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Influences of mineral contents in decoction water
on the extraction efficiency of bioactive compounds
from Eucommiae Cortex
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Abstract

Objective : Eucommiae Cortex is bark of Eucommia ulmoides Oliver, a deciduous tree native to China.
Today, teas or herbal drugs made from E. ulmoides leaves are widely consumed as a healthy food
especially in Eastern Asia including Japan, China and Korea. This study was aimed to verify the
extraction efficiency of bioactive compounds from Eucommiae Cortex depending on characteristics of
decoction water.

Method : Six types of decoction water with various origin were prepared and the contents of minerals
in water were analyzed by ICP-AES and ICP-MS. The contents of extracted bioactive compounds were
analyzed by HPLC and the relationship between mineral contents and extracted bioactive compounds in
the decoction water were analysed by multiple factor analysis. The decoction waters could be classified in
three groups by hierarchical cluster analysis.
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Result : Extracted amounts of compounds in Eucommiae Cortex showed a positive relationship with Na,
Si, K concentration in decoction water, while a negative relationship with Ca, Mg concentration.

Conclusion: The study proved that the minerals in water influenced the extraction efficiency of
bioactive compounds from Eucommiae Cortex.

Key words : Eucommiae Cortex, mineral content, cluster analysis, multiple factor analysis,
decoction water
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Figure 1. HPLC chromatogram of Eucommiae Cortex extracts. Conditions: Column; Fortis C18 (250 x 4.6
mm, 5 um), eluent A 0.1% formic acid in water, B 0.1% formic acid in methanol, gradient program; Omin
15% B; 30min 70% B, flow rate; 1 mL/min, detection; UV 240 nm. Peak assumed as (1) geniposidic acid,
(2) chlorogenic acid, (3) geniposide, (4) pinoresinol diglucoside, (5) dehydrodiconiferyl alcohol
D-glucopyranoside, (6) liriodendrin.
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Figure 2. Mass spectra of separated peaks. LC-MS Conditions: nebulizing gas flow; 1.5 L/min, CDL
temperature; 250 C, heat block temperature; 200 C, detector voltage; 1.50 kV, CDL voltage; 15.0 V.

Table 1. Contents of minerals and anions in decoction waters (ppm)

Ca K Mg Na Si S F Cl NOs SOy
S1 2.94 2.21 2.46 572 1252 050 0.23 6.84 <01 183
S2 277 418 342 104 1237 056 0.23 5.74 158 1.98
S3 477 6.83 2.27 2657 15699 064 0.35 762 0.19 2.31
S4 7670 1.03 2619 628 6.66 472 0.16 846 415 15.06
S5 2305 1.8 3.60 1438 1042 438 0.30 26.21 16.49 13.80
S6 1235 229 2.49 6.27 4.09 3.02 0.16 13.81 11.00 962

Table 2. Dry weight (mg/mL), pH in extract of Eucommiae Cortex (mean=SD, n=5)

S1 S2 S3 4 S5 S6 p-value

Dry weight 102¢03  108+02 104202  105+02 10402 106202  <0.05
pH 4.48+0.02 457+0.03 4.56+0.02 4.77£0.02 4.31%0.03 4.27+0.02 <0.01
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Table 3. Area of major peaks in chromatogram of Eucommiae Cortex extracts
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Figure 3. Statistical evaluation of the data with (a) individual factor map, (b) correlation circle in correlation
among minerals, anions, dry weight, pH and marker compounds in multiple factor analysis, and (c) hierarchical
cluster analysis of separated compounds from Eucommiae Cortex extracts with 6 types of decoction water.
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