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Abstract: To investigate the application of lemongrass essential oil in extending the shelf life of pickle. This study used
lemongrass essential oil as the core material, sodium carboxymethyl starch and sodium caseinate as wall materials
to prepare lemongrass essential oil microcapsules, and examined the effects of the mass ratio of sodium carboxymethyl
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starch to sodium caseinate on physicochemical properties, microscopic morphology, thermal stability, and others of
lemongrass essential oil microcapsules. Furthermore, the effects of microencapsulation on the chemical composition
of the essential oil and the antibacterial activity against major pathogenic bacteria in pickle was evaluated. Results showed
that when the mass ratio of sodium carboxymethyl starch to sodium caseinate was 1:5 and 1:9, there was no significant
difference in the essential oil encapsulation rate (P>0.05), which was 98.29% and 96.90%, respectively. The appearance
was spherical and blocky. With the increasing sodium caseinate content, the micropores on the surface of the microcapsules
gradually decreased, and the cavities became smaller. The thermogravimetric curves showed that the temperature
corresponding to the maximum weight loss rate of microcapsules was increased with the increasing casein content, reaching
a maximum of 314.27 °C, while that of pure essential oil was only 106.27 “C. Gas chromatgraphy-mass spectrometry (GC-
MS) results showed that essential oil microcapsulation treatment retained multiple antibacterial ingredients of essential oils
such as nerol (34.69%), geranyl acetate (27.41%), linalool (5.65%) and caryophyllene (6.50%). This conferred lemongrass
essential oil microcapsules strong antibacterial properties against the main spoilage bacteria Bacillus subtilis in pickle
and Staphylococcus epidermidis, the bacteria that cause packaging bags to bulge, with the minimum inhibitory
concentration of 97.66 pug/mL for Bacillus subtilis and 195.31 pg/mL for Staphylococcus epidermidis, and the maximum
bactericidal concentration of 1562.5 pg/mL for both bacteria. In summary, it is feasible to use sodium carboxymethyl starch
and sodium caseinate as encapsulating agents to prepare lemongrass essential oil microcapsules, with a desirable inhibitory
effect on the main spoilage bacteria in pickle. This research would provide a new perspective for further exploring the
application of lemongrass essential oil in extending the shelf life of pickle.

Key words: lemongrass essential oil; microcapsules; sodium carboxymethyl starch; sodium caseinate; antibacterial

properties; pickle
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Fig.5 TG and DTG curves of lemongrass essential oil microcapsules with different wall material mass ratio
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Table 1 Chemical composition of lemongrass essential oil and essential oil microcapsules

AHXT (%)

e SR
B3| AR CAS AR O B A ] prem o
[l B 79-92-5 8.475 491 4.69
il RE1,2-T(1-F L3 38 T b 19465-02-2 10.935 131 1.42
[l il 13877-91-3 11.657 0.61 0.15
[iEER 4-T-fd 4485-09-0 12.399 2.95 221
URUES 3-FBE-2-(3-F -2- T4 ) ki 15186-51-3 13.145 0.16 2.58
[i52S TR 78-70-6 13.226 4.50 5.65
URUES 2-3,3- I 4 -2- FF T e -3- Y Bk 92356-06-4 15.378 1.06 0.63
[i52S R AR 106-25-2 17.109 0.86 34.69
[ REAERE 141-27-5 17.519 4.05 3.58
HAREEEE i 106-24-1 17.88 29.75 0.08
RS PP 5392-40-5 18.46 4.66 -
[l oA 2 14912-44-8 20.683 0.53 0.31
fifzk LIRA R 105-87-3 21.074 27.66 27.41
(IS AT H 87-44-5 21.946 8.39 6.50
[l o-ATTH 6753-98-6 22.801 0.86 0.70
i D i 30021-74-0 24298 5.73 6.12
[lRneS ()-SR 1139-30-6 25.963 2.00 3.28

2 AP IR BRI R S X 16 3 v 32 P ) 5 N B
Table 2 Minimum inhibitory concentration (MIC) of lemongrass essential oil and essential oil microcapsules against the main
spoilage bacteria in pickles

o e/ MR (MIC)

P G EE AR MR 2 A I PR BB FRHEERT

il 15 mg/mL 3.75 mg/mL 15 mg/mL 15 mg/mL 1.875 mg/mL
i 97.66 pg/mL 97.66 pg/mL - - 195.31 pg/mL

3 FPEE IR I SORT I RURERE X I 3 v 3 W 1) B R TR R B
Table 3 Maximum bactericidal concentration (MBC) of lemongrass essential oil and essential oil microcapsules against the main
spoilage bacteria in pickles

o TR AR EE (MBC)
P Sl AR P e Sl R AR
LRl 15 mg/mL 7.5 mg/mL 15 mg/mL 15 mg/mL 7.5 mg/mL
TR RE - 1562.5 ug/mL - - 1562.5 ug/mL
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