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Methods: The A. argyi water extract was fermented using lactic acid bacteria isolated
from kimchi at 30°C for 96 h. To evaluate the physicochemical characteristics, we inves—
tigated pH, total acidity, viable cells, free sugars, free organic acids, and free amino acids
contents during fermentation. In addition, we examined antioxidant activity of fermented
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Ea_xrﬁ;ﬁzv_vffe_ogé;i_za?kr bacteria fermented A. argyiwas increased from 1.28x107 CFU/ml to 3.75x108 CFU/ml
during fermentation time. The free sugars of fermented A. argy/were confirmed glucose
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8% Fer)doez Ry P, wEkA olE A&
717& vR e R sl 248 UEhlE &A1 o] &3}
of HThS o gl e} she HE o 2A S ATt
k3] o] Fol x| oL T

RS Lactobacillus, Lactococcus, Bifidobacterium <52

THR7F EHA Jon, ol XEES o] &3dte] kS
Adshs LEHALE 0. d2RE iAo HE
g AFS AR S N FEHOE FE o] &Ho
skout T ofs A7 7ol HasHA gk A
A 9ol FopAE FIAE F e SAEA g
I AT o] AR arel| ot ZAFo R W E
g liF= e S

N

F= s . FdE=r] Al 2xE v
Bilon R Aduf Qi g, HuE S0 dd=
Al gt 2Ed 2 JiAE S8l Bk e v
&N EHE HERAEHO. o] MY Bikro s dE
& HAES ol &sto] Fatst S 2dFo=A BNt
5o A4F AR A Bl AR =] He A
el Rk AF7E S| o] Fofx|aL

AR
A N (Artemisia argyi H)2 T2 774
oA A== B3ll&(Astemisia argyi)] HESZE jaceo-
sidin, eupatilin, apigenin, kaempferol & Th¥st =
HEg FHET Ao, sk FAZ v 24 59
Welgol RuTY. e ols WEE
& AL A B AR AN 5
ol digk AFE BaE vf IR, T (Monascus
purpureus) O = LA Aol st ~Ef 2 WS
ol AT FE B RuElom, dxs Yl
o BEE Tl AT oS Axe ks g
A M &5 Jde AR RAFHJTPY, did ZAiHF o
g

= UET NS BFE LI Ade) s w

O]‘)r iy 7H"*°ﬂ Hg AT
Aol M= Zabd(Lactobacillus brevis, Lactobacillus plan-
tarum) 0.2 W EGE Hdofze] vnt dE g AAVE
g A zAS o8 7FsAE SeAsA o|5eha B

9 sl BHe 2AS:
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B Ao ALgH ol t-T(Artemzsza argyi H)& 734 &
Ao A Au] T Fefse] MFTORE A FFTH
%O] ]’ 2 = = o]—b]-oll:}(/\]-{-}] _—ﬁr—_%_ii Xﬂ 0Nz
.09.

1
ﬁol 30 "brix7]— FEE 75y

& Azste] wRe) AT

2. ik Ueds oY

oo B ol AMES Aikt dE AT ARE 713

oflAl AT AR A EF TR At Mkt 28
H 2] Q] De Man, Rogosa and Sharpe (MRS) agar (Difco™;
Becton, Dickinson & Co., Franklin Lakes, NJ, USA) " =]
of =2a}ar, 30°Col A 5UXT vkt T HEE FA
AR 5 B 79 J=e &5 ZYsiainh 289
Bt %“ 3 10% Holgoll HFste] 30°CA 4
ZF A EEI 5 pH 2.0°.2 ZF 3 MRS brothol] HZF
3l 30°Coll A 2413 823 & MRS agar HiA| ol =dbéted
SBLAB4 (Lactobacillus brevis) 2 SBLABI11 (Lactobacillus
plantarum) ¥55 AB3A(. o5 ¢ i3 yg
FAE S bt AA A A EA S TS &
QI3FA 1L, 16S rRNA sequencing E71A1E 4 2]t A
AR Aol ofaf FASFATE.

Aoljes F2EC WoplAE 1:59 HE&RE &3 F
£ L3 40 g¥ 147} fo & 7]A R o] 83H3Th
Bkt 1% HF3ske] 30°Coll A 43T

6}04 A@ol ARg-3tAT

BE AE ]E_ ‘-’1.‘«] pHE- pH meter (Thermo Orion;
Thermo Fisher Scientific, Waltham, MA, USA)E- ©]-&3}<
SAsAT T A= 109 3HE AR A 10 miS
pH 82+17FA] F3}A1 7]+ ] 489 0.1 N NaOH 4H| =
& o] fab B FUAF0009F ©] S5l B4k o
o= kst



AR 2 Ane2

Ri—L= 'Jl\' = O
ANF 55 ZAF] YA 1 mie AEE AHD

A
H G AAEEE 9 mE 3)4sta, B AEAdS
2 10°~10" s=7kA GAMEE 343 3 MRS agar Wi A|
of =ate] 37°Col A 9641 B2t BT A4kt
I colonyE Al$3ke] CFUmIZES.Z YER) AT,

6. R2lY oY =%

4 %% A5 == fElB glucose, sucrose,
fructose)= high-performance liquid chromatography (HPLC)
£ o]&3ste] EA3ATE WA Alg A4S 13,000 rpm o
Z 108 1 94 B35t 45HE 0.2 pm membrane fil-
ter (Dismic-25CS; Toyo Roshi Kaisha Ltd., Niigata, Japan)
2 oAHAZl & sep-pak NH, column (Waters Co., Milford,
MA, USA)S B3 A & B4 18 AlRE FHIEHS
©om, o]& HPLC A]2El(Shimadzu CLASS-VP; Shimadzu,
Kyoto, Japan) 2% w4133t} 48 Z A& Kromasil 100-
5NH, (250%4.6 mm; Eka Chemical Inc., Marietta, GA, USA)
E AFE3IR AL, o] 52 81+ acetonitrile : HLOE 7 : 39
HZ FslHoH, o] 549 £5= 1.5 m/minZ X8}
FYH2 10 pL, HE7]creflective index de-

tectors AFESlH oM, AY 2T = 35°CE FAIEHHTH

R, A=

A= 714k oxalic acid,
citric acid, succinic acid, lactic acid, acetic acid) ¥F=
HPLCE ol-&3te] B4t 94 2ad AR s
0.2 um membrane filter (Dismic-25CS)Z2 st fF-7]4k
4SS 93 ABE F95le] HPLC A]2~El(Shimadzu
CLASS-VP)2 2 EA3519it) #2498 Z 32 Aminex HPX-87H
column, 300x7.8 mm=- AF&3I¥ 01, o]57d &= 0.005
N H,SO. & FU3IF o1, o] 54 £ 5+ 0.6 m/minZ
AR, AlE FYUF 10 L, HE7] 210 nm2] ultraviolet
detector& AFE3IR O™, AY 5= 35°CE FA|5HTH
8. falotnit B £H

2 A2 AR FFHA de FEohrAkL-
phenylalaanine, 4-aminobutyric acid, 2-aminoethanol, L-or-
nithine, O-phosphoserine, L-threonine, L-serine, L-2-amino-

adipic acid, L-alanine, L-valine, L-isoleucine %) & 375 <

S5t MO (Artemisia argyi H.) £&29| Siitst &4 A7

ka2l Z Ao 228k ninhydrin HPLC #4130
2 glstit

9. 2,2-diphenyl-1—(2,4,6-trinitrophenyl)-hydrazinyl
(DPPH) radical 275 &4
Blois 9] H”ﬁm—o— H3¥3}o] DPPH radical &4 %52 &4
}@E} 5, 52 A=3 AEE 100, 250, 500, 1,000 pg/ml
TR zz] 3¢k AJE 100 pL3} 600 uM DPPH 100 puL-<
Zyz2y 3kl Al A 303 WX F micro plate read-
hermo Fisher Scientific)E AF8-3}e] 560 nmollA &

2
er (T
B8 Sk

OL

10. 2,2’ -Azinobis—-(3-ethylbenzthiazolin—6-sulfonic
acid) (ABTS') radical AHs &%

ABTS" radical 22752 ABTS cation decolorization assay
£ HEPst] SH3IHTP). ABTS stock solution 7.4 mM
ABTS9} 2.6 mM potassium-S 3l A oA] 16417
BF WA OoH, B A= olF 108 345t
AREBFATE ©1F 100, 250, 500, 1,000 ug/ml 9] $= HE
3%k A5 100 pLet 3]4gF ABTS' stock solution 100 pL

& EFste] GAdelA 3083 WA F micro plate reader

71715 o] &3ted 600 nmolA FFE=E ZA ST

1. 84 24

AlE o %L(mean)# FEFHA(standard deviation) 2 L}
ERISITE 2 dlolE 9] HiF 7242 SPSS program (ver.
20; IBM Co., Armonk, NY, USA)& ©]-&3&}o] HAME2
(analysis of variance)= &3l A|ASIA M, BE + ¢
2|48 &Ist7] $13] Duncan’s multiple range testES 53l
P<0.05 FEo2 o4& HAAstAnh

A, F 0 A]7}°J 96/\]{ | 4345 pH7} ZA4sHS
ok 53] 12-24A7tl A pH 431914 3.530.82 FA43% A

E Hyon o]F 96AI7te] HET} 't ¥ pH 3.222 7
2FAT F AE (%) S8 A, TE A A% 0.39%

www.jkomor.org 117



SHfH|PISIS|X| X223 25, 2022

ol %‘E%Ql HE AR FeE At o WSS Table
% 1.28x10” CFU/ml] <=
g, H8 12/\]7&01]*1{« 2.4x10° CFU/mlI9] X5, &a
2477 A= 3.0x10° CFUMIS] X5 veRlo] o8
AZFRE] 24N A FAT Bk deS YERIRL
th o] & Al&ste] Agte] FETE A R
Z7Vste] &g 72417 A = 3.8x10° CFUmIS] FX&
UeRfo] Ha #215 JeRfAT o] & 3
96A17Foll = 3.75x10° CFU/MIS] X2 Yehfo] 72413t
L E Aol gl Rk F7F ZAES & 5 AATh

‘Q’E_ ZE/\]Z-]O]

3. feld = 24

Aol daEE0 964K HE T {Ed S Table
39 JelJSITh &g HEE 3R] &L %
(control)®] 74§ = (glucose)©] HEHA] &kom, =k
Dsucrose) Fo] 5.72 mg/g, J/]-‘j(fructos ) $HeFo] 4.02 mg/g
o7 ZAHFA v Hoj&s 96AIZE T AL HE

Table 1. Changes in pH and Total Acidity of Fermented Artemisia
argyi H. during Lactic Fermentation

Treatment time (h) pH Total acidity (%)
0 4.57 0.39
12 4.31 0.78
24 3.53 0.95
48 3.38 1.30
72 3.24 1.60
96 3.22 1.63

Table 2. Changes in Viable Cells of Fermented Artemisia argy
H. during Lactic Fermentation

Treatment time (h) Viability (CFU/ml)

0 1.28x10’
12 2.4x108
24 3.0x108
48 3.2x108
72 3.8x108
96 3.75x108
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WS W fructoses AESHA &% O™, glucose FFOl
1.34 mg/g, sucrose TH°] 16.55 mg/go & A=At} wt
2hA g Holl= glucose’} AEFA & whd wrgy)
¢ Foll= glucose?7t AEFHRoH, HE A HESHU

9 fructoses AEHA ES ¢ & AU

Fl

K71 2N

ool BE AF {74 L Table 40 YERAR]
ok & A AdolE-2 oxalic acid 3F©] 53.20 mg/gS =
7 w2 FAE YERRL
cinic acid, lactic acid, acetic acid7} AEHA =3, 2
AP ES Ao TEaES {4 5 A A ox-
alic acid $+&Fo] 28.17 mg/g, lactic acid7} 11.53 mg/g] 4=
A& e o] o] 5] 8 f7I4HE & F Ul o]
2] =, acetic acid, citric acid’} A% AESEH oW, TF
A AEFHYE succinic acide AEFHA ZAt). wEhA
Adefj&e HE Hoj vl8) iE &
acetic acid®] 3 71438t lactic acide] ¥ 7}

3 succinic acide= AEHA S & F AT

o] Q]| & citric acid, suc-

oxalic acid, citric acid,

Table 3. The Free Sugars Content of Fermented Artemisia argyi H.

Contents (mg/g)

Free sugar

Control FAA
Glucose ND 1.34£0.05
Sucrose 5.72+0.01 16.55+0.41
Fructose 4.02+0.08 ND

Values are expressed as meanststandard deviation.
Control: unfermented Artemisia argyi H., FAA: fermented
Artermisia argyi H., ND: not detected.

Table 4. The Organic Acids Content of Fermented Artemisia
argyi H.

Contents (mg/g)

Free organic acid

Control FAA
Oxalic acid 53.20+2.00 28.17+0.69
Citric acid 1.48+0.01 0.83£0.03
Succinic acid 0.4720.02 ND
Lactic acid 2.71+0.23 11.6320.31
Acetic acid 0.3720.01 0.0520.01

Values are expressed as meanststandard deviation.
Control: unfermented Artemisia argyi H., FAA: fermented
Artermisia argyi H., ND: not detected.



5. f2lotdi=4t Bl 2
< OH%?&] %‘E 2% fEjobr] At S-S Table 59 e}
H%Oit} B A AeBe F 24T frElobu|iste] B
Z5 029, L-proline $#°] 137.2 mg/100 g, L-as-

ol 113.6 mg/100 g X5 YERfo] 5
Frjofu Ak U_E_ ek 4= QJgith HbH AL Wk E 3 A
&S F 19%9 O]"j] 2ol AEE A, L-proline
skefo] 65.9 mg/100 g, L-aspartic acid ] 33.6 mg/100 g
o7 F8 fejoh|AelS & 4 AUtk L-orithine 3+
=7 Az FE A dol%e 4.4 mg/100 g ¥vHE LEg
FHell= 18.8 mg/100 g2 F7I8tth dlF-E9] /ot
vizAbo] WE Hof H3] WE & A4S O L-orni-

=
thine g FF 23 F71ES ¢ & AAH.

partic acid &

Table 5. The Free Amino Acids Content of Fermented Artemisia
argyl H.

Contents (mg/100 @)

Free amino acids

Control FAA
O-phosphoserine 25.5 1.7
O-phosphoethanolamine 37.9 ND
LL-aspartic acid 113.6 33.6
L-threonine 39.6 12.1
L-serine 45.2 4.4
L—glutamic acid 45.8 5.2
L-2-aminoadipic acid 4.4 1.9
L-proline 137.2 65.9
Glycine 25.4 17.0
L-alanine 69.1 12.5
L-valine 74.7 31.4
L-methionine 15.3 6.2
L-isoleucine 45.0 15.5
L-leucine 77.8 28.4
L-tyrosine 51.4 ND
L-phenylalaanine 70.8 21.0
B-alanine 1.9 ND
DL-3-aminoisobutyric acid 19.9 ND
4-aminobutyric acid 66.4 34.9
2-aminoethanol 7.1 2.5
L-ornithine 4.4 18.8
L-lysine 54.8 18.9
L-histidine 34.1 17.0
L-arginine 60.5 ND

Control: unfermented Artemisia argyi H., FAA: fermented

Artermisia argyi H., ND: not detected.

LSt Joh(Artemisia argyi H.) 222 Stst 2y A7
6. DPPH radical 2A4S0 0|Xl= &4

ZAt 0 2 9647t B9 BAET Aol FEEC] T4

3} 242 &st7] 918 DPPH radical £71%5% 573}

Atk Aol T EFEE2] DPPH radical &71%52 100,
250, 500, 1,000 pg/mle] F=olA Z+Z: 9.29%, 17.37%,
31.21%, 47.21%%] 215 WYER ATHFig. 1). whEhA] Aol
FE o]&2x ©Z DPPH radical &

O

50

40
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20
i B

1000

DPPH radical scavenging activity (%)

FAA (ug/mL)

Fig. 1. DPPH radical scavenging activity of FAA. Values are
expressed as meanststandard deviation. *“Means with different
letters are significantly different (P{0.05) determined by Duncan’s
multiple range test. FAA: fermented Artermisia argyi H., DPPH:
2,2-diphenyl-1-(2,4,6-trinitrophenyl)-hydrazinyl.
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ABTS* radical scavenging activity (%)
n S
S S

o

FAA (pg/mL)

Fig. 2. ABTS' radical scavenging activity of FAA. Values are
expressed as meanststandard deviation. *“Means with different
letters are significantly different (P{0.05) determined by Duncan’s
multiple range test. ABTS": 2,2’-azinobis—(3-ethylbenzthiazolin—
6-sulfonic acid), FAA: fermented Artermisia argyi H.
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7. ABTS' radical 240 0|Xl= &3}

ol Ak BEFEE] ABTS radical 274 42
Fig. 20 el A& T aFE5-2 100, 250, 500,
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gk Aol BS oY, A9, A, w5 HAE
frel A1F Aol Aikts ]%3}04 LAAZ S &
TR Eso] Rargol wet 4 dAE F

&3 B T aEo] vk ixﬂi’H«] o]-&
gk A7F eS| o] Fo| XAl U630,
17 Aol st Adol&s F=+te] Y] Monascus
purpureus TT5 ©]-&3st] LEI YFFZE0| 41514
2Ed 20 gk AAAE B35 &35 YER om0
A &4 & ZdodA H W st 84 834 5
2 AdAdst AAE T8l AAE N EHE vERd o]
BP0, =5 A 0FH 2HE FIE ¢ Sprague-

Dawley rats s=2dol| Holj&s Hr7lst I3

[*]

=) NzZ B
oA W WA D 2 2AolA AAas g A 2
st 24 F71E el AAuAL A ZoE ek
3w v QePY, Jeh Zeule] QEl A Ze
I Qe FAFS ol §F Hel% BaFE R w7

< *3*36}ttﬂ o] 3%
7N A pHE A7, B4
FIHE 5 A FTP7IE Ao deH UThT,
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RS 714 = =2

% 4% Q) dedd ¥ i

2

x

4>

o P}
5

fo

o

bt

i

o\
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g o 574 JJr fructose 3HeFo] AEE A P AL
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= 445]‘}1 A % %5]7(] R3ks ngi A ZFsiT}, o)



=2 sucrose?} L T HAES
Zo g Azttt

ZAte R Al A TS et lactic acidet 2
& f71aHE s, 718 f7l1ES E9l8k oxalic acid,
acetic acid 59 F714He BAFOZN Fto] AF A
ME Tl A el S PO, 2 °1:F"°ﬂ/‘1
Hg A Aol&ol= oxalic acid7F f714ke] & 3
278k =8 fFIAe R HAEE v, 37‘17 A OH“T
2 oxalic acid g2 HE ol vld] ZAdHA I, lactic
7kl F8 frlte s ikt HER
ola) lactic acid TgFo] Z713He & 4 UATh
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]3] ornithine FH#go] %ﬂ'ﬂﬁ—o— 20 =2 AZ}7e}. Omithine
< Bl grobn| ke dF o7 I Ui, R &5
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