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Abstract

Optimization of the fermentation conditions for the preparation of ‘Seomaeyaksuk’ (Artemisia argyi H.) vinegar
was cairied out and the results reported herein. The ‘Seomaeyaksuk’ sample was divided 3 groups, such as shade
dry ‘Seomaeyaksuk’ extract added group was control (CO), 2.75 °Brix (SEE-0.5) and 5.5 °Brix (SEE-1.0) of the
roasted ‘Seomaeyaksuk’ edible ethanol extract addition group, respectively. Subsequently, 5% Acefobacter pasteurianus
A8 was to the total fermentation volume, and samples were taken at 5 day intervals for 25 days to analyze their
quality factors. After 25 days fermentation, the pH of the CO group was 3.0, while the comresponding values for
the SEE-0.5 and SEE-1.0 groups were 3.14. The total polyphenols contents tended to decrease during fermentation.
More specifically, after 25 days fermentation, the flavonoid content was significantly higher in the SEE-1.0 group,
while the jaceosidin content had decreased by 50% and 43% in the SEE-0.5 and SEE-1.0 group, respectively.
A total of seven organic acids were detected, with their contents decreasing in the order acetic acid > succinic
acid > citric acid > propionic acid. Among the various aroma components present in the vinegar, the acetic acid
content was the highest, followed by 92.6,15-octadecatrienoic acid and hexadecanoic acid. Moreover, the ABTS
and DPPH radical scavenging activities of all experimental groups tended to decrease during the fermentation period,
likely due to reduced levels of the polyphenol compounds.
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Table 1. Changes in pH of vinegar added with edible ethanol extract from ‘Seomaeyaksuk’

Fermentation period pH
(days) co’ SEE-0.5 SEE-1.0
0 4.52+0.01* 4.75+0.00F 4.61+0.00°°
5 3.27+0.08°° 3.41+0.00%F 3.53+0.00°E¢
10 3.19+0.08°P 3.26:+0.00°° 3.2540.01*48
15 3.15+0.07°5C 3.20+0.00* 3.66+0.01%¢
20 3.06:£0.02%8 3.18+0.00"E 3.65+0.45%
25 3.00:£0.02% 3.14+0.00* 3.14+0.02%

YCO, The same volume of 10% malt extract and ‘Seomaeyaksuk® water extract mixture was adjusted the alcohol concentration to 6% with edible
ethanol; SEE-0.5, The same volume of 10% malt extract and 2.75 °Brix ‘Seomaeyaksuk’ 70% ethanol extract mixture was adjusted the alcohol
concentration to 6% with edible ethanol; SEE-1.0, The same volume of 10% malt extract and 5.5 °Brix ‘Seomaeyaksuk’ 70% ethanol extract
mixture was adjusted the alcohol concentration to 6% with edible ethanol.

Each value represents mean+SD, n=3.

& LMeans with different superscript in the same fermentation days are significantly different at p<0.05.
EMeans with different superscript in the same sample code are significantly different at p<0.05.
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Table 2. Changes in total polyphenols and flavonoid contents of vinegar added with edible ethanol extract from ‘Seomaeyaksuk’

(mg/100 mL)
Fermentation Total polyphenols Flavonoid
period
(days) coV SEE-0.5 SEE-1.0 Cco SEE-0.5 SEE-1.0
0 28.03+0.57° 113.35+0.08"° 213.21+0.140 8.71+1.26™ 49.35+0.73" 73.48+0.82<C
5 25.5740.61* 110.23+1.30™ 202.51+1.24 6.810.00°° 40.46£0.27°° 61.89+0.27
10 24.31+0.68" 106.92+0.67" 201.21£0.21 5.54+0.27°¢ 36.02+0.55™ 61.73+0.73
25 23.4141.34* 106.47+1.18" 201.26+1.19° 5.22+0.34°5¢ 35.38+0.48"C 61.25+0.27¢
20 23.13+0.21* 105.68+0.09"® 198.21+0.92°8 4274027 33.48+0.25"" 61.10+0.48
25 22.91+0.54** 102.20+0.28 195.46+0.27°4 3.16£0.55" 31.10+£0.48% 58.71£0.95%

YCO, The same volume of 10% malt extract and ‘Seomaeyaksuk® water extract mixture was adjusted the alcohol concentration to 6% with edible
ethanol; SEE-0.5, The same volume of 10% malt extract and 2.75 °Brix ‘Seomaeyaksuk’ 70% ethanol extract mixture was adjusted the alcohol
concentration to 6% with edible ethanol; SEE-1.0, The same volume of 10% malt extract and 5.5 °Brix ‘Seomaeyaksuk’ 70% ethanol extract
mixture was adjusted the alcohol concentration to 6% with edible ethanol.

Each value represents meantSD, n=3.

* “Means with different superscript in the same fermentation days are significantly different at p<0.05.
A"PMeans with different superscript in the same sample code are significantly different at p<0.05.
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Table 3. Changes in jaceosidin and eupatilin contents of vinegar added with edible ethanol extract from ‘Seomaeyaksuk’ (mg/L)
Fermentation Jaceosidin Eupatilin

period

(days) co SEE-0.5 SEE-1.0 Cco SEE-0.5 SEE-1.0
0 ND 3.00+0.04 8.46£0.01% ND 1.39+0.10° 4.56+0.00°
5 ND 1.83+0.01® 5.97+0.01¢ ND 0.82+0.03¢ 2.77+0.11€
10 ND 2.57+0.01% 4.75+0.03* ND 0.90+0.04° 2.2040.07*
15 ND 2.16£0.01° 5.53+0.03" ND 0.71+0.03® 2.50+0.08"
20 ND 2.04+0.01¢ 6.08+0.01° ND 0.67+0.03% 2.74+0.09¢
25 ND 1.51£0.00* 5.55+0.03" ND 0.40+0.00* 2.46+0.04°

YCO, The same volume of 10% malt extract and ‘Seomaeyaksuk’ water extract mixture was adjusted the alcohol concentration to 6% with edible
ethanol; SEE-0.5, The same volume of 10% malt extract and 2.75 °Brix ‘Seomaeyaksuk’ 70% ethanol extract mixture was adjusted the alcohol
concentration to 6% with edible ethanol; SEE-1.0, The same volume of 10% malt extract and 5.5 °Brix ‘Seomaeyaksuk’ 70% ethanol extract
mixture was adjusted the alcohol concentration to 6% with edible ethanol.

Each value represents mean+SD, n=3.

A "Means with different superscript in the same sample code are significantly different at p<0.05.
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Eupatiline 252] th3E 2l g4 F F9] shuz ‘l;q]
%, PAZ, BALA FHE AP, AT 2FAA
g oAlste] e Mol A4S oAlska, $Al
E M= apoptosisE FEFoZA A EIE VA= A
o2 d#A UrKChoi 5, 2009).

T2 2ot A28 Az F f7Ite
Zo] AZH Y=, acetic acid gHFo] 713+
cid, citric acid % propionic acid =22 =3k

o f714be] e WE 25U 0] SEE-1.07- 4 6,604.78
7 =9k 0 2 COT(5,930.53 mg/100

,114.23 mg/100 mL)2] =]t} H 7}
o FRol ueh f714ke] £ Wato] Aol7h

R, & $E8E W4T COTel A% WA Sl
uhg 1524717
ol Ut}. whd,

0
F71ae] Feol

SR 15 o] FNE = 4 FEeR O Fge] 4
A \:‘r SEE 1.079] f714F 57} 74 8-S SEE-0.5v3
Abetl o), WE HHE f714ke] ko] Eol ¥R T8
Z Tr7]"}4 ol 7 =%

A zo] vhg IS AXAA] acetic ac1d«] 4%~ ethanol
Atz 71 ko] §49] —7]'5?] T OE 7S
AT Aol QlojA BAY e R AFEI| % stnR
938 7Hart o= 11’4—.1_ H 31(Jeong@} Cha, 2016)
wof sledl, & dTelA cowel #714t ol 15Y
o] Fo] gt 7/4\11:— R 2ol 2ahte] ASo] A8t
ot Ao R f7Ee] A& RN ASS S
F715He oo o] &3gly] WiEe R FgHrt.

Lactic acide Z4F &8 o= 360.27 - 732.17 mg/100

mLe| HE FEEJ o, HF 5Y o|Fole RE AR
oA HEHA &ttt F714F T FFo] 7P =944
acetic acid= & 2599l COTNA 4,700.82 mg/100 mL,
Aok 4 FE2ES 7ot Al xS SEE-0.57%
SEE-1.0ll & 242} 3,808.45 mg/100 mL 2 4.701.14
mg/100 mLE 3 FE At tF2-0. 2 gHaFo] = succinic
acid= W& 2590l SEE-1.0201A] 1033.14 mg/100 mLE
71 #=9k31, COTol 67749 mg/100 mLE 717 whe 3hek

o] gt}

2120 {F714ke AHEE = s meA = 2]z} 8l
=), Al 72 Zo| A& acetic acide] ko] 71 =11
1 9] f714Fe. R E tartaric acidRte] HEE o, Al
Bz A = acetic acid$} citric acid®] HEFo| =3kl malic
acid®} tartaric acid’} HZE=ATkal E 31 (Hwang? Pyo,
2016)=o] Ut

m 5(2013b) = acetic acidE A <] g+ 21 x| T {71

4@

32
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Table 4. Changes in organic acids contents of vinegar added with edible ethanol extract from ‘Seomaeyaksuk’ (mg/100 mL)
Sczrgg le Fen}%?il(t)?)iuon Oxalic acid Lactic acid  Acetic acid Citric acid  Succinic acid FL;I(I:]izgic Pr(;péii(()lnic Total
ays
0 49.09+£0.66 509.12+1.62  437.20+8.80 127.26+3.90 589.64+4.13  4.14+0.12  267.12+4.44 1,983.57
5 77.66+1.28 ND 4,379.37413.97 314.80£5.42 704.7144.87 3.8440.27 192.83£3.08 5,673.21
10 81.01+1.51 ND 4,929.80+17.77 320.70£6.32  720.76£10.95 4.01+0.07 184.68+3.55 6,240.96
0 15 84.75+0.95 ND 5,019.93£13.42 333.89+2.51 746.81£9.54 4.22£0.06 193.26+2.44 6,382.86
20 75.12+0.57 ND 4,635.96+5.90 299.62+2.11 661.94+5.84 3.72+0.03 170.27£6.15 5,846.63
25 76.67+0.25 ND 4,700.82+4.49  303.68+1.12 677.49+£2.87 3.76+0.01 168.11+1.14 5,930.53
0 176.49£1.19 360.27+2.11  492.51£3.18 105.23£2.01  686.98+7.50  3.41+£0.036 262.90+1.96 2,087.79
5 182.39£1.67 ND 1,484.64+45.63  130.09£1.92  704.51£9.82  3.43+0.04 224.73£1.63 2,729.79
10 190.50+1.09 ND 3,221.02+4.29  147.29+1.82  705.17£5.71  3.58+0.04 218.54+1.60 4,486.10
SEE03 15 195.33+1.47 ND 3,838.214£8.23  157.47+£0.68 700.72£6.39  3.63£0.01  204.16+0.71 5,099.52
20 200.54+0.65 ND 3,887.27+4.97 162.83£1.37 721.85£5.61 3.71£0.01 207.71+0.38 5,183.91
25 205.53+0.53 ND 3,808.45+4.79  169.08+1.06 725.40+3.85 3.82+0.02 201.95+1.09 5,114.23
0 290.38+1.38 732.17+1.82 1,119.80+2.23  421.21x2.91 491.19+2.24 9.37+0.05 392.69+1.15 3,456.81
5 283.16+7.68 ND 3,270.52+4.66  147.11£2.05 664.60£7.30  8.76+0.11  378.66+1.00 4,752.81
10 284.79+0.91 ND 4,280.34+£5.03  176.75+1.82  964.95+429  8.54+0.02 376.83+1.22 6,092.2
SEELO 15 292.46+2.33 ND 4,637.0846.90 180.68+2.06 982.10+1.39  8.82+0.18 372.64+2.91 6,473.78
20 297.43£1.26 ND 4,630.61£6.15 182.40+0.30 1,019.70+2.25 9.18+0.18 380.38+1.24 6,519.7
25 298.98+1.65 ND 4,701.14+6.75 187.83+1.76 1,033.14+8.07 9.19+0.14  374.50£0.65 6,604.78

YCO, The same volume of 10% malt extract and ‘Seomaeyaksuk’ water extract mixture was adjusted the alcohol concentration to 6% with edible
ethanol; SEE-0.5, The same volume of 10% malt extract and 2.75 °Brix ‘Seomaeyaksuk’ 70% ethanol extract mixture was adjusted the alcohol
concentration to 6% with edible ethanol; SEE-1.0, The same volume of 10% malt extract and 5.5 °Brix ‘Seomaeyaksuk’ 70% ethanol extract
mixture was adjusted the alcohol concentration to 6% with edible ethanol.

Each value represents meantSD, n=3.

A5 wet XM 7t &’l U%
aCId«] H]-&(A/T)S
g 9zt ‘%}37} SRS ?‘53% =
B33k v} 2t} Chung 5(2015)S ]u:{r g 2
A/T H]E°] 0817 0.83C.% ke, o] A 1
gt A oheket )4k ko] iAo g o
59 uto] o SEA|NE 2 o] {714k
L Fol| Abg-she RIAES] TRt TEY o o]t
2 AlFol| mhet xtol7h dvkar Bagk vl ok 2 AT
Ay A AT H] &S 071 0.79%2 7371¢] E.a1o] vlsj
t ol acetic acid ¥ f714ke] H])gol Eﬂ o
o] Al Aok 229 —zrlﬂ o FHatA 3
= = o2 Jddrt

21 %0 FQ AJEQ acetic acide 41
7} = Rk ohe}, Ze|2H| B XA el S4

Q1 acetyl-CoA$} HMG-CoA9] 4 FAaAIFo=ZH
mRNA =<l A sterol regulatory element-binding protein
(SREBP)9] &S A5}, ATP citratelyase®] 42

AT E 9T S FtHKim 5, 2013a). F=3F, acetic
acid= 7]-01] }\1 ia-“/\gﬂi I} 2 vkAke] A4S xﬂva].jr_,
AgAke] FalE SXgorA S5 &4 ’i?iol A
HaAFIBR Bl 15 mL o]/de] A% Fole AF,
body mass index(BMI) 2 A AW H] &S AT AL

2 Ha%o] QtiMoon &, 2010; Samad 5, 2016).

7| M wsl
Az gm|= u]xgg 280 2 YA E = vheksl 3dkA]
dio] 71odsk=t, 24 1 919 acid, aldehyde, alcohol,

&l oJal 52 3
ATHKim 5, 2016).

ketone, ester 3+a&E So] 52}
E st Aoz dEA
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Table 5. Contents of volatile flavor compounds of vinegar added with edible ethanol extract from ‘Seomaeyaksuk’

(peak area, %)

Sample code"

RT Compound
CcO SEE-0.5 SEE-1.0

2.733 Acetic acid 63.9 66.1 54.0
3.363 Butanoic acid 0.2 0.5 -
14.343 Phenylethyl alcohol 0.3 0.2 0.5
15911 Fumaric acid 0.2 0.1 -
18.480 Benzoacetic acid 0.1 0.1 0.9
20.706 Benzenepropanoic acid 0.5 0.2 0.9
21.233 Eugenol 0.2 0.2 0.8
29.341 Tetradecane 0.2 02 0.2
29.851 Allopurinol 3.8 0.5 0.3
30.119 Methyl jasmonate 0.5 0.3 1.9
32.541 Azulene - - 0.5
35.005 Tetradecanoic acid (myristic acid) 0.3 0.5 0.7
35425 Octadecane 0.1 0.1 0.3
35.944 Cyclohexanol - - 0.8
36.287 Tetradecanoic acid 0.3 0.3 0.7
36.545 Naphthalene - - 0.6
39.120 Hexadecanoic acid 114 7.4 10.3
39.783 Hexadecanoic acid ethyl ester 04 2.5 1.0
40.284 Phytol 1.2 13 1.1
42.354 9,12,15-Octadecatrienoic acid (linolenic acid) 12.6 15.1 15.7
42.854 Linolenic acid ethyl ester 1.6 22 2.0
43.153 Octadecanoic acid 1.4 0.8 3.1
48.858 Eupatilin 0.8 1.4 3.7

Total 100 100 100

DCO, The same volume of 10% malt extract and ‘Seomaeyaksuk’ water extract mixture was adjusted the alcohol concentration to 6% with edible
ethanol; SEE-0.5, The same volume of 10% malt extract and 2.75 °Brix ‘Seomaeyaksuk’ 70% ethanol extract mixture was adjusted the alcohol
concentration to 6% with edible ethanol; SEE-1.0, The same volume of 10% malt extract and 5.5 °Brix ‘Seomaeyaksuk’ 70% ethanol extract
mixture was adjusted the alcohol concentration to 6% with edible ethanol.

Aok & FEEY T4 FEES HUIste] Az
23 A= Table 59+ 2t} CO9}
b7} 20%4 SEE-1.07 A& 21%0] #
ZH=H, T8 FIH TR acetic acid7} 54.0 -
66.1%2] H]&=2 A71E o] 93, 9,12,15-octadecatrienoic
acid”} 12.6 - 15.7%, hexadecanoic acid’} 7.4 - 11.4%2] H]
2 AEH o, 1 9 n|gdE O Z allopurinol, eugenol,
eupatilin, phytol, methyl jasmonate 5°] <% At}

Choi &(2005)2] A7+l oJsl &e] =8 P72 5
Sl AaR{ 2 APl A tetradecane©]| 7HE Bk
o g AAo R Ay, dFASHFE AP
2] nerolidol¥} elemol®] &% a1, 8a)|4-2 eugenol}
nerolidolo] E7 A& = 5 %] Tl Wt F71d &0
golg Ao waElo] glek B AT A7 % Aze] o
Y713+ 25 eugenol, tetradecane, methyl jasmonate,
eupatilin o] FZ o] A37]9] Hiie] vla] zte]7}t A=

ol
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o, ol 222 TEEE A & 2He] NGRS
o] 3= AW HstE Y] WiEoe R FHHh
Jeong 5(2011)2 Al TP 2] o] 3y sl3tEe
oﬂ/\Eﬂ 2, 9IS H, dUol=F, HEdARF A=
ﬂﬂg SO2 50 -106%°] HEEHAE, ©
of| Al A19k& U= acetic acid®] &) 74 =of
56 - 81% F =5 ApA|gFchal Hagh v} glrt.
T8 Zﬂ:ﬂ]/\él?‘f 5ol whet 2ol & WERY
AT L5 acetic acide] H|&o| 7P o S
|Z20] F4ol T4 3t TS nA = o|FHA
Aol wkal F2] vl GAl = Alhel E=gke]
AEEo] B4 Yeh, Ao FES &
= 77 Hixo ‘D}(Yoon 5, 2010).
AFEpA] 0] o%, g RS 989l Algte] 1f-3k gl
A oldEa, YR RENAYES] AEoR A==,
acetic acid7} 45.93 - 65.46%2] W92 7} =& &afolg}
1 2uso] grklo 5, 2016). o] 59| AT AF}s}
Aol ATE H|wd] & u] 2% K‘W]/HT % acetic
acid®] go] 7HF =& AL
u, 71 Qo] BUEARL gmadite] TRl ok f\ii %Olé
Qe ol duel TR AT, TAWY ol mE
zfo]l = AYZFH T

ol Tt ¢

: Flﬂ 001'

ol M oZ Hu
=J)

fr

1
-
1
.

5832 A27d A2E (2020)

U 5Y o] TREE 33.55% 1| REe.
W SEE-0.59} SEE-1.0+2 23 Z: ] 1 90% 1&3;
COrol| vlal] &/de] < 2vl] ©] =kow, SEE-0.5w ] H]3
SEE-1.09] &7do] ¥ &=dth B& A3 TtolA its)
@—/H (<] Hlﬁﬂﬂ-o] 7:]‘1,].6‘]—_‘_,2_ H—o}_ ]T‘:_ 76]61:0]22&:];—" ]
23t Aot FHlEsEE, Setixols
eupatilin®] 7+asol W2 Aylz FSFEu

DPPH 2}tz &7 €48 9A] ABTS o)z &AL 7}
A A gko|l o, Whg7]7te] AapskE gado)
2F s & B FEEE AR coTe 4
13.58 - 21.82%2] W= B A5 H|al| A L/do]
ow, SEE-0.572] €42 48.10 - 68.37%, SEE-1.0
76.93 - 86.13%2] W9 At

Hong 5(2012a)9] A7-ellA] B4} %9 DPPH %
ABTS 2tz 2ASAL 247} 65%} 95%= = Lebs:
omn, 53] ABTS gjt|Z 224 & do] DPPH o)z A S
QBT = S A=, olagh Afole At 2 AR]
DPPH9} o] i) zZtol ABTSO| Agtsle dHlE=E2 9]
TH7F v27] v Zolgta a3tk £ AFo|A %= DPPH
gz 2ASAET ABTS ez A A o] ¢ o}
T Aol ATt

Seo<} Yun(2008)°]
methanol 2 water2 A& FEES A X3 =
DPPH gz &£A %S ICs

=, jaceosidin %

oL
o 32 rlo mt

(TN

A28 hexane, ether, ethyl acetate,

FaEy

oz gl 23}, ethyl

Aofjoka: 4 2ZEo] 2 daldle] A %23 A% acetate Z 20X 1.56 - 2.24 pg/mLE o] 71 =1,
o] g 7|7kl uh2 gHitsl -2 ABTS 2 DPPH 2Ht]Z water 22 12.93 - 8291 pg/mLE EAjo] 7} Yo}
2ADEE B3l S48 2= Table 60l LERAAT FE=8ufel wet &4o] Aolstttal Hagh vt it &
Mook B 2ZE2 A 23 COTS] ABTS @]z &4 AT AN E & F2E57 0% 74 FEEZ 47
L 31.96 - 47.80%2 gror], BF 0dell 47.8%H e AT AxolA Bl Ao} Sl AL FEo AHEH
Table 6. ABTS and DPPH radical scavenging activity of vinegar added with edible ethanol extract from ‘Seomaeyaksuk’ (%)

Fermentation ABTS radical scavenging activity DPPH radical scavenging activity

days co SEE-0.5 SEE-1.0 Co SEE-0.5 SEE-1.0
0 47.80+0.84°" 96.56+0.74F 97.45+0.03F 21.82+1.20°° 68.37+0.60°E 86.13+0.97°
5 33.55+0.65* 94.34+0.12°" 95.18+0.03 17.05+1.35% 64.47+0.12°° 85.46+0.38°C
10 33.29+0.38** 92.25+0.26*° 94.97+0.10° 16.15+0.44°%¢ 64.43+0.50°° 83.59+0.28"
25 33.22+0.41* 91.60:£0.29* 94.92+0.05° 15.91+0.63*%¢ 57.51£1.02¢ 82.94+1.00°
20 32.44+1.53* 90.55+0.16" 93.10+0.09°® 14.68+0.20*® 50.21£0.95°% 77.51+£0.83%
25 31.96+0.87* 89.71+0.00** 92.13+0.18% 13.58+0.20 48.10+£0.63" 76.93+0.29°

YCO, The same volume of 10% malt extract and ‘Seomaeyaksuk’ water extract mixture was adjusted the alcohol concentration to 6% with edible
ethanol; SEE-0.5, The same volume of 10% malt extract and 2.75 °Brix ‘Seomaeyaksuk’ 70% ethanol extract mixture was adjusted the alcohol

concentration to 6% with edible ethanol; SEE-1.0, The same volume of 10% malt extract and 5.5 °Brix ‘Seomaeyaksuk’ 70% ethanol extract
mixture was adjusted the alcohol concentration to 6% with edible ethanol.
*"“Means with different superscript in the same fermentation days are significantly different at p<0.05.

“PMeans with different superscript in the same sample code are significantly different at p<0.05.

Each value represents meantSD, n=3.
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< NETHCO)C.E 3L, 2.75 °Brix9)
o] H7HHSEE0.5)¥} 5.5 °Brix ¥ 74 FE222| A7}
THSEE-1.0) 2tz & w3t A pasteurianus A8-S L E =
o] F 53] tiv] 5% H7iste] 25U LFEAFIHA 5Y
Ao R AEE Fote] FAHA AAES B4
A ZA % A Zo] pHE 4.52 - 4759 =0, L& 7|7te] 4
I3t wpgl Mz} Fasle] 25U F COTE 3.00, & 3
FEE A/EEL 342 T EE )|Tte] A
gt wet FulEstEe] ke dadhs Ao
& Aol Hg] &E 25U COTL 18%7} AAasty e

SEE-0.57% 9.8%, SEE-1.0:& 8.3%7} Z43lsit). =
ol e FoE ey sYe Aoz st
slom, vg 25U RS 3.16 mg/100 mL, SEE-0.5
TS 31.10 mg/100 mL, SEE-1.07-2 58.71 mg/100 mLo] %}
t} & EFEES 718 2] %00A jaceosidin} eupatilin
E7 %004, SEE-0.59F SEE-1.07 & B8 7|7ke] 7
Tt} B B0 74ttt B8 2599 jaceosidin g
SEE-0.59} SEE-1.07ol| Al 2H2} 50%%} 43%7F 7+4atal aL,
eupatilin> Zt2} 0.40 mg/L 2 2.46 mg/LS} A2
Z 7F0] AZHJ =), acetic acid TFo| 714 =11
succinic acid, citric acid 2 propionic acid =2 2 =3tT}.
F714ke] Fe SEE-0.570A 7HE =%ka, o w
CO, SEE-1.0:79] £0]9lth 4% F2 g8 co9t
SEE-0.5i 0l A= 742} 2084 SEE-1.0ell A= 21%°] #
Z5 =, acetic acid7} 54.0 - 66.1%% 71 &5 B &)
=3, T2 2 9,12,15-octadecatrienoic acid’} 12.6 -
12.7%, hexadecanoic acid”} 7.4 - 11.4%2] B &2 7 Z5 %]
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t}. DPPH 2}tz 27 84 % SEE-1.07lA 7 =9k,
T2 2 SEE-0.57% COT9] £o|Utt & A3e A7),
Mook 33 2ZES Hybsl 2 A2 A% 7)1t
g ol Ake] AT a1, el 238 A
g f7)ake] A A=y A EC] S E3EE,
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