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Preparation and Properties of Thyme Essential Oil/Porous Starch Microcapsules
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ABSTRACT: The work aims to prepare an environmentally friendly, degradable and slow-release plant essential oil mi-
crosphere. The adsorption rate of plant essential oil was used to evaluate the adsorption performance of porous starch (PS)
prepared under different enzyme hydrolysis conditions. The sustained release effect of CMCS and SA concentration on
the main components of thyme essential oil (TEO) was explored to determine the best preparation conditions. GC-MS was
used to analyze the release rule of main components of microcapsules in a closed system at (30+1)°C and (50+3)% RH.
When the mass fractions of CMCS and SA were 1.2% and 2.4%, respectively, CMCS-SA-PS/TOE microcapsules prepared
had excellent sustained release effect. In the closed system, the cumulative release rate of 14 d thymol was 19.18%. Mi-
crocapsules coated by CMCS and SA have good slow release performance and they can prolong the release time of thymol
(the main component of TEO) at room temperature.
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CMCS-SA-
PS/TEO TEO
1
1.1
(x_
1
1.2
1.2.1
GC-MS
10 uL 1000 1 uL
GC VF-5MS X
30.0 mx0.25 mm 0.25 pm
250 °C 100 kPa
60 °C 4 min 4 °C/min
240 °C 2 min 8 °C/min

1

Tab.1 Experimental instruments

H285-2
VECTOR 22
FEI Apreo
Ultima IV
DZFGCMS-
QP2010Ultra
XMTD-7000
L550
300 °C 5 min
(MS) EI
200 °C 220 °C
1.2.2
0.1
g/L 0.01
0.02 0.04 0.08 g/L 1 ulL
1.2.1 -
1.3
1.3.1
/Na,HPO4 1:8
30 min o-
8h 0.1 mol/L
NaOH 3000 r/min
10 min 3
2

Tab.2 Levels and factors of orthogonal experiment

°C
1 0.015:1 4.5 45
0.020 = 1 5.0 50
3 0.025:1 5.5 55
1.3.2
1 ¢ PS/TEO SA 1h

CMCS
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CaCl, 60 min 4
65.62%
CMCS-SA-PS/TEO 15.62% 12.99%
3 2.84%
Tab.3 Raw material ratio 301.34 mg/g
CMCS 1% SA 1% 7
CK 0 0 )
A 0.9 2.4
B 0.9 3.2 g’
C 1.2 2.4 X 4f
B
D 1.2 3.2 E 3t
&
2L
1.4
1L
1 e I;l. 'y

10 15 20 25 30 35 40

mi
8 Fis} [ /min
1
Fig.1 Total ion current of thyme essential oil
m; g 1
e —m 2.2
=—2 1x100% (D)
m 4 4
2 SEM 2000
3 XRD 5°~60° 0.020 - 1 pH=4.5
5° 50 °C 23.51%
4 FTIR 0.02 g 0.14~0.16 g 70.84 mg/g
KBr
400~4000 cm™! GBT 6040—2002 4
Tab.4 Results of orthogonal experiment
15
/°C /%
GC-MS 14 d
(30£1) °C (50+£3)% 1 0.015 01 4.5 45 8.69
2 0.015:1 5.0 50 17.83
3 0.015:1 5.5 55 11.76
GC RTX-17MS x 4 0.020 : 1 4.5 50 23.51
30.0 mx0.25 mm 0.25 pm 5 0.020 : 1 5.0 55 19.87
10 0 1 1 mL/min 250 °C 6 0.020 - 1 5.5 45 14.43
100 kPa 60 °C 2 min 7 0.025 11 4.5 55 9.68
5 °C/min 200 °C 5 min 8 0.025 . 1 5.0 45 19.14
10 °C/min 300 °C 2 min 9 0.025 1 5.5 50 16.83
MS
2.3 SEM
2
2000 2
2.1
1 2a 2b

20~25 min 9
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Fig.5 Sustained release performance of microcapsule
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