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Simultaneous determination of six components in
Shangke Dieda Tablets by UPLC"
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Abstract Objective: To establish a UPLC method for the simultaneous determination of paeoniflorin, naringin,

hesperidin, neohesperidin, costunolide and dehydrocostuslactone to improve the quality standard of Shangke Dieda

Tablets. Methods: An Agilent Poroshell 120 C,; column (100 mm x4.6 mm; 2.7 pum) was used with a mobile

phase of acetonitrile and 0. 1% phosphate solution with binary gradient system at a flow rate of 1.0 mL - min .

The detection wavelength was 230 nm and the column temperature was 30 °C. Results: Paeoniflorin, naringin,

hesperidin, neohesperidin, cosinolide and dehydrocosinolide showed a good linear relationship between injection
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concentration and peak area (r>0.999). The linear ranges of six components were 0. 854 2 —256. 272 ug - mL ™'
(r=0.9999),1.057 5 -317.247 pg - mL ™' (r=0.9999), and 0. 989 5 -269. 850 pg - mL~' (r=0.9999),
1.055 6 - 316.689 pg + mL™' (r =0.999 9), 0.905 1 - 271.527 pg + mL™' (r =0.999 8), and
1.064 7 =319.395 pg + mL™'(r=0.999 9) , respectively. The average recoveries of six components were 99. 4%
(RSD=1.2%), 104.0% (RSD =1.2% ), 101.6% (RSD =1.0% ), 102.9% (RSD =0.4% ), 97.0%
(RSD=1.9% ), and 104.2% (RSD =1.0% ) , respectively. A total of 74 batches of samples were collected from
10 manufacturers. The contents of paeoniflorin, naringin, hesperidin, neohesperidin, coxinolactone, and dehydro-
cosinolactone were 0.250 8 — 0.653 2, 0.042 2 - 0.930 9, 0.590 9 -3.978 0, 0.021 2 - 0.592 6,
0.002 4 -0.156 7, 0.009 2 —0. 231 3 mg per tablet, respectively. Conclusion; The validated results showed that
the method can be used to control the quality of Shangke Dieda Tablets.

Key words: UPLC; Shangke Dieda Tablets; paeoniflorin; naringin; hesperidin; neohesperidin; costunolide;

dehydrocostuslactone ; content determination
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1. A 2515 (paeoniflorin) - 2. Ml fZ 4 (naringin) 3 #& 21 (hesperidin) 4. #i#8 iz H° ( neohesperidin) 5. K7 Ik ( costunolide) 6. EHAKRFE
i ( dehydrocostuslactone )

AL B AT BAPEAER 5L AT ( negative sample solution without Paeoniae radix alba) — A2. Bt A7 BH 4 A1 51 ¥ MK ( negative sample solution without
Aucklandiae radix)  A3. Bt Bz BHPE AL 5L AT ( negative sample solution without Citri reticulatae pericarpium viride) — A4. BAH 5 BH P L S A TR
(negative sample solution without Aurantii fructus) — B. {5 %] B8 5H AWK (solution of mixed reference substances) — C. fiz 57 ¥ ( sample solution )
BE1 fiftekdr h UPLC &35

Fig.1 UPLC chromatograms of Shangked Dieda Tablet
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Tab. 2 Criteria curves, correlation coefficients and linearity ranges of reference substances
J343 ( component ) HREREZE (criteria curves) r 24475 [l (linearity ranges)/(pg + mL™")
ATEH Y=1480.263 2X +1 851.923 1 0.999 9 0. 854 2 ~256.272
11 Y =2465.999 4X +4 359.363 8 0.999 9 1.057 5 ~317. 247
P& I Y =2225.0522X +3 538.249 5 0.999 9 0.989 5 ~269. 850
e Y =2367.278 2X +4 349.492 0 0.999 9 1.055 6 ~316. 689
KR NG Y=1156.101 6X +1 514.577 5 0.999 8 0.905 1 ~271.527
F AR NS Y=776.213 7X +1 084.207 0 0.999 9 1.064 7 ~319. 395
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Tab.3 The recovery test of paeoniflorin

2.8 AERDER L

R W FRIE AR & i B T CHR s 24
AP ATBRZA T 15 220502)6 14345 0. 13 g, # 25 mL 4
W, o AR B A AT 25 R RO R TR
(0.091 1 mg-mL™")2 mL i iz 7 %} 8 fh A0 (0. 112 0
mg-mL ") 2 mL 48 5z 1 X6 BE 5 A (0. 102 06 mg -
mL " )6 mL FrkE B0 B A (0. 105 53 mgemL™")
1.5 mL AT PTG I 4L 7459 (0. 081 25 mg-mL™")
0.4 mL, RTS8 (0. 085 25 mg-mL ™)
0.8 mL,#%2. 1. 2" T0F J7 i, M Al i i o
BB A TR RIS, 45 RAT 2 Al BT
AR 1 A a sl N e ] LB e e d N TS R )
B84 99. 4% (RSD =1.2% ) ,104. 0% ( RSD =
1.2%),101.6% (RSD = 1.0% ), 102.9% ( RSD =
0.4% ) ,97.0% (RSD =1.9% ) ,104.2% (RSD =1. 0% )
(n=6), Z5FM, AR RL, S5RNE3~8,

P iVEEE Ty R & Xof BEIA A S S EEES ¥IE RSD/
(No. ) (sample) /g (original ) /mg (added)/mg ('measured ) /mg (recovery) /% (average)/% %
1 0.130 5 0.180 4 0.182 2 0.360 4 98.79 99. 4 1.2
2 0.1313 0.181 5 0.363 7 100. 00
3 0.130 6 0.180 5 0.358 3 97.59
4 0.1309 0.1809 0.361 3 99.01
5 0.1311 0.181 2 0.364 1 100. 38
6 0.130 7 0.180 6 0.364 1 100. 71
T4 AEFERERLER
Tab.4 The recovery test of naringin
Fre iVeEa Bl 2 X BRI A B S (] i ¥H RSD/
(No. ) ('sample) /g (original ) /mg (added ) /mg ('measured ) /mg (recovery) /% (average )/ % %
0.130 5 0.2189 0.224 0 0.450 2 103. 26 104.0 1.2
2 0.1313 0.220 3 0.453 1 103.93
3 0.130 6 0.219 1 0.448 8 102. 54
4 0.130 9 0.219 6 0.451 8 103. 66
5 0.1311 0.2199 0.454 6 104.78
6 0.130 7 0.219 3 0.456 6 105. 94
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Tab.5 The recovery test of hesperidin
Fre LYEES iy Bl 2 Xf BRI S [m] g ¥H RSD/
(No.) (sample) /g (original ) /mg (added)/mg (measured ) /mg (recovery)/% average ) /% %
1 0.1305 0.627 9 0.612 4 1.260 8 103. 35 101.6 2.0
2 0.1313 0.631 8 1.262 3 102. 96
3 0.130 6 0.628 4 1.244 3 100. 57
4 0.130 9 0.629 8 1.230 9 98. 15
5 0.1311 0.630 8 1.262 8 103. 20
6 0.1307 0.628 9 1.248 8 101. 22
F6 I FERRELER
Tab. 6 The recovery test of neohesperidin
P Bk it R Xf B S [m] g = ¥fH RSD/
(No. ) (sample) /g (original ) /mg (added)/mg ('measured ) /mg (recovery) /% (average)/% %
1 0.1305 0.1512 0.158 3 0.3133 102. 40 102.9 0.4
2 0.1313 0.152 1 0.316 1 103. 60
3 0.130 6 0.1513 0.314 0 102.78
4 0.130 9 0.151 6 0.314 2 102. 72
5 0.1311 0.1519 0.3150 103. 03
6 0.130 7 0.151 4 0.314 7 103. 16
RT AFEABEKELER
Tab.7 The recovery test of costunolide
R B (No. ) LIEES iy R Xof M AR S A [l g = ¥H RSD/
(sample) /g (original ) /mg (added) /mg (measured ) /mg (recovery)/% (average) /% %
1 0.1305 0.0353 0.0325 0. 066 4 95. 69 97.0 1.9
2 0.1313 0.0356 0.067 7 98.77
3 0.130 6 0.035 4 0.067 8 99. 69
4 0.130 9 0.035 4 0. 066 7 96. 31
5 0.1311 0.0355 0. 066 7 96. 00
6 0.130 7 0.035 4 0. 066 4 95.38
R8 FaAFRABERELER
Tab. 8 The recovery test of dehydrocostuslactone
R B (No. ) OB T Xof M AR SESLIN A A A& ¥j(E RSD/
(sample) /g (original ) /mg (added)/mg ('measured ) /mg (recovery) /% (average)/% %
1 0.1305 0. 065 0.068 2 0.1352 102.93 104.2 1.0
2 0.1313 0.065 4 0.137 1 105. 13
3 0.130 6 0.065 1 0.136 2 104.25
4 0.130 9 0.065 2 0.1355 103. 08
5 0.1311 0.065 3 0.136 5 104. 40
6 0.1307 0.065 1 0.137 1 105. 57
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K9 ARAEF S AT AR LSEMNE LR (g /H)
Tab.9 Determination results of Shangked Dieda Tablet from different manufacturers( mg per tablet)
A W AT TlEH RERH B R ARAERRNER FEARTE NG
(production unit) (batch)  (paconiflorin)  (naringin)  (hesperidin) (neohesperidin)  ( costunolide) ~( dehydrocostuslactone)
TR+ A BRI 3 0.39 ~0.44 0.43 ~0.60 0.84~2.13 0.42 ~0.47  0.000 40 ~0.020 0. 050 ~0. 09
JGE = = HIZEEPRAE] 5 0.46 ~0.53 0.050 ~0.55 1.24 ~1.50 0.40 ~0. 46 0. 034 ~0. 066 0.065 ~0. 10
S = * 2P A PRATE] 19 0.41 ~0. 65 0.042 ~0.64 1.29 ~3.98 0.021 ~0.49 0.085 ~0. 16 0.13 ~0.23
FEM = 2 A PRAT] 14 0.028 ~0.54  0.075 ~0.39 1.32~1.88 0.062~0.37 0.0049~0.032 0.009 2 ~0.029
Hifi = = = = 25V EBRAH 14 0.31 ~0.39 0.40 ~0.71 .11 ~1.41 0.26 ~0.51 0.060 ~0. 14 0.11 ~0.21
WG =+ 2O AT 3 0.46~0.51  0.75~0.93  1.23~2.60 0.56~0.59  0.091 ~0.11 0.13~0.17
IR = BRI TRA R 7 0.25~0.33  0.44~0.52 0.59~0.72  0.24~0.31  0.053~0.088 0.082 ~0. 12
W5 = = I E PR 2105001 0.45 0.72 1.30 0.38 0.097 0.11
NGEET =+ = FIZGINATRAT 22101044 0.55 0. 84 1.90 0.567 0.081 0.101
22210015 0.57 0.85 1.81 0.57 0.10 0.14
PG * * = 25 A FRAH 5 0.57 ~0.63 0.73 ~0.82 L.02~1.11 0.36 ~0.41 0.023 ~0.085 0.038 ~0. 12
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HIFENE , BIREIRBIA R B . I L) Waters arc UP-
LC & %0 AH 6 3% % . Agilent Poroshell 120 SB-C18
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