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Preparation of microcapsules made of the oil from Litsea

cubeba by spray drying method
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Abstract: Litsea cubeba oil microcapsule were prepared by spray dr-
ying method. The effect of several shell materials on emulsion stabili-
ty and surface morphology of microcapsule was investigated, and
process conditions of Litsea cubeba oil microcapsule were optimized.
The results of scanning electronic microscope (SEM) showed that
Litsea cubeba oil microcapsule prepared with hydroxypropyl-g-cyclo-
dextrin/ arabic gum (HP-B-CD/AG) as wall material is similar to
smooth spheres with uniform size and good fluidity, and dents, wrin-
kles and aggregation for microcapsules prepared with other wall ma-
terials were observed. The embedding rate of Litsea cubeba oil in mi-
crocapsule was 83.80% under optimum conditions of Wypgcn/AG:
Wico 6, feed flow rate inlet 3.10 mL/min at air temperature at
171.0 ‘C. The quadratic regression model between embedding rate
and three factors was found reasonable and reliable.
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Table 1 Factors and levels
. A Wypgcn/ac - B ik =/ C # K
e Wico (mL * min~ 1) JE/C
—1 2 3 170
0 4 4 180
1 6 5 190
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Table 2 Effect of wall materials on emulsion stability
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B 1 LCO/HP-B-CD/AG #fi & 4 SEM

Figure 1 SEM of LCO/HP-8-CD/AG microcapsule

B 2 LCO/HP-B-CD # ik % 45 SEM
Figure 2 SEM of LCO/HP-3-CD microcapsule

B 3 LCO/AG # % £ ¢ SEM
Figure 3 SEM of LCO/AG microcapsule

B 4 LCO/SS # ik % ¢ SEM
Figure 4 SEM of LCO/SS microcapsules

W 7 ik 38 Sy R A i P Al A B IR R Ol T I8 BR O UKL 9
TSP T B B U B L A 4 R R A T S v
72190 B P B 4 BE A LCO/HP--CD/AG il % 114
LU T T 8 7 o TRl e AR AT I B Al B b P T 8 7
WA R 2, Bk, 78 )5 82K 30 Ok FH &2 & BE# LCO/HP-
B-CD/AG #EAT 1L F Il SR 28 i 45 T 20855 .
23 WEFHHEKEMNFHEIZMAK

L HP-B-CD/AG 2 BE bt . fu 3 58 O 2% 22 45 47 , Box-Be-
hnken {38 3 P10 40 L4 0 T0RE 38 1 il #8 T 20, i IR 45
HJT 25305 L3 3.4,

DA 8 Hh LU - itk 0 40 38 22 Sy 0 137 i . F) AT Design-
Expert 84X 3% 3 BRI 45 R 7 Rk Z o0 m T84, L =
EZNTTEE: bR

Y=83.384+2.95A—0.24B—1.12C — 0.27AB—0.47AC+
0.07BC—3.04A*—0.26 B* —0.89C*, )
4 JEAHTRY] % 8RR 3 (P<<0.001 D),k
WATUA 13 (P>>0.05) , AR (14 8 B e 8 R A Ry =
0.942 5, bR %5 BLU0 W] % B B 40L& BE R0 AT &2 BE 2 007 L i I
BN B G508 X R 8 208 B X e 2 b il 4
T AL R SRR AT A AT AT
R Z (R A R g e 7t LI 5 ~7, di &l 5~7
L 40 PAEFTE Wapgeone © Weo FIEE XUIRLBE X 62, 38 32
SR W R R A B . Waesenae - Wieo X
PR W 5 coac @ Weeo X 3 KGR BE . DL K B} & X
e B 1 28 BAE RN B3 . 45 B30 A0 1 320 5 ) ik T

& 3 DBoxBehnken iXI&i%Z it 4 R
Table 3 Results of Box-Behnken experiment design

A Whpgcep/ac -

ERERE _— OBbRHRE CHERURE Y /%
1 0 1 —1 83.03
2 1 0 1 80.18
3 —1 1 0 76.54
4 0 1 1 81.19
5 —1 —1 0 76.72
6 1 —1 0 84.15
7 —1 0 —1 77.76
8 0 0 0 83.09
9 0 0 0 83.22
10 0 0 0 83.82
11 1 1 0 82.87
12 0 —1 1 81.28
13 —1 0 1 76.19
14 0 —1 —1 83.40
15 1 0 —1 83.64
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Table 4 Variance analysis ofmodel
R CFHM BEE B Fa Pl WEN

BT 117.40 9 13.04  26.48  0.0011  x =
A 69.80 1 69.80 141.70 <C0.000 1 % x
B 0.46 1 0.46 0.94  0.377 9
C 10.10 1 0.10  20.51  0.0062  * %
AB 0.30 1 0.30 0.61  0.468 7
AC 0.89 1 0.89 1.81  0.236 0
BC 0.02 1 0.02 0.04  0.849 7
A? 34.23 1 34.23  69.48  0.0004 % x
B2 0.25 1 0.25 0.51  0.5052
C? 2.92 1 2.92 5.93  0.0590
ComE 2.46 5 049
ES e 2.16 3 0.72 4,75 0.178 9
afi iR 72 0.30 2 0.15
MRS 119.86 14
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Figure 7 Response surface plot showing the effect of inlet
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rate of LCO

D Wco >3 WUl B > HE AR =
Design-Expert £ X} [8] 19 7 #2 3K fff , 4% 2] 1L 35 7 9
BB 25 IR T2 0 : Wi 5 coae - Wico 6.0, 3B
H 3.11 mL/min, gk XUGEJE 171.29 C, 0 (L & 7 9 79 £ 3
Ry 84.3100, N T 06 B AR Oy L B & KB E N
Wi pevac - Wico 6.0, #F B & 3.10 mL/min, i#f XU B
1700 CLz M T # AT HEE 3 RIE, ILE F il a0
190

=)
rE :WHP B-CD/AG

83.80 96 » B (1 5 52 BT 45 18 52 5 » 13 AL 40 126 570 74 5
i T S HOME T

3 én e

FTH LS T IS Tl #E. M HP-p-CD/
AG ﬁ’é.t/rd‘ﬁ%'J%EKJUJ@%{Hﬂ?ﬁmﬁﬁIﬂ%ﬁjaiﬁﬂs‘fi%ﬁ*ﬁk
ANEE SR H 5T U Bl P G A BE B A 1 1 T i RO 2 A
TEMBE B R R L B 4. AT Design-Expert #{F 3 T
WS F il U RS Wap s coac @ Wico SHERH B Kt
DRI BE 119 K 22 350 [l 09 50 Y, I E 92 TR 4 B 0T 5 L o &

I F MR TEHK M W scoac - Wieo 6.0,
PR A 3.10 mL/min, JE KA 171.0 °C . 114 Tl @8 A

oy 83.80%0 . fHI4 B R AL 4 A X8 1L T A A 0 5 R A R
HE— BRSOk T4 524 BE T P 45 ) R T 4L 3 L
PR ] 45 X R AR B A 2 4L

5% i

[1] SU Yu-chang. HO Chen-lung. Essential oil compositions and an-
timicrobial activities of various parts of Litsea cubeba from Tai-
wan [ ] ]. Natural product communications, 2016, 11 (4);
515-518.

[2] TIWARIBK, VALDRAMIDIS VP, DONNELLCP O , et al.
Application of natural antimicrobials for food preservation [ J].
Journal of Agricultural and Food Chemistry, 2009, 57 (14):
5 987-6 000.

[3] HWANG ] K, CHIO E M, LEE ] H. Antioxidant activity of
Litsea cubebal]]. Fitoterapia, 2005, 76(7/8): 684-686.

[4] NOOSIDUM A, PRABARIPAI A, CHAREONVIRIYAPHAP

[}

T, et al. Excito-repellency properties of essential oils from
Melaleuca leucadendron L., Litsea cubeba (Lour.) Persoon, and
Litsea salicifolia (Nees) on Aedes aegypti (L..) mosquitoes[]].
Journal of Vector Ecology, 2008, 33(2). 305-312.

[5] NARARAK J, SATHANTRIPHOP S, CHAUHAN K, et al.
Avoidance behavior to essential oils by anopheles minimus, a
malaria vector in Thailand[]]. Journal of the American Mosquito
Control Association, 2016, 32(1). 34-43.

(6] RyCHI, Sem A, S AN il 5 T 4 60 U0e 2 10 BE A1 40 10 1E g
MEgEl) ], R TAR A 2008, 22(5) . 797-802.

L7 XA 15 55 94 s o 48 22 BRI U R R B LT 1. & B S LA
2013, 29(1). 219-222.

(8] w&HME, WM, A, . LG TFRMS BB Ewr
ARSI fE 2. 2014, 141D 214-221.

Lo] Z=titfl, A, D&M, % EEER Y MR MUK 2R &%
TEBELI]. B S P . 2012, 28(6): 209-213.

[10] BRARME, BB 1L F 3 BS MUR B B9 L) . B Rl 2

iz, 2005, 20(5): 108-110.
L1 W He . ¥, ARIBSE. 45, WESE T 0k i a5 PR RS T BUe 28 1k T
mﬁ‘ﬂ’]ﬁﬂk[]] P E JE R . 2014, 39(6): 48-52.
C12] bk, RUIZE, ERE. B85 T8 4505 X 22 00 I S5 % 1y 3
WTJ 7. £ AN . 2009, 30(24): 193-196.
L13] BBk, wm2smn, M0 4, 45, SO 4l B ol — Alg 2 48 % 1 -
L3-#i R L2 eAel) ). B S, 2016, 32(2): 145-148.



