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Abstract: A variable wavelength-gradient elution HPLC method for simultaneous determination of 12 components in Eucommia
ulmoides Oliv. was established. Chromatography conditions were as follows: HiQ Sil C 18 column (250 mm*4.6 mm, 5 um) was used. Mobile
phase was 0.2% formic acid (A)-acetonitrile (B) with gradient elution. Detect wavelength were 208 nm, 277 nm and 240 nm. The result of
methodology investigation indicated that this methd was good. Twelve components in Eucommia ulmoides Oliv. from different growth years and
parts were determined using this method. This method could be used to determine the 12 components in Eucommia ulmoides Oliv within 60 min.
Three wavelengths used in this method could not only maximize the signal of each component, but also stabilize the baseline. Gradient elution
could ensure that all 12 components of Eucommia ulmoides Oliv. can be separated completely within 60 minutes, which will provide a reference
for the determination of various components in Eucommia ulmoides Oliv. by HPLC. Furthermore, it will provide powerful method and means
for the content determination of functional components and quality control of Eucommia ulmoides Oliv.
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Table 1 The condition of HPLC gradient elution

AR ¥ B 18] /min A% B/% A K /am
0 96 4 208
7 96 4 208
12 96 4 277
15 88 12 277
17 88 12 240
20 88 12 240
25 86 14 240
50 86 14 240
60 80 20 240

E A 02%FEK, B T
1.3.2 #T/fi LA Y )

KPR BOE EAANGIE A T AR
HWEREE . MM IEER. 28T werE. el
TR P . R, iR, BT HE. A
M SR LRIRbRE S, IR EAME. B, MEK
1 mg/mL (R EFRUESEH, T 4 CUKFEHIRAT % H
[23-26]
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I3 RS B RREO I 5 (AL PPRE oM R 1.0 g, B
Feat PR TCK B, A2 30 min, BHEEL
1:10, UE, PREFIER, FRIEFHIGK B RE RO S
FEEL 30 min, RBREHCA 1:10, 3, IERHIKE
TRAIPTO, S35 AR A S IR 1 mL, 12000
r/min &0 10 min, B EWEWR, BI1E.
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Table 2 The regression equation, correlation coefficients of 12 components

R KMFHE R? K55 B/ (mg/mL)
AEBE —F) AR y=0.9424x+6.108 R2=0.9992 1x10™~1
TAFIEEE = F B 4B y=1.0324x+5.7347 R>=1.0000 1x10°~1
ARG & y=1.0063x+6.0689 R=0.9999 1x10™~1
Hert A y=803044x-39817 2=0.9994 1x107~1
TRF y=0.9799x+6.9654 R>=0.9992 1x10™~1
TR y=0.9778x+6.553 R=0.9993 1x10™~1
TRFHER y=0.9972x+6.7422 R2=0.9993 1x10™~1
SRR y=0.9716x+6.8786 R>=0.9991 1x10°~1
wiedE B y=0.9595x+7.531 R>=0.9994 1x10™~1
ETHH y=0.9769x+6.3329 R>=0.9993 1x10°~1
AaFF y=1.0011x+6.4856 R=0.9996 1x10™~1
JRILRER y=1.0148x+7.3461 R>=0.9992 1x10°~1
7 3 EWEIRILEER
Table 3 Results of recovery tests
A . E]Kj/% 3 B Y% RSD/%
AR BE — R A MR 99.10 102.80 103.10 101.70 1.79
TAREEE —F] #)HEH 98.30 103.40 102.90 101.50 226
HARA RS F 97.60 100.60 104.10 100.70 2.64
Mt 33 100.50 101.20 104.70 102.10 1.80
R 99.40 100.90 100.50 100.30 0.63
FRFH 97.80 102.90 103.10 101.30 242
TR HER 101.30 100.20 103.40 101.60 131
GRBER 100.80 103.70 105.60 103.30 1.91
whedE B 101.20 103.80 102.70 102.60 1.04
BTH% 99.60 104.90 106.10 103.50 2.73
e 98.10 101.10 102.80 100.70 1.93
Je LR, 100.10 99.70 101.40 100.40 0.72
222 MEEIRE HER. SRR MR, T HE e, FEILR
RAE<1.3.427 kB RIS, iHE& FRUIETHARE) RSD 2371 2.32%. 1.56%- 2.02%-

PR b AR A AR AR AE S 22 o

ZRRY]: FalamE

3.58%- 1.87%- 2.61%- 1.91%- 2.35%- 0.98%- 1.66%-

AT T AW AREE AR MR R Bk
I e BB ?Fm‘%*ﬁ@a‘é\ LRI TR
WNHERR . T A AMATE . R LRI AL RSD
TN 2.56% 1.33%- 3.76%- 2.12%- 4.02%- 1.54%.
277%- 243%-. 0.98%-. 0.99%. 1.55%. 0.78%, &
IR B R AT
223 ﬁz i‘LJ\‘g,L

RPE<1.3.43 e RS 8 ik, 1%
FEAH 12 PG RV T AR A XS FR vt 22 o 45 Rk
. PARERE _EEREE . T AW IR A .
MERAE 2 BRI e, mere. xer
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224 FH MK
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12 PG R o W TR AR R R 22 o 45 SRR #A
NERE A EbEE . T AEWIRRE _Ea v M s
i FE Y =R G Eh o = B E R £
SRR WNMERR . RTAE. MAMEE. B LAERIE T
AR RSD 7354 3.74%. 2.81%- 3.09%. 1.68%-
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3.19%- 4.11%- 2.94%- 1.44%- 0.67%- 1.12%- 0.97%-
0.53%, R\ARFEEGMERLT.
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Table 4 Contents of 12 components in different growth years and parts of E. ulmoides Oliv. (ng/g)

Aot I TP TREE O RRAFEHER ORISR E RTEF SRR kB AMEER R AAET T AMEARA ABT  HOIHEE

name

Aucubin G Geniposide GA PA Coniferin Syringin CA Caffeic acid PDG SDG Olivil
16-Y 3613.87 20.94 82.72 2931.29 2.63 101.60 336.36 3039.89 5.23 49.43 73.54 602.00
16-G 6426.77 387.26 28.56 6409.35 8.96 80.24 98.16 83.94 15.48 1527.96 244.54 71.87
16-Z 3473.16 1275.61 161.00 3589.93 13.21 360.75 270.93 637.61 29.75 1349.45 675.32 161.32
17-Y 677.57 17.28 88.52 6348.98 6.54 64.53 78.93 891.73 8.23 70.74 972.22 157.88
17-G 3849.35 840.21 1622.41 7836.00 13.71 150.43 23.62 133.00 3.16 1894.42 250.01 68.19
17-Z 6840.55 896.83 4643.25 16291.40 27.32 159.86 69.41 848.30 5.35 1982.95 77.15 75.94
18-Y 1150.96 40.02 85.53 6251.69 6.48 607.42 312.66 730.79 8.48 119.56 1227.72 264.01
18-G 1784.76 206.20 885.17 711031 20.64 141.52 13.36 141.66 242 1587.62 518.38 19.18
18-Z 1106.49 1611.10 1480.81 1704.70 35.67 396.97 361.69 263.80 6.75 2132.71 2342.17 166.71
19-Y 5822.77 67.00 92.32 8103.22 14.84 219.96 64.25 396.55 17.89 77.82 397.35 235.75
19-G 8346.05 526.52 32.38 11386.39 14.96 24.65 86.01 86.17 22.25 1247.50 49.42 124.56
19-Z 6138.27 169.787 309.82 12131.92 12.94 63.78 122.31 480.52 15.09 1066.49 145.37 82.14
20-Y 1143.96 93.85 49.43 2585.58 7.32 88.14 501.22 1867.44 9.49 121.96 536.23 454.47
20-G 2540.88 643.03 74.01 81.70 1.71 37.81 110.49 28.58 7.18 1770.63 391.79 67.71
20-Z 1032.60 3038.31 2443.40 2848.34 6.79 46.86 564.08 194.96 19.97 2199.73 890.01 287.26
21-Y 9514.53 157.16 90.71 15833.16 7.19 264.32 3222 1914.85 27.15 238.27 415.35 143.84
21-G 6329.65 395.77 525.03 11172.64 3.63 50.17 110.14 132.49 12.81 1862.07 135.97 130.14
21-Z 10127.30 551.39 1847.15 22943.53 73.67 79.22 81.32 376.31 42.70 2675.28 345.57 189.79
22-Y 3695.15 15.48 87.86 190.86 19.63 56.39 91.00 1901.44 23.89 32.19 535.718 475.73
22-G 668.79 314.11 103.82 612.97 22.63 45.86 101.08 28.51 6.71 1460.62 322.27 157.92
22-7. 4012.33 1774.54 1964.86 9101.13 16.22 156.46 60.21 841.42 4.50 5032.97 5060.99 2414.86
23-Y 3135.68 12.95 93.06 563.51 6.05 42.28 58.97 1298.80 2.73 251.78 486.74 300.56
23-G 751.27 513.69 48.55 145.17 34.79 85.69 22.73 18.32 18.42 1631.40 775.87 119.06
23-Z 15826.59 268.29 2178.03 15171.62 48.74 197.27 29.02 153.90 11.19 3091.90 743.37 1225.55
24-Y 3415.08 36.16 106.82 4608.53 15.66 333.49 57.01 4600.00 36.82 142.43 551.86 441.06
24-G 814.49 699.44 68.89 187.58 20.52 28.50 12.89 42.28 18.24 2149.11 1550.71 86.11
24-7. 13982.26 408.97 2431.47 17907.77 72.16 255.68 66.74 505.81 55.81 4031.94 1278.86 88.44
25-Y 157431 100.36 196.22 3369.82 21.81 424.95 83.02 3604.00 19.91 120.93 748.67 457.20
25-G 743.81 1128.93 82.77 171.35 26.51 44.04 91.21 55.70 10.74 461.06 7606.44 573.18
25-Z 12762.02 1225.60 4297.82 9386.29 49.55 190.87 103.54 377.82 3.66 2401.77 1091.63 2118.94

JE: 16-Y: 16 AN GAA T, 16-Z: 16 FARSGIARPRIAE, 16-G: 16 AT G L.
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Fig.2 The cluster heat map of data set with 12 compounds for 30 samples from 3 medicinal parts of Eucommia in 16~25 years
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