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Antioxidant activities of phenolic compounds from Angelica gigas Nakai
extract using subcritical water
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Abstract Subcritical water extraction can be used to selectively extraction compounds by varying the temperature-
dependent dielectric constant of water. This study investigated subcritical water extraction of decursin and nodakenin yields
from Angelica gigas Nakai (AN) quantitatively and qualitatively by HPLC, and HPLC-ESI/MS. Total phenolics, total
flavonoid contents, and antioxidant activity were determined by DPPH and ABTS radical scavenging activity, including the
effects of varying the extraction conditions of temperature (110-200°C) and time (1-20 min) under high pressure (10 MPa).
By subcritical water extraction under operating conditions of 120-130°C, the maximum yields of decursin (6.64+0.42% in
the dried material) and nodakenin (3.71+0.28% in the dried material) were obtained. From 190-200°C the maximum yields
of total phenolics (75.97+1.64 mg gallic acid equivalent/g AN), flavonoids (8.56+1.10 mg quercetin equivalent/g AN),
DPPH (63.07+1.71%), and ABTS (72.32+2.82%) were obtained.
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Fig. 1. HPLC chromatogram of nodakenin, and decursin from Angelica gigas Nakai extract.
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Fig. 2. HPLC-ESI/MS spectrum of decursin (A), and nodakenin (B).

Table 1. Characteristics of extract from Angelica gigas Nakai

Chemical structure Chemical name  Molecular formula Molecular weight (g/mol) Exact mass (g/mol)

Decursin C,,H,0, 32836 328.13

Nodakenin C,,H,,0, 408.40 408.14

[MHH]', 83926 [2M+Na]e WERfo] AdEAo=H faids Aol FrEodE courmaring BHES AT Aol fAM
< A3 ol Ahn 5(16)°] HPLC-ESIMSE o|-&3lo] 3 m/z Foltt.
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Fig. 3. Effect of extraction temperature and time on the SWE of decursin, and nodakenin. Experiments were conducted in triplicate. Data

shown as the mean#standard deviations.
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Table 2. Effect of extraction temperature and time on the yield of
total phenolics and total flavonoids in subcritical water from
Angelica gigas Nakai (AN)

Extraction  Extraction  Total phenolics Total flavonoids
temperature time content content
O (min)  (mg GAE/gAN)  (mgQE/g AN)
110 5 4.894+2.70° 0.59+0.27*
10 5.49+0.93* 0.73£0.14*
15 19.31£1.01° 2.29+0.30™
130 5 25.59+2.45% 2.82+0.28"
10 27.65+2.63% 3.13+£1.29%
15 26.79+£3.39° 3.25+0.78%
150 5 25.31+0.28" 3.15+0.53"
10 34.80+0.43° 3.95+0.07™¢
15 35.88+3.13¢ 3.79+0.37>¢
170 5 27.60+4.68% 4.02+0.28"
10 34.14+3.16% 4.62+0.72%
15 45.57+3.68'% 5.29+0.84%
190 5 34.93+0.96° 3.78+1.01%
10 38.854+2.94°" 6.70+1.44°
15 51.61+3.59¢ 8.56+1.10"
200 5 39.98+3.11¢ 4.17+0.60
10 52.1243.54¢ 5.20+0.98%
15 75.97+1.64" 6.63£0.75°

Total phenolics and flavonoid contents were expressed in gallic acid
equivalent (mg GAE/g AN) and quercetin equivalent (mg QE/g AN),
respectively. Data were subjected to Duncan's ANOVA test (p<0.05).
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Fig. 4. Effect of antioxidant capacity on the increasing extraction
temperature (110-200°C) and time (5-15 min) of SWE conditions

of DPPH (@), and ABTS (O).
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Table 3. Spearmans-Rho coefficients for the correlation between antioxidant capacities measured by ABTS, DPPH and, total phenolics

and flavonoids content on SWE from Angelica gigas Nakai (AN)

Total phenolics Total flavonoids DPPH radical scavenging ABTS radical scavenging
Total phenolic 1
Total flavonoids 0.861** 1
DPPH radical scavenging 0.838%** 0.897** 1
ABTS radical scavenging 0.893%* 0.764%* 0.880** 1

**Correlation is significant at p<0.01
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