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Simultaneous Determination of Six Components in
Eucommia ulmoides by UPLC
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Abstract: To establish an UPLC method for simultaneous determination of six compounds, namely aucubin, geniposidic
acid , chlorogenic acid, geniposide, pinoresinol diglucoside and pinoresinol singleglucoside in Eucommia ulmoides. UPLC
analysis was carried out on Waters BET C 4 column (2.1 x 150 mm, 1.7 wm) ,with the mobile phase of 0. 1% formic
acid acetonitrile solution-0. 1% formic acid aqueous solution in gradient elution mode. The flow rate was 0.25 mL/min.
The UV detection wavelength was 205 nm. The column temperature was 45 °C. The six components of E. ulmoides can be
separated in the chromatographic conditions. The recoveries of six components were 96. 92% -101. 01% , with RSD less
than 3% . The total content of six components from 39 batch E. ulmoides were 0.4406% -4.2282% . The developed UPLC
method was simple,accurate and highly reproducible. It can be used for the simultaneous detection and determination of
aucubin, geniposidic acid, chlorogenic acid, geniposide , pinoresinol diglucoside and pinoresinol singleglucoside.
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Fig. 1 UPLC chromatogram of mixed standard and E. ul-
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Table 1 ~ Regression equations and linear ranges of the 6 components

% mYEpy: AHG R B LM
Analyte Calibration curve r Linear range (g)
B Aucubin y = 1.804 x10°x + 4.449 x10* 0.9999 0.0278 ~1.7768
T2 FFFBR Geniposidic acid y = 2.245 x10°x + 3.624 x10* 0.9997 0.0226 ~1.4467
L% 5% Chlorogenic acid y = 8.774 x10°x + 1.125 x10* 0.9996 0.0047 ~0.3007
502 F 1 Geniposide y = 2.624 x10%x + 2.758 x10* 0.9999 0.0125 ~0.8000
WARE T — %GBT Pinoresinol diglucoside  y = 1.361 x107x + 1.344 x10° 0.9996 0.0074 ~0. 4760
WANS I B 4GB TF Pinoresinol singleglucoside y = 2.577 x107x + 1.729 x 10* 0.9999 0.0011 ~0.0704
2.4.5 FBEMHER 2.4.6 JmAfeEnE R
32, 37 WUR Iy gk il o5 A W, 43l PRICE FS B RO AL 244 6 1) RSB IA — &

T0.2.4.8.12 .24 h 43 AL, M SE A FR RO IE B 6 FR RIS IR A 0 B, SRR T, AR R
S BRI RS RR SRR R 2. 37 IR el s iR e AR, #1217
PARRTSE — %0 A0 PA BE BE B A W IR AR TREAIE A RIE A5 R WK 2, SRR 6 SRR
RSD 435k 1.7% 2.4% 1.6% .2.2% .0.9% 1. WA ISR B
2% ,FKWILATE 24 h NEUE
F2 EERAGER(n=6)
Table 2 Results for recovery tests (n=6)
PRt FE AR D75 mfR SRR

Agﬁes Sample Content in  Standard ~ Measured  Recovery Average RSD (%)
amount (g) sample (mg) added (mg) value (mg) (%) recovery (%)

BE BB Aucubin 0.4083 0.9971 0.9935 1.9620 98.56 96.93 1.3
0.4024 0.9827 0.9935 1.9292 97.62
0. 4001 0.9770 0.9935 1.8694 94.87
0.4068 0.9934 0.9935 1.9379 97.53
0.4015 0.9805 0.9935 1.8943 95.96
0.4010 0.9792 0.9935 1.9137 97.01

TUREA R Geniposidic acid 0.4083 1.0428 0.9640 2.0365 101.48 99.80 2.4
0.4024 1.0277 0.9640 1.9844 99.63
0. 4001 1.0219 0. 9640 1.9132 96.34
0. 4068 1.0390 0. 9640 2.0141 100. 56
0.4015 1.0254 0.9640 1.9456 97.80
0.4010 1.0242 0. 9640 2.0482 103.02

2 JE{#% Chlorogenic acid 0.4083 0.2019 0. 1880 0.3917 100. 47 101.01 1.3
0.4024 0. 1990 0. 1880 0. 4006 103.51
0. 4001 0.1978 0. 1880 0.3899 101.04
0. 4068 0.2012 0. 1880 0.3925 100. 87
0.4015 0.1985 0. 1880 0.3842 99.41
0.4010 0.1983 0. 1880 0.3893 100.79

5B A Geniposide 0.4083 0.3736 0. 3500 0.7321 101.18 98.74 2.7
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0.4024 0.3682 0.3500 0.7314 101. 84
0.4001 0.3661 0.3500 0.7113 99.33
0.4068 0.3722 0.3500 0.7147 98.96
0.4015 0.3674 0.3500 0.6849 95.40
0.4010 0.3669 0.3500 0.6857 95.65
WANEEE — #4481 Pinoresinol diglucoside 0. 4083 0.6345 0. 6545 1.2715 98. 65 99.38 2.6
0.4024 0.6253 0.6545 1.3247 103.51
0.4001 0.6218 0.6545 1.2425 97.35
0.4068 0.6322 0.6545 1.3082 101.67
0.4015 0.6239 0.6545 1.2400 97.00
0.4010 0.6232 0.6545 1.2313 98.10
FA NG A A TF Pinoresinol singleglucoside 0. 4083 0.0678 0. 0660 0.1329 99.32 98.43 1.9
0.4024 0.0668 0. 0660 0.1334 100. 45
0.4001 0.0664 0. 0660 0.1259 95.09
0.4068 0.0675 0. 0660 0.1327 99.41
0.4015 0. 0666 0. 0660 0.1307 98.53
0.4010 0. 0666 0. 0660 0.1297 97.80
2.5 HmRilE S32 ~S39 435Ik 3.4 .5.6.7.8.9.10 A 53R k) £t
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Table 4  Content determination results of the 6 targeted components in E. ulmoides from different sources and collecting stage

PAREE . HMIREEEL
WEFHmR SR SUBFH AEEE eERE S s

éfi Aﬁﬂﬁf ?‘f ) Geniposidic  Chlorogenic  Geniposide  Pinoresinol - Pinoresinol Total
acid (%) acid (%) (%) diglucoside  singleglucoside content (% )
(%) (%)

PuJi| SlSichuan S1 0.6580 1.3878 0.0656 0.1724 0.2577 0.0096 2.5511
PuJI| S2Sichuan S2 0. 6405 1.2596 0.0594 0.0457 0.1392 0.0138 2.1581
PU 1| S3Sichuan S3 1.0537 1.1273 0.0579 0. 0250 0.1582 0.0049 2.4269
/7 S4Hunan S4 0.8955 0.8950 0.1320 0. 1501 0. 2060 0.0192 2.2977
W15 SSHunan S5 0.1834 0.1399 0.0139 0.0277 0.1632 0.0430 0.5712
W4 S6Hunan S6 0.1359 0.1750 0.0613 0.0511 0.3181 0.0459 0.7873
ZHi S7Yunnan S7 0.0929 0.1347 0.0275 0.0173 0.1334 0.0347 0. 4406
Z:F5 S8 Yunnan S8 0.1041 0.2147 0.0378 0.0213 0.1273 0.0289 0.5341
2 S9Yunnan S9 0.1143 0.2781 0.0331 0.0419 0. 1601 0.0352 0.6628
Hlt S10Gansu S10 0.1774 0.3081 0. 0401 0.0685 0.2559 0.0297 0.8797
F7i S11Gansu S11 0.4133 0.7005 0.0325 0.1580 0.1693 0.0134 1.4870
Hifr S12Gansu S12 0.4562 0.5822 0.0201 0.1065 0.1787 0.0166 1.3603
T S13Chongging SI13 1.8520 1.5209 0.0717 0.0241 0.2704 0.0211 3.7602
Ik S14Chongging S14 1.8776 1.6661 0. 0664 0.0954 0.2522 0.0090 3.9667
K S15Chongging S15 2.1618 1.2369 0.0584 0. 1607 0.2914 0.0102 3.9194
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P S16Qianxi S16 0. 1680 0.3515 0. 0590 0. 0350 0.1839 0.0184 0.8157
PATG S17Qianxi S17 0.3478 0.4348 0.0277 0.0287 0.2135 0.0159 1.0683
#57% S18Qianxi SI8 0.3868 0.8861 0.0672 0.1723 0.4451 0.0339 1.9914
FF B S19Kaiyang S19 0.4162 0.1993 0.0442 0.0190 0.1351 0. 0070 0.8208
JFFH S20Kaiyang S20 0.6617 0.2230 0.0254 0.0268 0.1420 0.0059 1.0848
FF B S21Kaiyang S21 0.8654 0.8768 0. 0480 0.1356 0.2325 0.0129 2.1711
Y S227Zunyi $22 1.7834 1.4419 0.0454 0.5811 0. 2500 0.0045 4.1062
Y S237Zunyi $23 1.9427 1.2093 0.0596 0.3049 0.2527 0. 0066 3.7758
Y S24Zunyi 24 1.4342 1.4582 0.0542 0.0305 0.2542 0.0082 3.2396
Y S25Zunyi S25 2.0111 1.5618 0.0710 0.3297 0.2487 0.0059 4.2282

1.1 S26Jiangkou S26 0.8193 0.4587 0.0793 0.1113 0.2555 0.0226 1.7467
JT.11 S27Jiangkou S27 0. 6408 0.5392 0.0554 0.0811 0.1922 0.0335 1.5422
Y11 S28Jiangkou S28 0.3415 0.2796 0.0346 0.0672 0.1518 0.0105 0.8853
11 S29Teishan S29 0. 1401 0.3582 0.0692 0.0584 0.4683 0.0194 1.1135
2 111 S30Leishan S30 0.2164 0.6233 0.0351 0.1362 0.2611 0.0235 1.2956
11 S31Leishan S31 0.1033 0.3253 0.0327 0.0318 0.2719 0.0104 0.7753
J5. H S32Longli S32 0.9477 0.5534 0.0636 0.1177 0.0542 0.0016 1.7382
J& . S33Longli S33 0.9964 0.4938 0. 0676 0.2373 0.1218 0.0058 1.9227
i 1L S34Longli $34 0.8598 0.5957 0. 0637 0. 4066 0.1976 0. 0096 2.1330
J# B $35Longli S35 1.4799 0.7588 0.0842 0.2751 0.1695 0.0049 2.7723
J& B S36Longli S36 1.6257 1.0097 0.0504 0.1984 0. 1287 0.0040 3.0169
J¢. B S37Longli $37 2.1136 0.7882 0.0317 0.1457 0.2211 0. 0060 3.3063
J¢ ! $38Longli S38 1.4752 0.4780 0.0517 0. 1744 0.1730 0. 0066 2.3589
J&. H S39Longli S39 0.9857 0.2751 0.0712 0.2319 0.2461 0.0105 1.8205
S Average 0.8610 0.7130 0.0531 0.1308 0.2141 0.0160 1.9880

RSD(% ) 77.8 65.1 41.0 93.1 37.9 73.3 57.4
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