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Introduction

Abstract

Purpose: This study aimed to increase the effectiveness of the cosmetic functions of
fermented thistle (Cirsium japonicum) roots, flowers, and whole plant’s extracts with
Lactobacillus rhamnosus (L. rhamnosus) BHN-LAB105 and to evaluate the efficacy of
the fermented extracts as cosmetic materials. Methods: Samples included methanol
extracts of roots, flowers, and whole thistle plant. Total polyphenol and flavonoid
contents of each extract were quantified from gallic acid and rutin. The antioxidative
effect of the extract was confirmed using a 2, 2-diphenyl-1-picrylhydrazyl (DPPH)
radical scavenging assay. Moreover, the whitening effect of each extract was
measured using tyrosinase inhibition activity assay in cell-free level. Results: The
total polyphenol contents of fermented root and whole thistle extracts were higher
(67%) compared to nonfermented root and whole thistle extracts (32%). The total
flavonoid contents were also higher in all fermented extracts of thistle. The DPPH
radical scavenging activity of fermented roots, flowers, and whole thistle extracts was
higher by 67%, 13%, and 32% compared to nonfermented extracts, respectively. The
tyrosinase inhibition activity was higher by 92%, 78%, and 65% for fermented roots,
flower, and whole thistle extracts, respectively. Conclusion: The highest antioxidative
and whitening effects were investigated in the fermented whole thistle extracts. As
a result, fermented whole thistle extracts with L. rhamnosus BHN-LAB105 could be
developed as a potential functional cosmetic material.

Keywords: Cirsium japonicum, Antioxidant, Whitening effect, Fermentation, Lactic
acid bacteria
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D7 F (Cirsium japonicum)+ S-E|Uet Ao oF 13F0] 2
Aete Ikt 29z AEZA, gAY AR UE Ex
Zko] Fej R A= YHChung et al., 2007), THAE
At 289 Hold A, FH83 o5 Fgoz zka o
oFxHlo 2 o] &E| Mok et al., 2011).
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A7 4 4= apigenin, luteolin, myricetin 5= X33}t
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2 cH(Lee et al,, 2003; Liu et al., 2006), ZetEo|Ex 4]
Fo2 A2 o A Aol & =Fo] HH, FatAl, Futol
22|, FEA, AdT4iE AA), FEAHEY a5e g
WHh(Das, 1971; Das & Cheeseman, 1991; Kandaswami &
Middleton, 1994; Middleton & Kandaswami, 1992:; Nonaka
et al., 1990), E3 A= thE & A E| Hla] oF 48] B
2 Fe (A8)E ga5ta Yrh(Lee et al., 2001).

BT A=RE P, GEY TOE ARGE oy o
£ ¥B8F7H e EetEieols Rl Aubd(silymarin)
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Figure 1. Phylogenetic analysis of BHN-LAB105 and related Lactobacilli based on 16S rRNA gene sequence comparisons.
Lactobacillus rhamnosus BHN-LAB105 was isolated from Kimchi, used for the fermentation of Cirsium japonicum. The strain was identified
by the paper disc method with approximately 200 strains. The sequences of isolated strains were compared with the sequences available
from the GenBank database. L. rhamnosus, Lactobacillus rhamnosus.

i Zolth(Lee et al., 1997). Al E2pRe|ad AE 3 F2E9 At d vy 53E vl BAste a4
TEe A%k TRA, 947 FE200< silybin, isosilybin,  FE29 TRvY dR2A A5S BrHeHAH.

silychristin, silydianin 5 thst SatR g2y 33tEo| £33
3t Qlo], o] E3AE silymarino]gt 3tk (Lee et al., 1997)
APjub(Silymarin)& J2FE PR REart Y= Methods
o2 RHuEcH(Hikino et al., 1984; Muriel & Mourelle,
1990), T Atsto] Hojstar, ZHd A9 £31¢} k35 o 1. A=
Agte] gR =3 W32, 81 GS, 7Y o, fEAZE B £ Aol AHgE 9 YAFE= A=s| B (Korea)oll A +4
T 9 detd o A4 tyrosinased FE Aol e A sttt Aol AMSE 7B F= 2017d AdE J=oA A
o2 BIEH(Choo et al., 2009a; Choo et al., 2009b; H U 59l on FARFAS WR] = A2 Bistct
Mallikarjuna et al,, 2004; Singh & Agarwal, 2002), A2kl Sigma—Aldrich (USA)AMA U3t oH o &
TH fAEE AEY Hao| Tt H SR Ha4Y S =(77.36 mg/mL)E 100%2 A3t Frof T3o] 343}
9 gREo] fAbt Wi e HRyu et al., 2015), KA of ARgSHET
S AL (Ann et al,, 2013), BEZE7} a7 (Jeong et al.,
2007), @42E(Kato et al,, 1994) 5 thFst AEH L 7t 2. 94 F&xU
AL Qe AR A o fA YA AFY IT E %
4 RS FUHAA 1 7HE SV Leroy & De stgon, 2EWHLE methanolo] 3Y7F AR5k 3 3o 2
Vuyst, 2004). fAE HEE Fotd HA FE2E TF €4 4 A 225 APt 59 FEEL filter paper2 o3
2 9 A4 S EFH o= thofst At EEetA 13 3 Rotary evaporator (N—1100 and N—1000; EYELA Co.,
=3 Qi Japan)& o858t Y FESIAL 52 Axsto A ARgE}
olof wat 2 AfoiM= RHER JAAE Yasty, IR At

O
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3. £ Ed|Hi= gl £d
Z Z99E 9 AL Folin—Denis (Smeriglio et al.,

2016) Wiol weh Sstglet. 948F TaE 2552 1,000
ppm FE2 3|A5te] Ao ARGt 2 A 24 AIY &
A& 10 pL, 10% sdium carbonate (Na,CO,, Sigma—Aldrich)
200 uL, 50% Folin—ciocalteu reagent (Sigma—Aldrich) 10
ULE B35kl AL2olA 30 min WS F 760 nmolH ZHEE
=439tk Gallic acid (Sigma—Aldrich)E ¥& EAZ AMg
sfo] ol EE TAL ol43te] F Heldls FH(ug gallic

acid equivalent/100 g)& AArstgich

4. & Eatgoo|C B £
% 2P E o)t o AL flavonoido] EZE 24
AA &As9tH(Zhishen et al., 1999). A& Z+ Ag 24

< 20 uL & 70% ethanol 80 UL, 5% sodium nitrite (NaNO,,
Sigma—Aldrich) 6 pLet £33t 5 min A-20fA ¥H&g &,
10% aluminum chloride hexahydrate (A1C136HZO, Sigma—
Aldrich) 12 pLg #H7}ste] A2olA 6 min ¥-33tATH 1
N sodium hydroxide (NaOH, Sigma—Aldrich) 40 uLE 3
7Fet 11 min HjeFste] ¥H3-& FESL 420 nmolA FF
=5 =439tk Rutin (Sigma—Aldrich)S & S22 A}
gdto] 2 JAE Aot F SR o= FEk(ug rutin
equivalent/100 g)& AAFsFE .

5. DPPH radical A7{&tds &3

Z2290| DPPH radical 24 4% £3< Blois (1958) v
el &8to DPPHO| thet 4 Fof a3t £7%3%ir}h, DPPH
L 98 kst AFgol A 99% ethanold o] &3t 2 mM 5=
7b H=g FAsto ANt 24 AE &4 20 uLel DPPH
solution 180 L& 23 37C|A 30 min §H&-A]# 517 nm9
A FFEE S5 AT T2 AP E4E AR A

3 A e 29 BRE AolB WELE Lehfglnt,

24

Antioxidant activity (%)=[(Absorbance of sample—
Absorbance of sample blank)/(Absorbance of control—
Absorbance of blank)] x 100

6. Tyrosinase Xl 4ds &4

Tyrosinase A3 &5S L-tyrosineo] 7|22 2Hg3}
o] tyrosinase®l| 93} L—tyrosine®] L-DOPAZ, L-DOPA
7} thA] L-DOPA quinonel 2 AZ == Y (Jeon et al.,
2009)5 0|83t e, Nerya et al. (2003)2} Masamoto
et al, (2003)9] WL HY3}Y cell-free tyrosinase &
4 Bt 24 A" &2 10 pLoll 2 mM L-tyrosine
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(Sigma—Aldrich, USA) 50 uLe} 0.1 M sodium phosphate
buffer (pH 6.8) 90 uL& HA7Fste] 37CIA 5 min e
%, mushroom tyrosinase (110 unit/mL, Sigma—Aldrich,
USA)E 50 pL ©ste] 37ColA 15 minZt BHEAIH T W
& UV-spectrometer (Spark 10M; TECAN, Switzerland)Z
o]-&3tal 405 nmollA FFEE SAsA e, FH 22
arbuting AHSSIETH AT 2 tyrosinases 7S AEL
3 7 e AT FHE Aol WRE2 Yehisich

Tyrosinase inhibition activity (%)=100—[(Absorbance of
sample—Absorbance of sample blank)/(Absorbance of
control—Absorbance of blank)] x 100

8. O|M= Hiat A=

SAHEE MRS (Difco Laboratories Inc,, USA)o|A] ujjoFa}
of Agol AHgstg e, 4749 20 g, fARE g S 80 mL
A%Este] 37 T4 3U7E (72 h) TESFAT

9, Ws D|¥E dF ERIS 2t gPCR

L. rhamnosus BHN-LAB1058 3&3}al A|7to] what A&
E QAT 3, Azbol B E vAAEY A4S AFH e Frtst
7] 93l quantitative polymerase chain reaction (qQPCR)& 4=
B R

7 Az jgEe) 249 2718 4o Brlelr) 949
qPCREZ 35ttt vdE +48& AFst7] A4 Lacto-F
(5'-GCA GCA GTA GGG AAT CTT CCA-3)9} Lacto—R (5'-
GCA TTY CAC CGC TAC ACA TG-3) primerE, Escherichia
coli (E. coil) DH5a9] total DNAS F3 22 PCRE 433}
o 350 bp¢] PCR 4H&2 FUth(Castillo et al., 2006). Z
Z+o] PCR AFE-L All-in—oneTM vector (Biofact, Korea)o]
cloningsl 2™, plasmid DNA+= HiGeneTM Plasmid Mini
Prep Kit (Biofact, Korea)& ©o|83to] &3ttt |7IAE
HEXL2 M13-20F primer (All-in—one™ Vector Systems
manual)E o]-&3to] 435193, BLAST searchS £3f &9l
sttt G771 go] &2lH plasmid DNAE real-time PCR
(CFX96 Touch™ Real-Time PCR Detection System, Bio—
Rad)E ©]43}%] melting curve ¥4 & FFEHE AT 25

8- A2} (artificial standard clone)2 AHE3ME T
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A% PCRE Y3l Real time PCR¥} iTaq™ SYBR® Green
Supermix with ROX (Bio—Rad)& ©|&3t4t}. Lactobacillus
sp. 16S rRNA gene A% PCRZ Lacto—F/RE o| &35
(Castillo et al., 2006), ¥r&Z2AL 95T A 15 min S
pre—denaturation A|A, 95T Al 30 s denaturation, 67 Col
A 30 s annealing, 72ColA 30 s extension® fluorescence
33tH ek, 18] final extension
72°Co)A 5 min E¢F £33t Melting curve 24L& 65T
FH 95C7HA 0.2CH S7HA71HA] fluorescenceE £35S
tH(Kim et al., 2017).

RS .?48}]/\'] EZE FHAE serial dilutionsd}] real time—
PCRE 433921, DNA %X+ NanoDrop ND-2000
(Thermo Scientific, USA)Z ©]-€3}o 1 ng/uLg B4l o]&
3t tHGantner et al., 2011; Park et al., 2008; Radjabian
et al,, 2008),

£ &3} 45 cyclesS

10. Silymarin2| £

g YA F 2259 Alguld 5 242 Radjabian et al,
(2008)2] " o]g3}e] HPLC (Agilent Technology 1260
Infinity I, USA)2 &A35t¢ich 232 Agilent Eclips plus
C18 (150% 4,6 mm, 5 um)E AR&3lgon, oFAlozL:
methanol-water (50:50, v/v)& AME3te] S5-80 A2 B4y
AL ol 5A $42 1 mL/min2 B39 en, DADHE
715 B3l 288 nmIpAo A A&t

11. 84 xz2|

2 A7 2E Y 2 33 ¥ 54519 meanst
standard deviation® UJERgon, 4 242 SPSS (SPSS
INc,, Armonk)E ©]&3tq Z+ Al 79 |94E& A
ok o482 pq0.01, p<0.05 4

B

C
I
7

2|4 Duncan's multiple

range testol T2 £}k,

Results and Discussion

Eojhs ¥ SofE0|E Y £

Zejvsa ¥ Zetiolse Bt U JAF FEHA
ol glom, o] AeJHoRHE AARE HIE| ¢
Soluis BAR Falsl, g, AZ AN 59 9T& e
2 48 A Qch(Park et al., 2008), EetH o|E Zag
SR 5 shueld, gy SRtES B4 U sto| =847
B a4 Ei v At ST AA &

Jo ob opp

1or

mrosa, Qb ok
0,

A

N
4 2

o

¥R Ha A% F EYvey} ETEo|t AFY W}
E BA5HtHTable 1), ¥E A 4737 9, £ € Az9 F
Zg & ke 22 60,93, 212,40, 142,66 ug/1oo goz &
A=y, dha Sojl= 101,86, 128,86, 188,40 pg/100 g2 &2
TE A 5 Evey SEEY S EE AL gelstgon,
g2} Zojl A& p0.01, AzxAE p0.05 & W F4S Z
Ao g IRt F EetEolE FTF2 HaE A YA
Z 9 AzA 69.77, 146,16, 199,61 pg/100 ge & z+
93, YE T 102, 160.05, 210,16 ug/100 g<

A F Eti kot g FUtEE AL ZIsIHe
Zjot HzoAE 0.05 & W F94¢] A=A, v
£ 58 & 2dvuE 2 ¥ ZetEwo|t geo]l Wa A

st B AT adeislch § Bt By v

-{a‘:

A

.—E

e
Pl x
i

SR rlr
2

e
b{l

‘% 40% 7“0%"*3} °*74%’1 A z‘i—t« g % oF 32% 2713

g2 ge Fhee
2 4ol AL oA, oE 4

$£ox ‘1°|' 02

i) rE ol ot
:lo o

Table 1. Change in total polyphenol and flavonoid contents of thistle (Cirsium japonicum) extracts depending on the

fermentation with Lactobacilli.

Total polyphenol contents (ug/ 100 g)

Total flavonoid contents (ug/100 g)

Before fermentation After fermentation
Roots 60.93 101.86
Flowers 212.40 128.86™
Whole 142.66 188.40"

Before fermentation After fermentation
69.77 102.00"
146.16 160.05
199.61 210.16"

Total polyphenol contents (ug/100 g) were calculated with gallic acid as standard and flavonoid contents (ug/100 g) were calculated with rutin

as a standard ("p<0.01, "p<0.05).

Table 2. The total polyphenol and flavonoid contents by concentration with silymarin as a standard compound

Total polyphenol contents (ug/100 g)

10% 36.958
25% 72.458
50% 131.041
100% 246.250

Total flavonoid contents (ug/100 g)
14.333
46.555

68.555
116.0
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Figure 2. The DPPH radical scavenging activity of fermented
roots, flowers, and whole thistle (Cirsium japonicum) extracts
with each Lactobacilli.

L-ascorbic acid was used as a positive control, and all test
samples were measured at a concentration of 1,000 ppm.
DPPH radical scavenging activity was measured at 517 nm. The
thistle roots’ extract showed a DPPH radical scavenging activity
of 36.55% before fermentation and 55.4% after fermentation,
and thistle flowers’ extract showed an activity of 82.7% before
fermentation and 93.08% after fermentation. Further, the whole
thistle extract showed an activity of 65.77% before fermentation
and 69.01% after fermentation. Consequently the DPPH radical
scavenging activity of thistle extracts were increased overall after
fermentation. Thus, the overall DPPH radical scavenging activity of
thistle extracts increased after fermentation. Percent scavenging
of the DPPH free radical was quantified compared to the control
("p<0.01, "p<0.05). “”", nonfermented extracts; “+”, fermented
extracts; DPPH, 2,2-diphenyl-1-picrylhydrazyl.

rulr:l =1
4=
o
j;
l'
2

D'fﬂ 9 é“—olxlu} AR oz ZetEo|E T 4T £
ejslise] F7re) Aol The AL, Bkl oo] e 2

HE 47 Hapt & Eus 9y $H0 99 & A=
A2 " tHGwak & Kim, 2018; Jung & Ryu, 2018; Lee et al.,
2012),

2. DPPH radical 27{&ds &4
%747 FE FEEY DPPH radical 2AEYSS &

o, JAYZFFLOZE L—ascorbic acidE AMHESIGon, RE
A EZL 1,000 ppm =2 23519 cHFigure 2). °é75‘§‘]
mal dhg A 36.55%, HE T 55.4% (p<0.05)2 AL
om JAF Zo 2w A 82.7%, TE ¥ 93.08% (p 0. 01)
9l ¢E Uetlie AR I, E3t JAH Az T
& A 65.77%, WA T 68,90% (p€0.05)9 FAL UeE A
o= gelxo] wE & AF oz DPPH ZujZd 278450l
F7HE = A& ZAstgnh 93 F By Lda &80 55.4%

Liﬁ
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Figure 3. The tyrosinase inhibition activity of fermented roots,
flowers, and whole thistle (Cirsium japonicum) extracts with
each Lactobacilli.

All test samples were measured at a concentration of 1,000
ppm. Arbutin was used as a positive control at a concentration of
5,000 ppm. Tyrosinase inhibition activity was measured at 405
nm. The tyrosinase inhibiton activity of thistle roots’ extract was
13.38% before fermentation and 25.70% after fermentation and
that of thistle flowers’ extract was 11.89% before fermentation
and 21.25% after fermentation. Whole thistle extract showed
an activity of 16.03% before fermentation and 26.52% after
fermentation. Taken together, tyrosinase inhibition activity
increased after fermentation. Percent scavenging of the tyrosinase
inhibition activity was quantified compared to the control ("p<0.01,
"0<0.05). “-,“ nonfermented extracts; “+,” fermented extracts.

9] ZAE HolH H] Fa F2E(36.5%)°l vla] < 52% 124
7t = BEon, 44 E—% a 2&E5(93.08%)0] BE
A FEE82.7%)°0 vlal oF 13% /1=, £t 94 A=
= " aA] 65, 77%01 A 'ﬂ’ﬁ 68.90%= WastA] o Mz
DPPH radical®} H|23}o] oF 4% $Fo|A S0z Z7tst
th(Figure 2). L—ascorbic acide Z-2 oA 94 47%2] &4
< 2¥tHLee & Ryu, 2018). L, rhamnosus BHN-LAB 105
2 2oy oAF o] HEE F8) DPPH radical 2AZASS A
AF oz F7A7E AEE Elstt

3. Tyrosinase AMsiEH8x 53
R2E AYFEZAL 1,000 ppm EEA tyrosinase A3l
SAEE EFstg oy, FAHRZLE 5,000 ppm EFE
(Arbutin, Sigma—Aldrich)2 AF3FHtHFigure 3), 337 &
2] 9] tyrosinase A TAEE Ba A 13.38%, &E T 25.70%
P.0NZE BI=gen, JA47 £ Uda A 11.89%, L&
T 21.25% (p<0.05), Y% HzxE Ta A 16,03%, LE F
26.52% (p<0.01)2] Fo= Zﬂﬂ]—‘]ﬁ.i 1
HEL =7 F7HE e AE Felsket. o
tyrosinase A8 ZAEE LA uJ;'% 747 F2E Hlsf
Aty o2 Z7tE = S 2k 9 =
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Figure 4. The DPPH radical scavenging activity and tyrosinase inhibition activity of silymarin as a standard compound.

The DPPH radical scavenging activity of silymarin (A) was approximately 31.55% at 100% solubility and decreased to 16.39%, 8.01%,
and 1.17%, respectively. Conversely, L-ascorbic acid (1,000 ppm) was used as a positive control and showed 87% activity. The tyrosinase
inhibiton activity of silymarin (B) was 15.23% at 10% solubility and increased to 28.32%, 38.44%, and 53.13%, respectively. 5,000 ppm of
arbutin was used as a positive control and showed a tyrosinase inhibitory activity of 32.46%. DPPH, 2,2-diphenyl-1-picrylhydrazy!.

M Bgon, AT B2 F 8% 37, IBA Azxe ¢
65%2] S-2]A %—7]-—;‘—' gelstginh AFEEY H=7F 1,000
ppmo] AL 7hotetd oEE o EH_%TT_L( 2.47%)°l w3l &

.]
o
2 tyrosinase AHTAEE VY= Aoz worat 4 gl

4, A2|o0t standardE 0|&§t 4t U DM Y 2N
FAFAY FadEes defxl dYnid Y 4ksen vy
HEE 2] A8 £ Edus @ 2 EgtEkolE §
2, DPPH radical £2A&A %53} tyrosinase AJEAEE &=
stsith(Figure 4, Table 2). AutAd e S/, AL el
A 77.36 mg/LY S =E Z=rh. & Aol 77.36 mg/
£ 100%2 A3t 22 50% (38.68 mg/L), 25% (19.34
mg/L), 10% (7.736 mg/L)& FAste AgstAct, Aot
Y £ Evs 9 SRt IS 10% &= 279
A Z+ZF 36,958, 14,333 pg/100 golglem, 20% &3=d
] 72,458, 46,555 ug/100 g, 50% &3P=L wj 131,041,
68.555 ng/100 g, 100% Sl=d wf 246,25, 116.0 ug/100
gl 2 IRIEo] i F7to wat FEYEH R FItetAT
(Table 2). DPPH radical 2484 % (Figure 4A)& Algntd
100% &3l= =AY oF 31.55%29 EAS HYoH, 5
Zao wak 22 16.39%, 8.01%, 0.83%9] &4 HE it
3tH FAYzFECZ AFEE L-ascorbic acid 1,000 ppm<
87%2 A =E B Pt} L—ascorbic acid 1,000 ppmI} 4]
g Z2 =R 7HYste] vagtid, Agjuiyol] oF 4,81
vl 2 S48 Ui AeE 288 £ 3t 5= 4AF
k¢ tyrosinase ANBHE 573 75#% Figure 4B} Zt},
At 102 §i= 2404 15.23%9 B4& RS

ox o

o % Z7to] wet Z-7b 28.32%, 38.44%, 53.13%2] &4

< YehglTh Ftze AREE arbutin 5,000 ppm<
32.46%9] tyrosinase Zﬁﬂ%‘% £ Bt 7|E dud 9
Aite] @29 AutdL §AF 29 ot FEERTD 2
FASIEE Zrov(Park et al., 2017), AWy FEERT &
2 tyrosinase &@ ‘—’]Xﬂ%% Zre Aoz #HolE|o] uHno|w
2ARA 7HeA0] G& AL R AR HTHJee, 2009).

—e—Root —e—Flower Whole
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Figure 5. Quantitative analysis of L. rhamnosus BHN-LAB105 in
the fermentation process of thistle using real-time PCR.

The number of microorganism increased up to 8 h after the
start of fermentation in thistle roots, flowers and whole thistle
extracts. After 10 h of fermentation, it was confirmed that it was
maintained as a whole without significant increase or decrease.
After 72 h of fermentation, the number of microorganisms
remained constant without the disappearance of the number
of Lactobacilli. Thus, fermentation was complete. L. rhamnosus,
Lactobacillus rhamnosus; PCR, polymerase chain reaction.
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Figure 6. HPLC analysis of the nonfermented and fermented whole thistle extracts.

The whole thistle was analyzed before and after fermentation. The major component peaks of the whole thistle extract before fermentation
(A) were detected at 8.02, 19.31, 21.37, and 31.21 min, and various peaks were detected within 10 min of retention time. The main
peaks of the whole thistle extract after fermentation (B) were detected at 2.11, 2.22, and 8.00 min. Unlike the whole thistle extract before
fermentation, various peaks were observed within 5 min of retention time. It was deduced that the high molecular weight components
were converted into low molecular weight components due to fermentation by Lactobacilli. HPLC, high-performance liquid chromatography.

5. Real time PCRS 0|&2t BHN-LAB1052]| &2}

Ta A7t @& f-A copyrE AEG7] Al real
time—PCRE 433ttt (Figure 5), @& =% A 9474

e, 23t Az HFAUPE copyF= 27 1.83%x10°
+1.27x10° moleculescopy/uL, 9.03x10°+5 89 x 10*
moleculecopy/UL, 1,13%x108+2,42 % 10° molecule*copy/
pL olgles, 8 h & 4,06 x 10°+ 1,41 X 10° molecule+copy/
uL, 2.07x105+4,10% 10° molecule*copy/uL, 3.50x 10°
4,20 x 105 moleculercopy/uLE2 Z7}5tdch, E3 A4 H
B, Z3 dzo|A A 10 h o|¥2+= A FIHHAY &
A9t 4% gol AAH0E §AHE AL Bt @
" AZ 72 h & YAF B copyrE 3.87x10°+2.14
% 10° moleculescopy/uL ©1}x, 47 2 1.83x10%+
2.48x10° moleculercopy/uL, ¥AH AxE 3.07x10°%
3.46 x 10° moleculescopy/ULEA A AFE glo] X
He AL gl o] 2N A s S48

1o B w

ol

&

6. YA WE 258 EVEA (HPLO)
o] -]

HPLCE o&sto] Y747 ¢ e 447 +2=9
AR W3S 245 tH(Figure 6), ¥E AY @a F9] 9
AT A2E BYsigon, ¥a A YA Az 32589 F
8 AR g3E 8,02, 19.31, 21.37, 31.21 mino] H&H
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S retention time 10 min oJW¢] thekst uj=7} 3 Q
AL sty tH(Figure 6A), HE T JAF Az
= 2,11, 2,22, 8.00 minoA A& Y H(Figure 6B)

A A AAF Az =24 retention time 5 min o]l E]'
e gzt BEEHY, ol w2 Hx].ak_,] AESO] A
Tag 3o A= AEAS € FE2HT =3, oF
19, 21, 31 mindl A&HE YaE ‘3—__P 7&!—} TE S7h o
HI3 32 2= 20 Hop 3 &2 Had 9 A%

J: fr

-lN m-‘)ll

Ee AEAS 52 g2 Aoz AoHn &5, uYE 9

t 747 RPN AE AEHE= 23 nPEY At
o] B3t A7t 2aF AoR /\]'E'LQE}

FE3H, 2 AFgo] Bd danAyEQ L. rhamnosus
BHN-LAB105+ 9747 Yande 53 ¥a #2589 &
Agtsa njia s SN AeR glEge, 7F
A EEANA &Fste A4S E oy B0E FAAZ
U= SRR E8ol 7t AL st 3
BE TaEE AAE 7HAE FE 2A A 2F35t=
Abete} mjelyl 22 7|54 ATE FUHAE ¢ Sl We
23t 7|&olat & 4= ok (Park et al., 2018; Yoon et al.,
2018),

J; <t

=N o.% = 4
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Conclusion
Aejutdst 37 H9E E 3280 PAsksg vad
A3, JAF Z, Ax, ¥y &2 Aot et =& DPPH

gz 2AGSSE gAstged, Hag sd I ol 9
A Uetgth & Eded SetE o)t Rk Aduid
100% ZZAlA Z+2z} 246,26, 116 pug/100 g2 I ot
WEsA 42 JAFH AxAAE 142,66 g/100 g} 199.61
g/100 g2 vi-¢ &2 @& YEisl, s da & 44 F
Ax F2E9 ¥ ETdE FF 188.4 ug/100 g, F SR
&2 210,16 pg/100 g2 ¥ F7l6H= 2AE 22
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=2 %PEM AfotdEtg 22 F gl § SgEkoE
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DT e 25.7%, HH FAF £ 21.26%Y FS H
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PR
FEZHEZLFFEBHN-LABLOS R B¥ RGBS L AIE B SURIFAfN

tYe-eun', R, SFE, Z(hig"
L(#5) BHNBIOEMF= AL AT R FRZRER, A tEsE) | |12R, #E
"BERFHRZR, KEGERERT, SE

B89 AAREERST A EFEILTEBHN-LABI0SRE2RYE] (Cirsium japonicum) 1R, TEFIEEMRIEYIIREX
MNBRINR, FiHERBREMFEAMCRREMNTITE. BE FReER, MBI aEYR P ERE
Y. MRAREFENET EESMERYNSSBMNXERIE, £/H2,2-“F&-1-58HE (DPPH) BHE
BRNEERIAMRIIRIM A ER. S, ERRAEREINGEIAREENESHEIMIEENER. SR 5
REREBBMZEIREY (32%) 18th, KEBRNZERVNEZSHEEES (67%) . EEIRMAERER
YR EERSENES. SRABEVRIYAEL, KENIR, EMENERIYKIDPPHEBEBREES
AEH67%, 13%F32%, KERR, EMBNERIYINVEAREINGELIEES5=H2%, 78%HM65%. &
it EREBNZEHERYR, MEANXERRRS. XKRAABEFELITEBHN-LAB105 X EERN 2 EZEUWI A
TR R BERREE R,

XigiA. &), |, XEWR, KB, LBE
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