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Abstract: The effects of different processing and drying methods on overall metabolites of Eucommi-
ae Cortex were investigated. First of all, the rough skin on the surface of fresh Eucommiae Cortexes
were scraped off, some of them were stored in the refrigerator at — 80 °C, and the rest were treated
with three kinds of different processing and drying methods, including stacking “sweating”, scald-
ing “sweating” and drying in the shade. Secondly, three kinds of processed and dried Eucommiae
Cortex, including fresh Kucommiae Cortex samples, were freeze-dried, crushed and then extracted
with 70% methanol. The metabolites of Eucommiae Cortex were analyzed by ultra performance liquid
chromatography — tandem mass spectrometry (UPLC — MS/MS) with electrospray ionization (ESI) ion
source, and positive or negative ion mode was used for data collection. The collected data were pro-
cessed in a series of ways, including peak extraction, peak integration, normalization, etc. After
that, the molecular weights of metabolites were obtained according to the first-order mass spectrome-
try information. And the characteristic ion fragments of metabolites were obtained with the second-or-
der mass spectrometry information, so as to realize the structural analysis of modern metabolites. By
searching Metware database (MWDB), human metabolome database (HMDB), MassBank and other
databases, the qualitative analysis of metabolites in Eucommiae Cortex was carried out. Finally, the
metabolite data were analyzed by principal component analysis (PCA) , orthogonal partial least
squares discriminant analysis (OPLS — DA ) and other multivariate statistical analysis. On the basis of
variable importance in the projection (VIP) obtained by OPLS — DA model and fold change (FC), the
different metabolites in Eucommiae Cortex obtained by different processing and drying methods were

selected. The relative contents of metabolites were characterized by relative peak area, and the rela-
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tive contents of different metabolites were compared. Results showed that the Eucommiae Cortex sam-
ples of the four groups could be clearly distinguished in the PCA score diagram. More than 170 metab-
olites in Eucommiae Cortex obtained by three kinds of processing and drying methods changed signifi-
cantly, compared with those in fresh Eucommiae Cortex. And more than 80% of the metabolites were
up-regulated. Among the Eucommiae Cortexes obtained by three kinds of processing and drying meth-
ods, the number of up-regulated metabolites of stacking “sweating” Eucommiae Cortex was higher,
followed by that of drying in the shade. In addition, stacking “sweating” was conducive to the reten-
tion of lignans, coumarins, iridoids and quinones, drying in the shade was conducive to the reten-
tion of phenolic acids, and scalding “sweating” was conducive to the retention of flavonoids. By
comparing the different metabolites of Eucommiae Cortex with different processing and drying meth-
ods, a scientific basis was obtained for exploring the quality formation mechanism of Eucommiae Cor-
tex and optimizing its processing methods.

Key words: Eucommiae Cortex; ultra performance liquid chromatography — tandem mass spec-

trometry (UPLC — MS/MS); “sweating”; processing method; metabolomics
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Fig. 1 TIC overlap mass spectrometry of QC sample(A) and multi peak diagram of metabolite detected in MRM mode(B)
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Comparison group R’X R’Y 0’
DP vs XP 0. 549 0.998 0.934
TP vs XP 0.568 0.991 0.934
YP vs XP 0.572 0.998 0.954
DP vs TP 0.445 0.949 0. 827
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Table 2 Partial metabolites information of Eucommiae Cortex with different processing and drying methods (n = 3)

. Molecular Q1 Q3 Relative amount( X 10*)
Type Metabolite name
formula /Da /Da XpP DP TP YP

Lignans and couma- 7-Hydroxycoumarin(7-;%%??5_%) C9H603 161.02 133.03 30.36 157.49 378.46 356.07

rins(RIFRHME 5, 7-Dimethoxy-8-hydroxycoumarin(5, 7-—H4%E- € H, 0, 223.05190.02 0.07 1.05 0.21  0.28
R SHAFTR)

Olivil (HEHS I 2 ) CyH,,0, 375.14360.12 0.52  4.08 1.04  0.96

Medioresinol CE: ffA BT ) C,H,0, 387.14181.05 2.17 62.60 13.74 14.23

Lirioresinol A (F&Z A igME A) C,H,0, 417.15181.04 12.41 468.09 52.68 80.91

Syringaresinol ( T Z& R 5 1 ) C,H,0, 417.16402.10 3.12 97.12 11.91 18.75

1-Hydroxypinoresinol-4'-0O-glucoside ( 1-FR LN G - C,H,0,, 535.18 373.13 151.87 584.40 247.11 277.08
4'-O- TR
1-Hydroxypinoresinol-1-O-glucoside( 1-F2 LA N -1 - C,H,,0,, 535.18 373. 13 188.77 846.62 264.38 385.41
O-FI % M)
Syringaresinol-4'-0-(6”-acctyl)glucosidc(Tﬁmﬂg’ C30H38Ol4 621.22 417.16 3.12 17.63 1.51 5.04
fi-4'-0-(6''- L IE) M HEFT)

Phenolic acids 4-Hydroxybenzaldehyde (X 2 A I ) C,HO, 111.05 69.00 7.44 38.55 81.87 92.50
(BymRzs Syringic acid (T #F1R) C,H,,0, 197.05123.00 9.02 279.54 91.09 55.52
4-0-Glucosyl-4-hydroxybenzoic acid (4-O-#jZ i 3E-4- CH,,0, 299.08 137.02 277.85 218.88 482.02 499.63

FEIEAEITR)
1-0-Salicyl-D-glucose (1-0-/K ¥t -D-Hi 4% ) CH, 05 299.08 137.02 245.50 190.86 448.40 461.69
Salicylic acid-Z-()-gluc()side(7K1‘ZJ@§-2-O-’%%5§§¢|“) C,H O, 299.10 137.10 97.35 112.30 40.56 22.57

4-Hydroxybenzoic acid-4-O-glucoside (4-J23E R HfR-  CH,,0, 299.08 137.02 206.84 196.29 430.74 437.68
4-O-HF EAT)
3-Meth0xy-5-hydmxy-1-()-B-D-gluc()pyran()side(3-EF] CUngOg 301.09 139.04 2.11 1.49 3.30 3.83
-5 FE - 1-0-B-D-NHL IR A AR 1)
5-0-p-Coumaroylquinic acid (5-0-%H 7 & Bz T#E)  C,H,0, 337.09 191.05 66.37 118.89 254.60 548.10
3-0-p-Coumaroylquinic acid(3-0-X /- G W47 /) C, H,.0. 337.09 191.05 65.19 119.88 285.08 571.86

1677188

Syringaldehyde-4-O-glucoside ( T 7 /i-4-0- 4458  CH,00, 343.11 181.05 18.28 28.97 8.93 13.47

1)
Dehydrodiconiferyl alcohol (Ji 2 AUFAHAEE) C,,H,0, 359.15131.05 17.23 202.62 66.75 68.70
5-0-Feruloylquinic acid (5-O-Bi &[5t 25 JE 2 ) C,H,0, 735.22367.11 0.06 0.98 3.49  5.50
Chlorogenic acid methyl ester (g LR H i ) C,,H,,0, 367.10190.90 14.32 15.85 0.00 34.37
Isochlorogenic acid CCRERFRR C) C,H,,0,, 517.13 163.04 265.42 1160.56 2497.97 2397.53
Rosmarinic acid-3'-O-glucoside GR L FFlE-3"-0-#i% C,,H,0,, 521.13 359.08 18.99 14.56 60.19 37.61

HEH)
Acteoside (BEEAEMIT) C,H, 0, 623.20461.17 1.26 2.45 0.28  1.09
3, 4, 5-Tricaffeoylquinic acid(3, 4, S-=WNMEEEZE C,H, 0, 677.17 515.14 1.65  5.09 42.04 10.34

THR)
Iridoids 6, 9-Dihydroxy-7-megastigmen-3-one(6, 9-—¥:%- € H, 0, 227.16 121.10 605.70 292.93 586.73 814.75

(PR HRAERZE) 7- 1 553 )

11-Keto-ursolic acid (11-HiJE-AERIR) C,H,0, 471.35453.34 2.98 10.45 2.20 5.22
Paconiflorin (A7 2441) C,H,0, 479.16 121.03 3.40 12.51 3.15 5.19

3, 11-Dioxo-19a-hydroxyurs-12-en-28-oic acid(3, ~ C,H,,0, 485.33 233.15 0.49 0.75 0.24 0.36
11- AR 190 RSB SR- 12452812 )
p-Coumaroyleuscaphic acid (X 7 5Bk #% 3% 2 ) CuH,0, 619.40437.34 1.09 3.21 0.62 0.55

2a-Hydroxy-3B-trans-p-hydroxycinnamoyloxy oleanolic ~ C,,H,,0, 619.39 437.34 0.52 1.12 0.17 0.11
acid (2a-F25E-38- 2 0] 3 35k A A I SR L SR IR IR )

Caffeoylhawthorn acid (WIIHEGE L2 ) CuH,,0, 635.39435.32 9.05 2.50 12.77 8.27
2a-Hydroxypyracrenic acid (2a-#5EBI 5 JOBIR) € H,,0, 635.39453.33 52.97 15.38 72.15 49.81
3-O-trans-Feruloyl euscaphic acid (3-0-J X BIEEES  C,H, 0, 665.40 177.05 196.75 59.67 293.80 175.56
PR
Ixoroside (JEMTAET) C,H,,0, 361.15199.10 51.76 57.44 23.93 21.80
Asperulosidic acid (4 F AR ) CH,,0,, 431.12269.10 65.28 16.23 6.81  7.23
Deacetylasperulosidic acid (5 & BE4E M 2R ) CH,,0,, 389.11 119.00 65.28 154.57 69.15 74.38
Flavonoids ( Z& i) Galloylisorhamnetin (B £ Tk 5 B2 5) C,H,0, 469.13317.08 3.18 4.78 14.26 12.36

Quinones({if2%) Rhein-8-0-glucoside (K #FA-8-O- 4 1F) €, H,0,, 445.08283.00 28.74 138.16 44.45 44.48
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(8:32)
) Molecular Q1 Q3 Relative amount( x 10*)
Type Metabolite name
formula /Da /Da XP Dp TP YP
Alkaloids N-Benzylmethylene isomethylamine CHN - 120.08 103.05 66.01  25.00  2.60 1.07
(L) (N-ZRIF. Y 3 5 i )

N-(2-Hydroxy-4-methoxyphenyl) acetamide C,H, \NO, 182.08 91.05 327.87 104.00 9.34 8.79

(N-(2-F2 -4 F A B ) 2 I )
4-Hydroxy-5-(2-oxo-1-pyrrolidinyl ) benzoic acid C,H,\NO, 182.08 136.08 142.44 63.06 15.54 27.22

(4-F3H-5-(2-4-1-ME WS e 58 ) 2 TR )
3-Indoleacrylic acid (3-W|E PR ) C,H,NO, 188.07 118.07 740.15 44.54 2.43  0.98
3-Amino-2-naphthoic acid(3-Z4&-2-ZEH R ) C,H,0,N 188.07 118.06 795.81 41.21 2.49  1.19
1-Methoxy-indole-3-acetamide C, H,,)N,0, 205. 10 146. 06 1855.67 105.84 5.36 2.31
(1-F AR5 Ibge-3- 2, Pt 1 )
Lochneridine (3% 4] 52 1% ) C20H24N203 341.19 309.15 7.20 38. 41 14.47 18.70
A
3 & 1

ARSCESE T UPLC - MS/MS BI04 J5 1, RSN 07 i T AL bt 22 55 AR S AR {l
MAEEATHLEI S . SRR, FrlEAL ph i e, A& = W23, AFEIN T THI7 5%
AP R A . B Rm S, MR LT BRI RS A EZE YN E
HEE CRITT ARTARIERAE GRS MRS . B2 iR, BT R T B IR o 1 £
W, R R ARITREEZER R R . DETAERAERY], AT LIMEE AT BONEH.
ANSER S ROAL I 7 12 0 1€ B AL b i BOR AL BIBE s fe B 74k . W Tn 1k 25 R 5 e ARl &
BARAH) R, JREREEEMI CRITT R RSN, SRR AR AL SR A A S
VU B REALAR ) A TF Pl
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