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Abstract Ginger (Zingiber officinale Rosc.) root is known to have anti-oxidative
effects. However, studies on the extraction conditions to obtain ginger extract
(GE) with high antioxidant power have not yielded satisfactory results. Therefore,
the effects of extraction temperature and time on the anti-oxidative effects of GE
were investigated. The content of 6-gingerol and 6-shogaol in the GE was also
analyzed. The results revealed that extraction carried out at 50C for 5 h was
optimal for maintaining the anti-oxidative activity of the GE. Further, GE obtained
under these optimal conditions exhibited the highest DPPH and ABTS" radical
scavenging activities and cytoprotective effect against oxidative damage in L6
skeletal muscle cells and was rich in active compounds. Thus, the GE obtained
under the optimal conditions could be useful for the development of functional
food materials.
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7 Zingiber officinale Rosc.y& 7ol &3l ofgjajilol 22 A, Bl EEgt
2 7R Qo] A AlAF C & FAaEA df ARGE AL it Ao A2EAdel Higt
2= A G3KAlL 5, 2008; Lee 5, 2011)E H|Eot] FASF(Kimd Kim, 2018),
(Jung¥} Park, 2013), &U(de Lima 5, 2018), ¥F(Rani 5, 2012; Wei 5 2017), T4
THKim 5, 2018) &3} 5o] H1H B e} A7 Tid AECEE W%t FRAEER
gingerol, shogaolo] tiE&o|H oJdl] zingiberol, zingiberene, y-cardinen 5°] &&A
A Mao 5, 2019). o]& % 6-gingerol¥} 6-shogaol2 Hold A} a3E Yedittar
B3 E H} QJck(Abolaji 5, 2017; Chen 5, 2014; Melissa &, 2015; Semwal &, 2015).
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2.2. DPPH radical £7g2 =&

oflet-Z(80%)°ll =<1 229 A% 5= 200 pLot 0.4
mM DPPH(2,2-diphenyl-1-picrylhydrazyl,
Aldrich Inc, St. Louis, MO, USA) €9 800 uxLE 715t
S3otqiet. 2027t YaolA HESAIXL & 517 nmoflA
FEE SAorF L AHRTEL ascorbic acid(Sigma-
Aldrich, MO, USA)E AR5ttt
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2.3 ABTS” radical 2AAH&2} &
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ofdtol ARESIF O™ 10% fetal bovine serum(FBS,
Gibco, USA), 1% antibiotic antibiotics(AA, Gibco,
USA)E 23t Dubecco’s modified Eagle’s medium
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Fig. 1. DPPH radical scavenging activities of ginger extracts.
(A) Scavenging activity according to extraction temperature for
3 h, (B) Scavenging activity according to extraction time at
50°C. Ascorbic acid used as positive control. Data represent
the meantSD (n=3). 'p¢0.05, "p¢0.01 compared with non-
treated group.
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Fig. 2. ABTS' radical scavenging activities of ginger extracts.
(A) Scavenging activity according to extraction temperature for
3 h, (B) Scavenging activity according to extraction time at
50°C. Ascorbic acid used as positive control. Data represent
the meantSD (n=3). 'p¢0.05, "p¢0.01, “'p¢0.001 compared
with non-treated group.
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Fig. 3. Protective effects of ginger extracts against H,Op—
induced oxidative damage in L6 muscle cells. (A) Protective
effect according to extraction temperature for 3 h, (B)
Protective effect according to extraction time at 50C. Control,
H,O,-treated group. Curcumin used as positive control. Data
represent the meantSD (n=3). 'p¢0.05, significantly different
from the control group.

Table 1. Extraction yields of ginger extracts

Ginger extracts Yields (%)
50C, 3 h 10.8£0.3
65T, 3 h 12.1+0.6
80C, 3 h 12.6t0.3"
50T, 5 h 10.720.3
50T, 7 h 10.4£0.2

Data are present the meantSE of two experiments. ¢0.05, significantly
different from the ginger extract (50°C, 5 h) group.
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Fig. 4. Quantitative analysis of 6-gingerol and 6-shogaol in
ginger extracts. (A), HPLC chromatograms of ginger extract
(50, 5 h), (B) Concentrations of 6-gingerol and 6-shogaol in
ginger extracts. Data represent the meanzSE. "p¢0.05, “p¢0.01,
"1¢0.001 compared with ginger extract (50°C, 5 h).
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