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Antioxidant activities of phenolic compounds from
Ziziphus jujuba Mill extract using subcritical water
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Abstract Subcritical water extraction (SWE) is an eco-friendly extraction method that uses only purified water as a
solvent under high temperature and high pressure conditions. In this study, total phenolics, and antioxidant activity were
evaluated in Ziziphus jujuba Mill extracts from subcritical water obtained by varying the extraction temperature (110-
190°C) and extraction time (1-20 min). Total phenolics was maximized with extraction at 190°C for 15 min (67.79+£3.45 mg
gallic acid equivalent/g jujube). The 2,2-diphenyl-1-picrylhydrazyl free radical scavenging activity (48.84+4.74%) and 2,2'-
azino-bis(3-ethylbenzothiazoline-6-sulphonic acid) free radical scavenging activity (84.75+1.15%) were maximal at
extraction conditions of 190°C, for 20 min. All jujube extracts prepared using SWE had higher total phenolics and

antioxidant activities than extracts prepared using organic solvent extraction (60°C,

120 min), including methanol and

ethanol. SWE could be an excellent alternative to organic solvents for extracting phenolics and antioxidant compounds.
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Fig. 1. Effect of extraction temperature and time on the yield of total phenolics in subcritical water from Ziziphus jujuba Mill.
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Fig. 2. Effect of antioxidant capacity on the increasing extraction temperature (110-190°C) and time (5-20 min) of SWE conditions of
DPPH from Ziziphus jujuba Mill.
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Fig. 3. Effect of antioxidant capacity on the increasing extraction temperature (110-190°C) and time (5-20 min) of SWE conditions of

ABTS from Ziziphus jujuba Mill.

Table 1. Correlation between antioxidant capacities measured by total phenolics, ABTS, and DPPH on SWE from Ziziphus jujuba Mill.

Total phenolics DPPH radical scavenging ABTS radical scavenging
Total phenolic 1
DPPH radical scavenging 0.839%* 1
ABTS radical scavenging 0.874** 0.906** 1

**Correlation is significant at p<0.01

Table 2. Comparison of SWE and organic solvent extraction methods of total phenolics and antioxidative properties from Ziziphus

jujuba Mill.
Total Phenolics DPPH radical scavenging ABTS radical scavenging
(mg GAE/g Jujube) (%) (%)
Subecritical water extraction 67.79+3.45° 48.84+4.74° 84.75+1.15°
Methanol extraction 38.26+2.98" 18.36+4.87" 44.34+9.15°
Ethanol extraction 12.63+1.95° 17.40+£4.09° 33.84+6.95"

Means in a column followed by same superscript letters are not significantly different according to Duncan’s test at p<0.05. The data are mean+SD

values (n=3).
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