were 98. 7% —104. 1% with the RSDs of 0. 59% —2. 13% , whose content
ranges were 0.274 1-2.005 9, 0.547 8-5.192 2, 1.209 2-3.936 3, 1.039 3-3.330 2, 0.307 0-1.248 1,
0.1182-0.674 7, 0.115 1-0.970 3, 0.224 5-1.789 3, 0.881 4-4.882 6, 0.801 4-5.099 1 mg/g,
respectively. CONCLUSION This simple and stable method can effectively control the quality of Rhei Radix et
Rhizoma in Dahuang Sodium Bicarbonate Tablets.

KEY WORDS: Dahuang Sodium Bicarbonate Tablets; quality standard; TLC; UPLC fingerprints;

content determination
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KBTI E AN R R BRPR AN . AT
B, BRTREMEEmRT L, HAEAR., B8AR
Gh, WAEA BRI R AESG Y, REARSE . &
iE SR E AT REMR A ), s B ol e AT AR
W I R B RE 4 LT E AT R A P )
AEl, MEZZ N R E B e AT, Bih
R kR B EEEN Y, B, K&
e IR &8N R 0 A o AR T D AR T 2 bR
[WS1-04 (B) -89]'", [HAUN K& FaFL B/ . K
M SN T PRSI, R R S AN AT I
AUHAE , 5 AR R TLC X KR A
B R e ey il R AT R ), B A DY R
UPLC-MS/MS 3£ %€ + KRB & i, Eghigss ™
K FH GC 0 T I 25 2, TR B A DG o i
5 3 A v e i R TR (E S T AR R
ARSI AR R AAAE DL R I, (1) %51
WU BRI, RIEMEARE; (2) ERETT
R R UPLC-MS/MS i, #AEZH; (3) &&
D RETI R KB HE bR A £ BN R, B ab A
R, ANgai, B, ARSCIR N KRR SN
AR e T o8, DAAIZ IS 22 0T & A 4
5%,

1 W8

1.1 X% H-Class B S8R AH O35 (£H
Waters 2 F]) 3 BS224S BUHL - KF (fE[F Sartorius
5E]) 5 ME203 BUHFRF (Fi-k Mettler-Toledo 23
Al) ;5 KQ5200E B AL (B LT A A A BRA
GiDE, Direct-Q5UV T 568 4l 7K Bl (73% Millipore o
Al); DZF BURAE IR TR (RS 2% S
AR A ) ; WD-9403C IR AMY (dbRT T /S —1X
ael ) BERC G RN (F R TARA) .
1.2 XA 5 PEEREE-8-0-B-D-H 4 b
1, K R-8-0-B-D-j % W 11 . K B 13-8-0-B-D-
WA . R R-8-0-B-D-H A, RER
fik-8-0-B-D-HAWETT . KEM . KER, KHEW
PR R, KRR P EE (5 WP23083002,
WP23082806 . WP23051011, WP2306306, WP23051107
WP23051206 . WP23020110, WP23052909 . WP23030113 .
WP23030711) X HE & 0 01| 45 2 v &5 A P Bk
HABRAR (4 =98%), KEXTHEAH (IS
120902-201912) W4 |7 [ £ &b 25 & ke 2 BF 53 B
KECERIR AR 36 8 b, HARUWEE 1, HISCBHMERE
i (AW . OHE gl AR o b
afi; KRtk
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x1 KEBRBEWRER
Tab.1 Information of Dahuang Sodium Bicarbonate Tablets

i S A H w5 M A H

S1 202308132023 48 F 15 H|| S5 230301 202343 A1 H
S2 230702 2023 47 H 27 H|| S6 230204 2023 4E2 H 24 H
S3 23080302 2023 4E8 H 3 H || S7 20220721 202247 H 27 H
S4 210322012021 4F3 A 22 || S8 37230501 2023 4E5 H 31 H

2 HiES5%R

2.1 TLC &M% 5

2,11 XFHRGAEWH A RS SRR
KW, KREER, KBy, KA P BT R GE
i, 70% H B AR, WA 1 mL 43517 0.022 4,
0.006 6. 0.016 6, 0.094 8 0.084 8 mg I iRJ4>
R, RIS,

2.1.2 HEEE A BOARS 20 i, BECAE
Ky, W250.5 g, KiEFRE, MIA 10 mL 70% HEE,
A (900 W, 40 kHz) AbPE 30 min, ¥, %
Ay, ohug, BfE

2.1.3 XTERZGMEWCR S BOTERZ A2 0.1 ¢,
Fie “2.1.2" WUF kA, BIfE.

2.1.4  FAIPEREME MRS BOBAMERE AL 0.25 ¢,
Fie “2.1.27 TR Jrikdles, BIfE,

2,15 MEINE WIUKERR . KR T IR
EIATRAS 9 L, KEER ., KM, M2 REREX
HESR VAR A 3 L, HERCAY . XFRRZG A BIPEAE &
WA 9 wl, HFR—ER G HZER L, LD
Y- MR OHE-HR (18 : 2 : 0.5) NEITH|, &
T, TEEEAMT (365 nm) FRAL, Z5RWAE 1, H
PERTT, R A TR e T B S G A 2R R B
7 B b 7R A ] R RS B A BB A,

2.2 ¥

2.2.1 XTSRS IR R R B A
70% MPEERS AR, HICE 1 mL 5 10 wg ST U
W, AR,

2.2.2 Kudrdrik SrSWIBOM PR IA TR 2 L,
WA 6 pL, mFH—fEK G 2R, M=
S - - RR-K (100 2 30 2 2 2 3) CHJERIF
F, JBIF, fEEAMT (365 nm) FAHL, 4580
B2, FRULATAT, A T VR A T A TR I o7
B R R BRI ) 5 i DB,

2.3 UPLC ¥4 Bk

2.3.1 (i Agilent Edipse Plus C,q (3% 4
(3.0 mmx100 mm, 1.8 um); WM (A) -
0.5% R (B), BEEEVEM (0~3.5 min, 25% ~
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W 1~7 AEHRS (S2~S8), 8 N KB X HIEBEM IR M, 9 hkH

Rt B, 10 R RIEE X B, 11 B2 R EX S, 128
KT, 13 SR BN M, 14 MRS, 15 gt
i (S1),

B1 HEEEBR TLC &ifE

Fig.1 TLC chromatogram of free anthraquinones

e 1~8 AAEREL (S1~S8), 9 MEREE X IEM,
2 TXEHF TLC &BitE
Fig.2 TLC chromatogram of rhapontin

65%A; 3.5~4.5 min, 65%A; 4.5~6 min, 65% ~
90% A; 6 ~7 min, 90% ~98% A; 7 ~ 7.1 min,
98% ~25% A; 7.1~ 11 min, 25% A); K&

0.5 mL/min; #EIR 35 °C; BIMP K 222 nm; JFFEE
i1 pl,
2.3.2  XFRES A BOR B X R O

70% HI R AR, HIBLRE 1 mL &
IR, BN,

2.3.3 MMl g BORG 20 B, BELAE
¥y, BZ0.25 g, FEERE, HEMA 25 mL 70%
FORE, A AL B 30 min, 0¥, B4, i lE,

0.022 9 mg Z 4>

HIFC

2.3.4 kRS

2.3.4.1 AR B “2.3.37 TR
VAW (S8) A, fE “2.3.17 W(AGSMET HERE
WE 6 I, LAKEB NS, 154 A WA X R

FEIE] RSD $4/8F 0. 10% , AHXF 4RI FR RSD /)8
T 0.42% , %QWS(%%*%%”‘EE%O

2.3.4.2 fawtiE B <2.3.37 IR A
W (S8) i, iR FF 0,2, 4,8, 12,
24 hiE “2.3.17 WS T RIS, DA
Wy 2 IR, A5 45 A AR T O B4 B[] RSD 241708
T0.76% , FAXFUETH AL RSD ¥/hT 2.83% , KM
TRIRAE 24 h WRREME R 1T,

2.3.4.3 EHEMHRE BORM (S8) 0.25 ¢, #%
“2.3.3” WU AP AT R 6 it W, TR
“2.3.1" BEGESAM T RN E, IREBH IS
B FE e o €] Hﬁﬁﬁ"”m‘rﬂ? RSD ¥/ F

0.53% , A XF 0 1m FL, FRAE = L {H RSD ¥/ F
2.33%, #HZFEEENHRL,

2.3.5 [EiEARL B “2.3.37 TR AHAS A 8
Oy, 7 “2.3.17 TEAFEFOFE T IR 2, KA
s T <2k e a0 B A L R
(2012#&) HATEA, DL ST ﬁﬁﬂ@ K A %k
2, WOEREIESEE N 0.2 s, T kIR,
LR 3, S 20 AT,

HE/mV

HE/mV

I

i 12 16
[ 7 gl | 15| 18 20
v “‘ ,2 “\ L ”(‘" | ‘ 1| I'-# | h f

SV d

0 1 2 3 4 ‘ 5 6/‘ ‘ 7 : 8 9
t/min
3 St REMBSE M UPLC 545 %
FEREE (B)
Fig. 3 UPLC fingerprints for 8 batches of Dahuang
Sodium Bicarbonate Tablets ( A ) and
reference chromatogram (B)

2.3.6 AAMRIEEMT SRAT <2 @G s SURE A
ULPE R GE” (2012 J) TEAARUE, 452R IR
2, AT, 8 HAESARMRIE R T 0.535, i
AFTFK, RS EARRZER

(A) B
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Tab.2 Results for similarity determination
i S1 S2 S3 S4 S5 S6 S7 S8
S1 1. 000 0. 694 0.729 0.728 0. 660 0. 822 0.535 0. 890
S2 0. 694 1. 000 0.947 0.923 0. 892 0.798 0.576 0. 854
S3 0.729 0.947 1. 000 0.980 0.934 0.924 0. 755 0.914
S4 0.728 0.923 0. 980 1. 000 0.965 0.931 0. 817 0.932
S5 0. 660 0. 892 0.934 0.965 1. 000 0. 886 0. 861 0. 880
S6 0.822 0.798 0.924 0.931 0. 886 1. 000 0. 863 0.929
S7 0. 535 0.576 0. 755 0.817 0. 861 0. 863 1. 000 0.742
S8 0. 890 0. 854 0.914 0.932 0. 880 0.929 0.742 1. 000
2.3.7 MIXHEEREEE , AXPUEE A E 5 %R 070
SRR AL G R N X, gk 20
19 BN AHE, WK 4, HIEHSE, AL o
by A 0 A Xk A5 B3 B ] R R X s g R, 4 SR AL B I R ¥
f/min
%% 3 ~4 o
2.3.8 JCAUEIHIE S X I L E 10 4 M4 XRE UPLC BiRE
jj\iﬁﬂl% , ;H:_ EFI 3 % m% y‘j ﬁ % j( /EI\: %-8-0- B-D-% % Flg. 4 UPLC chromatogram of chrysophanol
* 3 HAEBEXRBHIE
Tab.3 Relative retention time of common peaks
U5 St S2 S3 S4 S5 S6 S7 S8 RSD/%
1 0. 191 0. 191 0.192 0.192 0.192 0. 191 0.192 0.192 0. 10
2 0.226 0. 226 0. 226 0.226 0.226 0.226 0.226 0. 226 0.09
3 0. 260 0. 260 0. 261 0. 261 0. 261 0. 260 0. 260 0. 261 0.11
4 0.279 0.279 0.279 0.279 0.279 0.279 0. 266 0.267 2.05
5 0.294 0.294 0.295 0.294 0.295 0.294 0.294 0. 295 0.14
6 0.331 0. 330 0. 331 0. 331 0. 331 0.331 0.330 0. 331 0.07
7 0. 354 0. 354 0. 354 0. 347 0. 354 0.353 0.353 0.354 0. 69
8 0. 405 0. 405 0. 398 0. 405 0. 405 0. 405 0. 405 0. 405 0. 64
9 0. 428 0. 428 0. 428 0. 427 0. 427 0.427 0. 426 0.428 0.12
10 0. 440 0.439 0. 440 0.439 0.439 0.439 0.439 0.439 0.07
11 0. 469 0. 449 0.470 0. 469 0. 469 0. 469 0. 469 0. 469 1.54
12 0. 486 0. 485 0. 486 0. 485 0. 485 0. 485 0. 485 0. 485 0.09
13 0.510 0.510 0.511 0.510 0.510 0.510 0.510 0.510 0.05
14 0.589 0.589 0.589 0. 588 0. 588 0. 588 0. 588 0.588 0.05
15 0. 648 0. 648 0. 648 0. 648 0. 648 0. 647 0. 648 0. 648 0.03
16 0. 661 0. 661 0. 661 0. 661 0. 660 0. 660 0. 660 0. 660 0.03
17 0.717 0.717 0.717 0.717 0.717 0.717 0.717 0.717 0.04
18 0. 828 0. 829 0. 829 0. 828 0. 829 0. 828 0. 828 0. 828 0.02
19 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 0. 00
20 1. 046 1. 046 1. 046 1. 046 1. 046 1. 046 1. 046 1. 046 0.01

W, 4 506N KIEIR-8-0-B-D-H & BT, 9 5 1%
KRB -8-0-B-D-H A1, 10 504y K 1 -8-
O-B-D-HAME 1, 12 5 6 Sy K # K H fik-8-0-B-D-
WA, 15 SIS REER, 16 518K
iz, 18 W RHER, 19 SN RHM, 20 Sk
HREREHEE, WIS,

2.4 &HEMT

2.4.1 XPRESAMETE KR AREUR 2 KB -8-
O-B-D-FH WEH . K% FR-8-0-B-D-H A Wi 1. K
2140

W R -8-0-B-D-H EWEH . K 1% Br-8-0-B-D- %) Bl
1. KRER W EE-8-0-B-D-H A W1, MEREE,
KEWR, KRER, KEB, KB PGS
B, BT 5mL 8P, 70% BB R -5 B 2 %)
JE, #A), R B VR FE 4300 D 0.460, 1. 820,
0.896. 0.744. 0.362, 0.672. 0.828. 0.502,
0.572, 0.512 mg/mL MW, KW 1 mL, #
T 25 mL &, 70% HEESR, #22), BIfE,

2.4.2 MELSE W H A BORS 20 A, BEGAE
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Tab.4 Relative peak areas of common peaks

W5 S1 S2 S3 S4 S5 S6 S7 S8 RSD/%
1 0. 882 0.563 0.319 0. 368 0. 348 0.299 0.171 0.716 52.45
2 0.125 0.071 0.032 0.019 0.036 0.021 0. 007 0. 052 83.45
3 0. 960 0. 538 0. 338 0.233 0.220 0. 169 0.024 0.319 82.07
4 1. 940 0. 697 0.393 0.299 0.192 0. 289 0. 061 0.716 104. 24
5 2.411 0.113 0. 241 0. 286 0. 096 0. 601 0.183 0. 860 129. 96
6 0. 157 0. 031 0. 025 0.024 0. 035 0.034 0.010 0. 084 96. 54
7 0.289 0. 159 0.092 0.074 0. 069 0. 083 0.037 0. 149 67.32
8 0. 094 0.112 0.093 0.043 0.072 0. 042 0.033 0.110 42.82
9 1. 407 1.430 0. 809 0. 690 0.533 0.495 0. 156 1. 131 54.91
10 1. 256 2.303 1. 201 0. 988 0. 721 0. 656 0. 159 0. 848 61.43
11 0.032 0. 044 0.012 0.015 0.018 0.013 0. 005 0.023 61.76
12 0.473 0. 425 0. 255 0.212 0. 161 0. 162 0.053 0.324 55.07
13 0.179 0. 837 0. 694 0. 673 0.412 0. 287 0. 238 0. 668 49. 95
14 0. 044 0. 065 0. 103 0.110 0. 046 0.072 0.047 0. 104 38.20
15 0. 326 0.117 0. 149 0. 198 0. 135 0. 169 0.113 0. 169 39.72
16 0.452 0.117 0. 161 0.278 0.114 0. 261 0. 151 0.333 51.28
17 0.718 0.419 0. 664 0.333 0.079 0. 607 0.175 0. 446 53.29
18 0.243 0. 145 0.249 0.304 0.114 0.238 0. 194 0. 306 30.90
19 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 0. 00
20 0. 165 0.133 0. 166 0. 159 0.153 0. 145 0. 147 0.170 8. 11
o . 0.5% B8 (B), BREEVEME (0~3.5 min, 15% ~
28-82 i *‘“ | 0 it 37% A; 3.5~3.6 min, 37% ~40% A; 3.6~5 min,
0.02 U‘Z’”(‘j s 2| oy 8 0 40% A; 5~6 min, 40% ~60% A; 6~7 min, 60% ~

w1
0 | (i
0040812162024283236404448525660646872768084

t/min

0.10 A LR A
0.08 4|
0.06= ‘ ')m
<004 | | ?
0.02 ; {l “\ 'ﬁ\z e . J\‘ "
00408121 6‘2.02.4283.23.6404.4‘4.852‘566.06.4687.2768084
{/min
B. X &

3. PIERIRE-8-0-B-D- MMM 4. KIAR-8-0-B-D-Hi hiik
9. RITH-8-0-3-D-HMAIHEH 10, KIH)-8-0-B-D-Hi %
B 12, ROCHHBE-8-0-B-D- AR 15 MR E
16. KU 18, KR¥HE 19, K¥H 20, KHHHE

3. aloe emodin-8-0-B-D-glucoside 4. rhein-8-0-B-D-glucoside
9. emodin-8-0-B-D-glucoside 10.  chrysophanol-8-0-B-D-
12. physcion-8-0-B-D-glucoside

glucoside 15. aloe-emodin

16. rhein  18. emodin  19. chrysophanol 20. physcion

B 5 A% UPLC &igE

Fig. 5 UPLC chromatograms of common peaks

¥y, WZ50.25 ¢, WEmFRE, FEMA 25 mL 70%
H s, A ALBE 30 min, OV, 847, idiE, HRsk
e, BITE,

2.4.3 FIPERES WO BOBAMERE AL 0. 125 ¢,
¥ «2.4.27 TR rikailg, BIAE,

2.4.4 {RELM Agilent Edipse Plus C 03+
(3.0 mmx100 mm, 1.8 um); WM (A) -

98% A; 7~8 min, 98%A; 8~8.1 min, 98% ~15%
A; 8.1~12 min, 15%A); AFFE 0.5 mL/min;
FEIR 30 °C 5 KM 260 nm; FEFERE 1 pl,
2.4.5 TREMAERE R “2.4.17 F “2.4.37 Il
o R R A B M AR O L, TE
“2.4.4” WEAESRMF R E, 45 I 6,
AT, S R (BWRT 1.5), #ik
PEAREIA KT 50 000, A | X BRGSO AL
oM TR DR B ] — 2, BAPEIC T, RAXDT
BLEERLE.
2.4.6 JrikiEFEsg
2.4.6.1 ZRMERRBE I “2.4.17 TR
HESRIAME 0.3, 0.5, 1.0, 2.0, 4.0 uL, 1E “2.4.4”
TS AE T SRR DA HE S A i O AR AR
(X), WEmBUMH AR (V) #EATEIE, 2550k
5, AIHIE MO TER AT BINZME R RAF
2.4.6.2 KRR, EERELE K “2.4.17 T
TN HR A AR R RS, e AE MR 10 ¢ 1,
3 LI kAR RO E &R (LOQ) ., A il R
(LOD), ZEWRILE S,
2.4.6.3 KEEERAE  HUE — sk SR iR
(S1), 7 “2.4.47 W5 &0 T HAEIE 6 1K,
2141
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o2 W%ﬁ%k%%&a&n%%%ﬁ;k%@&a
. 2?2 B-D-HZ M. KB R-8-0-B-D-H & B . K%
o | ‘ | -8-0-B-D-H A B AT . K R W fik-8-0-B-D-1 4
oon ' - ﬂxﬂ“ BEIT . HERIER . KRR, KEE, KEm, K
e 2 EE 0 T A RSD 4: B R 0.18% . 0.19% |
A At 0.16% . 0.11% . 0.15% . 0.18% . 0.28% . 0.29% .

028 0.08% . 0.42% , KUK % K 4T,
o 2.4.6.4 FREMWE R — 6 B &R W
igg ‘4 I (S1), F0.2. 4.8, 12, 24h7E “2.4.47 Tifa
ooe : [ W ) %ﬁ#?ii%i,%%ﬁ%ﬁﬁ%ﬁ;;n%
, it EIHETE . KEMR-8-0-B-D-H A HETE . K i £-8-0-
”Mwmwmhmtﬁgmmmw“mmm B-D-HIZE WY . KHW-8-0-B-D-H & W11 . K#E
028 FHE-8-0-B-D- A MEH . LS REER, KHEIR,
o KEFE, KEW, K P B g AL RSD 4 318
igg 1.50% . 2.15% . 2.83% . 1.08% . 2.31% . 1.61% .
008 1.13% . 0.77% . 0.98% . 1.06% , FWIFAE 24 h

rmsnEn R R T eTer | TURETERS,

<ﬁ@ﬁ 2.4.6.5 HEEMWIKE HAMN (S1) 6y, #%

1. FEERME-8-0-B-D-HAMEH 2. KIEFR-8-0-B-D-H Hj il
W 3. KIE-8-0-B-D-HAMH 4. KM E-8-0-B-D-Hj 4 #
5. RITEHEE-8-0-B-D-M A 6. fIERMAE 7K
WK 8. RMZFE 9. KEM 10. REEHEE

1. aloe emodin-8-0-B-D-glucoside 2. rhein-8-0-B-D-glucoside
3. emodin-8-0-B-D-glucoside 4. chrysophanol-8-0-B-D-glucoside
5. physcion-8-0-B-D-glucoside 6. aloe-emodin 7. rhein

8. emodin 9. chrysophanol 10.  physcion

B 6 &m4 UPLC &itE

Fig. 6 UPLC chromatograms of various constituents

“2.4.2" WU TS EE S AW, E “2.4.47
TGS T HEREI 4G P25 K ¥ K -8-0-B-
D- AT . KRB PR-8-0-B-D-F 4 Wi . Kk &-
8-0-B-D-HiZWETT . KM -8-0-B-D-HAMiir . K
R W EE-8-0-B-D-F A W1, LS RER, KA
e, RE(ER, KM, KEEFBS = RSD 40
7 1.82% . 0.54% . 1.05% . 1.53% . 1.16% . 1.74% .
1.90% . 1.26% . 1.75% . 2.33%, £ iZ T EEE
PERAT,

R5 BHESEKEXR

Tab.5 Linear relationships of various constituents

L% ENEpy r LN ng LOD/ pg LOQ/ pg

IR H K -8-0-B-D-H AW Y=2.046x10°X-2. 820x 103 1.000 0 0.005 5~0.073 6 0. 000 12 0.000 18
KE2-8-0-B-D-Hj A 1T Y=5.179x10°X-7. 373x10° 1. 000 0 0.021 8~0.291 2 0. 000 07 0. 000 24
KU -8-0-B-D-Hi % Wi Y=4.775%10°X-3. 675x10° 1..000 0 0.010 6~0. 143 4 0. 000 12 0. 000 36
KW -8-0-B-D-H 1T Y=5.575x10°X~1. 877x10* 0.997 0 0.008 9~0.119 0 0. 000 01 0. 000 30
KB Hk-8-0-B-D-H A Wi 1T Y=4.990x10°X-2. 116x10° 1.000 0 0.004 3~0.057 9 0.000 15 0. 000 44
FIERER Y=8.575x10°X~1. 497x10° 1.000 0 0.001 6~0.021 5 0. 000 16 0. 000 25

KR Y=8.994x10°X-2. 091x10° 1.000 0 0.002 0~0.026 5 0.000 15 0. 000 20

KUHR Y=6.034x10°X-3. 966x 10> 0.999 9 0.001 2~0.016 6 0. 000 12 0. 000 36

KHE T Y=1.028%10"X-8.280x10° 0.999 9 0.006 9~0.091 5 0. 000 08 0. 000 23

PN e Y=4.669x10°X-6.314x102 0.999 8 0.006 1~0.081 9 0. 000 93 0.001 86

2.4.6.6 JMFEFEMCRIAEE B A BT AT
Afh (S1) 64y, B2 0.125 ¢, KEHME, %
100% 7K BEGIAWE, #2 “2.4.27 TUF 7k
TR W, 1E “2.4.47 WG5S0 T ERE
W, TR meR, 2558, P25 K#EK-8-0-B-D-
WEHET . RIETR-8-0-B-D-H HiMi1r . K £-8-
2142

O-B-D-FE B . K ¥ H-8-0-B-D-H & H . K
W HE-8-0-B-D- M F 1, MEREER, K
Mg, KIEZER ., KEH, KECER P BEFRINEE EeR
I3 5H 100.5% . 104.19% . 101.8% . 99.3% . 98.8% .
102.9% . 101.6% . 98.7% . 102.4% . 102.8%, RSD
A9 1.67% ., 1.06% . 1.08% . 1.52% . 0.59% .
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1.07% , 2.13% , 2.03% , 1.48% . 1.82%,

“2.4.27 TN Jy ik g R AT, E “2.4.47

2.4.6.7 FEam A EWE W8 A, & HEGERMTHREINE, iHEEE, RILKG,
®6 BHABEWELER (mg/g, n=2)
Tab. 6 Results for content determination of various constituents (mg/g, n=2)

o h%ﬁﬁfso k%%@;&o-ﬁ-n j:évi?:%:s-o-ﬁ- tﬁ?%@is-o-ﬁ- ﬁﬁ#ﬂﬂféso rﬁ%k Sl A ol N¥

B-D- % HE T A D-Hi T D-HEMT  p-D-AIARET WE i

S1 2.0059 5.1922 3.936 3 2.294 4 1.248 1 0.458 8 0.7647 0.6399 1.5575 1.8513

S2 0.588 8 1.012 7 2.361 8 2.554 17 0.623 2 0.1182 0.1151 0.2245 0.8814 0.801 4

S3 0.821 8 1.344 3 3.0511 3.017 7 0.938 9 0.3277 0.3513 0.8554 2.0228 2.3731

S4 0.778 2 1.4119 3.460 2 3.3302 1.036 6 0.5830 0.7738 1.3793 3.0565 3.1851

S5 0.3300 0.547 8 1.209 2 1.039 3 0.307 0 0.1722 0.1680 0.2382 1.1167 1.170 8

S6 0.731 6 1.810 6 3.073 1 2.6159 0.870 2 0.5844 0.9241 1.2797 3.1988 3.3705

S7 0.274 1 0.938 4 1.749 7 1.1525 0.560 5 0.6747 0.9703 1.7893 4.8826 5.099 1

S8 0.8357 2.524 1 3.893 2 1.918 1 0.381 6 0.3533 0.706 8 0.9569 1.7609 2.167 0

A 0.795 8 1.847 8 2.841 8 2.240 4 0.745 8 0.4090 0.5968 0.9204 2.3097 2.5023
3 itie O-B-D-F AT . KE R P E-8-0-B-D-H ZHE T |
3.1 TLC ZM%A 76 8 L RMMMEAMA TLC  MEREE, KiER., K¥E, K&, KERH

g, 55X X REZGA A A B A A
[ R BE s, (RS, Bk, w1255
WrASTRI 5, HEURE i B IR 5 A T 22
3.2 AEmEME FEIESEER, AR
% MR KERR IR Z B0 R 25 B & AR TERCR
Z5E DL HOE A Y 80% MR, BUE MR
H R -8-0-B-D-HH BT AT 0.63 mg/g, KH
14-8-0-B-D- A AT T 1. 40 mg/g, K E
-8-0-B-D-HHFEH NG DT 2. 15 mg/g, KHEH-8-
O-B-D-#ZIHEH AR/ T 1,83 mg/g, KK P EE-
8-0-B-D-HENEH AL F 0.64 mg/g, fEEKHE
EAFDT0.33 mg/g, KEMRAIFDT0.46 mg/ g,
K#ERAHR LT 0.73 mg/g, K& AEDST
1.91 mg/g, REERHFEBATLT 2.04 mg/g,

3.3 REEFHMN (1) KERFEAR, HE
WATRBAEAE—E 22 R, IF H ARG TR ok
Gi—; (2) REFRESEAS, AHE5E K
MIZ5HE, T H = A7 )R R 2 A7 7 25
S5 (3) AT ESEORRF, Wk ik A
BHEMAI A | PR TRIREE S, S80™

mn R T ER
4 Zig

AR TLC 3, X RE IR &80 ok
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#', IEH&, =hyg', Z=zF, ATW, = A, #wHFH
HAFFERGAE, HH 2 730000; 2. HFEFER, #HH =M 730050; 3. ZMHTE-ARER,

7 21 730050)

WE: BRI HPLC RN E AMIK P e b 52 HREREmE | Sl . WniRmR . SHERT . ATZNY . BTBRRR . TR
SNER L, ERAEAT . AMFIER . RAMEIER . HEMIE R, Tk R Waters Symmetry C g U3EAE (250 mmx

4.6

mm, 5 wm); FshAZNE-0. 1% BEfE, BEREEVEMG; AR A 1.0 mL/min; #EiE 35 °C; &3 K 230, 280 nm,

HR R SESEATERNELELRRE (,>0.999 0), SFEHhEE F 3R 98.47% ~ 103.30% , RSD 1.13% ~
2.80% . &5it I AIEMMERIRE, PR T RMRAOR AR I B
A AP LA RN HPLC
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Simultaneous content determination of eleven constituents in Bunao Soft
Capsules by HPLC

CHEN Ting',  WANG Xue-mei’, LI Shuai-yin', LI Xi-xiang’*, ZHOU Ya-li', LI Xiao-feng',

YANG Shou-yuan®
(1. Gansu University of Chinese Medicine, Lanzhou 730000, China; 2. Gansu Provincial Hospital of Traditional Chinese Medicine, Lanzhou 730050,
Chinay 3. The First People’ s Hospital of Lanzhou, Lanzhou 730050, China)

ABSTRACT:. AIM To establish an HPLC method for the simultaneous content determination of 5-

hydroxymethylfurfural, chlorogenic acid, caffeic acid, strychnine, paeoniflorin, ferulic acid, paeoniflorin I,

epimedium glycoside, psoralen, isopsoralen and glycyrrhetinic acid in Bunao Soft Capsules. METHODS  The

analysis was performed on a 35 °C thermostatic Waters Symmetry C; column (250 mmx4. 6 mm, 5 pm) , with the
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