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BERA G ARMNEGRETE AT 5 R E
EEE e, Tk Bew 4% AR

(1. TFAHBANAE RO, TF HE 1100365 2. WHZGR AF,TT kM 110016)

WE:BHN 2 HBRITAXRTFTFEXITEZ AAR KAXT X AH KA ZFTREGZTORBHARMEEE . FiE EidEd
Agilent Poroshell 120 SB - C 4 #£(100 mm X 4. 6 mm,2. 7 wm) , i 3048 2 ¥ BF — 0. 1% BFBR /i (85:15,V/ V) ,iik % 1. 6 mL/ min, 4
WA 30 °C, kKA 254 nm, AT A2 UL ER FEARKRE ATR KAE KEBH PR T ETRORTKESHNA 0.3775~
56. 628 0 g/ mL.0.468 3 ~70.244 8 pg/ mL.0.438 1 ~65.721 6 g/ mL.0.431 4 ~64.709 4 pg/ mL.0. 164 7 ~24.709 2 g/ mL
R A GETREEELRRIF(r=0.9999,n=06) ;4B HE A FLERELEREG RSD H 0T 2.5%(n =6); F ¥ mFwmk 5
# A 97. 11%,102. 73%,105. 00%,96. 30%,105. 12%,RSD 2 #1 # 1.28%,1. 69%,1. 87%,1. 81%,1. 16%(n =6),10 F 4=k & /= #) 74 3t
GBI RO LR S RSO TFHELSETALER 0.59me, 3 TREAR 0.24 mg. i Z 7 kBN Rk SR EH,THTH
FrekdT b oy 4240,

KR ARG EORAE R GARAT R R P ERE L R TR R AL R KA A PR & 3ale

Simultaneous Determination of Five Free Anthraquinones in Rhei Radix et Rhizoma from

Shangke Dieda Tablets by UPLC
TANG Xueting'?> ,WANG Zhaoqi',TIAN Jinmiao',KONG Lingfeng',ZHOU Chunling’
(1. Liaoning Inspection , Examination and Certification Centre ,Shenyang ,Liaoning ,China  110036; 2. Shenyang Pharmaceutical University ,Shenyang ,
Liaoning , China  110016)

Abstract: Objective
determination of aloe — emodin, rhein, emodin, chrysophanol, and physcion in Rhei Radix et Rhizoma from Shangke Dieda Tablets.
Methods

phase was methanol — 0.1% phosphoric acid solution (85:15,V / V), the flow rate was 1.6 mL / min, the column temperature

To establish an ultra — high performance liquid chromatography (UHPLC) method for the simultaneous

The chromatographic column was Agilent Poroshell 120 SB — C, column (100 mm X 4.6 mm,2.7 pm),the mobile
was 30 ‘C,the detection wavelength was 254 nm,and the injection volume was 2 plL. Results The linear ranges of aloe — emodin,rhein,
emodin, chrysophanol,and physcion were 0.377 5-56.628 0 pg/ mL,0.468 3 - 70.244 8 pg/ mL,0.438 1 - 65.721 6 pg/ mL,
0.431 4 - 64.709 4 pg / mL,and 0.164 7 - 24.709 2 pg / mL (r = 0.999 9,n = 6),respectively. The RSDs of precision,
stability, and repeatability tests were all lower than 2.5% (n = 6). The average recoveries of aloe — emodin, rhein, emodin,
chrysophanol, and physcion were 97. 11%,102. 73%, 105. 00%, 96. 30%,and 105. 12%,with RSDs of 1.28%,1.69%,1.87%,1.81%,
and 1.16% (n = 6),respectively. The average total content of the five components in 74 batches of Shangke Dieda Tablets from
10 manufacturers was 0.59 mg / tablet,exceeding the specified limit of 0.24 mg / tablet. Conclusion The method is simple,rapid,
and accurate,which can be used for quality control of Shangke Dieda Tablets.

Key words: UPLC; Shangke Dieda Tablets; Rhei Radix et Rhizoma; aloe — emodin; rhein; emodin; chrysophanol; physcion; content
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1 UFE5KH
1.1 {238

Waters Acquity ARC A SRR A5 (32 [E Waters
N ) 5 Sartorius CP225D Y, K SF (1% [ Sartorius 24
LK RN+ J7 0 2Z—) ; auto science B8 75 I 15 BEHL
(R BRI A A FRA ], D380 300 WA 3N
25 kHz) .
1.2 X%

FEEE R B FON AL (HE5 2 110795 - 202011, 2
R 97.5%) , KR RE A (L5 R 110757 - 201607, 46
FER99. 3%) , KB Z % IR (L4524 110756 - 201913,
ali R 96.0%) , K B By % B (HE 5 110796 -
201922, 4l 99. 4%) , K # R H ik ) 5 (A5 o8
110756 — 202218, 4L &4 98. 9 %) , ¥ [ H [F £ i 25
i K A8 B9 B 5 D BFRRAT R RE (74 4IE L G5 ol ST -
ST B UL 15 W BE (o, REEH BRBHERH A
FRA WD) ol (g2l , Jb il SR A BR A A 5 K
Rk

=x1 GRBITAHERER
Tab.1 Sample information of Shangke Dieda Tablets

By AR Fin

SI-83  EHAETHLARFTEAT 200902,201105,210701

S4-S8 KBEEHEARAT 20220301, 20220302, 20220303, 20220304,
20220305

210204, 210606, 210901, 211009, 220303,
200403, 220412, 220414, 220802, 220803,
220806, 220807, 220811, 220812, 220901
220902,220905,220906,221101,221103
21080261, 21100261, 22020321, 22030161,
22070121, 22070221, 22070321, 22080161,
20090161, 22110231, 22110331, 22110631,
23010231,23010161

210401, 210601, 211101, 220106, 220315,
220401, 220502, 220612, 220802, 220907,
221010,221204,230302, 230110
220501,220801,220101,220701,220703
S62-S66  HAERA B R 220902,220903,221003,221004,221101

S67 REERERMARAE 2105001

S68-569 AEERFFEHBRAAMRMNG  22101044,22210015

S10-S74 LEBLEHLARAG 220601,220602,220801,220901,221001

89-308  K&EXLHLARMN

S29-S42 MBS LA RN

S43-856 Hik P RASH LA RAT

S57-S61 HH%HAARMARAE

2 FHESER
2.1 Bi%EH

3% Y« Agilent Poroshell 120 SB — C £ (100 mm x
4.6mm,2. 7 wm) ; GLsAH : FHEE - 0. 1% BRI (85:15,
VIV) ;i 1.6 mL/ min; A 7 : 30 °C; I % K
254 nm; #EHEAE 2 wl.
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2.2 BREHE

MR % R B 225 TR B 3R 0T TRl R TR % R,
KB KA L KB X BB 9. 68, 11.79, 11. 41,
10. 85 mg, 43 A 'E 100 mL 25 Sl P, PRS2 FREUK R
PR HEG 10. 41 mg, 23901 & 250 mL 25 &, i s
VR IT e 25 B850 A Sy B — ol Ll 8 YA o G 78 T i
PR —XoF A8 VR A 3 A, T A R 1 mL A
FIEERER CRBR KRR KA 4 g KIERH
Bk 1.5 g TR AU, 550 A IR A X BRI

IURE i (G5 R S49) 18 &, WF4H , B2 0. 25 ¢, K %%
FRAE, B 25 mL S, i BE 20 mL, A5 Ab B (D)%
4300 W, 41 % 4y 25 kHz) 30 min, ¥4, i F s B O
FEZS AT UERL IR, RIS S U

HUBR KB AL i b 7 25k, 3 il 48 T2 & AN
B R VR B PR o, A3k VS T o 5 T s o S B
Xof B SV
2.3 FiRFEE

L@ MG A S R 2. 2 T TR A R AT
AL VS VR B B PR T R R I VR A e, 6 2. 1 TR (R
AR A o 5 SR A T S T e S R
V0T R (] R P B[] Ak A R €0 i 0, L BR 1 X6 BRI
T, R R R AT I 1,

LN R LS 3 B B WL 2. 2 T 45 51—t i
i 459 0. 1,1.0,2.0,5.0,10.0,15. 0 mL, & 25 mL%
S 0 A RO A A 2. 1 T A A A R
W5, LAVERE B MR (X, we / mL) g i AR B | 06 1 A
(V) RGP AR AR A T2 M BT 25 S 0L 36 2, W45 i 7
5 B BRI BN 5 0 AR Z M DG R AT

K % PRI RS A W 2. 2 T A A O
Fi 2. VIR 038 S5 % SL R RE DN A2 6 1K, 10 s I TR AR
GRS RBR RBEIR R R R Wy K & ik
W 15 R Y RSD 43 514 0. 23%, 0. 49%, 0. 75%, 0. 37%,
0.29%(n = 6) , FWLLNG B L R AT

Fae PR« B2, 2 0T A ot VS G e, 430 T
BeHl 5 0,3,5,19,24,30 h iF4% 2. 1 300 F (0,538 240 pERE
ME IC SR AR Z5 R A 25 KR R KRR
K Wy R B E ik 04 1 ALY RSD 4390 R 0.37%,
0.85%,0. 87%,0. 70%,0. 42%(n = 6) , F¢ WAL A TR
R R R 30 h R E e R

G A HR]— R 5 (2754 S49)290. 25 ¢,
WEBRE AT 640, 5 2. 2300 K 77 vk il 4 BBl i VA
F 2. VT 3B SR RE I il R e AR, I B
AR RER KER KEER R KEHER
ik (Y SF 24 2 & 4 51 0. 124 0, 0. 206 0, 0.292 4,
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Al AU Al AU A/ AU
0.025 0.025 0.025] |
0.020 0.020 0.020
0.015 0.015 1 0.015 \ ‘
0.010 W 0.010 r 5 4 0.010 ‘} ' 4
0. 005 0. 005 | 3 0.005] || 2 3 3
0 g}k\wid t/ min 0 ,L_&H 'AE—J\ )5171 / min 04 \\KPLJ&MX_ | _A/;_—'l / min
o 1T 2 3 45 6 7 8 9 10 o 1 2 3 475 6 7 s 9 1o o 1 2 3 475 6 78 9 10
A B C
. FEXKEE 2. KER 3. KFE 4 KE®H 5. KRFTE
A, AR RER B AR RER C ERXBER
E1 BeummEaiiE
1. Aloe = emodin 2. Rhein 3. Emodin 4. Chrysophanol 5. Physcion
A. Negative reference solution B. Mixed reference solution C. Test solution
Fig.1 UPLC chromatogram
F2 LGUXRERZER(n=6) F3 MEEKGRIER (n = 6)
Tab.2 Results of the linear relation test (n = 6) Tab.3 Results of the recovery test (n = 6)
B = )27 A2 r LMEE (ug /ml) KA RHEE) ER4Emg PAE(mg WBEmg WKE%) X% RSD(%)
FAKEEL  Y=3695.6009X+94.5065 0.9999  0.3775~56.6280 FAK 0.1361 0.0169 0.018 88 0.0353 97.46
KEBH Y=2716.2844 X -411. 1511 0.9999  0.468 3~70.244 8 %5 01318 0.0163 0.018 88 0.0349 98.52
IS 3 Y=2154.6464X-120.6810 0.9999 0.4381~65.7216 0.1302 0.0161 0.01888 0.0346 97.99 T
XEB Y=3808.2647X-28.8445 0.9999 0.4314~64.7094 0.1382 0.0171 0.01888 0.0352 95.87 ' '
KEETE  V=20041460X-184.2109 0.9999  0.1647~24.7092 0.1326 0.0164 0.01888 0.0344 95.34
0.809 6,0.203 0 mg/ g, RSD 43 %)M 1. 74%, 1. 50%, 0.1364 0.0169 0.01888  0.0353 97.46
2.03%,1.73%,2. 33%(n = 6) , F W] J5 1 5 Mk RL I ARE0L6L 0MS0 Q0B 0083 W
HRE AR B« BCES 20 T B RE 5 (472 S49) 0.1318 0.0272 0.02810 0.0560 102.49
) N =R N 1302 . . . .
0.13 g,%%%%,¥1T6fﬁ,ﬁ25 mL 25 B L 43 RIks 0.130 0.0268 0.02810 0.0555 102. 14 0wn L
. g N 0.1382 0.0285 0.028 10 0.0569 101. 07
BIMAFTLERB R REIR KR KEH KEREH
. e v N \ 0.1326 0.0273 0.02810 0.0557 101. 07
Mk o HER it 95 9 (5 0 531 4 0. 018 88, 0. 028 10,
0.1364 0.0281 0.02810 0.0577 105. 34
0.037 24,0. 100 10,0. 026 7 mg/ mL) %% 1 mL, ¥ 2. 20
N T v v S A A S xEE 0131 0.0398 0.03724 0.0800 107.95
7 A R T e 2. 1 TN R A R A AR T
o LA WA s R AH 73 ' ' o ) '
E TS BT B IR [ e384 SR L3R 3, R W i ofe o ows wm me
[H . .
WL R o 0.1382 0.0404 0.03724 0.0795 104.99
“ | AN — | :I-" [
2.4 HmEENE 01306 0.0388  0.0724  0.0%8 10204
0 SN £ = =1 _
EWIO | /_:EFEJJ:ﬂkE/J 74?“:#!313(%—7% Sl 574)% 0.1364 0.0399 0.037 24 0.0794 106.07
Wi, 2. 2RI IR A O I L2 DIUR & s o o oo 07wl
PSRRI  IAMR TR TP A 2SS KRB R K 01308 00067 000010 0.2044 9.0
R KRER OKEH KERPEN RS 4R 0102 00054 00000 0240 9850
9.30 L81
L4, 0.1382 0.1119 0.10010 0.2061 94.11
3 iTig 01326 00074 000010 02040 96.50
3.1 BiEEHERF 0.1364 0.1104 0.10010 0.2072 9.70
VNI EP%‘%ZTZ:IEJﬁ@%&ﬁ?&*ﬁéiﬂgﬁ((s}limadzu xEE 01361 0.0276 0.0267 0.0552 103.37
2010, Waters ) , /A 7] i f8 3% £ (Agilent , Capcell PAK PE 0318 0.0068  0.067  0.0551 10599
@%425),]([?]?]?[‘@(1.0,1.3,1.6mL/min),Klﬁj‘bﬁz—i’ 0.1302 0.0264 0.0267 0.0547 105.99 B0 L
*HH{A@UE‘H@%_O 1%@;@?(8515,8020,1// V),Z:Iﬁj*js%ﬁll 0.1382 0.0281 0.0267 0.0558 103.75
(30’35 oc)%élg%ﬁ:ﬂ@ﬁ%,;i%’%zgﬁﬁﬁgz lIﬁT 0.1326 0.0269 0.0267 0.051 105. 62
0.1364 0.077 0.0267 0.0560 105.99

[ENE L
3.2 REUFERERE
BT 56 T O RHERIT A (4 P 4R U [l 4

HURSCR , &5 5 [0]  42 ORI R 75 FR B A R BUR 2 AN K
IR IG 58T ARl ] (15,30, 45, 60 min) R BUK

67



RIS AR -
Inspection and Test

¥ &35 ¥

China Pharmaceuticals

202544 A 5 H 34557
Vol. 34,No. 7, April 5,2025

F4 HERPSHESESENELER(mg/ F)
Tab.4 Results of the

in

content determination of five components

samples (mg / tablet)

Bt kb B3 53;; s bpbr 43 ij;;
SI RBALEHL 200902 0.4501 | $39 D03 0.7456
S0 ARFEAT 0005 0.3812 | S40 210631 0.7594
$ 2000 0.6868 | $41 2301023109019
S&OREEEHS 2000300 0.3823 | $42 23010161 0.7766
S5 AR 2002002 0.3901 | 43 HFAERAAHL 20401 0.3197
$6 00303 0.421 | 4 ARG 20600 0.3190
§7 20020304 0.3880 | 845 2101 03885
s 2000305 0.3681 | S46 20106 0.4233
9 KEXLHL 2004 05614 | 47 W35 0.4357
S0 AR 200606 0.5377 || S48 DML 0.4571
st 20000 0.7852 | $49 0500 0.437
S 201009 0.7159 | 850 20612 0.3%49
s13 2003 0.847 | 851 20800 0.4362
Sl4 D003 0.8548 | S32 2007 0.4%81
815 DML 0.7088 | 53 21010 0.5M5
sl VM4 0.7342 | S34 DI04 05068
817 20802 0.5%20 | 855 230502 0.6110
s18 20805 0.537 836 20110 0.6110
819 V0806 0.5162 | ST MAEREHRY 20501 0.802
S0 D007 0.4993 || S8 ARG 2000 0.637
s 0811 0.6155 | 859 20101 0.848
) 20812 05118 | 860 2000 0.3432
A 2000 0.529 | Sl 20703 03859
o 20002 05384 | 62 HAREHBED 20002 0.4147
85 20905 0.7089 | S63 AR 20003 0.4540
$26 20006 0.5409 | Se4 20003 0.8751
il 20 0.7332 | S65 1004 0.3515
8 V03 0.5712 | S66 N0 0.3462
9 AMEEAL 2008061 0.3229 | S67 ARFRARMAMAD 2005001 04631
S0 AR 200060 0.7135 | S8 ARFERFREHE 2200004 0390
$31 2000321 0.8072 || 369 }Wﬁ A MI015 0.4125
) 2050161 07993 || S0 hBRLEHL 20601 0.9101
83 2070121 0.7900 | $71 ﬁFRH 20602 0.9056
$34 201021 0.7608 || $72 20801 08042
835 207021 0.7852 | $73 20001 0.7086
836 2080161 0.7736 || $74 21000 0.6836
$37 200161 0.7391 | X 0.5902
$38 V3L 07714

g5 S R HE I 30 min I RE LA R 5E 4, il dee 2436
PR30 min,

3.3 S=REME
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T 05 BHERAT J A D5 o i K B O I K B 2

2020 4F R 247 3 (58 ) ) R ek 0 Lo I K

B U S TR B BE M 0. 5% , HR 415 FRIS 1 B 52 - 14

18, ¥ 80% 4 #4 2HR IR B i RHERAT b i 25 K

EE WO AN SN 1N LU sSos N

KT A 0.24 mgo H R 4 0] WL, 74 HEFE S 5 FiiE

BB S & BN AT 0,32 ~ 0. 91 mg, F3I4 0. 59 mg,

FWRHERAT v B SR R AT

3.4 FHiEEM
ZOTEPRAE R P 25 R, o] T T O RHERAT

A BT E

5% ik

[MTE #. LEBEHZKA(M] . P EFHEERAE,

2009:192.
[2] WS, - B -3019 - 98, 2432 Sudrfe . F 7 #7 (F &
#[S].

(3] 24 &, B4, KW HPLC F M Z A ekt h P R &
ERFHHLSE[T]. LTUPL:TM,zoos 32(11) 1194.
(4] S5 #, %) @7, wwedh, 5 . HiAtskdr B m a4k skoa

LA 385 ) 97 AR ]. :Lr4&l:}f17%°—/u,1998,3(4):48.

5] X A= . IR B ECE5ANAR[]]. EFEE P
#)F],2011,24(8):3775 - 3776.

(6] 2 #,5Z24 k#HMN, 5. AT ARRIE R

#[J]. BRAEL%EZ,2013,9(11):30 - 31.
(7] 5%, 5 &, 06 . Hiftskdr han &g 16[J]. A%
+ W [E %,2014,33(30) : 128.

(8] AR HRENA . PEAREFEHR(—3)[M]. ¥
+ E E 2543 Ak, 2020257 - 258.

(9] M3t 2802 | IKAHE, 5 . UPLC & R B 2 5 5 AR ek

BREMA P IO R ETERERS A ERFHFWEE[]].
& 25 % ,2023,34(21) : 2595 — 2600.

[10] &R sk, 3B, %Lk . AT UPLC - UV - Q - TOF MS
HIBEZS(BE)ERY SR TR BT[]
Z-Hr K A 3R, 2023,42(8) 1992 — 999.

[11] FE%, iz kB #,% . 5239 %%4% 0% UPLC -
UV $es #8501, #325,2017,48(19):4017 - 4023.
[12] dfats, 244,18 4,5 . WL 2R UPLC - UV 3540
E%&ﬁ%&/\/\”«w ZAR)]. Fézhs,2022,20(4)

910 - 915.

[13] B &, M, 7 48,5 . =4 UPLC - UV 4542 B i 51
711, FEIAF 2,2022,24(6) : 1009 - 1017.

[14] T48 2, £ 3, 5485 %  UPLC - UV Fm 2 2 M8 &
AW ETF) P AK LI Re, ReRb,[J]. BHEhari,
2020,43(8):1587 - 1591.

[15] 4He . BEert e ke or P m At E(]].
6 R IE 2 Uk b 26 & ,2019,6(30) : 189 - 190.
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