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Abstract

The purpose of this study was to evaluate the effect of drying methods including freeze, hot-air, and vacuum drying
on the nutritional properties, antioxidant activities, and drying properties of Aruncus dioicus var. kamtschaticus.
The optimum temperature of hot-air drying was 100°C based on the total phenolic and flavonoid content and antioxidant
activities, which were altered as a function of drying temperatures of 60, 80, 100, and 120°C. In addition, based
on the drying curve, the optimum condition of hot-air and vacuum drying was 100°C for 10 min, whereas that
of freeze drying was 210 min. Vacuum drying was most effective for removal of moisture compared with the
other drying methods. The water activity and water solubility index of dried samples obtained by the different
drying methods were not significantly different. The water absorption index and rehydration ratio increased in the
order of freeze, vacuum, and hot-air drying because of differences in porous structure of A. dioicus. Thus, vacuum
drying of A. dioicus leads to the highest total phenolic and flavonoid content and antioxidant activities, followed
by hot-air, and freeze drying.
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Fig. 1. Changes in moisture content of Aruncus dioicus var.
kamtschaticus as a function of air-drying temperatures of 60, 80,
100, and 120C.

EIUX2To| ME & Hs ¥ ESE-0|E I F
A §|.

AR O Fhelol e Bl B8 E
HuolEt: ke 8 BYS oA S48 A7)
5% Rolde T AUBdEdE ged dn

=
(1,21,22). webr] 7+ 32 FHF AZ:A ez
Agfet AxEo F HE ¥ St o= g k)
249 23kl vimskgion, 7 AT Ry 25 ek
0CAA 1xg wlsrte] F de g 9 S o=
o] 7P He Ao 2 YEhgew, x5 100T7h
A F7VESE O Fo] FUtele] F dlE e 8538
¢ GAE/kg, & Zehi o= 2L 6049 g RAEKgO.2
UERRTE Lee (220 w/5vte] Aol EAld= & £
Hi 2 Sehnio|s ke 717} 66487 1647 ngfmeo.
2 B33, Yo 5(1)2 T/srte] & Hs =)
% Zehuo|= 3o 2b2} 122.60 mefe} 36.80 me/e S
= wnasih BAEHe & A 9 Eehiol= 9@
ztol= A2 o] AlulA|, BT, B2 52 st

A FA G5 S 2A A258 A7E (2018)

A QA7 9 FE22G] Apold] 7|R1g Aoz A7t
TH23).

gEHzerd wsr A%ZE9] DPPH 2oz A7
5, ABTS 22 271%, FRAPS 53 £413F ats} 24
A= F s 2 ZelEols g Ao} o] 60Tl
A 100C7HA] AZ2=7t S7H855 itkst o] St
st Ao 2 Vet ol st it Ax2Er)t mold
-
%

= Azx7) Wi Jdz2Ee 35719 2ol 7t Aol
wpe} g ErF wEpa 712A3te] ThEg o 24 NEJ}

i} HEFdh= AlRte] O EV] TR AztET)
g Ak HEAd Shghe 9 Tl Aol Agtst Jﬂ%@
sletEo] Aol & AEAe] wlEy FEE gy
A o5 7te] Adto] T H 7] Wit 2 AZETH24).
Kim 5252 59| dA gl o Seth o= ko]

A)

90 90
80 180
70 - 170

60 - 1 60

—&— Total phenolic content
—— Total flavonoid content

Total phenolic content (2 GAE/kg)
Total flavonoid content (g RAE/kg)

60 70 80 90 100 110 120

Drying temperature (C)

®
140
—e— DrPPH a
120 —o—- ABTS B
—&—. FRAP N

Antioxidant activity (TE g/kg)

50 70 %0 % 100 110 120
Drying temperature (C)

Fig. 2. Total phenolic and flavonoid content (A) and antioxidant

activity such as DPPH radical scavenging activity, ABTS radical

scavenging activity, and FRAP assay (B) of Aruncus dioicus var.

kamtschaticus as a function of air-drying temperatures of 60, 80,

100, and 120TC.

Results shown are mean+SD (n=6). Different superscripts within the same parameter
are significantly different (p<0.05) by Duncan’s test.
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Fig. 3. Changes in moisture content of Aruncus dioicus var.

kamtschaticus dried by hot-air drying and vacuum drying at 100C
(A) and freeze drying (B) as a function of drying time.
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Fig. 4. Total phenolic and flavonoid content (A) and antioxidant
activity such as DPPH radical scavenging activity, ABTS radical
scavenging activity, and FRAP assay (B) of dried Aruncus dioicus
var. kamtschaticus by different drying methods such as freeze,
hot-air, and vacuum drying.

Results shown are meantSD (n=6). Different superscripts within the same parameter
are significantly different (p<0.05) by Duncan’s test.
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Table 1. Moisture content, water activity, water soluble index (WSI), water absorption index (WAI), and rehydration ratio of Aruncus
dioicus var. kamtschaticus dried by hot-air drying and vacuum drying at 100C and freeze drying

Drying methods Moisture content (%) Water activity

Rehydration ratio

WSI (%) WAI (%)

(g9
Freeze drying 7730207 0.480.03° 9.85:0.34" 903.97+0.46" 2.80£0.09°
Hot-air drying 6.04£0.20° 0.480.02° 6.86+1.28" 844.87+0.44° 2400.17°
Vacuum drying 5.20£0.20° 047£0.01° 7.69£1.48" 868.58+0.20° 2.5920.17%

DAIl values are meantSD (n=6).

Different letters superscript indicate in the same column that means are significantly different (p<0.05) by Duncan’s multiple range test.
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