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Abstract

In this study, the antioxidant activity and major bioactive compounds of fruit, twig, and branch extracts
from native Sorbus commixta Hedl. in Ulleungdo were analyzed, and the effects of extraction solvent and
temperature on antioxidant properties were evaluated.

Analysis of the extraction solvents (80% ethanol and distilled water) revealed that neochlorogenic acid
and cryptochlorogenic acid were the most abundant in the fruit, whereas chlorogenic acid was the most
prevalent in the twig. The 80% ethanol extracts exhibited higher polyphenol content and antioxidant activity
than the DW extracts. However, substantial antioxidant activity was also observed in the DW extracts,
suggesting that DW-based extraction processes may be economically and practically feasible. Experiments
conducted at different extraction temperatures (4°C, 20°C, and 100°C) demonstrated that higher extraction
temperatures resulted in increased total polyphenol content and antioxidant activity in twigs and branches,
with the 100°C extract showing the highest antioxidant activity. In contrast, fruits retained high levels of
neochlorogenic acid and chlorogenic acid even at lower temperatures, indicating that extraction processes
that preserve heat-sensitive bioactive compounds should be considered.

In conclusion, S. commixta twigs and branches contain abundant antioxidant compounds, and their

functional potential can be maximized through 80% ethanol or hot-water extraction. These findings suggest
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that S. commixta twigs and branches have great potential as underutilized functional materials, and

optimizing extraction conditions could enhance their application as high-value natural antioxidants.

Key Words : Sorbus commixta, antioxidant activity, chlorogenic acid, neochlorogenic acid, cryptochlorogenic

acid, polyphenol, extraction condition
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Table 1. HPLC conditions for analysis of neochlorogenic acid, chlorogenic acid, and cryptochlorogenic acid

Instrument Agilent 1260 infinity
Column Capcellpak UG120 C18(4.6 mm I.D. X 250 mm, 5 #m)
Column temperature 40 C
Injection vloume 10 ulL
Flow rate 1.0 mL/min

A : 0.5% Phosphoric acid solution

Mobile ph: Ny .. . .
obrie phase B : Acetonitrile containing 0.5% phosphoric acid

Time (min) A(%) B(%)
0 95 5
12.5 90 10
Gradient program 22:5 90 10
27 70 30
28 10 90
30 10 90
31 95 5
40 95
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Table 2. Extraction yield of fruit, twig, and branch extracts

(%)
Fruitl) Twig Branch
80% EtOH 38.99 11.24 6.90
DW 27.36 8.44 7.47
DW-L 38.55 14.41 6.75
DW-M 38.04 15.35 7.32
DW-H 49.00 18.74 8.43

YSample: Sorbus commixta Hedl. 80% EtOH(80% ethanol extract at 70°C); DW (distilled water extract
at 70C); DW—L(distilled water extract at 4C); DW—M(distilled water extract at 20T);
DW-—H (distilled water extract at 1007TC).
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Table 3. Quantification of neochlorogenic acid, chlorogenic acid, and cryptochlorogenic acid in 80%
ethanol and distilled water extracts

Amount (mg/kg)
Fruit” Twig Branch
80% EtOH DW 80% EtOH DW 80% EtOH DW
17734.15  18573.15  4673.83 3452.95 788.64 737.72

Neochlorogenicacid 4 557 54b 4194 53°  +106.71°  +108.04°  £76.79° +54.83°

4381.64 4527.47 6687.72 4474.67 1428.21 691.46

Chlorogenic acid +24.70° +46.69" +£68.17°  +157.53"  +26.59° +35.89°

Cryptochlorogenic 2794.67 3137.35 1866.28 2332.95 325.62 394.81
acid +39.72" +45.47° +45.16" +54.81° +80.81° +84.57°

VSample: Sorbus commixta Hedl. 80% EtOH(80% ethanol extract at 70°C); DW (distilled water extract at 70C).

YMeans with the same superscript letters are not significantly different(P < 0.05).
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Table 4. Quantification of neochlorogenic acid, chlorogenic acid, and cryptochlorogenic acid in extracts

at 4C, 20T, and 100°C.

Amount (mg/kg)

D
Fruit

Twig Branch

DW-L DW-M DW-H DW-L

DW-M DW-H DW-L DW-M DW-H

Neochlorogenic  18119.17 18487.17 12051.52

3224.03

3369.77 4032.11 522.38 537.46 1252.97

acid +212.71"  +221.20° +190.13° +93.61° +128.07° +105.13° +106.62° +82.31° +92.22'
Chiorogenic acid 16823 431371 375005 318198 ~ 342805 205507  140.94 135.41 666.00
OFOBEMC ACIA 190 47¢  446.09°  +34.41° +196.11° +231.01° +51.10° +23.16° *16.96° +22.02'
Cryptochlorogeni 2468.26  2521.82  6281.05 1086.13 114522 344871  157.77 161.27  831.71
¢ acid +34.23°  +£39.90° +120.30" +23.72" +2473" +67.24" +7490° +£7591' +70.88°

1)Samplei Sorbus commixta Hedl. DW—L (distilled water extract at 4°C); DW—M(distilled water extract
at 20C); DW—H((distilled water extract at 1007C).
Z)Means with the same superscript letters are not significantly different (P < 0.05).
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DPPH radical scavenging activity(%)
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Ascorbic acid Fruit
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Fig. 1. DPPH radical scavenging activity of Sorbus commixta Hedl. extracts. Means
followed by same letter with above the bars are not significantly different
(P<0.05). " Sample: 80% EtOH(80% ethanol extract at 70°C); DW (distilled
water extract at 70C); DW-L(distilled water extract at 4C); DW—M
(distilled water extract at 20°C); DW—H(distilled water extract at 100°C).
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Fig. 2. ABTS radical scavenging activity of Sorbus commixta Hedl. extracts. Means followed

by same letter with above the bars are not significantly different (P<0.05).
YSample: 80% EtOH(80% ethanol extract at 70°C); DW (distilled water extract at 70°C);
DW-L (distilled water extract at 4C); DW—M(distilled water extract at 20C);
DW-—H((distilled water extract at 1007C).
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Fig. 3. Total phenolic contents of Sorbus commixta Hedl. extracts. Means followed by same
letter with above the bars are not significantly different (P<0.05). 1>Samplei 80%
EtOH(80% ethanol extract at 707TC); DW(distilled water extract at 707);
DW-L(distilled water extract at 4C); DW—M(distilled water extract at 207C);
DW—H (distilled water extract at 1007C).
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