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Abstract : Bupleurum falcatum L. is one of the medicinal crops and has excellent pharmacological
activities such as reducing fever, sedation, inhibition of hepatopathy, anti-inflammatory, and
anticancer. Currently, it is used for food or medicine, but the use as a cosmetic is insufficient, so the
suitability and use value as a cosmetic material were reviewed. Using the Bupleurum falcatum L.
extract, polyphenol, flavonoid, antioxidant, and anti-inflammatory tests were conducted. The total
polyphenol content was 14.71+£0.16 mgTAE/g, and the total flavonoid content was 1.42%0.05
mgQE/g. The antioxidant activity showed excellent activity in a concentration—dependent activative,
and the NO expression inhibition ability was 61.21% at 1,000 gg/mL, confirming that the
anti—inflammatory activity was excellent. Through this study, the antioxidant and anti—inflammatory

TCorresponding author
(E-mail: yhleef@hoseo.edu)

- 149 -



Journal of the Korean Applied Science and Technology

effects of Bupleurum falcatum L. extract are excellent, so it is considered to be of sufficient value as

a natural material for cosmetics.
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A S (44, Bupleuri Radix)= F2 oF82H=9]
StU2 Bupleurum falcatum Linné Fi= 1 HF
(m]uhE]7}, Umbelliferae) @] #2]E oFg0 =2 ALg
St thdAzEelth 7l 60-100 cm o)do]
1, S = BYe AE 5-15 mm, 49|
10-20 cm®] @ E&= ZEd 11 A8~V
ofoln ol HEE RFE ofgoz £r} Ay
o] A& (Bupleurum) AlE2 A AARC=
oF 15001 Fo] f=UtE HRotY F&, 4,
=, AElEol, &9 Sl Ex;sta glow,
JEF Eujet ofmelzte|r RSt Qe Ao=E
dHA QUoH1-3].
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d, A g 5 T A 71sE AY
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2 AEoRE oleananed saponin  AE Y]
saikosaponin A, C, D ¥ ojefst A7} &6
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2.1, 258 M=
B A AT AT el 190 AHHstol
T RS ASFINT FABA Kore)IH 7

o & 5] Eafiste] FESHATh Alm Fo
10842] 70% ethanol 7}ote] AF-2ollA 24 hr
B¢ MR FESHYoH, o]lF FE2ES 23] o
513l rotary evaporator (EYELA, Japan)Z 4
5CoNA HE BZ5t ethanols $HA3] A|As}
Aot FFHoz2 52 7Ax(Alpha 1-4 LDplus,
MARTIN CHRIST, Germany)3t E#e —47C
of HystH AAS] Hu2 AREotHt

3

P = o

FAetES A= d we S8 A=
2ZHgstE E9|9E2 Folin-Denis#H2 58314
SA5tAcH10l. 347 A= &9 200 pLet
Folin—Ciocalteu phenol reagent (Sigma-—Aldrich,
Inc., US.A) 50 xL ¥ S57F4 400 pL =3
S 37CAA 5 min b SHAsEACE A7)
Na,CO3 &4 100 #LE 7Fsto] bAoA 1 hr
ZF BREAIZL & 752 nmolA FFEE SA5HA
. £ E99e 2 tannic acid (Sigma-
Aldrich, Inc., US.A)E BEFEAR o] F&E
g3 tannic acid equivalents (mg TAE/g)Z L&t
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EA = 2-gots EftEE0|EE Moreno 59
Hhge) whet SAstATH L, 12]. 343 A28
o 200 Lol methanol 760 xL, aluminum
nitrate  nonahydrate  (Sigma—Aldrich, Inc.,
US.A) 20 xL % 1 M potassium acetate
(Sigma—Aldrich, Inc., U.S.A) 20 uxL& 7}t
st Gl 40 min 7+ HRSAZAC HRS
T 415 nmolA FREE St & SR
Lolt 3 quercetin (Sigma—Aldrich, Inc.,
USA)E FTEER dto] FEE g quercetin
equivalents (mg-QE/g)Z YERHI.

2.4, X305 &F
2505 (electron donating ability)< Blois
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WS 385kl AAISHATH13]. 2,2-diphenyl-
1-picrylhydrazyl (DPPH, Alfa Aesar (U.S.A) A]
¢F2 methanolo]] =of A|ZXstH o, Alg 10 u
Lol DPPH 89 90 uLet 8ulE 7ot &ge
S AolA 30 min T+ WSt §HS
517 nmoA FFEE st AAsds
ofgfjo] Al o]gste WEE(%)E UEHHSIS
o, 50% 274 &4& Uetlle &% (inhibitory
concentration, 1Cs)E AFESHATH

=

—{Olv 1

255 (%) =

AR FHE
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2.5, ABTS" radical AHs &3

2" —azino—bis (3-ethylbenzthiazoline-6-
sulphonic acid) (ABTS)" radical %2 Re &
o WS &8ctol AASH14]. 7 mM
ABTS (Sigma—-Aldrich, Inc., US.A)2}t 2.45 mM
photassium  persulfate  (Sigma—Aldrich, Inc.,
USAE 94 HE&E EF § A4 24 hr
Bt W5t ABTS' radicale d4A & A
Pttt Az 10 pLlel 34" ABTS" 8
190 pLE Egste] dAolA 10 min 7F HH-gA]
% 732 nmelA FFEE S5k ABTS”
radical 47 &/4d2 o] A& o]§ste] HlE
(%)= Helen, ICxe Altstaiet.
ABTS" radical £75(%) =

NaHd7He] 3=

T

2.6. M= =M A|R(WST assay)

2 Ao AR M= uheA AN ZE
ol RAW 264.7 A3+ Korean Cell Line Bank
(KCLB, Korea)ollAl 9 & Ar&stGiTh AlaLuj
%2 100 mm cell culture dishel]l 10% FBS &
1% penicillin/streptomycin®] &%= Dulbecco's
modified eagle medium (DMEM, Thermo
Fisher Scientific Inc., U.S.A) HIX]E ©]-&3}o]
37C, 5% CO, incubator 7202 o5}t
Confluence®] =& MZLE scrapers AR&5}]
A wieFste] fAIsHAT

AN FEE0] AlZ AEE HAE IS
2olst7] 93 water soluble tetrazolium salt

(WST) assayell wet S74sEATHISL 96 well
cell culture plateo] 1x10* cells/well %%E9]
RAW 264.7 AIZE 10% FBS (Thermo Fisher
Scientific  Inc., US.A), 1%  penicillin/
streptomycin  (Thermo Fisher Scientific Inc.,
U.S.A)o] 7 DMEM v o2 24 hr vHeF
skt 1 % ¥ A= 100 xL7F xgH
DMEM Hjz]2 wAste] 24 hr HjgFstelt
10% EZ-CYTOX A|2f(DoGenBio Co., LTD.,
Korea)= Hi%o] &t Ao Aeste] 2 hr 4t
SAIZ & 450 nmolA FFEE AT

Az yEe (%) =

AR S

(— B
7Y B

) x 100

2.7. Nitric oxide (NO) assay =3

RAW 264.7 celle 24 well plateo] 2x10°
cells/well®] density2 &35t 24 hr F<F
plateo] &AL, AFHHE-S FEH7] f8) 1
prg/mL FE9 lipopolysaccharide (LPS)$} Az
1 mLE et 22 #ixE Aste] 24 hr
HjFshl et

Griess WM& 71207 3l= NO detection
kit (iNtRON Biotechnology, Inc., Korea)& A}
&oto] RAW 264.7 Alao|A] Ag/g=]o] ujglof
EAsk= NO9 & SAstalctiel. 96 well
plateo] ®iFHE 100 pL¥ EFF F NI
buffer (sulfanilamide) 50 #L ¥o] 10 min %<t
QrdoA  HEGAIXITE  o]olx] N2 buffer
(naphthylethylenediamine) 50 xLE& Y1 10
min FF AN HHEAIXT & 540 nmoflA &
= =HSIAE. ZF NO  AAZEE  nitrite
standard SRS HE o2 EEZAE 0]EF
o AFESIR e, positive control2  N(G)-
monomethyl L-arginine (L-NMMA) 50 M=
AMg-sH3ATt.

2.8, AIEEN U SAHNME

RE A Ao FAH fo4 HAL
MicrosoftAte] office excel 20079] independent
t—test (FSHA, o|FAPHY)E A8steleH, p
€ 0.05 oA FAACE ot Aow wd
Sheleh. AR ARAE Foto] Al s A%
goll gt ICso & ok, SAAY T2
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< power of advanced statistical analysis of free radical A @ &4 %V‘é AAx a3
(PASW) statistics 182 ARESFITH o] qittx HiEle] QtH20, 21]. WA = =
gHolE e LA E Zﬂﬂé}% FAret
o - Fash A2 2T 5 it
HEEEHAE d838 EgHEHLolE AHEd
querceting ARESt] FEES] F SetH ol

]
=

3.28at d 1

3.1. & Z2|H=(polyphenol) & =X SteS A& A3t Table 2%} 7}01 1.42 mg
H=4 SEES AEAC de RxE 9o QE/ge] grgel =RI=H. o= Jango] AR
o SAYAAZ A AsHs GHAFEF ZHR-S H|Es}o] T AT B7td 28 £EE0] 1.02 mg
Fd 2 FAT 5 A ;o] e Ao QE/g, 7 FF2°] 2.64 mgQE/g, EA42 =
AT, F BdE FF2 Hezsyd Edo] w0 FE=°] 119 mgQE/gez 5749 2¥el

phosphomolybdates} W-3ste] Balnd Ao AR TS Uehisiea2)
2 HPsle 982 o]lfate] ZAstATi1s].

wzEdz gEAd B 42 mmic 3.3, MRB0S 5
cid AgSle] FEEC] B Fols BUR FYaE AAe] AT wokE ol 9

A5 AT Table 13+ Zo] % 1471 mg =8, Hud &A A8 kot Al o
TAE/ge] &5fo] ERIE Ut o] Jange] A3 5 9% 982 23], DPPHE H|wF
ALA] A& H7bE zgut FEEo] o 571 Pt free radicalz AtetElS 2he B0
mgTAE/g, @& %%%ol °F 10.58 mgTAE/g, HE]o] radicalo] B == & o]-§sto] it
A8 250 FEE0] oF 11.86 mgTAE/go & ot g Z74she EdolrH201.

=5 ATte} SV AsRS LR QloH19]. Tl AT FEEY free radical &7 &3}
Z74sto] Fig. 1o Yetfidlth A2 &=

OF—Q‘

rhr

5;

r°l‘ m{n

lm

3.2. £ Za8lE L 0|=(flavonoid) & £H 50 2,500 pg/mLe] FZoA  4.56, 17.21,

ZalH Lot mkA SR E3oz A 61.84, 92.34, 95.20%°] DPPH free radical 4
EAo theFsHA ZAsHE kA Aol §F 7 2aE s Alm st Skl w
o+, A} FdZe] anprt Jda, 9F v A 2t free radical 471 &-do] {FoJstA F71st%

Table 1. Total polyphenol contents in Bupleurum falcatum L. extract

polyphenol

sample (mgTAE/g) average’
lot 1 14.57
lot 2 14.67 14.71+0.16
lot 3 14.88

Mean values were determined with three measurements.

Table 2. Total flavonoid contents in Bupleurum falcatum L. extract

flavonoid .
sample (mgQF/2) average
lot 1 1.37
lot 2 1.47 1.42+0.05
lot 3 1.42

* . .
Mean values were determined with three measurements.
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Fig. 1. Electron donating ability of Bupleurum falcarum L. extract. Mean values were determined

with three measurements.

100

Scavenging activity (%)

80
60
40
ZO I
. — 1
50 125 500 1000

*AA: ascorbic acid

AA 1000

Concentration (ng/mL)

Fig. 2. ABTS" radical scavenging activity of Bupleurum falcatum 1. extract. mean values were

determined with three measurements.

om, 29l ascorbic acid(1,000 xg/mL)<}
Hw S o fARRE 242 Hehdth 50% A
o FEE 9u|sh= ICs @2 0.57 mg/mL=
337 e=

g A7 Fduet vus] 2 o XS e
ethanol FEE9] AAF 52 Song2] AollA
&M £7] 70% ethanol F&E°] 500 xg/mLe]
A 33.57%9 &S HQl Zlut Parke] Ao
A ethanol FZ&2] %, 5000 pg/mLolA 7
% 63.8%, =3 302%, HE 153%, HF
48.8%, Park®] “ATLof|A] ethanol FEE9] AL,
1,000 gg/mLe] sZolA E5 87%, =
87%, T 43%°] &84S Hl AFEt =
AFE UeEtW ot AlRof He| E4o] 4
< SRRISHATH 18, 24, 25].

*AA: ascorbic acid

3.4. ABTS" radical 2AH5 &d

ABTS" free radical &7 24
9 284 =49 e 24
AFEEE WPHO R potassium persulfate®}e] Hb
5ol lste] AR ol radicalo] 4t &
Aol s AAE|e] HEAMo] GMEE HEE
Z7st= daolnH26].

T NS FEE9 ABTS' radical &7 &
5 FAot Fig. 201 YetHth AlE 25
5-1,000 pg/mL -sIkofA 1.92, 14.92, 30.62,
80.40, 98.48%2] ABTS® free radical A7 &}
E ottt A= FErt S71el wet 24
L7t gootA Zrbstaor, thEwel ascorbic
acid(1,000 pg/mL)}t Hu P o FARRE 4
S YERRSIE 50% Al s E 9ulst= ICs
2 0.31 mg/mL=E YERT

fo 1o,
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Fig. 3. Effect of Bupleurum falcatum L. extract on viability of RAW 264.7 cell. RAW 264.7 cell
were treated with in the presence of various concentrations of Bupleurum falcatum 1.

extract for 24 hr. Mean values were determined with three measurements.
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3.5. WST assay &3

WSTE m|EZC=gof SgARS ] EAfste] A
ol AlEATE EAgo] Qe EEamad 9
o ZH=lo] formazanolghs 4 24& 4
gty wEkA Az Fo] AE AE 7 SUtel
W nEZE=gote] g4 ghol AR FUlst

A formazan @4do] F7tch= A4 AHBAE
7HA]H, ol SR SR U 5 UTHR29]
AT FEE g Az 54 Hrkstr] 4
3 RAW 264.7 AZo] =¥ Ag& st
WST assay® £3¢ d3t= Fig. 33 Zoh A&
E Aot &2 Alxet HlustRE o, 10-
1,000 gg/mLe AsH MZAA ZzF 109.54,
109.53, 103.92, 118.30, 115.11%= AHx =8
< Yehfiglen 80% olste] Al AEgo] T
2E Yehdzx] gttt mebA As F2EE
10-1,000 pg/mL9 sZolA AE EAL et
2] o= AL RISttt o]F RAW 264.7
M2 ez sh= NO assayollAE= 10-1,000

pg/ml &S] AE FEES ARSI dde

Akt

3.6. Nitric oxide (NO) assay &H

NO+= HH75ol FofspA|gt, HLstA A
@ A% Aol 4Ze Fee uAA Hol 24
A9 g% vol 5 9% wgom ol
. E3F superoxide®} w2 A WRE-Sto] wfQ Wb
40l w1 =Aol AERt ANERAIQl pero—
xynitriteE A4/ THeH301.

AT FE80] €52 fEste NO9 4A
848 glslr] $lste] LPS2 fH RAW
264.7 AlZA NO9| Holiss ZRlstlrh Al
3 FE2E9 NO As) 4L 54 A=
Fig. 42 Yetfiglen], LPS Az LPS 74
glo] Hlsl NO @ago] &3 =lstiirt.
A FEE 10-1,000 pg/mLe A3t cello]
Ae Z¥zb 3.75, 10.09, 18.46, 30.42, 66.91%=
Ao) 557} Z7hgo] wet NOo| Wdo] 7h4
st Ze slsidon], YR L-
NMMAE 50 M 52 A2 A 49.75% <
NO A4 oAl a5 detdo] Ao 247t
e syt LPSE §3E RAW 264.7
MEANA AT F2EL 50-1,000 pgg/mL HE
o BEAACE [T £F (p ( 0.09)°=
NO A4S dAlste 2oz gIxgith. E9],
1,000 gg/mL & g Al Az B2 oy
66.91% NO 474Z AT AZ st A&
FE=0 FEFY TRE FE=Ho] o X
SHe AR AtrHoh

El
&=
o
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Fig. 4. Effect of Bupleurum falcatum L. extract on nitric oxide production in RAW 264.7 cell. The
production of NO was assayed in the culture medium of cells treated with LPS (1 xg/mL)
for 2 hr in the presence of the samples. Mean values were determined with three
measurements. (Significant value compared to control. **p < 0.0/, ***p < 0.00])
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T2 A Ao it AT 443t o]
Foj22L Ut} XS+ Y, FA, 7t ol A,
T, T T 4T oY PR AE Ee
okgo=m SEE AT FFE AR AF
= @A mEjg AAolct. whEba B AtoA=
AT FE=9 o Aaads B7iste AS
£ A4 PFE A=A Jfdstad AfE A
Pt

2 AFeA AZE 70% ethnol FEsto]
ESE& AxSL o]F ol8sty] ETE, &
HiolE il g9 AES sttt As
FEEY EYdles FEF2 1471+0.16 mg
TAE/g, ZetRnol= FFS 1424005 mg
QE/gE UEfdlth. HAFoAsS ST 2=
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ettt ABTS' radicalol]l st 274 &4 =4
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