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ABSTRACT

Objectives This study was aimed at producing emulsion by using butanol fractions of Sanguisorbae
radix(SRA—B) which have high antioxidative and anti—inflammatory actions, and then evaluating stabilities of
the emulsion,

Methods : We measured antioxidant efficacy of SRA—B by using DPPH assay. Also, we checked the expressions
of inducible nitric oxide synthase (iNOS) and cyclooxygenase—2 (COX—2) by using the Western blot to evaluate
the anti—inflammatory effects of SRA—B3. We prepared emulsion containing SRA—B3(E—SRA—B3) and analysed
its particle size distribution under a microscope, Also, we performed the test for stability of the emulsion,
Results
results indicated that the protein expression's amount of iNOS and COX—2 in macrophage stimulated by LPS

were reduced by SRA—B3 treatment, The average particle size of E—SRA—-B3 was 5~6un in diameter and was

SRA-B3 showed the highest efficacy in electronic donating abilities' activity, The Western blot's

6.7um in a view of the particle distribution, For a period of a observation, E-SRA—B3 has not made particular
changes with storage temperature, It was observed that E—SRA—B3 could preserve its stable condition without
a particular difference of viscosity during 28 days.

Conclusions : From the above results, it was confirmed that SRA—B3 has potentiality enough to be applied to

industrialization and could be utilized as antioxidative natural materials and anti—inflammatory cosmetics
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L2olEY PR EE W] ziguglycoside I, I}
pomolic acid5°] TFEHo] Q3 7HX|ol=  quercetini}
kaempferol®] ¥ EAL} ursolic acid % triterpenoids?|
saponin®] FFEo] oem Qo= vitamin C, Zo=
chrysanthemin, cyanin®| &% o] =R

L0|EL AT FHFol| I EAYESE ATl &
g AT @ RopAlFel YRle]l EHI Q= mutans
streptococci®] W ATl WHEF FHFYN AFEAAE
ZHA AL Qi

A AATON 2olE Mls opEZZEE e
chloroform, ethyl acetate, n—butanol, waterZ2 &g4=
AL 2Psteo] n—butanolFo] 7P 5t AL <
3FF I o]of n—butanol(SRA-B) £&E-E chromatography
At B2tk GuiESES] JES S4S Yotk fa
4 4<% O/W  emulsiono] 7} 33 AlA 3HFE &

A=A M} 5-87Fsde A=A

A2 2 P
1. AleF ¥ 717

MZ BE& 73 AMSE MEF+= macrophage A|ZQI
Raw 264.72 Korean Cell Line Bank(KCLB)o|A t<l3}
of ARESgETE A2k DMEM(Dulbecco's Modified Eagle
Medium),  fetal serum(FBS),
streptomycin, trypsin 250, 0.4% trypan blue stain
Gibco BRL Co.(Grand Island, UsA) 2
Haemacytometer(Marienfeld, Germany)S ARSI H,
3—-[4,5-dimethylthiazol—-2-yl]-2,5-
diphenyl—tetrazoliumbromide(MTT)+= Sigma Chemical
Co.(St. Louis, MO, USA)E AMg3t3ch Agel AHgH 1
2} A9l INOS BD Biosciense (Sanjose, CA, USA)
COX—2 Cayman (Ann Arbor, MI, USA), 8 —actin (Santa
Cruz, CA, USA)o|lA FASET 23+ A<l anti—rabbit
Ig—G horseradish peroxidase(HRP)—conjugated antibody
< Santa CruzollAl F+@ste] AME-8FT

Ago| AMEE 7]17]= ELISA reader(Biotek Co., USA),
Viscometer(Brookfield Co,, USA), pH meter(Hanna Co.,
Homomixer(Tokushu Kika Kogyo Co.,
Japan), Agimixer (Young hanna Tech.,, Korea),
Hotplate(Young hanna Tech,, Korea)E ARSI

bovine penicillin/

Romania),

2. F#2EY A=

2 Aol A Qo]ERE ARtk B A H
T4 20099 4¥ g AL Fste] BIE AxTH
OlEAE AASIL MAE, Ax & AFAERE AMgSIh £
ol oMNIE FEEY Ax= 201F 3 kgoll 70% acetone
108 & 718t Ad2olA 3% &3t ths filter paper®
A, dojXl AR I EEsle olAlE FEE 423
g2 Atk Lo1E ME FEEL BEZUI 4Yx
chloroform& #A7}s}e] chloroform &3} water & &3
8%, chloroform 3 5.4 g& ¥t 5¥9% 1S 3
ethyl acetate 28& 127 g 2 n—butanol £3E& 116 g
EXFoE AN, HF F2 §HL = EYE 150 golgt
sttt E3E % n-butanol EEE 40g< Dianion
HP-20 column chromatographyS HyO—)MeOH(0:100%)
2 ANt 5709 A RE 5 HFig. ). ol FE=S
e 5 T sAUXSH SHE AAS F 4ToA B
Eri=g

Sanguisobae radix (3Kg)

70% Acetonel extract( 423g )
| | | |

EtOAc(127g) n-BuOH(116g) H20(1509)
I Digdon HP-20 colum cheomatography

Eluited in HeQ * MeQH{0:100%)
[ I [

SRA-B1 S5RA-B2 SRA-B3 SRA-B4 SRA-BS

CHCI3 (5.49)

Fig. 1. The procedure for extraction from Sanguisorbae radix.

3. Electron donating abilities

AAEo% (EDA: electron donating abilities)e Blois”
o2 ogd Zo] A 7 AEE§H 100 uLe 0.2
mM¢] 1,1—diphenyl-2—-picrylhydrazyl (DPPH)E 50 uL
Y wRkgk 3 30%7F WARE o 517 nmolA FBE=E
Sttt AAFAL AEEHY Hra FH7REY
THE FAEE YR

4. NIZ2=74 37t

23 & 377, 5% CO2 incubatorolA 24h ®jF & B2dH
Hiz] 0.18mLZ #AZ F SRA-B3E H=HE AHstn
24h  HigsATE 9719 Smg/mLe FEER  AxRF
MTT(8—4,5—dimethylthiazol—2—yl]-2,5—diphenyl
—tetrazolium bromide) €% 0.02 mLE #H7I5te] 4417t )
oKt & HJHLS A|ASIL, ZF wellld DMSO : Ethanol(1 :
D& 0.15mLE 713ko] 3087 wWHFeE ¥ ELISA reader
2 550 nmolA FBE=E S5

5. Western blot

AZE 1 x 10° cells/ml9] HE2 2mlE 6 well platee]]
A28} cell®] confluenceZ} 80%wWlo] F&A wix|2 w3

gt & GAAEEY celle HE3 Al7] SRA-B3%}
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LPS(1ug/ml) Azste] 24h wigFatact, 1 & F5HE A
A% & PBSE 23] AHE Fof scrapperE cell& 835t
Zof lysis buffer® EolA AEZE &&A7t, £3F
proteine BSA(bovine serum albumin)22 ZFAJ%t standard
curve©]| ODZFE WHYAIAA proteingE EASFATH 1 &
o] coomassie blueZ FMsl] RHRAS FTof western
sample® AME-SFATH

SDS—polyacrylamide gel2 ©]&3}% electrophoresisgt
o] gelE "olWolA] transfer buffero] 10~158 FA= &
= & transfer buffero] 2HZA| 23S Z 1 Yo filter
paper 1% 23E+=th 3mm paper?} nitrocellulose filter
= buffero] A @t ¥ZF AEX|SE 3mm paper AR
o] nitrocellulose paper Z1E]I gelE & WHA|Z] Tof A
=& ZOMA  transferAl{Ith, 190 mAoA  2AIZF oA
transferdt &of ponceau Sof| 28 AE T Fo] bandES
gelgitt, PBSZ 23 A& ¥ AWA] blocking buffer=
overnightA]# background+ A|AAZILE, 2H A2 Fo
1:1,0002.2 12 antibodyES £ % 2% antibodyES
1:1,000 22 3|43t ¥-gAIZItE, 2% antibodyE &%
5 PBS tween®# £ AT o ECL kit(Amersham
Pharmacia, England)& ARESHY] filmol &7 &, iNOS,
COX-2 &id Wa=Rg Sl

flo
N

6. Emulsion9] A

Emulsiong A|zx3}7] 3l AMES 985S Table 13
Ztt emulsiong AZXSH] Y34 Water phase €+ Oil
phaseE ZtZF 85C7HA| 7FE% ¥ Homo mixerE ©]-85t]
2,500 rpm 587t F3HAA Azt 45CTHR] WAL
5 =z2BS Hylsln mRwe® Silkem 1650 and
Phenoxyethanol and DS—Cerix 5& #7}8}3l agi—mixer
£ olg3ted 1,700rpm 58 AR FEE
emulsion®] A7}E &+ E-SRA-B3Z ®7|37|2 33t}

Table 1. Ingredients used to prepare the emulsion

INCI Name

Water

Butylene Glycol
Glycerin

Carpylic

Betaine

Butylene Glycol
Sorbitan Stearate
Cetyl Alcohol
Triethylhexanoin
Squalane
Tocopheryl Acetate
Panthenol
SRA—-B3

7. Emulsiond&42

E-SRA-B3¢] <QAE #EHs7|] Hste] du|H(Eclipse
80i/100X, Nicon, Japan)Z o|-&3to] WAile] qxte] BxE
Folelgr YEEAS 3t AH|2 (N5, Beckman Coulter,
USA)E AHEelel B AAlolZE alsksc,

8. AP 234 Bt

E-SRA-B3¢9] pH =42 pH meter(Hanna Co.,
Romania)Ate] pH meterES ©o]&3te] 25Co] HHUIE
SRA-B3 7} F7FE O/W& 2AH9 pHE 33 ¥ &A%
T & Fsiath. &3 5] Aol s vE @714
gFdolty FHRo] FAE B7FEIL pH meter= A9
AAst 108 ol FAE AHgstdnh AERe SRE=E
Z Aol 7PEA gof W ok ANSSHAT

A= &7L Viscometer(Brookfield Co., USA)E ©]&3}
o St okt 270 BEgt O/WE 2EHE AF
E(spindle) No. 422 6rpmoA 187 FAsi3en, 7|2
9 FFE o7l Fall Az Al E2E SFHaL 33 ¥hESHA
HagS Ao, 13 &4 F 3A7F Hell oAl X5t
b2 UEigt & A= Fe 93 &
F Ue 89U skt A5
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1. Electron donating abilities

AR Fos &40 AM-E 1, 1-diphenyl—2—picrylhydrazyl
(DPPH)= AHAI7F o9 P43t free radical2A] 517 nmel
A EAFY FEFE YEe 22t SgEo|th. DPPH:
7L FY f718uel wie HEsk S A1F F
proton—radical scavengerd] 2J3te] BE7| wjiEo At
3 24S SR 4 BEE 5 Q= Aol o] vkt
A2 R it E24E ANt wol ol§=HL ¢
tH? SRA-B fraction® HAToS ZAHE Fig, 20 et
Wit

SRA-B9] fraction 5% X% 100ug/mlolAl 80%°]4+<2]
A4S Yehdon 1 F SRA-B3FL 50ug/ml FEoA
85.2%, Y2+ BHAZL 5= ollA 88.2%% dizael diy]
sto] FARE 2284S Uetdo] A 850 =52 4
A1

120

100

80

40

Electron donationg ability(%)
]

20

-] 10 50 100
Concentration (pg/ml)

W 5RA-Bl MSRA-B2 ®SRA-B3 WSRA-B4 @ SRA-BS W BHA

Fig. 2. Electron donating ability of fractions isolated from SRA-B.

SRA-B1 : H,O 100% isolated from SRA-B.
SRA-B2 : MeOH 20% isolated from SRA-B.
SRA-B3 : MeOH 40% isolated from SRA-B.
SRA-B4 : MeOH 60% isolated from SRA-B.

SRA-B5 : MeOH 100% isolated from SRA-B.
BHA : Butylated hydroxyanisole(positive control).
Results are means * S.D. of triplicate data.
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2. N==4 57}

MTT assaysS ©]&3F9 10~100ug/mle] BI=ofA]
SRA-B39] ANEZZAGARSE FIstat. T A cell
viabilityZ7} 10, 25, 50, 100 s=o|X Z+Z} 86.8%, 87.8%,
83.2%, 61.8%= 100ug/ml =S AYstus NZTEAS
Holz| ool Western blot A% ZI =5 50ug/mlz &
sHich(Fig. 3).
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Fig. 3. Cell viability of SRA—B3 on Raw264.cells. Mouse macrophage
were cultured with various concentrations of SRA—B3 extract for
24h. Results are means £ S.D. of triplicate data. Oug/ml: control
cells

3. Western blot

Western blottingE 3 SRA-B37} Raw 264, 7cellol|A]
iNOSeF COX—2 whizle] ddof njxe JIre IsiHrh
INOSE o= Al Yo ExskA] ghovt dd f==H &
AZE B9t tFel NOE A/dsh, A4 NOw= 3 Fab,
B So] gzuke-s EXAZ #ut oplal d% uisfA|e] A}
e Exete] GRS ASYIE Zez duA Yo,
AZa A=z LPS AL iNOS, COX—2 gz dgg =
7WNFH.oH SRA-B3E 10, 25, 50ug/mlAEstge o iNOS
chzle. 95 50ug/mloflA, COX—2 whze  3iew9]
50ug/mloflAl HEo| A= A AT = UTHFig. 4).

LPS & + + + +

SRA-B3(ug/ml) 10 25 50

iNOS ! n e ]
s wm ems e

Fig. 4. INOS and COX-2 expression rate of SRA-B3 on
Raw264.cells. The cell were pre—treated with SRA-B3 for 1 hour,
and then incubated with LPS (1ug/ml) for 24 hours.

COX-2

4. Emulsion YA4Z

E-SRA-B39] dzke] &H|, =7], Exxg 5] ¢
sl FmAa JerA AT emulsione 25T B
ot AL AT Aulg 400u] wieE TES A
Fig. 5 oA EXo| U} Feir} chofsty, EFYS 22 E

AAE Qo] Ba B Eerh 9leg Slskenh Ha ¢
A 371 3y m, A 9A 70 9u m, B AR 27
b6y mE e W JEEHS HHE ARe) 294, 5
33 242 olsfshiy] Ul Fasith E-SRA-B39| B
d=E 6.7 m=2 Y THFig. 6).

-
Fig. 5. Microscopic aspect of emulsion

A : the emulsion not containing SRA—B3
B : the emulsion containing SRA—B3
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Fig. 6. Particle size analysis of E-=SRA—B3.

5. AFe R4 97t 2

1) pH &3

AL (251), 0°C, 40T, cycle chamber, sun light(&4
%) % artificial light(138)elA 2#Z L-SRA-B39|
pHE 28¢ B¢t 4% Ax(Fig. 7) 2ol Yepfiglch 4
0col B33t L-SRA-B39] pH7l thExZ0] u]3] pHFEe]
2 A yebgoy FAAFOZE SRA-B3E et 2HS
T E 2R wo tigt 5E3 Wit §idch

2) M==Y

SHES R EFadl Sol st WA, wWA, W, vl
B 2 5ol glojof sttt Hx: FY Ee 7HFHo=
FFAolY FHgHAH o] 2xof o B FstFoz EZ 9
E4o] Wg 7FsAol Q7] Wil o] motsly] % M=
=A2 293l AL (25T), 0T, 40T, cycle chamber,
sun light(A9%) 9 artificial light(QAT3H A B3t
E-SRA-B39] HA==AS 289 F¢F X9t Ad(Fig. 8)
2ol Uehfioltt, 323 74 2= 2AA 28U 5
2 wsiglo] A=r) ¢Hge AElE XS veERiih
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Days
—4—0°C —l—25°C —&—40°C —=—cycle —#—sun light —e—artificial light

Fig. 7. pH measurement of E-SRA-B3.
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Fig. 8. Viscosity measurement of E-SRA—BS.

FFEL] o= S 7= 9EEZY i)
AZAA o, HESIHof & 7|5 2= vy, J45, F
SN, st A a3k Fo] 9L, olg aIkE Bf
3t 22 T 5 ohFE AERYAAA o AF
7t AT Yo £ AR gk Bo] FEEHWA
HAEo] FFste EFHECIY 2% trHIEYA Y Aeg
A E4o] AT 4L Usl= 1RPIAY EAEA A
& UFET Irp?, 2ol Wao] Fazo] B B AT
9w Pgaa el BE ATE WD) AYFoln IAE
AA2A G35 v7L glo] B AFoAEs folE HeE £
&< Electron donating abilities® E3to] A &S &
o138l Western blotZ F3f iNOS, COX—2 thiizlo] ut
AFE gotEsith & AFolA AREE Raw 264, 7cellZ
murine macrophage®2A] dre|gjole] A= AJEQl LPSo|
o) A2z NOS HA7E 243 = A2 dF5kse &
23k Al NO %7t S71sHA €t o]zt B4 <&
NZ2EZE 2= E4EY 5433 93l 385k AHeH
T Y. NOE: iNOSell 9Jsf @yEl=s iNOSE 974}
=of ghgste] YAE Wolstals EFOE DALY ke
NOE AAstH, 3.9 A3l st SFAxY =}
5249 g 2HsiAT, HEHI F2 A=
& EHE NO7F IAL, B35 59 oXHl &8-S 4oy
A "ot a8EZ o]g]dt NOE HAA]7|= INOSe &4
AAsEAY eld IdEE A5k A2 B2 454 29
A Amel FaF wAol Hi Urk”. COXel HEAE
1990 Zyte)] £2 A==, FAFEET 2714 24

sty COX-12 AY mE 2FY dEEo] gl
prostaglanding A/dste] A8 AT EL 2HstAY ¢
Ao Azg Bodt= 59 A Ve 2dgin, v
2 COX-29 ZAe= "= 93t Fdolv &4 52
el AEg A wgE jAAE(macrophage)ollAl
e, B AgoA Lpsel oJa] Raw 264.7 AE2HE
SRA-B39] &d5 E4ES Western blotZ 53 gopd 2
T LPS @5 AFgE Fofl Hls] MEE A AHstae o
iNOS ©i&-e 25 50ug/mlofA], COX—-2 @iz 71
¢l 50ug/mloflA EEo] A3xls AL AT = U o]
2N FIF F5o] % SRA-B3E  H7ISE nano
emulsions ARt YAEY, Y=EAY 9 A HAE
£ A5t Nano emulsione Y} =277} &w FYs
of Aot I @l dhiste 43 S HERT]
R FAE AE W oJoFE Sof Aoz gt
172} = =7 ASgn 9 Nano emulsion?] oF
A 7 AR gofst 25 2143 giFgAY == 271
st pH % H&o] HILE FAste] WH3lEE= 2o dis)
289 ¢ PFEE UEiio] IFE AAEAY HFAALES
Ittt AE2HOR Qo|F otE FEEY HIES T
A8}, gAS 2ol w1 IPEE /A U EE, olEx
Y FAF FFAAR AMgo| THeEE AlARRIT

2 &

B oA SRA-BQ Electron donating abilities At
3t AgA3 50| 438 SRA-B332] Western blot A
HA¥e SRA-B37} H7HE emulsion?] ¢4 H7E B
Hg A3 olfet 2L 2B A

= =

—_

SRA-B9] Electron donating abilities 23 SRA-B3
fraction®] 7 & IS HEon SRA-B39
t=F BHAZF 50ug/ml sxolA zHz 85.2%, 88.2%
9] kst YeEhi o

2. SRA-B3e] AEEA ARAT A3 50ug/miolH E4o|
U] 9ol

3. Raw 264.7 cell& ©]83t SRA-B39] iNOS, COX-2 &
wa Hde LPS ol diHld]  50ug/mlolA  iNOS,
COX-2 Td Wdo] dA3| Eoltxe AL RIS

4. SRA-B3E 383 emulsion? dvd T Az gF
AR} 271E 5~6um= YEebgen JmiA Ayl HF4
= 6.7 m= e

5. SRA-B3E &3t emulsione 7|7 @ B2 Lo
i3 pH, Az 543 A3l ¢k

o]t APAIZ Hol 20]|F o EZEE2] butanolE
9] iNOS, COX—2 T oAl emulsiono] H7}E o]
FAZ '50] 53 LR AFe AIE A= &
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