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Eucommiae Cortex based on LC/MS combined with stoichiometry

TANG Rui"2, WU Hangsha'-2, LI Yafei'-2, ZHAO Mingfang' 2, FANG Keer! 2, ZHANG Hairui" 2, GE Weihong'-2,
DU Weifeng!-%3

1. School of Pharmaceutical Sciences, Zhejiang Chinese Medical University, Hangzhou 311402, China

2. Research Center of TCM Processing Technology, Zhejiang Chinese Medical University, Hangzhou 311401, China

3. Zhejiang Chinese Medical University Chinese Medicine Yinpian Co., Ltd., Hangzhou 311401, China

Abstract: Objective To identify the components of Duzhong (Eucommiae Cortex, EC) before and after salt processing by ultra-high
performance liquid chromatography tandem triple quadrupole time-of-flight mass spectrometry (UPLC-Triple-TOF-MS) and find out
the differential components. Methods UPLC-Triple-TOF/MS was used to detect the chemical constituents in EC. The Waters HSS-
T3 column (150 mm % 2.1 mm, 1.8 pm) was used as the liquid phase, and 0.1% formic acid solution-0.1% formic acid acetonitrile was
used as the mobile phase for gradient elution. The volume flow rate was 0.3 mL/min, the column temperature was 50 “C; and the
detection wavelength was 254 nm. The injection volume was 3 pL. The data were collected by negative ion scanning mode, and the

compounds were analyzed and identified according to the information of primary excimer ion and secondary fragment ion. Principal
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component analysis (PCA) and orthogonal partial least squares-discriminant analysis (OPLS-DA) were used to analyze the quality
difference of EC before and after salting. Results A total of 52 components in EC were analyzed, and 14 potential differential
components affecting the quality of EC before and after salting were screened by OPLS-DA. They were geniposide, chlorogenic acid,
eurycomanol, aucubin, pinoresinol diglucoside, geniposidic acid, genipin, eucomoside B, isochlorogenic acid C, teuhircoside sulfate,
olivil 4',4"-di-O-B-D-glucopyranoside, liriodendrin, medioresinol di-O-p-D-glucopyranoside and dehydrodiconiferyl alcohol 4-O-f-
D-glucopyranoside. Conclusion The qualitative analysis method of chemical components before and after salt processing of EC was
established, and the potential differential components of the quality changes of EC before and after salt processing were screened out,
which provided a scientific basis for the study of the synergistic material basis of EC salt processing, and provided a more
comprehensive grasp of the quality control of EC.

Key words: Eucommiae Cortex; salt-processing; UPLC-Triple-TOF/MS; PCA; OPLS-DA; differential components; geniposide;
chlorogenic acid; eurycomanol; aucubin; pinoresinol diglucoside; geniposidic acid; genipin; eucomoside B; isochlorogenic acid C;

teuhircoside sulfate; olivil 4',4"-di-O-B-D-glucopyranoside; liriodendrin; medioresinol di-O-B-D-glucopyranoside; dehydrodiconiferyl

alcohol 4-O-B-D-glucopyranoside
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AF]; ME-204E BYHLF 04T R°F (0.01 g). XS105
BT R (0.01 mg), ¥t Mettler Toledo 22
A]; Centrifuge 5425 B4E50oAL, f%[E Eppendorf 2
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1.2 X%

1.2.1 XS REEFHR (S 111828-201805,
B HCN 98.10%) ZRJF IR (45 110753-201817,
RS HON 96.80%) KT HH (k5 111574-
201605, FEDEN 95.20%) WA FGEE 6 & fEE
(#5 111537-201706, FiE/TECN 91.70%). &4
B (LS 111521-201809, Jii & %N 94.90%)
HEFI (S 110749-201919, Ji & 2 ¥l
97.10%), 50 B T~ B 6 i 2 iR e i Fi b s 508
(S 21041202, FiESECH 99.40%) HIRE
TR AR (LS 20031903, i EEUN 98.46%),
B B T AR RS R A MR B A ] s BmHERR (L
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K AR R A .
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. Rife.
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Fig. 1 Total ion current diagram of Eucommiae Cortex (EC) and salt-processed Eucommiae Cortex (spEC) in UPLC-Triple-

TOF/MS negative ion mode
R1 HAPUERINELEEER

Table 1 Identification results of chemical constituents in EC

e Y ppy on HEEORE L 5 () st
min (mlz) — (mlz) (X107

1 203 [M—H]" 1910203 1910270 -3.5 CsHsO7  129.019 1, 111.0112,87.009 7 SR G

2 227 [M—H]"  191.0203 1910270 -3.5 CeHsO7;  129.0192,111.008 9,87.0100,85.0305  fFfzRRI2232526]

3 254 [M—H]  380.1085 389.1162 -2.0 CiHnOu 227.0544,165.054 6 L OB EHERED

4 311 [M—H] 3891089 389.1162 -19 CiHnOn 227.0544 theveside?”

5 363 [M—H  389.1088 389.1162 -19 CigHnOn 227.054 4 KA

6 5.26 [M+HCOO] 391.1243 391.1264 -0.5 CisHnOy  345.1192, 183.065 1, 165.054 4,139.039 0 HkH s 12428

7 552 [M—H  389.1088 389.1162 -19 CigHnOn 227.0554 forsythide”!

8 639 [M—H] 4230596 423.0675 -19 CisHaOnS 343.102 5,261.005 8 teuhircoside 7 2 i1

9 653 [M—H]" 3150718 3150794 -24 CiHis0y 153.0186,108.0228 JFLZRR-4-0- R A T

10 736 [M—H"  329.0878329.0951 -22 CuHis0y 167.0344 B IR-4-0-p-D I EHETFRT

11782 [M—H]" 3731138 373.1213 2.0 CigHnOw 211.060 1,193.049 4,167.070 7, 149.060 1 T /& FHEL!)

12 818 [M—HJ 403.088 1 403.0955 -1.8 CigH20012 211.059 8, 167.070 4 citrate(propyl gallate)i7 44

13 864 [M—H]"  353.0878353.0951 -2.1 CisHisOy 191.0547,179.033 3, 173.044 7, 135.044 4 HiFERCS)

14 914 [M—H]"  359.0978 359.1056 2.2 CisHOw 197.0447,153.0552,138.0318 T HRA R R

15 991 [M—H]” 3710982 371.1056 2.0 Ci7HuOy 147.0446,165.055 1,191.035 0,209.045 4 KT FH )

16 1023 [M—H]"  323.1344 323.1420 -24 Ci3HuOo 179.0555, 1610455 o8 cF e

17 1135 [M+HCOO] 5511981 5511999 -0.3 CnHxuO1 475.1852,163.060 8 4"-hydroxy-3',5'-dimethoxyphenylpropanol-1-0-p-
D-xylopyranosyl(1—6)-0-f-D-glucopyranoside

18 1186 [M—H]"  489.1613 489.1686 ~-1.5 CuHxOi; 343.103 8, 181.049 3 2 4-dihydroxy-6-methoxyacetophenone-4-0--L-

rthamnopyranosyl-(1—6)-B-D-glucopyranoside
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1 (8
ey Vo gy on REORE o R () e
min (mlz) (mlz) (X107

19* 12.23 [M—H]" 353.0876 3530951 2.1 CiHisOs 191,054 7,179.033 3, 173.044 7, 135.044 4 SRJERREC3841

20 12.58 [M+HCOO] 7452571 7452578 —0.1 CxnHuOn 537.2008,375.144 6 Wl E AT

2% 12,97 [M—H] 179.0362  179.0358 02 CoHsOs  135.0454,89.0417 IR 4143

2 13.06 [M—H] 353.0873 353.0951 22 CigHisOs 191.0549,179.0357,135.044 4 R I RIS+

23 1376 [M—H] 701.1942 7012007 -0.9 CsHO19 539.1459 (38,45)-3-(B-D-glucopyranosyloxymethyl)-3,4-
dihydro-5,6,7-trihydroxy-4-(4'-hydroxy-3',5'-
dimethoxyphenyl)-1H-[2]benzopyran-1-one
gy

24 1386 [M—H] 3050696 3050773 25  CiHisOsS 225.1120,96.9607,79.957 8 5" (R AT ) R R

25* 15.68 [M+HCOO] 433.1348 433.1369 -0.5 CiHuOwn 387.130 1,225.0757,207.064 9, 123.044 6 38 T-H 14354

26 1629 [M+HCOO]™ 5832032 5832050 —0.3 CagHxOn 537.2020,375.1459 iz )

27 1654 [M+HCOO]™ 583.2030 5832050 —0.3 CaHsuOn 537.2006,375.1449,327.123 0 PR Ml 24~ 0- 3 12

28 1670 [M+HCOO]™ 583.2031 5832050 —0.3 CasHzOn 537.2014,375.1454,327.1239,179.070 0 HiMif £-4"-0- B & H Y

29 1683 [M+HCOO]" 743.2417 7432422 0.1 CypHpOn 697.242 1,535,184 6,373.129 3 1-FR A RR T — 2 2T

30 1826 [M+HCOO]™ 727.2468 727.2473 0.1 CnHoOis 681.2472,519.1896,501.178 5,339.123 2 %4 WM — i A 7

31% 1887 [MH+HCOO]™ 727.2470 7272473 00 CnHpOis 681.2413,519.190 9, 357.135 4 FARREE B B p 235464

32% 1941 [M—H] 2250838 2250841 —0.1 CyHisOs 193.050 6,207.066 4 g

33 19.85 [M+HCOO]™ 6132138 6132156 03 CyHxOi3 567.2122,405.1560,209.080 8, 195.065 2 citrusin B

34* 20.06 [M+HCOO0]™ 7572570 7572578 —0.1 CxHuOr 711.2582,549.2008,387.145 0 HR R R R )

35 2121 [M+HCOO]™ 787.2680 787.2684 0.1 CiHiOrs 741.2702,579.212 6,417.156 2 THERR A GRS

36 2137 [M+HCOO]™ 581.1877 5811894 03 CxHnOn 535.1892,373.130 2,343.119 1,193.049 6 7-0-% & G BEHE S8 T

37 2183 [MFHCOO]" 565.1928 565.1945 03 CaHnOu 519.2453,327.122 8 KA B A0

38 2216 [MFHCOO]" 5672083 5672101 03 CaHxuOu 521.2035,359.150 1 AN )

39 2277 [M—HJ" 2171085 2171154 -32  CiHisOs 171101 5,217.107 4 (4E)-6,7,9-trihydroxydec-4-enoic acid®”

40 23.11 [M+HCOO]" 10392331 10392262 0.7 CyHssOxn  831.283 0, 669.226 4, 357.097 4 (+)-pinoresinol 4-0-[6"-O-vanilloyl]-p-D-
glucopyranoside — CHERTAEN

41 2328 [M—HJ 520.1823 5201897 -1.4  CosHaNOn 190.049 9, 164.070 3, 123.044 6 eucomoside B33

4 239 [M—HI 5151194 5151268 14 CosHuOn  353.0890,335.077 7, 191.055 0, SRR BE6S

179.034 1, 173.044 6, 135.044 5
43 24.16 [M+HCOO]™ 953.3328 9533314 0.1 CyHsOn 745.2799,583.222 4, 535.200 2, 387.144 7 hedyotol C 4',4"-di-O-B-glucopyranoside™”

44 2438 [M—H] 5151192 5151268 -1.5 CxsHuOn 353.0882,191.0552,179.034 2, 135.045 0 F4¢ R ABS9.50)

45 2447 [M—H] 5191869 5191945 -15 CyHnOn 357.1349 FA PR R A R0

46 26.12 [M—HJ 187.0983 187.1049 3.5 CoHi0s  125.0967,169.0859 HL i Res631)

47 2666 [M—H] 5151188 5151268 -1.6  CosHuOn  353.088 1,191.0549, 179.034 0, 173.044 4 R4 [FE B0

48 27.09 M—H] 2431239 2431311 3.0 CiHaOs  225.1124,207.101 5 tetrahydro-3-hydroxy-5-oxo-2-furanoctanoic acid

49 2771 [M—H] 2431239 2431311 3.0 CiHaOs  225.1118,207.100 9 6-[(2R,5S)-5-carboxymethyl-tetrahydro-furan-
2-yl]-hexanoic acid

50¢ 28.53 [M—H]” 463.0949 463.0955 0.1 CuHxOn 301.0531,255.163 9 S U

51% 3033 [M—H] 609.1460 609.1461 0.1 CyHxOis 609.1458,300.027 5 Ji T B4

52 32.05 [M—HJ" 2411084 2411154 -29 CiHisOs  197.1164,179.1079 8-hydroxy-2,7-dimethyldeca-2,4-dienedioic acid

“H” FoREGXS SRR

“#” indicates control analysis with comparators
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Fig. 2 Fragmentation pathway of geniposidic acid
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Fig. 3 Fragmentation pathway of geniposide
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HipS R G R LRSS, BRI o &
[M—H—Glc], [FIFH IO R 5 5 k% CH; fil
CO. %3 F, MNifif3 %I [M—H—Glc—CH;] "~ [M—H—
Gle—CO2] \[M—H—Glc—CH;—COa] M 1o
U 14 L EPIHIUED T 8T N m/z359.097 8 M—H],
AR 15 23 1 25 R4 5 1) 4 1 2N CisHaoO10, —

)
OH _T-H

OH
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