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Abstract

A cultivar (Malus domestica cv. Fuji) of apple was selected to make apple peel (AP) powder by three different pow-
dering methods. Frozen AP was thawed and subsequently was dried or ground without drying. After AP was dried
by hot-air drying at 60°C or freeze-drying, the dried AP was ground using a conventional blender. Separately, the
thawed AP was powered by using a cryogenic micro grinding technology (CMGT). The ground AP and three types
of AP powder were extracted using deionized water, 20, 40, 60, 80, or 100% methanol, followed by vacuum evap-
oration. The total phenolics contents (TPC), total flavonoids contents (TFC), DPPH, and ABTS radical scavenging
capacities of each extract were compared to determine an efficient powdering method. Lyophilized AP powder
extract using 60% methanol showed the highest TPC and DPPH radical scavenging capacity. In contrast, 60% meth-
anol extract of the powder by CMGT, resulting in the smallest particle, exhibited the highest TFC and ABTS radical
scavenging capacity. This study suggests that the extraction yield of bioactive compounds from AP may be varied
according to different powdering methods and that a new powdering process such as CMGT may be applicable to

develop functional foods efficiently.
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Table 1. Total phenolics contents of the extract of an apple cultivar (Malus domestica cv. Fuji) peel and the apple peel powder by

three different powdering methods

Total phenolics contents (mg GAE/100 g sample)"

Extraction solvent
Ground apple peel

Freeze-dried apple

Hot-air dried apple Ultrafine particle apple

peel powder peel powder peel powder
Water 7242210 504411 728+9 40046
20% MeOH 901 692+3% 816+24" 52246
40% MeOH 94+2°° 93119 88145 69625
60% MeOH 112+4%° 1,013429* 877+34® 772+29*
80% MeOH 984" 907+6™ 789415 646+32"¢
100% MeOH 75+£2%° 750424 657+14% 573431

! Total phenolics contents are expressed as mg gallic acid equivalents (GAE)/100 g sample.

? Data are expressed as a mean+SD (7=3).

**Mean in a column by different superscripts are significant different at p<0.05 by Tukey’s multiple range test.
ADPMean in a row by different superscripts are significant different at p<0.05 by Tukey’s multiple range test.
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Table 2. Total flavonoids contents of the extract of an apple cultivar (Malus domestica cv. Fuji) peel and the apple peel powder by

three different powdering methods

Total flavonoids contents (mg QE/100 g sample)"

Extraction solvent _dr i dr :
Ground apple peel Freeze-dried apple Hot-air dried apple Ultrafine particle apple
peel powder peel powder peel powder
Water 90+523)nsC 276+5% 320+14% 28448
20% MeOH 893" 351+8% 340+9™* 361+28%
40% MeOH 99+5™P 462+6™ 354+8* 496422
60% MeOH 101£10™° 504+7% 358+10 555422
80% MeOH 102+5™P 465+9"™ 328+16™¢ 503+18™
100% MeOH 90+3™P 370+19%® 247412 4168

" Total flavonoids contents are expressed as mg quercetin equivalents (QE)/100 g sample.

? Data are expressed as a mean+SD (7=3).
NS, not significantly.

**Mean in a column by different superscripts are significant different at p<0.05 by Tukey’s multiple range test.
APMean in a row by different superscripts are significant different at p<0.05 by Tukey’s multiple range test.

Table 3. ABTS radical scavenging capacity of the extract of an apple cultivar (Malus domestica cv. Fuji) peel and the apple peel

powder by three different powdering methods

ABTS radical scavenging capacity (mg VCE/100 g sample)”

Extraction solvent _dr _air dr :
Ground apple peel Freeze-dried apple Hot-air dried apple Ultrafine particle apple

peel powder peel powder peel powder

Water 87+52°P° 532+11® 614+43* 461422

20% MeOH 309+17% 74672 627+40® 68778

40% MeOH 323429 1,060+39* 710443 1,190+£51*4

60% MeOH 11749 1,158+80* 687+38 1,293+43*

80% MeOH 109+9°° 1,096+66™ 684+45° 1,2414£7*

100% MeOH 85+4"C 83339 497+16"® 94679

Y ABTS radical scavenging activities are expressed as mg vitamin C equivalents (VCE)/100 g sample.

? Data are expressed as a mean+SD (7=3).

*Mean in a column by different superscripts are significant different at p<0.05 by Tukey’s multiple range test.
APMean in a row by different superscripts are significant different at p<0.05 by Tukey’s multiple range test.
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Table 4. DPPH radical scavenging capacity of the extract of an apple cultivar (Malus domestica cv. Fuji) peel and the apple peel

powder by three different powdering methods

DPPH radical scavenging capacity (mg VCE/100 g sample)”

Extraction solvent
Ground apple peel

Freeze-dried apple

Hot-air dried apple Ultrafine particle apple

peel powder peel powder peel powder
Water 95447 513+20% 502+6"" 267+60%
20% MeOH 110£2°° 647+15™ 526+14"® 317414
40% MeOH 112+3%° 836+12* 453+11"® 426+1°C
60% MeOH 117+1° 868+34™ 510+13"" 366+13"¢
80% MeOH 11245 841433 497+49™" 338+49"C
100% MeOH 91+3" 67328 407+20" 308+20°C

) DPPH radical scavenging activities are expressed as mg vitamin C equivalents (VCE)/100 g sample.

? Data are expressed as a mean+SD (7=3).

*dMean in a column by different superscripts are significant different at p<0.05 by Tukey’s multiple range test.
ADPMean in a row by different superscripts are significant different at p<0.05 by Tukey’s multiple range test.
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