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The radical scavenging activity measurement system linked with liquid chromatography (LC) is a use-
ful tool for identifying the radical scavenging active compound in a sample composed of numerous
compounds such as plant extracts. Using this system, DPPH and ABTS radical scavenging activity
were measured on extracts of Ulmus pumila cortex, which is known as an herbal medicine with anti-
oxidant activity. Mass spectrometry (MS) was performed on the identified radical scavenging active
compounds to identify the four components estimated to be procyanidin B2, procyanidin B3, cat-
echin-7-O-B-D-apiofuranoside, and catechin-5-O-B-D-apiofuranoside, respectively. In order to compare
the relative contents between extract samples, multiple reaction monitoring (MRM) mode analysis con-
ditions were set for the four compounds in order to examine the possibility of comparing the content
of radical scavenging active compounds in Ulmus pumila cortex extract using LC-MS/MS. As a result
of the relative content comparison, it was found that the higher the ethanol concentration of the ex-
traction solvent, the higher the content of radical scavenging active compounds. As with the results
of measuring the radical scavenging activity of each extract, it was confirmed that the content differ-
ence of three of the compounds (all except the compound estimated as procyanidin B3) was not sig-
nificantly observed in the extracts with an ethanol concentration of 50% or more.
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Fig. 1. Scheme of on-line LC profile and radical scavenging abil-
ity measurement system.
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Table 1. Mass spectroscopy parameters for analysis of major ac-

tive peaks
Parameters Conditions

Interface Electro-spray ionization
Nebulizing gas flow 3 1/min
Drying gas flow 9 1/min
Heating gas flow 9 1/min
Interface temperature 300C
Desolvation line temperature 250C

Heat block temperature 400°C

Table 2. Extraction yields of extracts of Ulmus pumila cortex

Sample Yield (%)
Hot water extract 25.82
25% ethanol extract 25.17
50% ethanol extract 23.06
75% ethanol extract 21.44
95% ethanol extract 18.69
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Table 3. DPPH and ABTS radical scavenging activities of ex-
tracts of Ulmus pumila cortex

Radical scavenging activity

Sample (SCso, mg/ml)
DPPH ABTS
Hot water extract 0.875+0.048 0.611+0.021¢
25% ethanol extract 0.529+0.024¢ 0.491+0.037°
50% ethanol extract 0.488+0.014" 0.370+0.021°
75% ethanol extract 0.481+0.028° 0.372+0.018°
95% ethanol extract 0.473+0.017° 0.296+0.014°

Values are mean +SD (n=3).
Means in the same column with different subscript letters are
significant differences at p<0.05 by One-way ANOVA.
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Fig. 2. On-line LC radical scavenging effects and major active peaks of the extract of Ulmus pumila cortex. (A) Full scale chromatogram
of DPPH and ABTS radical scavenging effect, (B) enlarged chromatogram of DPPH radical scavenging effect (UV-517 nm,
negative mode), (C) enlarged chromatogram of ABTS radical scavenging effect (UV-700 nm, negative mode). Different super-

script numbers (1~4) are major active peaks.
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Iukwwtw

B [ esi mrm

Peak 4
421.1 > 2891

Peak 3
421.1 > 289.1

Peak 2
577.1 > 407.1
| Peak 1
Fig. 7. LC-UVD and LC-MS/MS MRM chromatogram of the

major active peaks. (A) UV-275 nm chromatogram, (B)
LC-MS/MS MRM mode chromatogram.
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Table 4. Negative ESI mode multiple reaction monitoring con-
ditions of LC-MS/MS for major active peaks

Retention  Precursor Product ions (m/z)
Peak . . .
Time (min) ion (m/z) 1 2 3
1 104 577.1 4071 4251 2891
2 10.9 577.1 4071 4251 2891
3 114 421.1 2891 2451 1371
4 13.2 4211 280.1 2451 1371
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Table 5. Relative ratio of major active peak area of extracts of Ulmus pumila cortex

Relative peak area ratio

Sample 1 5 3 1
Hot water extract 0.35+0.02° 0.70+0.02° 0.54+0.01° 0.67+0.01°
25% ethanol extract 0.56+0.00° 0.81+0.00° 0.78+0.00° 0.86+0.01°
50% ethanol extract 0.86+0.03° 1.04+0.03° 1.11+0.01° 1.08+0.00°
75% ethanol extract 0.93+0.04° 1.03+0.01° 1.05+0.00° 1.05+0.00™
95% ethanol extract 1.00+0.00° 1.00+0.00° 1.00+0.00° 1.00+0.00°

Values are mean +SD (n=3).

Means in the same column with different subscript letters are significant differences at p<0.05 by One-way ANOVA.

Aol vlel &4 E 3t AEo frelstH, e d7E
TEA HI A 9l MRMEAES 283t EFF0] ¢
T ATt Aoy A BE he AdAd & vl
2 83t 282 4 e Aoz dddn
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