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Abstract

Sumaeyaksuk (Artemisia Argyi H.) is one of the original mugwort spices in Namhae-gun, Korea. This study was
conducted to investigate the physicochemical characteristics and biological activities of water extracts from dried
and aging Sumaeyaksuk samples during the May-July harvest season. One (SD) was dried under shade for 12 days,
while the other (AD) was aged for 7 days at 60°C and then roasted for 220 minutes at over 90C. Glucose was
solely detected as a free sugar, and its SD and AD content were 0.42+0.02~0.43+0.01 g/100 g, and 0.41+0.02~0.47+0.04
g/100 g, respectively. The total phenolic contents of SD were 1.85+0.09~3.45+0.14 g/100 g, which were higher
than those of AD (1.29+0.08~2.90+0.08 g/100 g). The antioxidant activities of the water extract powder from each
Sumaeyaksuk were assessed by different in vitro methods, such as the DPPH and ABTS radical scavenging activity,
FRAP, and decoloration prevention activity in 3-carotene linoleic system. The DPPH and ABTS radical scavenging
activity of AD extract were significantly higher than those of the SD extract (p<0.05). Moreover, at the concentrations
of 31.25, 62.5, 125, 250, 500 pg/mL, the FRAP of the SD-May extract showed 1.67+0.58~489.90+7.59 1M, while
the AD-July extract showed 9.70+1.07~590.40+7.45 M. The B-carotene decoloration prevention activity of the
SD-May and AD-July extracts were 25.53+2.85~81.43+2.56%, 35.98+2.22~79.00+1.42%, respectively. Based on
these results, the extracts of SD-May and AD-July were promising as a functional food source due to their high
antioxidant activites.
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Table 1. Proximate composition of Sumaeyaksuk based on harvest
times and processing method

(%, dry basis)

H&?ﬁfg‘g Harvest time ~ Moisture  Crude protein ~ Crude lipid
May 70120057 24.58+1.96°  3.90+0.12°

sp” June 7444007 2646+140°  3.98+0.11°
Tuly 1547:042°  12.642035" 4284017

May 1021£0.09°  22.80£024"  531:0.00°

AD” June 1358:0.14"  2563:029°  5.09+0.04°
Tuly 1476:035  1360:034'  6.68+0.12°

"Only dried at shade for 12 days.

PAged for 7 days at 60°C and then roasted for 220 minutes at over 90°C.
Walues are meantSD (n=3). Means with different superscripts within the same column
are significantly different (p<0.05).
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Table 2. Browning intensity, turbidity and color value of Sumaeyaksuk water extracts based on harvest times and processing method

Processing Harvest

Browning intensity Turbidity

Hunter’s color value

method time (OD value at 420 nm) (OD value at 600 nm) L a b
May 0.32£007" 93.73130° 47.97:0.73" -1.17£0.14° 12.63+1.60"
sp” June 0.23£0,05" 96.131.01° 49.52+0.89° -152£0.14° 9.1142.26"
Tuly 0.1540.02" 97.73:0.31° 50.64+0.51° -1.64£0.04° 6.5540.58"
May 2.98+0.01° 35.28+0.88" 26.88+0.06° 6.1540.12" 3.49+0.08°
AD? June 2.84:0,05" 43.802.88" 28.30:039° 7.62£027" 5.83:0.62°
Tuly 1.81£0.08° 73.23:049° 37.10£0.15" 7.34£0.10" 1935£0.15°

"Only dried at shade for 12 days.
PAged for 7 days at 60°C and then roasted for 220 minutes at over 90°C.

Walues are meantSD (n=3). Means with different superscripts within the same column are significantly different (p<0.05).
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Table 3. Glucose, total phenolic compounds and flavonoids A7 °© &
contents of Sumaeyaksuk water extract based on harvest times Hzslghs 2 S ol e FUs 7432 YR
and processing method 1o (Table 3), <4 AlEo Bl &4 AA] 1 gHago
G0 o etk =, 44 AR F usEE T 129:
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+0.14 g/100 g© = T 3=, o= o H IR ook
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b : - <] 71%‘%“?5% gol otk 5‘”61 A7l AF g 59 A 8E
i May 0.47i0.04a 1.2&&0.08b 0.87i0.02b el Hw, 2i7te] Zebhio| SRS 326002 /100
AD June 0.41+0.02 1.77+0.07 1.36+0.03 _7/]_ 0.87+0.02 g/100 g & S ok 4u) AL T E=o
Tuly 0441001°  290:008° 241002 garo| et 1L} 6243 7ol AH T Alms dak] 2
2n1ge}(,i (;I(:red 7 a([ia;zajf g()JrClzaI(ligytshen roasted for 220 minutes at over 90°C. A1zt sl Eﬂ.EEO]E = XH:A A715 7k

IWalues are mean+SD (n=3). Means with different superscripts within the same column et o B2 9 v Aoz AdHdh
are significantly different (p<0.05). Choi 5(16)2 &:2] 9 A EF 2N & v=3e
%ﬁﬂr FetE ol B O FF0 wet 2ol & VA, TY
glucose &S 747} 0.4240.02~0.43+0.01 g/100 g, 0.41+ g FEoHE 2EY FE9 2 S5 =
0.02~0.47+0.04 g/lOO g9l WS Z 7t AlZ7ke] lol& m]n) }Ol% Uehli=dl 249 10052 & 3 F d=sieE
3l o™, fructose 2 sucrose= P|HEZ FlE T} Park ghFo] 900 mg/lOO g o]dol A& 20%—, 400~800 mg/100
2N AT AFA = dFAx A7 R B4 g9l &3t & YehE 2ol 65%, 400 mg/100 g °]3t7t

A% A1 HEAIE glueose 0] T E3ton, B4 15%el5, Fehuwolt BHE £29-8522 my 100 gO.2
of FeElol i FelTe fructosert tREGEDelekm  Adh 109 ol o] WAE v F w=sitRe) g
unse] Yt & A7) s gucosetto] AEW o Hsle] Re %S Uit BHaste] ¥ Ad A}

Aw %o F5 9 A% Py o] Aolep] Moz Azd AT
=

de SFES AFAC Qe £E5] 9l= 23 it DPPH % ABTS 2tHZ 2724

Argo] shteA thakst :,1_?;1_9} BEAES 7, gatal, DPPH 2}t| 2 &7 WS kst 24 27o] DPPH
R 5o AR 715 7RI o] AAgatsa 9l RS 2ANA DAEE S ol 8oie] ditsl 4

2 ®ol o853l %ﬂiﬂe shgreo] st fe s < 97 S8k eItk AAbEe] 282 24 e
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e Fe]7]9F At oA Astgowy oA st HIL S WRE o} A WiellA] wmstofA] 3 ISR
o] delo] Hed, o] Wl Eel¥ls S2E0] <23 fel7] ot FHE T Aefrlee YEhle AEolth34).
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p

Table 4. DPPH radical scavenging activity of Sumaeyaksuk water extract based on harvest times and processing method
(%)

Processing Harvest Concentration (ug/mL)

method time 3125 625 125 250 500
May 30.33+1.45” 4195+1.29" 50.56+0.41° 60.10:0.34" 61.27+1.13°
sp” Tune 24.60+0.93" 29444122 4253113 51.27+1.11° 56.71+0.28°
Tuly 27.72+3.14° 35.70+2.38" 45.43+0.18° 53.65+1.04° 61.58+0.55°
May 29.34+1.12° 33254045 41.89+0.78° 49.71:0.55° 59.532.38°
AD” June 21.41£1.03° 30.63+2.64° 40.00+1.43° 48.76+2.30" 54.19+1.76°
Tuly 34.85+2.30° 40514098 50.16+1.59° 59.32+0.55° 62.23+1.50°

Only dried at shade for 12 days.
Aged for 7 days at 60C and then roasted for 220 minutes at over 90°C.
MWalues are meantSD (n=3). Means with different superscripts within the same row are significantly different (p<0.05).
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Table 5. ABTS radical scavenging activity of Sumaeyaksuk water extract based on harvest times and processing method

(%)

Processing Harvest Concentration (ugfmL)
method time 3125 625 125 250 500
May 30.6310.62" 56.870.68" 87.30£0.34° 92.900.08" 93.140,09"
sp’ June 19.18:0.99" 34.912.06" 62.2340.57° 89.75:0.21° 9149:0,07°
Tuly 17.01£2.20° 36.18£1.55" 67.33+1.14° 86.71+021° 86.9740.01"
May 1439+1.90" 2765+1.12° 52.82+0.82° 79.09+123° 81.84+0.10°
AD” June 1424+1.72° 30.71£3.19° 61.57+1.5¢° 83.48+0.56" 84.77+0.08°
Tuly 30.02+4.51° 5805£3.12° 82.23:0.99° 87.04£0,05" 87.87£0.14°
Only dried at shade for 12 days.
Aged for 7 days at 60°C and then roasted for 220 minutes at over 90°C.
Walues are meanSD (n=3). Means with different superscripts within the same row are significantly different (p<0.05).
Table 6. FRAP of Sumaeyaksuk water extract based on harvest times and processing method
M)
Processing Harvest Concentration (1g/mL)
method time 3125 6.5 125 250 500
May 1.67£0.58" 38.67£1.34° 11314352 249.30£2.35° 489.90£7.59°
sp’ Tune 258053 5.92£132° 4557+1.83° 121.60£1.61° 261.49+4.88°
Tuly 8.72£0.98" 15.88+1.59" 65.08£1.57° 158.92:2.61° 32774767
May 228+0.48" 526073 43.09+1.08° 116.64+2.38° 251734391
AD” June 3.82+1.05" 1143+1.68° 55.84+1.12° 140.54+5.34° 293.48+8.79°
Tuly 9.70+1.07" 5095+133" 134.3542.43° 295.31£5.12° 590.40+7.45°

Only dried at shade for 12 days.

Aged for 7 days at 60C and then roasted for 220 minutes at over 90C.

Walues are meantSD (n=3). Means with different superscripts within the same row are significantly different (p<0.05).
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Table 7. Antioxidant activity of Sumaeyaksuk water extract based on harvest times and processing method in a B-carotene linoleic acid

system
(%)
Processing . Concentration (f1g/mL)
thod Harvest time
me 3125 625 125 250 500
May 25.53+2.85" 51.690.97° 66.08+7.90° 74474159 81.43+2.56°
sp” June 30.09+1.63° 50224037 63.2040.99° 73812099 80.52+1.72°
Tuly 25.16£1.12° 47.10171° 62.5842.96° 71614335 74.1942.96°
May 38.20+2.34° 58.752.30" 64.25+6.2T 73.820.70° 81.28+091°
AD? June 39.38+1.34° 56.28+047° 67.75+1.49° 75.66+1.50° 81.40+1.23°
Tuly 35.98+2.22° 50.81+3.75" 63.29+1.27° 70.19+1.99° 79.00+1.42°

Only dried at shade for 12 days.

Aged for 7 days at 60°C and then roasted for 220 minutes at over 90°C.
MWalues are meantSD (n=3). Means with different superscripts within the same row are significantly different (p<0.05).
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