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Studies on cinnamaldehyde microemulsion preparation and its antibacterial activity
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Abstract: Objective To develop cinnamaldehyde microemulsion (CME), study its stability and antibacterial activity, and determine
the dissolved amount of cinnamaldehyde in the CME as well. Methods The phase inversion method was applied to selecting the
feasible surfactants preliminarily, then the pseudoternary phase diagram method was adopted to choose the optimal surfactant, and the
maximum absorption of cinnamaldehyde in CME samples was measured by ultraviolet spectrophotometry. The shape of CME was
observed by transmission electron microscope (TEM), and the average size and distribution of CME were examined by nanoparticle
size analyzer. The stability of CME was evaluated in different conditions. The antibacterial and antifungal activities were determined
by measuring the minimum inhibitory concentration (MIC) on different species of pathogenic bacteria and fungi, respectively. Results
A clear and transparent formulation of CME was developed. RH40 was the optimal surfactant for CME that could contain the
maximum cinnamaldehyde at (98.88 + 0.31) mg/mL. The CME had an excellent stability as it could always keep clear under all the test
conditions. The MICs of the CME on bacteria were mainly at 125 pg/mL, while MICs of the CME on fungi were between 16 and 62
pg/mL. Conclusion The CME has a relatively high content of cinnamaldehyde with excellent stability and antimicrobial activity, which
implies that this study has basically achieved the desired goal.

Key words: cinnamaldehyde; microemulsion; antibacterial activity; phase inversion method; pseudoternary phase diagram

WAERE, SAZORNMME, b2y AR 25
PERsy, BA REFIOINR . FUoib. SR a2y 2
TEELT, E PR MK 1 5 S S R )
RIS, SRR R A, A B
R B2 2 PR

gt BEHEA: 2011-12-14
BEEWE: By E AR A SIS I H (K332020916)

WF, (microemulsion) & HyHAH. KAH. R
15 P RN B B 2 T P R AL R I REAR AR 1~ 100
nm. )R HLA 1 RV B R R, prLag
WS BE m K T 2 RIS R, S5 25 8O AR )R
JE, DR RN, e 2 O, AR Sz 7

EERIN: RHGE (1987—), T3, WiLwisid, TEEMNFHGKRAYZE. WHAEYES. E-mail: wujingchaol987@126.com

«BITEHE BRFHTLK  Tel: (029)87091201
4 44 RIS TA] : 2012-04-23

E-mail: oywq506@sina.com
PR 2% i bE ;- http://www.cnki.net/kems/detail/12.1108.R.20120423.1121.001.html



¢ %% Chinese Traditional and Herbal Drugs 38 43 % 25 7#] 201247 A

- 1311 -

R L3RR [, et T R AR e
DA KA BRIE 2k, DA O PRI 188 (1 1 DA Aot ) 28
BERRILIS AR R PRI R R

1 NESHH

JB—FY—900 LW #AE & (IRINfEF 50 TR
WARAIRAFD, BAERE IR GEamiEFEESY
BIAPL AT, TGL—16B M & R im0 Gl
MAERIEFE IS A PR AT, BS224S HLF R (ff
Sartorious A ) ), UV2450 KA4M-1] W6 st
(HABEAT)D, JEM—I1230 B 135 5 W s
(HA JEOL /A 7)), Zetasizer Nano ZS 7rHriX (3
Malvern Instrument 23 &) ).

PR R 8 98%, mpGa LAk
BRAED; BILALEE 20 R itk THBR A,
fh2galy; A R K L AL R R e (3R 1L AL
80, RFHEMALRAFIEA R AR, fa; 1
LB T REE (Span 80, KT AN X K A4k 2
WA, A2ralD; B AL E R -40 (RHA40,
e KALRE K7 AT IR BT A H], fszalD; RA S
I B R -40 (BL40, RS oRE gt TABR 2
Al, A IR AR CARTEgERE 250 TR
A WRA, FREDE 99%); Wl Hem: GHJbE i
WTAHMRAR, FEsr499%).

KIGFFB . YT TR FRRAT 1 T LBk
ELECAT 1 . s (R A BRI . @Bk 5w
PR TP P2 1134 ER P A C AR K 22 B P B 2 B it
2 FESER
2.1 HEBRELFTFE
2,11 RIETERICHIE  DLREERE AT, 75 20
Cor 55— &% EL40. RH40. F1LIALHE 20.
Span80. HILIALNE 80 WA, NHIMEALE
B INZETRAK, FEAW B, W FLIRREEIEY,

00 1.0

RH 40

i B BIEr 2, B BRI s, &
RMEER . 450K, 1520 CHf RH40. EL40.
RIAE 80 ¥IRe S WEERE T ML, 1fi 2R 1L A4S
20 F Span80 15 IR SAIABE L BUUTL, FT LAYIIE
i RH40. EL40. K 1LALUE 80 bR iP5
2.1.2  Ph— oA BEIILERTGEER] L R
[V P AR A FE R 0 B 9.8 0 0.209.5 £ 0.5, 9 ¢
1. 8:2,7:3.6:4,5:5,4:6.3:7.2:8,
129 REEbca, IRAA, EERANT, Wik
R INZK, HERERESEE T . FE N
IKEBISEIN, PR R BEE ARV, KRB =
Jei, KRR MM AR . ]S I S AU K
i, JEU AR R S TR s B 43 AR T
TR RUEERE . AKARVE AR 3 AT, A
AT IR i g, A TERELIX, i)
PEFLIX R et E R TSRS R EoR, 1
RH40. EL40. 11440 80 43 ) 5 DAL JE 11 ok
FLARR T N0 = e E AL, RS
RH40 JE R MFLX ok (B 1.
2.2 MHEBHILNFERESNHE

F . “2.1.27 Tiph —JoAH B RETE U FLIN A
FERE LB, RS BRR IR H 0 A R T v 1
FIFPIRERE, 7EIRAAE T, TERet ok R
REVEANR G35, T b 218 N Z£ 1K,
T IATFE . FFURI R RERR BN, B K &
BB, AR ZRMTAS BB, kSl 2R 1K I
Pirk, HEERRMEM. EMARE. B, RiE
BEI RN K B o TH 585 2120 1 5 0 45 DA 52 IE 7
SER L], PEERS 5 RH40 LU KB RG] 2.6 & 7.4
HEAT )% I T LA Fe e s V9 328 IH 3 €20 1) PR R TR A
FL, TR FERE L FIBC 7 o RH40 37.74%, A
FEBE 9.43%, ZETHIK 52.83%.

. 08
0
PRI 80/ 06 K
04 04

Oﬁ/ 02

00 02 04 06 08 10 00 02 04
DA R

PRI

02 0/ }
00 L 00

06 08 10 00 02 04 06 08 10
PRI

1 3 FREEMETR R HE XER LR

Fig.1 Comparison on microemulsion areas formed by three surfactants



* 1312 -

¢ %% Chinese Traditional and Herbal Drugs 38 43 % 25 7#] 201247 A

2.3 ARERRE P RAERBEENNE

230 K RE R MRECR RS R, I JEK
LR SG » 750K R 15 pg/mL IOV )&
/DL RH40, FHIE S Z81R/K A iR . R Ah-mT I
IEGEETHAE 200~400 nm A I 2 R EEI T
i, RS (RSO K, IS RHA0 7 1%
KA 2 5 A TR, 3 52 % PR I R T P IR
IR A Ay I PR R (AR 9 K o 1 P 4 TR 2
PRV 8 114) 5 IR AL e T S%of 7 99 K 2 285.5 nm,  HL7E
IS RH40 TE24MR,  [Aitk, RH40 A4k
PRFERE (300 5 o AT LI B 285.5 nm 11 AIEE 7
FLH PR R A I DA
232 LMERRFEHE EHIAER 100 mg, H
TKCEEERE 100 mL I, ks R ik
W, HZERKEC T EIKREEN 1. 5. 104 15, 20,
25 png/mL FI¥, £E 285.5 nm AL e HW B (4)
i, ChAMH (Y SRR (O ST M%ERH,
MR Y=0.199 1 X—0.016 8, »=0.9999, %
WY A FERSCE 1~25 pg/mL 2615 R R 4F.

233 FEanPAREREROME 6 “2.27 TP
PR T FLFE o FH 28 0K AT 3E S R R I A
285.5 nm AbMER 4 {8, HHE 3 k. i “2.3.27
TR FE, TE RS R, dE—
THEL R e PRRE IS () R i o TR 45 2
FZEMKFGRE 10 000 fi7)5 B RAERETELRE W, 72
285.5 nm K NI 4 {EH A& 1.95240.006, 4
(B =17 F4 A 0 LR R (9.88840.031) pg/mL,
E— D5 AT 15 I PR T S LAE ot o PR AR T (1) B K
JEIKE A (98.88+0.31) mg/mL.

2.4 MEBRILREITMH

241 PUEERETRIL R S R AR E D H
“2.27 T R EERSTUFL 5 mL, FHZEIR/KFGRE S
fifa, @it 2% IR gy, FERE S TR S AEIE
HL 7 s PR . S A EERS T L 10 mL,
FHZEMRK RS 5 505,25 °C R AN KL EE 23 H A3
€ HRAE oA, L BIRE A 3 Yk H] Origin Pro 8
WA R . WER e R BoR, WAEREILIMIE S
HERE, FLRAAAT, TORNE (B 2)s MEds R
WORTE 25 CHY, ARSI b TR 24 8.7~
244 nm, VFYRIEN (14.0+£02) nm; ZHAR
¥ (PDD) 4 0.049+0.006 (}&3).

242 WEBMIAR S I “2.2” TUH& 1
PIRERE U FL, CEMIXTIRRE 75%IN, R BE4 34 —10.

0.2 um

2 AHEBMIMNEHERRERR
Fig.2 TEM micrograph of CME

1 10 100 1000 10 000
Fife /nm
3 AEBMIMNESS
Fig. 3 Particle size distribution of CME

4, 20, 40, 60 C&MF FAF, 43 5I4E 10, 20d
Ja MEEILAM . S B R A FLLL 12 000 r/min 2
0> 30 min, FHEIHAINNAEN . fE&FMT, RFAHE
53 e AREIR, WHBEHMEFLERE S A 4.
20. 40. 60 C4&M R4 104 20 d S iRFFEiGiE
B, 7E-10 “CNIRES, MRS eV R I .
L 12 000 r/min &0 30 min Ji5 #MNLC U 5 AT WAL .
2.5 AREERMFLIEEE"

251 WAl K “2.27 TRATHIA I P EEEE L
FHZE /KRR 28 B IR B0 20.00 mg/mL A 41458
1, H 60% L IEHE R FERE v A MR 22 IR RE ik
FEAE Ay il FAD0) B2, Rk B0 1.28 mg/mL R R
W IKHEBAE N Al 2 A, RN
1.28 mg/mL 17 5 At Sk B0 36 2 0] I A

2,52 XTANE B/MIEAKE (MIC) [llE K4
70 T A TR S R A S TR U 9 X 10°
cfu/mL, ;IR HHRE 10 000 £ K A5FRE:
75 96 TALEF RN HAT S 1 FLIDA 180 pL L ikFs
BJE B, AL 100 pL B, R 1
FUIMARFRZY) 20 pL, FRGEHEFERRREEE 1 FLIK



¢ %% Chinese Traditional and Herbal Drugs 38 43 % 25 7#] 201247 A

* 1313 -

FIURAT G 100 puL, JOAEE 2 L, WATIRAT S
100 pL IO 3 4L, MIRFEE 2 11 L, 5 12 4L
PER PN I . RN AR 3 k. 7637 CF
THUREE TR 24 ho SR IEE 1, WE0 A FERETALAY %

Fh4H TR 1 MIC 254 125 pg/mL, PIEERE VK MIC
FEHTE 250~1 000 pg/mL, P 2 57 1 3% (P<<0.05),
Tt R 7L 70 2R A AR A S 0 R 2R A R R
{F 55 I T 5 2 9V BRSO AR LA A O 22 8

£1 AEBYEEHN MIC NEER =3)

Table 1 Determination of MIC values on bacteria (n=3)

MIC / (ug'mL ™)
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Table 2 Determination of MIC values on fungi (n=3)
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