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Preparation and quality evaluation of Acori Tatarinowii Rhizoma-volatile oil
microemulsion

LI Shao-lin, DUAN Qi, ZHAO Zhen-dong, XIA Li, LIU Wei-hai, WANG Xiao-gen, SHEN Xiao-zhong
Guangdong Food and Drug Vocational College, Guangzhou 510520, China

Abstract: Objective Taking the volatile oil of Acori Tatarinowii Rhizoma with the eftect of anti-senile dementia as model drug to
prepare Acori Tatarinowii Rhizoma-volatile oil microemulsion (AO-ME). Methods The composition of microemulsion was
preliminarily determined according to the solubility of volatile oil from Acori Tatarinowii Rhizoma in various solvents. By drawing
pseudo-ternary phase diagram, the optimal microemulsion formulation was selected according to the size of particles and
microemulsion region, stability of preparations and drug loading. Results The optimal microemulsion formulation was that volatile
oil of Acori Tatarinowii Rhizoma-Cremophor EL-glycerol-water was 6.25 : 20.83 1 10.42  62.5. The average particle size of
AO-ME was (30.5 + 0.2) nm with a polydispersity index of 0.150 + 0.002. The viscosity value of AO-ME was (2.80 + 0.21) mPas.
In vitro transdermal rate of AO-ME was (1 288.76 + 16.20) pg/(cm?h), measured in B-asarone. Compared with ordinary emulsion,
the transdermal rate of AO-ME was increased 14 times. The ciliary toxicity test of toad showed that the preparation had no
significant toxicity. Conclusion The preparation of AO-ME was prepared with stable physicochemical properties, good transdermal
properties, and low toxicity to nasal mucosa cilia.

Key words: Acori Tatarinowii Rhizoma; volatile oil; microemulsion; pseudo-ternary phase diagram; in vitro transdermal penetration
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KT A J7 (B 25504 B T HE R S iR
BESEA: I AN N Y AR R 2 A
SR 24 ZR G0 IR ) PRI ST R AR S0 AR B
1 3. A5z

FHR B R BT-90 40K BOCRLENG PR ERHMX
PEBR AT Agilent 1200 7 /& 2B (4 HE A, F035
VUTCsEieii 24t Hahreds . AL EE.
TR JOGH R RS, S5 Agilent A F];
VORTEX 4 jRjiEfk oy, LR Wsnl AR AR ;
DDS-307A HLFHAL, AR # AR A R
ANF G220 EHHHE TR, 22 FEL A A

B-2H S Tk 0T B, T AR B 2 R A B 1 A
HPLC U [ AR A — AL 1S T & 7 H0N 99.21%; A
Eil, IS 201712130812, T HE M EUE 25\ A R
NF, B)TRE AR AE R B KX E] AT 24
W4 e N K BERHEY A B Acorus tatarinowii
Schott MITIRIRZE; A EVHIERM, | AREMZ M
Ol 2B B ], Horp -2 B & & 5 = o BN
37.33%; HHE LG ERRM (Cremephor EL, CEL).
KA LS ERRIM (Cremephor RH 40, RH40),
fi[E BASF Awl; ik RE oMk (OP10 Ak
AP, NS M B R AR B4 ZEE 200
(PEG200). PEG400. AR, N . N =EE.
ZEANRRRIN . ToK CEEE 9t al, T M4
WA AR PR, K. LEEREIEA, K
H 7&K

AR RS, HEYE, fRPTE 35~40g, TN
R4 K5 ah o iR, sSeiRsh M vr kS
SCXK (#) 2013-0020.

2 FEEER
2.1 AEFHELHTE

ZIRSCERIRIEN, SRABIG T COy ZEHU %
(LA ZEE) 0.08 mL/g 1) L BE NI 7, ZHUE
22.5 MPa, ZHBURJE 43 C, ZHUA] 126 min, CO;,
WRURE 16 L/, fEWIES 4.0 MPa, fEWGERE
25 C) HlfFAE RN, Hro B-4H-F B &
B 37.33%, %M.

2.2 B-{R¥FEER HPLC A EENE

221 ik @ikt~ Eclipse XDB-Cis £+
(150 mmX 4.6 mm, 5 pm); FENFA FEE-/K (65 :
35); FEiR 30 C; AR E 1.0 mL/min; Rl
253 nm, BFEE 10 pL. BEISEHELL B-4H=F ki
ABF 3400,

2.2.2 IS RS ERE B- 40 T 6T I
W, RERGREY, IMEPEEER, R B-A ik
JUEREE N 68.27 png/mL AW, i 0.45 pum filFL
VEFE, EUSEUEIR, RS HE SV

223 AR ORI 1 mL A BT E
R ZE 10 mL BRI, A EEES, i 0.45 um
TUFLIERR, HUERIER, BT S AW -

224 BMERRFE KEEWIL B-2H 7 BT I i
W 1. 5. 10, 15, 20 mL, 2% &E T 20 mL &+,
TR ZIERRS), 2% o R SR E b3 o R
WS 10 uL, HEFE, il EigE, Wi, LA
WETHAR (Y) WHERER (X0 AT LERA, BREIH
JFE Y=72861.83 X—561.70, r=0.999 99, £5H %
B -2 -k AE 68.27~1 365.40 pg, WETH FL 5 HERE &
B RIFEMEXR.

225 MEEEWLE R R E R BRI
10 pL, 4% “2.2.17 Witig 21, BEEFM 6 K. 4
B B-4H-EBEIETHIAN ) RSD N 0.15%, WA ER K%
&R 4T

2.2.6 FAEMEIRAR AT 0. 050 1. 3. 6. 12h
FE B EL 10 pL A0S AR e, 4553 B-4-F
fik U THI A B RSD N 1.23%, R AL TIAWAE 12h
AR E M R LT

227 EEMERE  0E 6 A BEE R R
i, 18922 37U VA4S 6 U AR VAT, B 2.2.17
TR0 RS S84 BIHERE 10 pl, 45 5% B-4H-Emk R &0
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¥ RSD N 0.93%, RWZITEEZNER .
2.2.8  IFEEIUGERIRES AR R CNE B-4H ik
TR ETHIE ML 6 4y, ARIIAN—E R A
JR SR P (OO BRI, R €2.2.37 T T % it
WA, % “2.2.17 TUEGZAFNE B-4H Bk &
&, WERECE, 45 R-EEIE N 99.81%, RSD
N 0.75%, FREAARTTVE B-4HF Bk 2 A B 1R ]
gz

229 FESEENE % “2.2.37 TS &R
ARV, AKER “2.2.17 WA, W -4
SERFETIRY, TR AR Bl SR, &5
FE b B-20 ki IR N (413.13£1.57) pg/mL
(n=3),

2.3 WEALFHHFIE

2.3.1 A (O) WEE  BRFLIIAE — Mk
FIEE (Cs~Cig) MU, PAREEMZS 5 I N R G
PRI, BRI A B BN a-s
B-+ y-4HEWE, XN CiHie0s, FF& LA
BOR, HFSZIR R R, AR A BT K
AR AEL AR ] DO RS — & A, B
M FE LR 25 W AE R SCEL I AR R T4 = 2 ik
FE, e, DMkl 2450 vl R AR
L BT AE

232 BHREVEYER (COS) MIik#E: KRB K
SRR, WE A BRI IR bR B-4H-F
fik 5> BITE 2 BF . PEG200. PEG400. T . =
B SNBSS 2505 R COS HIRIA IR . 43 3
FHHGT RS COS 5 mL, 2RSS 2mL Fik
% COS Mg, GRS, AWM 30 min,
fiff COS 7243 ¥ A B AR B S35 3 000 r/min 250> 5 min,
WL EL COS JEHTREZ 0.45 um TFLIEMEIERT, BUstyE
TG U8, 2R “2.2.97 W VENE & FE &
TV B-AH STk ) & &, 45 5 B R TE SR
PEG200. PEG400. W, N —=RE. FABEH T
AR (UL B-4HF kT 23008 13.614 8.23. 5.62.
11.87. 16.82. 9.41 mg/mL. AJ A1 -4 B/ 5 =¥
VAR BOR, NIRIEM I E 2 &, RO e
PRELSY B4 3 Tk I A B K I T = BN TFLIY COS.
233 RMENEVER (S pREH B S HE, A
FIF- 32 b A0 22 APk S 25 iR BE DRI i it =% %2
TE BRI F B/ 2 TS 1 7 & (M Simin) 7128758
S, HKRER) O/W BURAL K S 557K/ i P (HBL)
2R, & HE M HBL {2 8~18, #yI kR L

FURE 80 60 MIHIK VDU 407. CEL. RH40 NH %
X K- B R 5T = (COS) -#%
Gt 1 2 IRE YIS, iR R IERI iR %
S, VB2J, BU1iW A 10 mL K, Wgtm /Kig S
RO, FEIERAR, CSALIE R MSmin, I
THEILE S FEIR AR P S ESE, SRE R
A EHER MR R IR 80, 60 JyHig bl
407, CEL. RH40 ] MSmin 7E R G0H AT &5 84051
I3 72.35% 67.52%- 47.56%- 33.28%- 39.84%.
ATHENLL MSmin AVEOTERR, CEL B LGB /),

WRTE S o, HMAZE &P RI SR, FLibRe
15w, IR EFL S N CEL.

234 HSR-SKEZRLSHHN=JTCHE Cie
TFLII L 5y ShAH A B &, S A CEL, COS
N =B, KA SRS KR 6 0 = Je A A
K, #EmEL xR ERmiH AR Kan {d (S/COS
R R ERIE R (Smix)s Km H250H
1020101 2000 3 1o 1) MMAHY Smix 7053
$05:95.1:9.2:8,.3:7.4:6.5:5.6:
4, 713,812, 91 PRERIENES, =ik TNE
TRAAHRZERE IR, BERIES, Sl S R-5KE
Mz, R R A H A IE Sk R B IE AR 9VE B
FHVE AR NG I ri A L, B Origin Pro
8.5 WALty — ok, ZRIE 1. ATA Kn {8
1 0.5 3R E] 2.0 olrl X 35 P ik 2 XD i 4 K
1M K {E 2.0 36K F 3.0 frL XS i, el
TR IS R EREH . B E AL T K
fE ] 2.0,

235 RMMFMIALL T RIS E  RYE IR
K, — M BUp = oA B crl XA o S B RPE A
LA TT o M B X e K 1) Kin=2 FIPH =TT
AHE e XGEE 5 AN REAMELAL TS, AT
ATHCH 3 L, s mn e 33, FAE. et
R ATIAT VP e, 5 R IR 1. s R A,
Bl & ST EL R SR FEAE, TREE
Fo ST 5 ML, &7 1. 3. 4 AREEER
(P<0.0D); ME 3 NMHJE, 477 1. 3. 4 FL ke
AN, UL AR E MR b7 2 TFLRIR AR AL
K, AHECRTJUANAETT, B HAR eSS . AL TT
5 BTV, BHMILEHRCHIN. GEF5E
i b AR R, KA EEIE, &
e LA T AT 3, R & il 4 K
6.25%, CEL 20.83%, PN —=R% 10.42%, 7K 62.5%.
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Fig. 1 Pseudo-ternary phase diagram of microemulsion with different Km prescriptions

=1 QHERLER (Xxts,n=3)

Table 1 Prescription survey results (x = s, n=3)

MT7 (O-Smix-W) HSE/(uS-em™)  FFE/(mPas) RS Afimm  FEt GRE 3 AMHRBAZSA) /mm
1 (6.25:3225:61.5) 112.51+0.76 2.90+0.31 29.8+0.51% 30.7£0.36
2 (6.25:30.25: 64.5) 121.4740.53 2.78+0.24 37.24+0.47 42.6+0.42
3 (6.25:31.25:62.5) 116.1340.67 2.81+0.25 30.240.52" 31.5+0.31
4 (525:3125:63.5) 110.3440.52 2.75+0.22 29.6+0.37" 31.2+0.40
5 (7.25:31.25:61.5) 120.30£0.71 3.01£0.34 39.740.51 HIEM, PR T 100 nm

54bJ7 5 e 7P<<0.01
"*P<0.01 vs prescription 5

2.3.6 £ EHIEAR A SRR % T 2IE AR

HU CEL 20.84 g, N=F 1041 g, BWERTEE 241
B15], MEARE DI IN 6.25 ¢ f1 EHEK

24 AEHEELXBMILBHHMRER
A Y A i el L R R R R O T A 42 R

AR B 0 Ak 77 ) e RO A S 2 R iRl B I Al L D 38—

M, IR, RS )E, FHERGIUE
T INZREK 62.5 g, LINAHFE, HERALK
FEHBE—MMAL RS, 4022 um BEEER, 43
£ 5 mL ROIEEEHRS, RIS S W L
L. SPATE S 3 it BRI, B, &Y
L, RAIOL, SifErsRICMmILLTs
— 2, WEEMERE

I, AEEI0E WAMERL, FA (2.80+
0.21) mPas (n=3); pH{H N 6.31£0.01 (n=3),
S %N (115.60+0.41) pS/em (n=3).

2.4.2 RIAERAAG B3 HEESIA BT R R
WEFL, MREL 10 A EE Hokis. 455 (Bl 2)
PR, 3RS RS N (30.5£0.2) nm, B
BRI, 2 AE (PDD N 0.150+0.002,
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Fig. 2 Particle size distribution of microemulsion (n = 3)

243 JEBUE KRHBTFEMEE, A EHEK
T S ORAR AT 88 K B R
W LI AT A& A RE, XA REARE AT Yt e
N SCREIE 4 X B TR b, ERR B
B2 ALB R —, E AT 20 min. P
0 2% 1, BT 10 min, HIEANE
ZRWE, ETENBETRME WL, B,
LK 3. HIES B BoR, I A B ERE,
AP EE, K/NILE 100 nm .

B3 AE#EELKBHALS

Fig.3 AO-ME microemulsion form

244 FEGMEREELE  FHIMHFEZGYIRE CHETH
FER MR 6.25%) KA B R MM 5%
L Cf B E R -0P10 AL F-/K 6.25  31.25 ¢
62.5) HATIRINE FErEREE 5. HUA BT K M il
AR @IS 5 mL, B0 Franz § 8, &
BN R E AR, BT R R Y —,
ARy HORFN 4.50 cm?, BEOHEARF )Y 18 mL,
A FOAEREEEK, T 32 C. 200 t/min SZ5G,
DUF BT R 1) -4l e Ek o a8 bR, ol T
1. 2. 4. 6. 8. 10, 12 h #HL 5 mL #liil CRIRS
M0 5 mL 25 H GO » 1 0.45 um B4FL, ZR“2.27
TR 53, W B ol 4 B-4-r ik & &, DL Rsis,
BT R LR @ L A AT R S 41, B
H, hliziEs, WESH [SUAMEIELE
FEEh 1T R R 2, @ AR ANE BB
NNVFESHFSE R ERE (J ML BB
FEE (Qn), WLE A E TR A B
PR R M 18 FLIROE R 24T T 14 1%, 35 R PERe AR
B ERT

0n=Culd

Js=dQrdr

n-l
Co=Cuit VoIV ), Cs
i=1

O WA RBUSE R, Co ¢ WA 2GR IE UKL,
Cui 9 ¢ WIS SEIM IR, Cos 9 ¢ IFHTZ5 9 R SR
FREIREE, Vo NERIUAIR, ¥ NHEBORK S AR, O
N TR AR RBLSE R, A A3 HUm R

®2 WMASEBILBRPFIMEREENNFEEE =5

Table 2 Kinetic parameters of percutaneous osmosis of microemulsion and ordinary emulsion in vitro (n =5)

Fdn IIF IR r J/(ugremh™) On/(pg-cm™)
(EN Y=1288.76 X—19.08 0.998 1288.76+16.20 15 446.04+43.45
S SuiER Y=85.92 X—12.76 0.997 85.92+ 8.21 29521+21.52

2.4.5 A BRI E IR 8 A AT B R
KRATEREH SR AR A R, R 18 HiE
i, BENL R 3 41 CBR4H 6 ), Hidr DA P ER /K w§
BB IRAL, DL 1%2< SEUIH BRI T 8 (1)
DBAPEXTREZE, DU B T AT A L SR I S e 1
T . KRR ENE T, A o AE b S L
ABRERIK . 1% ANRRRENE TR A B TR L
0.5mL, {542 % L%, 30 min J5 AP EE/KiE
Yz, B KN 5 mmX S mm fdfs iR 15
TR, FAERRER /KBRS, KRR FoPA T

F, HAEFIRKIEE, 5 ESIT, bR T
(10X40 %) WELFEBHEN. HHEIA ER
B T InE > EA K A ERN, & 20
min BUH, R IS, 0SS AN iR
PR BRrLIE g E], FECFIME, HRASER
SLIZAN R E A b, BIZR 2541 P35 4F Bas Bl [A]
H5AMXHRAR A BEsh A2t 5RILE 3.
— B LALF B R IE I 18] H 2 LER T 85% il
A REPY, AR SZI6 H BH P IR 2 4T B aiE shint
I E AN 5.50%, A HEMFEIENE; ST



* 1940 + ¢34

Chinese Traditional and Herbal Drugs 35 50 % 25 83§ 201944 A

#3 AEHELHHIIHERERETENEI (n=—-)
Table 3 Effect of AO-ME microemulsion on nasal mucosa
cilia of toad (n = 6)

5 ERLIZE) R
B} [ /min Hor/%
I e 3t B 363.334+15.06 100.00
HERERO B 20" 5.50
FEERMMI  340.00+17.89 93.58

SRR IR LS “P<<0.01

**P < 0.01 vs negative control group

MRALMLL, A BRI I A B 8H23)
W EEEEZES, dEEIHNEE SN
93.58%, F A ETHE R IMTHILN S A £IZ5)
BT, WA RESNE, BARITNEES Y
whtk.
3 e

AL — M3 PR A B (Cs~Crs) FRHITE A AR
BRI 25 G RN S 5 COS T i) ST i A 22
FEWHERMEERDN o-v B- y-AIERE, T
N CiaHi603, FFETFLIMAR M ZE SR . HIRER
BAMUE PR B T TR AT AE BT AR T AR I TR
BAUEL, ATCAR D AR, SRR, it
VERUFLMAR, FEX LA 7 o — AR5 52

NUEZIM Rz, TEEFEMA S 5 COoS
(AR, # T e R T FLATRL N 25 1) 3R
WU ARFE, 0 A BRI (DL B-4H Tk 9%
Kb BRI GE. BEE M=o %
il I B AL I I KN #157 Smix ELA
EH%%E S 5 COS MELH] (Knft) SEFRI: Kn
{ELH 0.5 3 K2 2.0 FFLIX 328 K, iX 32 B A
NS BILLEIE R, S TEI/ /K S A T,
DUFLE TS T, AACREJ3E R, TR RCE K
IEL X 5. 17 Koo 12 HH 2.0 389K 31) 3.0 L X I8
M/, XAaRe Rl T Smel—EHaE, HmARE
PRGN, BEACIX . XCESRX YK, 46/ T
L (O/W) TERIIX . HBEH Ko KK, AL
TE BRI i 2 A A .

TP = JeAH B H, ATl X e i L b
AL AHAR A B2 5, DR T R S A AR e
I U T AL X e ) 5 ML Ty, s
LA AL 1 L % R Ride . R R I
FFLHAH LB T, AR M N 7ERELIX
B, MHEZET, S mtupibks, HMIALNREE

MERRLT, 2R6 25 R e M S 32 R R ik e
LA T

ARSI 143 e AT B TR HE I SR, Y —
FEH . BEAOLE, PR (30.5£0.2) nm,
FREPELF, 5 RS20 B 1A B R T L
FHEG, AME R rEReitm T 14 15, HRAZ B2
GEILFBD, #4% 7 AEHIA DIRS Z7{EmiE
BEIER . IR 2, WURIR, NIGRIEST
BAEPRIE R E L (REE . RN
2R A T R R S M A 7L B it
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