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Simultaneous determination of nine constituents in
Tongshu Koushuang tablets by HPLC”
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Abstract Objective: To establish an HPLC method for simultaneous determination of loganic acid, gentiopicro-
side, hesperidin, paeonol, aloe — emodin, rhein, emodin, chrysophanol and physcion in Tongshu Koushuang
tablets ( Rhei Radix et Rhizoma, Aurantii Fructus Immaturus and Gentianae Macrophyllae Radix, etc. ) .
Methods: The samples were extracted by refluxing with methanol and the separation was performed on a Thermo

Acclaim — C 5 (250 mm X4.6 mm, 5 wm) column at 30 °C, with mobile phase consisting of 0. 15% phosphoric
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The injection volume was
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acid solution and acetonitrile with a gradient elution at a flow rate of 1.0 mL + min~".
10 pL, and the detection wavelength was set at 236 nm ( detecting loganic acid) , 280 nm ( detecting gentiopicro-
side, hesperidin and paeonol) and 254 nm ( detecting aloe — emodin, rhein, emodin, chrysophanol and phy-
scion). Results: Nine constituents ( loganic acid, gentiopicroside, hesperidin, paeonol, aloe — emodin, rhein,
emodin, chrysophanol and physcion) were in good linearity within their own ranges (r were 0.999 1 -0.9999) ,
and the average recoveries were 99.6% (RSD =1.9% ), 101.1% (RSD=2.0% ), 103.0% (RSD=1.5% ),
101.6% (RSD =0.51% ), 99.8% (RSD =1.4% ), 100.9% (RSD =1.4% ), 100.8% (RSD =1.8% ),
102.7% (RSD =1.2% ) and 102.9% (RSD =0.86% ), respectively. The content ranges of nine constituents
were 1.871 =3.517 mg + ¢™', 6.274 = 12.55 mg - ¢”', 2. 140 —=3.946 mg - ¢~', 1.393 -2.018 mg - g ',
0.3948-0.8072mg-g',0.6575-1.246 mg - g™, 0.484 7 -0.9158 mg - g~ ', 0.839 8 — 1. 429 mg -
g " and 0.327 3 -0.547 9 mg - g~', respectively. Conclusion: This simple and accurate method can be used
for the quality control and evaluation of Tongshu Koushuang tablets.

Keywords: Tongshu Koushuang tablets; HPLC; chemical constituents; loganic acid; gentiopicroside; hesperi-

din; paeonol; aloe — emodin; rhein; emodin; chrysophanol; physcion; content determination; quality control

&R I R AT R T RS FE
SRR PR RN 8 A 24 20 18, B i FA BRI AL i
AR VE AT, G R R BB R K A
PR R e . 2R R A 2
JSCG3 T AR E P ) AH LA 5T R A5 ) R A
P 5 [ H BT DA 48 B 1 B B 24 BT 3 A R8T
[F] Bt L AA o 24 oy 2 o Sl T 3 B
A7 TR A o PP ASONS R B R DR 2 R R B 1 R A T
P, i ARA S AT IR Jor i 4 1) ) SCHR AR I8, 4
DL A T RN EAN il 0 B BT i . 7 Hh RS i
15K BB AR, EZETEE A 2 KRR R
W R 3 A T R K 8 3% e R o
LSRN O AR i e e, o ST R 0 D BT
EIRMRCTT B AL BRI R, N
B2l , EEE A AR TR R AR R
245 5 A PY B TR 3 I RIS, S 24, 322 PR AL
SN FRRZEO Y DRI, AR SR SR HPLC [ A
FE LR P S IR e IE v R B P B
EYN FION 1/ VN EIWN 1 VN ¢ L
B3, DU O 1 B o e 4 ) AR A A
Fr NTERT i, T DR m R 7R R E o
1 UF5iK%

1.1 U

Agilent 1260 #1755 240 AH (43854 (A RS BE
G &% . B Bl 2R DUIT A AR IR A, Agilent 23
H]) ;XSE =205Du 77 73 Z — L R (HERR 46

RWEHR L

Z o)) s EAVE TR K S S (6T KOG B BRI AN AR
FHIRAT) ; KQ - 500VDE j# 75 i peas (R 18 75 4%
mARATA]) .
1.2 itz
X RE A S R IR (LS 111865 — 20202005, & &
97.5%) J& JH 3 4 (44t 2 110770 - 201918, % &
97.1%) K& & 1 (4t 2 110721 — 202220, %
97.2%) . F} K¢ B (#t 2 110708 - 201908, &
99. 8% ) £ ¥ Z (HE S 110795 - 201710, & &
A~
=]
A~

D D

0

98.3% ) . K ¥ R (it 5 110757 - 201607,
99.3% ), K # £ (it 5 110756 - 201913, & &
96.0% ) K EH; (#5 110796 - 201922, £ 51 99.4% ) |
KR P k(LS 110758 201817, &5 99.2% ) W 5
& n 2y R E RS Be. H IR SR R IR (0 A
I 25 B AL 2 1R A FR A /D) 5 R i (i al,
Merck 24 Rl ) 5 7K A Ji B Rk o GlEF H A (L5
20221001 ,20221101 ,20220101 ,20220201 ,20220401 |
20220402, AR ZE LA BRA AL AR 3 4F)
2 FEEER
2.1 (OiAIE

K F Thermo Acclaim — C,; (250 mm X 4.6 mm,
5 pm) @35, LLO. 15% BN S A, Sl i
ZhAH B, BEEE YRR (0 ~ 10 min,8%B;10 ~20 min,8%
B—15%B ;20 ~ 35 min,15%B—25%B ;35 ~ 50 min,
25%B—40% B ;50 ~ 65 min,40%B—70%B ;65 ~ 70
min, 70% B —80% B; 70 ~ 80 min, 80% B; {1z 17

o e



JPA, zwmswmz=s

Chin J Pharm Anal 2024, 44(9)

- 1599 -

6 min) i3 1.0 mL « min~', #E & 30 °C, k&
10 L, A5 0 K 236 nm (K ) 5 2% 11182 ) .280 nm
R e IS R R P B2 5) (254 nm (R R o
EX VN 1IN E AN NEE- PN P

2.2 R
2.2.1 BRI BOE S IR AR A 20 A

(0.350 2 g+ F 7)), BRZ WA, WA, K % BORR Ky
0.7 g, BHILH T AEZIA K B S0 mL, FR &, A
R 60 min, HVS , FRFR I, FH A ESph 2 ak i 1,
P UET, DR 0. 45 pum BLALUERE, BIAS

2.2.2 MRS FRIRAL T TR A 2R LA,
BIHERZE T AL A PF R R Y H At 24 vk, $2 1R T
SIS FAMERE B, T2, 20 17 R 7 v ik %2
TS R PR SRR B G B R A
2.2.3 RAEXEEER KSR K
T PR, P2 R R R R R WX ]
10.07.8.07,10.61,6.02,6.88,7.60 mg 4y 5| &
25 mLAE i, A 25 B HUOK B8 | R B 2% FH Tk o) Ly

6.08.5. 64 mg 435Il # 50 mL i, fin FH A i
TEAE P A% B — X IR AR A TR PR O I X
W&k 5.77 mg B 25 mL HIHAR, FRO A0
A X IR A AR THERHIR 5 mL B S mL,
FEEZM 2.5 mL FEEREER LS mL KRB 4 mLoK
AR 2 mL KB 2 mL ORBEER I E 2.5 mL, i Y
TERBZIEL AHRA X IR A8 5 (5 SRR e
W VRERCH R R ER ORHIR KRR R
Yy S 2 > 78.55.224.1 ,62.75 ,42. 36 ,
14.20.19.32 21. 14 24.17 11.19 pg - mL™")
2.3 LEthiARE %

RO A TR 4 0 R P AR T T TR 5 T Ay
il F I T, 22 0. 45 wm SALIR RS, 20 B TEA
RO AN, 52 2. 17 I 3% 2 R HERE I 5 L il
R EOIEE (W 1) o 4R G 9 Ak
(0T W R B I [ 5 98 5 X TR At — B, S5 A AR 2%
JRWE B B RE R RT 1.9, IR A s R I O B Ik i) 32
B e B, OTE LRI R

A B
2504 300 -
o 2004 - 250
< 150 4 = 2007
E 100 508 E 150 2
< 6 ‘ = 100 3 4 8
50+ 2 3 l 9 ] : 1 56 7
1 50 1 I
0 - A l J ‘ j 0- e Jnlh u]. JUL “ l ?
0 10 20 30 40 S50 60 70 80 0 10 20 30 40 S0 60 70 80
{/ min {/ min
C D
200- 120 1
100 -
| 4
5 150 = g0
£ 100+ E 60
= < 40 5 8
504 5 8 6
6 20+ 1 2 7
O,J.L‘ i ‘ L s, i 7 |9 ol A 1 A ‘ i Ml 9
0 10 20 30 40 50 60 70 80 0 10 20 30 40 S50 60 70 80
t/ min t/ min
E 4 F
80 120+
100
2 8 2 80
B 404 g E 60
= < 404
20 56
1 2 3 7 9 20 1 2 3
0_ T T T T T T T 1 0 ) T T T T T T T 1
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
{/ min {/ min
1. B4ERFFBR (loganic acid) 2. JEIHTE T (gentiopicroside) 3. #% Jiz F (hesperidin) 4. J} Jz i ( paconol) 5. 7525 K i & (aloe — emodin) 6. KB
Bz (thein) 7. K#EZE (emodin) 8. K ( chrysophanol) 9. K X HI i ( physcion)
A JBAXHIR AL (mixed reference substance)  B. &£ (sample)  C. §ZE FLUFA AL 5 ( negative sample without Gentianae Macrophyllae Radix) — D. ftAH

SEFA MR B (negative sample without Aurantii Fructus Immaturus )
fiti (negative sample without Rhei Radix et Rhizoma)

1 @FFO%K A HPLC &iLE

Fig.1 The HPLC chromatograms of Tongshu Koushuang tablets
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Tab.1 The results of linearity investigation of nine constituents

Ji{43 ( component )

[8] 9 75 #42 ( regression equation ) r

LAY R (loganic acid)
JE BB ( gentiopicroside )

Y =12. 16X +26. 14
Y=12.18X +16. 12

¥ 7 ¥ ( hesperidin) Y=15.32X -0.561 1
P} B B ( paeonol ) Y =44. 68X - 6. 965
PSR F 2 (aloe — emodin ) Y=46.63X -2.014
KR (rhein) Y =33.81X -2.071
K#EFHK (emodin) Y =33. 60X —1.778
S # T ( chrysophanol ) Y =48.72X -3.991
Ko # 2 H ik ( physcion ) Y=31.99X —1.274

LR (linear range) /(g - mL~")
0.999 1 7.855 ~78.55
0.999 9 22.41 ~224. 1
0.999 9 6.275 ~62.75
0.999 8 4.236 ~42.36
0.999 9 1.420 ~14. 20
0.999 9 1.932 ~19. 32
0.999 8 2.114 ~21. 14
0.999 9 2.417 ~24.17
0.999 9 1.119 ~11. 19
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R2 IPMAMBELRKERILILLER(n=6)

Tab.2 Results of recovery test for nine constituents

% NS FE i JmA 75 [l i RESE & RSD/
( component ) (mass)/g (‘amount ) /mg (added)/mg  (detected)/mg (recovery)/%  (average recovery)/% %
AR IR (loganic acid) 0.3512 1.249 1.268 2.535 101. 4 99.6 1.9
0.350 4 1. 246 1.268 2.524 100. 8
0.3511 1.248 1.268 2.524 100. 6
0.350 8 1. 247 1.268 2.505 99.2
0.351 6 1. 250 1. 268 2.508 99.2
0.350 3 1.245 1. 268 2. 465 96.2
o HH 5 ( gentiopicro side) 0.3512 3.544 3.555 7.176 102.2 101. 1 2.0
0.350 4 3.536 3.555 7.045 98.7
0.3511 3.543 3.555 7.110 100. 3
0.350 8 3.540 3.555 7. 106 100. 3
0.3516 3.548 3.555 7.120 100. 5
0.350 3 3.535 3.555 7.248 104. 4
1 i F (hesperidin) 0.3512 1. 029 1.024 2. 065 101.2 100. 5 1.5
0.350 4 1. 026 1. 024 2. 064 101. 4
0.3511 1.028 1. 024 2.071 101.9
0.350 8 1.027 1. 024 2.055 100. 4
0.351 6 1. 030 1. 024 2.058 100. 4
0.350 3 1. 026 1.024 2.025 97.6
12 1} ( paeonol ) 0.3512 0.638 8 0.656 3 1.304 101. 4 101. 6 0.51
0.350 4 0.637 4 0. 656 3 1. 305 101.7
0.3511 0.638 7 0. 656 3 1.303 101.2
0.350 8 0.638 1 0.656 3 1. 306 101. 8
0.351 6 0.639 6 0.656 3 1.312 102.5
0.350 3 0.637 2 0.656 3 1. 300 101. 0
JEZE K (aloe — emodin) 0.3512 0.177 0 0.184 6 0.360 0 99.1 99.8 1.4
0.350 4 0.176 6 0.184 6 0.358 2 98. 4
0.3511 0.176 9 0.184 6 0.359 4 98. 86
0.350 8 0.176 8 0.184 6 0.3613 99.9
0.3516 0.1772 0.184 6 0.365 8 102.2
0.350 3 0.176 5 0.184 6 0.362 1 100. 5
FER (rhein) 0.351 2 0.282 6 0.300 2 0.592 1 103. 1 100. 9 1.4
0.350 4 0.2819 0.300 2 0.586 4 101. 4
0.3511 0.2825 0.300 2 0.5823 99.9
0.350 8 0.2823 0.300 2 0.580 2 99.2
0.351 6 0.2829 0.300 2 0.584 6 100. 5
0.350 3 0.2819 0.300 2 0.586 0 101.3
K35 2% (emodin) 0.3512 0.218 8 0.2312 0.452 8 101.2 100. 8 1.8
0.350 4 0.218 3 0.2312 0.446 6 98.8
0.3511 0.218 8 0.2312 0.451 5 100. 7
0.350 8 0.218 6 0.2312 0.446 9 98.8
0.3516 0.2191 0.2312 0.457 3 103.0
0.350 3 0.218 3 0.2312 0.4553 102.5
K FE ) ( chrysopha nol ) 0.351 2 0.390 2 0.406 8 0.816 2 104.7 102.7 1.2
0.350 4 0.389 3 0.406 8 0.802 7 101. 6
0.3511 0.390 1 0. 406 8 0. 804 9 102. 0
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F2(4)
%y FRp R JmA HUUEES S MEVES -2 [ i RSD/
( component ) (mass)/g (‘amount ) /mg (added)/mg  (detected)/mg (recovery)/%  (average recovery)/% %
0.350 8 0.389 7 0.406 8 0.804 0 101. 8
0.351 6 0.390 6 0.406 8 0.808 1 102. 6
0.350 3 0.389 2 0. 406 8 0. 809 9 103. 4
K5 2% F i ( physcion) 0.3512 0. 146 3 0.178 8 0.3323 104.0 102.9 0. 86
0.350 4 0.146 0 0.178 8 0.328 1 101.9
0.3511 0. 146 3 0.178 8 0.3290 102.2
0.350 8 0.146 1 0.178 8 0.3314 103. 6
0.3516 0.146 5 0.178 8 0.329 6 102. 4
0.350 3 0.1459 0.178 8 0.330 7 103. 4
*3 BEORAPERTINHEIERELER (n=2)
Tab. 3 Determination results of nine constituents in Tongshu Koushuang tablets
= Pt (contnet)/ (mg - g7')
(lot THERTTIR JeHE it Pz 1 FERER O KER KER R P
number) (loganic acid)  (gentiopicroside)  (hesperidin)  (paeonol) (aloe —emodin)  (rhein) (emodin) ( chrysophanol ) (physcion)
20221001 1. 871 6.274 2.140 1.393 0.498 1 0.768 3 0.571 8 1. 267 0.383 1
20221101 2.725 9. 006 2.424 2.018 0.807 2 1. 246 0.9158 1.429 0.574 9
20220101 3.517 10. 21 2.946 1. 891 0.497 3 0.8115 0.607 9 1. 110 0.411 0
20220201 2.810 10.22 3.500 1. 828 0.443 8 0.675 4 0.507 0 0.854 4 0.3419
20220401 2.889 12.55 3.912 1.727 0.4155 0.717 6 0.497 5 0.8%4 0 0.3419
20220402 2.692 11. 56 3.346 1. 628 0.394 8 0.6575 0.484 7 0.839 8 0.3273
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