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Preparation and Antibacterial Effects of Scutellariae
Radix Extract Emulsion Containing Baicalin
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The O/W and W/O emulsions containing Scutellariae Radix extract(SRE) which is very slightly
soluble in oil phases and sparingly soluble in water phases, were prepared by homogenizing
water and oil phases with emulsifier. The diameters of emulsion were ranged from 100 to 300
um. The viscosity of W/O emulsion was higher than that of O/W emulsion. W/O emulsion was
more stable than O/W emulsion which was gradually degraded when tested by centrifuge
method and temperature tolerance method at 50°C. The antibacterial activity of two emulsions
was not significantly different from that of aqueous solution of SRE, and showed similar MIC

and bacterial growth inhibition rate.

Keywords— Scutellariae radix, Emulsion, Stability, Antibacterial effects

Baicalin(5,6-Dihydroxy—-4-oxo-2-phenyl-4H-1-
benzopyran-7-yl-D-glucopyranosiduronic acid)-< 3
S(Scutellarin baicalensis)o &0 A& flavonoid
o] dFo R HFFild FX3E, o]t dEEE
SN Ast WAAE, & SRR, gEg, &
nlo] 2248 flARn] o412k WAz kst
28 5 Fad2o] o] 8ol BanEglon {FEXA
Bo 2 vlojzdd 7198 Ao gaiA Yo Y

AR} 50 AReA BT 2o T3 A4 A
R AL sk Fe ¢ 9 43S E3)
o] berberine baicalinate® #1391 0m zHzte]l Al
S WE AAZ sl A2 FE F A S AXY
B¢ FRARPES ARz Al 8-S FINZ
4 AAh? =3 berberine baicalinate #e}l Alo]
EZ2YXEY 1: 12 ZHAA AA|LES TSI
A

Al 84

= aEA 9} A ] F7ol NG3h= Al
Yoz AuA

L ARA, AA, FATA|, FA, FEA],

=5 23 o=

o] Azlel A2

159

A o2 URE o, A9 5 Fhd J83)=
L& o2 dh= o 4A|2 Bo] ARSI oy T
FAG A1 AAR S AN EAE A3t

Agko] 53 9gon® g ¥& 53} o] 4B &
2o A w2 A2 AA RS o] & IFeA=
Jo] AF¥) 3 girt”

B dApME g A8 AX oL A2 F
AR e LEE SV ofg] fAY 7P
83 AR B E Y 5 de EBsle
A& Hlw AES o}ed 5 929 G(+), G
) Boll A3 e & vlwstr.

g8 Mo

SR

Algf & 2171

32 ol Aul=lan I Scutellaria baicalensis
Georg. & A5 AAGN A Fi8te] ARS3IH L, bai-
calin Sigmaite] AFL BEEFOE AM3IG oM,
71e} Aloke BF F2 AF Al ARSI
71712 AR E3F=A (Shimadzu, Model
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UV-250), 4 7A=27](Labeonco Co.), 3R 79} 5%
71(Eyela Co.), Homogenizer (OMNI Mixer 17105,
Dupont Co.), 2% HA) AZrtEz9(Young In,
Model M720), 941%2]7](Vision scientific Co.), A=
Al (Brookfield Co.  RVT-105553), ¥=”d(Nikon Co.
TMS) 5-& A3l

g ‘

S A8 Smphylococcus epidermidis (ATCC
12298), Klebsiella pneumonize (ATCC 10031), Sta-
phylococcus aureus (ATCC 6536), Pseudomonas aeru -
ginosa (ATCC 29336), Bacillus subtilis (ATCC 6633),
Escherichia coli (ATCC. 10536) 52 ZHRALNA
Fehio} ALY, .

g2 YA "z

FE 50gEs AR 3l Fekaae] ¥ 50% o
B2 500 mIE Yol 2/ Bet EAtA 71 &
o F dHsia e AR F TEUIR
A3 AZAA AN TR 3t

A "=

o/w $A] AZE tween 80% 3ol &&fst 1
vkahiA 42 71893 w/o A A2 Span
60°% f3 gasln B2 F7Iske agent in ol
method'"Z AH&-3153t}.

F3e B, SN 2 =rgd3e)E, e 2%
F 7159 &EEAE AMSIgen, fEAlE tween
80%3} span 60%%, HZRIAZ 712EA v|ZAER
o~ MERY WAdEReAE AN 8,000
rpm o2 5% Bt wAs} AIA 8, B o/w RA
2 w/o fAIE AXIIHT. 8, FE 2 o/w. w/o
419l 24 & Table Il JERNSITE

Table I— Compositions of Water Phase, Oil Phase, O/W
and W/0 Emulsion 3 ’

Ingredients Water - Oil O/W  W/O
SRE 0.5 0.5 0.5 0.5
HO 90.0 ~ 60.0 30.0
Glycerin 5.0 - 4.0 4.0
Propylene glycol 4.0 - - 3.0 3.0
CMC~-Na 0.5 - 0.5 -
Tween 80 - - 2.0 -
Soybean oil - 59.0 = 20.0 40.0
Olive oil - 40.0  10.0 20.0
Methyl Cellulose - 0.5 - 0.5
Span 60 - - - 2.0
Total 100:0- . 100.0 -.100.0 - -100.0
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Hlolgtal Ha

g o xo) R e 3 olxol A E AR uh
olgale] AFoz s1sagen Cho 79 HPLC
BPEE o B3k

g A B o) mgs gol 50% gl =50]
2 AFE 200mIE 3 F HYog gon I vt

o)ZE BEFE 20megs 50% e 200micl 5

F ZFN o= AR

242 p-Bondapak Cis (Waters, ID 3.9mmX
30cm), AZ7]% UV-detector (280 nm), ©154-
o EYEH 1 0:5% AAH2T 1 T3 v/v) S ARE3HA ).

siojH 2 v &

w/oSt o/w SAIS Sk I Al wjddl B5 A
ko g AAsle] AouleF 2000]&e] du|HdoR #
ey, 7 fAlCIA AR 2718 Sg3gnt

e &3 ‘

A &%) ubd o 22X Brookfield viscometerg ©|
838} 4°C, 20°C, 37°C )3 50°ColM L% Wslel)
w2 Z}zke] Hx(cps)E ST

OrEM £3 ' o

o/w SRS w/o AL SFIAE SHslr] sl &
SUAAEE YT 270 ol galgln) eE

GRS ofw fAISH w/o FAIE 50°CAIA Rk}

o 2, 4, 6 D 8¥o] ZE F water, oil 2 emul-
sion 29 &}d- sedimentation height(SH) rate
(%) 233819t} YA7IEHELS o/w FAIS w/o
AE 3,000rpme= %Q%ﬂs}q 20, 40, 60 = 80%

| #9| SH rate(%)& Z39%00k. ¢4 24 F vio]

Aol ol Fo g o FIAEAE ¢V A 74 3
& F3te] ZRFE I o 316nmelN T F%
& ZHslo] 2 ZolA9] baicalin®] FH1E(%)
< AxkelAT. N :

a3y = ;

At U HAE ST Ao UIF A
g AR L 23e mAmxE A (agar serial
dilution method)2.2 A3t APE & nu-
trient agar®} desoxycholate citrate agar(Salmonella
sp., Shiegella sp.)oll 37°CellA 18417} E<t 38] <14 Al
ufret 3 0.9% GshIEFEdo s ATPs| a4
A wjdele] Bl BFEET | (turbidity standard,
E318 35%)3 B2 2] Zz)e] #doz sig]
t}. petri dishell Zz}e] A8 E vlo|ZA S Fo= 3}
o] 1000, 500, 250, 125, 62.5 & 31.25 pg/mi7k =S
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28 FAE o sMsled wueQl HE (0.2 um)E
EAZ1E 2ml A Y1 B mueller hinton agar
£ 18mi A 718 2 4ol 23 F 9l #AE 5ul A
AFstAet. aela 37T°CAM 18213 wiekAlA el
ZAE AAE A goloz A

NENE FEH-—mE Bie A& mueller
hinton broth 8mi, A8 T 1mi, AlE-89Y (1,000
g/ml) 1ml&& 718le] 37°ColA 184171 wikst o}
+ 600 nmellA] Z7te] BHEg 4 tg 2
93 AR LS A& ARE SR &
AT A7 AL dlE2ToR STt

o S-C)

Inhibition rate of growth (% =(——— X 100
growth (%)= C50-¢)

C: transmittance of control

S : transmittance of sample
d o

Hio|el M

Hlo|Z1 9] 50% ofehE 442 HPLCA F43
< wf 9.65% vlo|ZA HAvt Yeign #g dx
ANAE 9.60% ¥t Vg o 2A ulo]dle] &
freol 58S & F Ut vlelZ ] B2 HHo
2 e g slAWA AL y=544.48X -4.37
Fa XS ARG Ay 2 JBASI) r=0.99=
A 1.09) B8l 4 pg/mi 013k FRoliM = vle|Z
do] <t g3 HAM|Z] Aol ARHAT A
ol ot gl FfElo] Sl vpoldE e T
< 39 A3 3 A2oA 21.3 mg/g ©1Tt.

sojd g

o/w FAE WMAN EF AFo 2 Jaste] AE
A} Qo] Fgola Wdo] 73R! #AIVE 49
AL WEE YR, w/lo FAe T I AeE
Aahate] gk 27 ide] fadola Ulde] 43!
fAZE BAE A2 & e, FAE FA9
A3 740 100~300 pmo= VRG]

He

Tkt SxollA S 4, fd R o/w, w/o f
Ao} A=E Table IIefl et 4£°CollN 42
215 cps, 32 393 cps, o/w FA1= 1,660 cps 1]
I w/o SAE 16,600 cpsE YR w/o #A19) A
7t 7V E9E 37°CoA w/o A1 AT 7,480

Table TI— Viscosity(cps) of Water Phase, Oif Phase, O/W
and W0 Emulsion under Various Temperatures

Temp(°C) Water 0il o/W W/0
4 215 393 1660 16600

20 123 123 785 10120

37 36 36 490 7480

50 28 28 430 1360

cpsE Yol 257} Adsdel uet 2% H=rt
oA S Yebit

oHe M

Table IMol A27I&EHel 23 sedimentation
height(SH) rate(%)& VERNSATE. A S ollA
o/w A1) #3 #2 F=7) wio RAIET A 2
o) o/w FAET wio FAI7F B e AAE
vehich, 3 2xuigA g8l ©Jg SH rate(%)
E Table Vel YeRARIEE. w/o fAlE AlZte] A}
stol] whek S8} B3 Aot & Aolg Holx ¥R
W, o/w A AlZte] AAESFE w/io fAll HIBK
F3971 ol AYPHAE AR 2 2= 9
g 37l gaE F Zpzte] Zelae] vlelZde] 3
S 2438 AFZE Table V, VIOl ZH2 JeRfiRict.
LANSHANE o/w D w/o FAE AT A
7to] ZojAel wal 444 R o/w el nlel#d &
o] NF-E F-F5o] den, o/w A dAEE 80%
F nlo|zRle] gl el T1.5%, ofw “dellA
28.5% 2 VIEFEIL w/o wAE 9ARE 808 ¥ 4
¢ Hlo]ZE R0 41.2%, w/o ol 58.8%7F THE

Table I0— Sedimentation Height(SH) Rate(%) of Emuision

by Centrifuge Test

Time o/W W/O

(min) o1 O/W Water Ol W/O Water
20 0.0 65.9 34.1 0.0 89.8 10.2
40 0.0 63.8 37.2 0.0 87.8 12.2

60 0.0 596 40.4 0.0 8.7 143
80 0.0 574 426 0.0 8l6 184

Table IV— Sedimentation Height(SH) Rate(%) of Emuision
by Temperature Tolerance Test at 50°C

Time O/W W/0
(days) (5 O/W Water 0Oil W/O Water

2 0.0 752 248 0.0 100.0 0.0
4 55 624 321 0.0 9.4 3.6
6 10.8  50.3° 389 1.4 - 885 10.1
8 14.7 349 50.4 3.1 80.2 16.7
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Table V—Comparison of Concentration Rate(%) of
Baicalin in O/W and W,/0 Emulsion

O/W W/0
O/W Water Oil W/O Water

20 0.0 487 513 0.0 69.8 30.2
40 0.0 512 584 0.0 636 364
60 0.0 40.3 66.7 0.0 61.7 384
80 0.0 285 7L5 0.0 588 41.2

Time
(min) oil

Table VI—Comparison of Concentration Rate(%) of
Baicalin in O/'W and W/0 Emulsion after Temperature
Tolerance Test

Time O/W W/0
days) o5  O/W Water Oil W/O Water
2 00 642 358 00 1000 0.0

4 1.3 564 423 0.0 924 7.6
6 2.4 457 519 0.6 8.1 13.3
8 35 393 572 1.8 788 19.4

Aoz Jeisitt, Ll dAEdMe Ryt Has
o] 7 B ohJg fide] FAEE IS JeERIA
o 7} ol FHE vlolTAe FFE vinG A7
2 of/w FAlNME 50°CHA] 8o At T el
57.2%, 439l 35% 2 o/w &l 39.3% =] 9l
= 23 veRdTh w/o fAlIAE 50°CAlA 4+
ol 19.4%, 73l 1.8% 2 w/o 9 78.8% T&+H
AIE Vet

gy

Scutellariae Radix Extract® #3h= 589,
oil phase B o/we}l w/o #4019 6359 Hol gt A
8 AAF=(MIC) 38 Z3E Table VIl Ye}
Wt g dxo] ooy 4 ST tig Had
S AR ee 28T S. aires oM E 34
ATt 62.5 ng/mi o= eI o™, S. epidermidis
FAXE F2A 250 ug/ml ©F2 VERER o/w

Table VII—Minimum Inhibitory Concentration(MIC) of
Scutellariae Radix in Water Phase, Off phase, O/W and
W0 Emulsion.

Microorganism MIC(ug/mi)

(ATCC No.) Water Ol O/W W/O
S.epidermidis (12228) 250 1000 500 1000
S.aureus (6538) 62,5 1000 >1000 >1000
B.subtilis (6633) 1000 1000 . >1000 >1000
K.pneumoniae (10031) 250 1000 500 1000
P.aeruginosa (29336) 250 500 62.5 625
E.coli (10536) 500 500  62.5 62.5
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-A4d

oA 500 ug/mi ©stE ebkon  B. subtilis ool
Ae ZE fAA 1000 pg/ml olde g Fa#ol
o}z ugltl 1887 K preumonise TolAE
Z2ol| 4] 250 ug/mli 18k o/wellAl= 500 pg/mi ©|
stz JEltem | P. aerugonosa TAME o/wet w/o
oA 62.5 ng/mi °1= Jelgm F3eME 250
pg/mi °}3k2 UYeRda f3olAE 500 pg/mi ©J8k=
vehdt}. E coli ol s o/wet w/odlld 62.5
pg/mi °18=2 Wehds 23 §3<lAME 500 pg/ml
olzte] JFHL I%E}k&t} G(+) 2 GO Tl g

Al 37334 E-S Figure 1 2 Figure 290 Vet
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Figure 1—Comparison  of antibacterial effect of
Scutellariae Radix extract in water phase, oil phase,
o/w and w/o emulsion for various Gram positive
microorganisms. Each bar represents the mean+S.E.
from 4 assays. Key:A Staphylococcus epidermidis, B:

Staphylococcus aureus, C; Bacillus subtilis

Figure 2—Comparison. of . antibacterial effect of
Scutellariae Radix extract in water phase, oil phase,
o/w and w/o emulsion for various Gram negative
microorganisms.- Each bar represents the mean+S.E.
from 4 assays. Key:'@A:Klebsiella pneumonise, B:
Pseudomonas aeruginosa, C; Escherichia coli
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QA &2 viRUolA 9] 2] F2lo] AAEFE o
A wiAle] Fdo] EAEEE uwixl9] transmit-
tance(%)= AtA3AAA &0l vl AFe A}
aFgFdH aRSAT BN de] gl gl
7V A Ve ™ w/io FAGNA oll 2 o/w ATl
Atk FoFos oy BE AgdA foie]
Z AolE HojAle gt}

&

d]

o] FAEQ nlo|ZA L ujolex g 24
TNAE YA RS, g A) 28 L A 2
59 FEEE /K3 Jer O A= UMY
7] 18l fA A oze] sFed o A L o
Aol o] A8l

B ATE 2AR Bl 50% NRHEE FE)] &
Al AR R ATBlm FENE FAAZRS] Fal
A BHE A5, FF A5 58 $2 o/'w BA
2 w/o A2 A8 REREAZ AMESl] 7
slale] Azt o|EA AZE fAlE TR &
3L -$frflo] ® ZoZ Hol QJAle] A7)/} 1 pm )¢
olth. Mz FASY FE new BIe 2
7}, 242} o/w FAGIAE ol B Ao g 9)ido]
A AL B & den wo fAlME F8 1
Aleko = ool GME AL B 5 ek YRS
233 Ay} AR FAo] 1um Eoh AR 2
100~300 umZ Yebsit}

58, 2, o/w FA 2 w/io A9 AEE EHT
A% fAl9 Aot BA JERGeW fA4 FolM=
ol B2 w/o fAlIM At A vehdt) 2
ZHF3HAE B9 Jagdo] 9o s o] gl Eol
A B gaEo] A3 AR gAsl] REgR
ol=2 2gstm e AEE ZP7 e 4E8S 3
ok A SRR Al A=t 24 vERd A
FaEg oM H=g S7AT17] S8l HrkE Bg
3hAl WEQ] Aoz AARY. L9 Aol ue) A
Tt ol g Bet Aot Bold fAl
9] QKA FFE A Rolgt AZE o PP
A8t

FA7F BAEHE Aol g F AA Alole] AW
Ae dad oz ZylsiAl =Y oA & A A9
AR E7tehe A S Aulgit. a8eg §3)
Ae EYgtd oz Byt Aol 9 Holy Al

i

ol

7he BElEo] Yo ¥ Aoz g Aotk AF #A)
£ #2E7] vido|nz ofgA f3lAES dke 7]
7t Bt HEAE U AWe F8% B4 F
9] ot}

PA7EHo R 243 bAoA 3,000 rpm
A A|zto] Zzigtel whel f3le] AHH =S SH rate
(%)& &3l W3t 23 o/w FAIRTE wlo
A7} 6 E 29E 2P o)L o/w FAlRD
w/o A9l Ayt A7) WEQl Ao AzEd

a2 Al kg SFdME o/w
FAIME 49 FRE fdo] E2H71 AFRIA w/o
FAlIME 68 F5El f2de] BE=7] AEle £
3] gl oA SH rateZ vlasl] Holx o/w A
B} w/o 44171 B <3 dats et o] Axt
T3 Mz ez Agzhect

F3} Sz} APLS5E vlo|hdo] g F2 E
ke FEo veiyth oleldt Aze FE0]
23z zleld] sl FAART Fde) 1 2 E3)=
7] W89l Ao PzEn},

Ao g AL AFEMIC) 2 AR
A&l thet Ad Fa} oA FAMY 2
Aol & Holx| o} FFAAE FAIZ 3HS AL
Frgoe Aot 4 XA @& AoE A7
o Yoz} g xe) dFedse] fAE BYT &%
< vehd & & oz JEn.

2 =

A
=27, Au|7 3 oA 3, daE A4 52
g A¥ g 28 A8 Ak

1. Axe FFAAE ARG 9] EA 3l 72
A o/w D wo B RAR Az Fhsdteen
71 100~300m HAAT}.

2. AEE FARTRE 430 B3 AR BT
A9 Ax7F E4 E=A Jepgen &4 FelAe
o/w FAETE w/o A9 H=Ert o Eol v <
| AEE Jeileh

3. Al 9] kg3 YAVIEAE T LEuAd4A
AL 58 wlo A7 o/w HARTE I 2RE
vepdon, 37t AE5E nle|ZA giHle
2 2ol S oAl ATS VeEhid.

4. baicalin & #A41E G(+) 2, GO ol disi

3l

FFAAZ 63 o/w 2 wo FAIE AZ
=
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A MIC 2 ARl & E318 2jolS Leh
7 o} G20 283} FA1E HHE e

ZHAI| Bt

o] =RE 19989E $Aheta SheAT 2ol
oJ3je] AT ole] A=Y,
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