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Microencapsulation of Oregano QOil and Its Antibacterial Effects
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ABSTRACT: This paper aims to prepare oregano oil microcapsules and improve the stability of the oil. The microcapsule
was prepared by complex coacervation using gelatin and Arabic gum as wall material and the process conditions were op-
timized by the single factor experiment and the orthogonal experiment, and the antibacterial effect of the microcapsule
was tested. Results showed that the optimal conditions were as follows: the ratio of core and wall was 3:1, dosage of the
emulsifier was 0.1%, cutting 2 min at speed 6000 r/min, pH value 4.5; curing time 60 min at temperature 55 ‘C and shak-

ing speed 250 r/min. Under these conditions, the encapsulation efficiency could reach 83.1%. In conclusion, oregano es-
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sential oil by microcapsule can significantly increase the persistence of antibacterial effect.

KEY WORDS: oregano oil; microcapsule; optimization; antimicrobial effect
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1.1 #RIEN=E

RL: 4= AN, T TR AR IR MR
BB, A 3 BE T XSOBUAE T A FR A L L AR5
WIE-880, i T3 4 B A BRZS w5 BURLAFIA A
SR (orpral ) 3 F il rh A2l A R A
Al ; KW FT 5 (Escherichia coli) . 4 ¥ {4 %5 25 BRI
2 A R E A A TR s L=
el oK O ToK OBk A kS 2 5 R oy
Mral, MR EEa, {X4F: MXR R0 &
YA AL, B EAARA A
NOVEL-300M {5, T HACH G e A BR A
Al R IniRegs, M ERRERARA A

1.2 FHik

T TR A BE M I — S BER A - 34k
— R L —HlE
12,1 IR e /BT R AT e A 28 K il ke e A ) il &

e ) S5 12 S B8 1% 1 B R BT 7 A1 S T
REWSEINA—Em4 BRI MALAR, HoE
T 45 CHIKEIM T —BBfE), Bul, fFRaE=E
MG E Y] 2 min, FURRHEER, HIKER
1 mol/L MR I pH 2 i pH J& & T — 1)
K HEEE 30 min, BUH, WKOKBRFERZE 5~
6 C, FWE N 1 mol/L WA ALAARIH pH &2
9.0, A — & AR Rl , AR T E L —
Brmka], g, ENFREE =Y.

1.2.2  ALHR E

SR FH o A5O3 0 S L MR BRI 2 03
A A TR BEARE A, 43 DI AR BRURE 46 ) $
FRBE IR TE AL, T RO S, 8 i
T U A R Il 06 v AR 1 R/ IN D E T I TR R 2F R
TH R, B A T R R A 1) S T RN TR

&, )RR,

MR = (1 — TRl 3 2 TV % F /A e 5 Vi

o) x100%!! 1 (1)

1) A5 6%k AT.Chrom C18 Su, i3l
AH P R K AR FR G R 9:1, A% KN 274 nm,
A 0.5 mL/min, #EFEARFRH 20 uL, HIRER
k25 cl¥,

2) BIE RS, RAHARHAF LC-10A &
RORA I, B4 LC-10AT 22, DGU-12A i<
B4, SPD-10A UV-VIS Kl 4%, CTO-10A #HiE4
F1 SCL-10ASP i 4 4f ab HL 25 .

3) MR YRR SR, FRE 0.0753 g TR
WERES,, IR 2:2:1 A BIMATEK 28, TG
K ZEERLA Y, 4k 50 mL, 7 3 h, BRI
LA 3000 r/min (Y55 B 15 min, FR

4) JRAE =) M AP E . FREL 0.0753 g fi
JEEBERE S, A 50 mL 7 k!, A 4 min, H
VEW LA 3000 r/min Y55 EE B0 15 min, R
1.2.3 LR ZFNIE 22 500

1) BRI ELE ., WERMFRE 2 g BEAF (mome:
m o= 1:1), HIAHR R =Y, AR
BEFRERIL (101, 1.5:1, 2:1, 25:1, 3:1),
FZI% pHAH (3.8, 4.0,4.5,5.0,52), FLALFHIEIAR
2348 (0, 0.05%, 0.1%, 0.15%, 0.2% ). 5§43 &
(2000, 5000, 8000, 10000, 12000 r/min ). i+ i &
(120, 250, 380, 500, 650 r/min ), /KIEELEE ( 35, 45,
50, 55, 65 °C ) A& {LEF[E] ( 10, 30, 60, 90, 120 min )
XA 35 B S

2) IEZEE, AEMRR RS A I -, R
7 AZE 3 KPR SR, i S L T
CEELE 1,

£l L (3) EXLBREREKTE
Tab.1 Factors and levels of orthogonal tests Lz ( 37)

K FULR S % IR AN ¢ S L4
JENEE AN N
v ey DSOS/ W mhE
F mE .. pH . . .

% (r-min") /'C /(r*min") /min
1 2:1 0.075 6000 4.0 45 250 30
2 25:1 0.1 8000 4.5 50 350 60

3 3:1 0125 10000 50 55 450 120

1.2.4 A0 ZORG IR 28 9 P 3 M 5%

TEFH A AT TR 11 4 B €0 46 46 R 11 kg AL 3 B
e IRFIRIGA], % 0.02 g/100 mL I IERE
Py (R ERPMIERT O 0.006% ) #HFEIE
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K BRI, BOHEA; RS IRZL, B 0.6 mL
A A 1.0 mL 2L, 2RI K 2 25 % 100 mL,
L 6000 r/min AY55E BT 1 min, SZRIEC 1 mL %500
T 100 mL 555, Bodil A FLAGRIXTRZL, HR
1.0 mL ZLAKHI, F 100 mL & 8EZS, WHEAE
SERPEC 1 mL Z8A0T 100 mL 55353, B HPEN
25 X HEZH , B 100 mL B K B A B 3 3 1 A 45
AR R B KIAFF A . & B A BRI 1Y
AR R — WA, B 200 pL IRATIEFRIL, %
ik 3APATAL, 37 CHEERESR, RAHEEIEGE
W AR VR L, TSRt .

R 1, REE N, S RERTR L 2.5 0 1 B
HSREEAE, W la. BYUIBEEERE N, fo i S
s /N, WE 1b, 8000 r/min B RUR B, pH
HAEE R A 1c, Hrp 4.0, 45, 501X 34> pH
AR REOR, VLR pH (B 5 fUKE 4 A0 1]
RN E, pH N 4.5 B HARKFFE R, It
pH T B Bl 1E F feg A B iR Bl i s (B, T2 Uik
IR T 2, MU IR R — NI, FLAE T
S 0 XA A B —E S, WS A,
ARG REAL, R 1d, fERfaEch
0.15%. RN ETHE, WHRETHEERE, W
K le, feidi IR N EE N 50 C o BEALESEZE 10 ~ 90

2 HREHM min JEFH A, LRI, AEE A 120
min BHABIRK, 5 90 min AL 57 HH B R
= s n 1f; P Y , JH 32 L fof 7;/\’
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Fig.1 Single factor test results
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Lo R AL S5 R B, R i = 1 A%
P50« S RE R A 2.5 ¢ 1, BT 8000
r/min, pH K 4.5, FLALFIEFECN 0.15%, 7K
W R 50 °C, [EEEFE] 120 min, FEFEHEE N
250 r/min,

2.2 pHEMRBRKREREIREZIN

A FORE T U S AE P BB IR 10x100
fEEE, BT 3 A pH B X A5 Z0RG T UK 2 Y il 22 3%
REFWKEN, WE 2, pH K 4.0 i, e
WORLAI AT, JARFIN; pH A 4.5 BF, Bk K/
¥j—; M pH N 5.0 B, JEAEURIEN, IR
Al R EIRE, REIEHE pH M/, B
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Fig.2 Effect of pH value on microencapsulation
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SONEE HE B T B AR A AR TG, 2 AET
K, BEMAS DAL R TR, W&
PERY M I, ST RUAS, BT RIRIIR S %
{Hi/NF, TRz B, bR TR, BRI 5T
YU 12 000 r/min B, SRR IOk i AY 4
AR, SECEMRTRE, BT YIHEEE /N ol
SRR FUL, AR . pH B Y
EBERITERL , JEZS | PER AR, MOk PRAnE 1 pH
WA EZ, FUERIEFRECR 0.15%0F, (1
AR, (ARFRAES), HNEERBGE,

AT 0.1%I, BALHEREE, (RRBRLAYE 5]
PERCHF . BEPEE I BN RRIAY K], o] AR
[pUe FNANIDER R Ses Suds-

24 EXTHERELSH

3R 2 M 22 R MZ5 A AT J0, 100 1 L P i 5 48
(97 A BRI ZR R A Z00G T e 20 40 301 38 1Y) 5 e I
MR g J pH H > 0B 9] > 4 £ 5 5 > FL Ak
TS0 > LAV B > [ A [R] > 7KV T EE o gl B
AMHEERME, EIERAFEUT R, FHE A:
AsA1Ay; IR B: ByBBs; IR C: C1C3Cy; IR
D: D,DD3; K& E: EsE;E;; N F: F F,Fs;
£ G: G,G3Go WL B Al fs, R A ER 2
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IR, PR IR, 83.1%, 53K
2 PR m W AA BV 5 o8 17 IER 4
(AR 82.7% ) AHLL, A3 S0 WA 10
B TR 4, A3B.CiDLEsF Gy MR E,
JIT LA B A 2 A T U 3 B e A T2 45 h iR
Jaik b 3 0 1, LA WIE-880 MR Nt 0.1%,
FLALHEE N 6000 r/min, SN pH {H2 4.5, Kl
JEh 55 °C, BEFEEEESY 250 r/min, [EALESE]
60 min, 7ELLAF T AEEARN 83.1%. H1 3 WA,
I N T g0 7 AR, ROV pH XA
R[5 f

2.5 HEiEmindEEhAREX A EAHIHE A

XA R SE (SRR 0.3 mL/g ) #E4T
IS8, SZ5RIE 3—4, WiFe 24 ha, F &2k
T B LA e A X R g R R 4 0 A R TR X
WEEIIHIEA . Y IEFRA M 2 120 h B,
A= R T A T BRI B A, T PO RO
U o R T A MR R, U $E T LA
PRI, BRARIE R, (15 U85 218 B,
It LA 25O R AT R g o 73 Ak, X HIE 3—4 1]
AT, A FEORE T R R X 4 €0 5 BR B G 1
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Tab.2 Design and results of orthogonal tests

ST BEEKA) FUERIEIE®) BYLEEE(C) U pH(D) VIR E) B EEE) FEARTG) EE/%
1 1 1 1 1 1 1 1 59.2
2 1 2 2 2 2 2 2 75.7
3 1 3 3 3 3 3 3 20.6
4 2 1 2 1 3 2 3 46.7
5 2 2 3 2 1 3 1 54.9
6 2 3 1 3 2 1 2 33.1
7 3 1 1 2 2 3 3 79.4
8 3 2 2 3 3 1 1 60.7
9 3 3 3 1 1 2 2 69.2
10 1 1 3 1 2 2 1 38.7
11 1 2 1 3 3 3 2 64.8
12 1 3 2 2 1 1 3 72.2
13 2 1 3 2 3 1 2 69.9
14 2 2 1 3 1 2 3 32.5
15 2 3 2 1 2 3 1 20.6
16 3 1 2 3 1 3 2 243
17 3 2 3 1 2 1 3 82.7
18 3 3 1 2 3 2 1 75.7
K, 55.200 53.033 57.450 57.200 52.050 62.967 51.633
K, 42.950 61.883 50.033 71.300 55.033 56.417 56.167
K; 65.333 48.567 56.000 34.983 56.400 44.100 55.683
R 23.383 13.316 7.417 36.317 4.350 18.867 4.534

T K AAEES) FAKCE5 2 i B Rt 1 e 45 SR 1 ~F- 2418
" L 50 -
x3 EXRBERAESN E B2 (55 (1401)
Tab.3 Variance analysis of orthogonal tests 40t % . XESREAL L AL )

S W2 M AHE F FRE BENE
WEEFTE L 1507.521 2 1.407  3.740
AL
- 551.214 2 0.514 3.740
By 185.421 2 0.173  3.740
SR pHH  4022.581 2 3.754  3.740 %
S il 59.381 2 0.055  3.740
PR 1101.108 2 1.027  3.740
ERIAingE] 74.374 2 0.069  3.740
PRIE 7501.60 14
. FE (a=0.1)
70, B 0 B4 (25 1 4)
wl 2 X} 1441 (L A 7L )
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Fig.3 Effect of oregano oil and its microcapsules on E. coli
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Fig.4 Effect of oregano oil and its microcapsules on staphy-
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