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[Abstract]

We investigated here the effect of heat processing with pressure on inulin content and antioxidant capacity of
Jersalem artichoke, harvested at Minamiaso, Aso, Kumamoto, Japan, in 2018. The amounts of inulin in the
tubers heated at 85°C for 30 min and at 115°C for 20 min were comparable to that of unheated one, whereas
those of antioxidant capacity were 14.8 and 9.3-times higher than that of unheated one, respectively. However,
the tubers heated at 85°C for 30 min with vinegar resulted in decomposition of inulin lowering to 62% in
concomitant with an increase of free fructose level. Collectively, it was found that selecting the processing
settings of Jersalem artichoke would influence on the functional ingredients, however rather could enhance
antioxidant capacity of the products.
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Table 1. Unheated and heated Jerusalem artichoke samples
evaluated in this study

Parts Heat Settings

Tubers Unheated (Raw)
Heated at 85°C for 30 min
Heated at 115°C for 20 min

Heated at 85°C for 30 min (W/ vinegar)
Leaves Unheated (Raw)

Heated at 85°C for 30 min
Flowers  Unheated (Raw)

Heated at 85°C for 30 min

Explanation in parenthesis (w/ vinegar) indicates the sample
pickled in commercial vinegar during the heat process.
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Table 2. Effect of heat processing with pressure on the
amounts of free and total fructose, and inulin in Jerusalem
artichoke samples used in this study.

Tukey-Kramer test for multiple comparisons with ANOVA.
FruE; fructose equivalent, D.W.; dry weight.
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Table 3. Effect of heat processing with pressure on the trolox
equivalent antioxidant capacity (TEAC) of Jerusalem
artichoke samples used in this study

Fructose Inulin (mg
(mg/g D.W) Fruklg
Samples Free Total D.W)
Tubers
Unheated (Raw) 55.448.6% 5564442 498+36°

Heated (85°C, 30 min) ~ 41.3+2.3%  536+25% 4924232
Heated (115°C, 20 min) ~ 28.4+15° 5314322 500+322
Heated (85°C, 30 min, 193+26°  503+412 308+20°

w/ vinegar)
Leaves
Unheated (Raw) 8161657 820+4.2°  04+45°
Heated (85°C, 30 min) 83.6+3.0¢ 120+8P 3645°¢
Flowers
Unheated (Raw) 89.9+229  94.9455° 49+4.3°

Heated (85°C, 30 min) 119+7¢ 140+10° 22+4°

Samples (mg TE (umol TE
/g D.W) /g D.W)
Tubers
Unheated (Raw) 0.0619+0.0256° (0.247)
Heated (85°C, 30 min) 0.916+0.029° (3.66)
Heated (115°C, 20 min) 0.577+0.073° (231)
Heated (85°C, 30 min, 0.593+0.074° (2.37)
w/ vinegar)
Leaves
Unheated (Raw) 0.683+0.096° (2.73)
Heated (85°C, 30 min) 1.14+0.05¢ (4.55)
Flowers
Unheated (Raw) 0.715+0.126° (2.86)
Heated (85°C, 30 min) 1.18+0.04¢ (4.71)

Data shown represent mean + S.D. from four experiments.
Values not sharing a common superscript letter are
considered significantly different at P < 0.05, using the

Data shown represent mean + S.D. from four experiments.
Values not sharing a common superscript letter are
considered significantly different at P < 0.05, using the
Tukey-Kramer test for multiple comparisons with ANOVA.
DPPH radical scavenging assay was performed to obtain
TEAC values with trolox as the standard sample. TE;
trolox equivalent, D.W.; dry weight.
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Table 4. Effect of heat processing with pressure on the
amount of total polyphenol in Jerusalem artichoke samples
used in this study

Samples (mg CAE/g D.W)
Tubers
Unheated (Raw) 9.30+0.25%
Heated (85°C, 30 min) 12.4+0.4°
Heated (115°C, 20 min) 9.83+0.412
Heated (85°C, 30 min, w/ vinegar) 12.640.1°
Leaves
Unheated (Raw) 37.310.3°
Heated (85°C, 30 min) 41.7+0.49
Flowers
Unheated (Raw) 39.1+0.3¢
Heated (85°C, 30 min) 41.9+0.94

Data shown represent mean + S.D. from four experiments.
Values not sharing a common superscript letter are
considered significantly different at P < 0.05, using the
Tukey-Kramer test for multiple comparisons with ANOVA.
CAE; chlorogenic acid equivalent, D.W.; dry weight.
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