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Study on Preparation and Stability of Ginger Oil Nano-emulsions

Chen Dong'  Zhang Xiaoyang' Liu Yaozheng® Liang Li' Yu Guoyong' Li Quanhong'
(1. College of Food Science and Nutritional Engineering, China Agricultural University, Beijing 100083, China
2. Department of Food Science and Human Nuirition, University of Illinois at Urbana-Champaign, Urbana 61801, USA)

Abstract; The method for the preparation of ginger oil nano-emulsions using ultrasonic emulsification
with OSA starch Purity Gum 2000 (PG), Hi Cap 100 (HC) and CO01 ( F) as emulsifier was studied.
Then the stability of ginger oil nano-emulsions was also studied. Through single factor and response
surface optimization experiment, OSA starch PG and HC were chosen as emulsifiers. The optimum
parameters to prepare ginger oil nano-emulsion with PG as emulsifier were ultrasonic power 430 W, ginger
oil concentration 9% and PG concentration 0. 1 g/mL. The average particle size of PG ginger oil nano-
emulsion was (148 +4.23) nm. The optimum parameters to prepare ginger oil nano-emulsion with HC as
emulsifier were ultrasonic power 410 W, ginger oil concentration 9.2% and HC concentration
0. 125 ¢/mL. The average particle size of HC ginger oil nano-emulsion was (162 £3.25) nm. The PG
and HC ginger oil nano-emulsions both have good pH resistance ability. Acidic solution are better for
ginger oil nano-emulsions to keep stable. Both of PG and HC ginger oil nano-emulsions also have good
ionic resistance ability and the ability of PG ginger oil nano-emulsion is stronger than HC. The influence
of Ca ion on stability of ginger oil nano-emulsions is greater than Na ion. The addition of malt dextrin can
improve the freeze-thaw stability of PG and HC ginger oil nano-emulsions. PG ginger oil nano-emulsion
shows better freeze-thaw stability than HC ginger oil nano-emulsion. This study contributes to the further
application of ginger oil nano-emulsions in food industry.
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Fig. 1 Effects of ultrasound powers, ultrasound process time, emulsifier content and ginger oil content on
the average size of ginger oil nano-emulsions
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Tab.1 Effects of ultrasound power, ultrasound time, emulsifier content and ginger oil content on the Span of emulsion
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Tab.2 Factors and levels in the response surface

methodology
AR med EAEDIR/ FmmE PRI BEERE
W IIH % (g-mL™")
-1 300 5.0 0. 100
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1 500 12.5 0. 150
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Tab.3 Response surface design and results

- PG HC
T\
e X X, X B X, X, X, Hide
% /nm #/nm
1 0 0 0 172 0 0 0 160
2 1 -1 0 299 0 0 0 153
3 0 -1 -1 231 1 1 0 185
4 0 0 0 167 0 1 1 185
5 -1 1 0 215 0 0 0 159
6 0 0 0 160 -1 1 0 192
7 -1 -1 0 259 1 0 1 182
8 1 0 1 212 -1 -1 0 161
9 -1 0 -1 195 0 0 0 157
10 -1 0 1 233 0 -1 -1 184
11 0 0 0 180 0 0 0 161
12 0 1 1 193 1 0 -1 167
13 1 0 -1 175 0 -1 1 178
14 0 -1 1 280 1 -1 0 167
15 0 1 -1 153 -1 0 1 178
16 1 1 0 173 0 1 -1 178
17 0 0 0 163 -1 0 -1 194
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Tab.4 Results of ANOVA of regression model coefficient
280 PG HC
) REAIT F P FAA T F P

HBOm 168. 40 158. 00
X, -5.37 3.46 0.1050 -2.99 1.26 0.2989
X, -41. 88 210. 29 <0.0001"" 6.30 5. 60 0.0499 "
X 20. 50 50. 4 0.0002" " -0.031 1.33x10°* 0.9911
X, X, -20.50 25.2 0.0015"" -3.35 0.79 0.403 6
X, X, -0.25 3.75 x10 7} 0.9529 7.83 4.32 x10° 0.076 4
X, X5 -2.25 0.3 0.598 8 3.28 0.76 0.4128
Xf 28. 80 52.35 0.0002" " 8.79 5.73 0.0478"
X§ 39.30 97.49 <0.0001 "~ 9.36 6.49 0.0382"
X3 6.55 2.71 0.143 8 13.53 13.58 0.0078" "

W« ROREFEMBE(p<0.05), * +» F/REF PR EE(p<0.01),

0
—05 %A
-1.0

(b) HC

0
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Fig.2  Effects of ultrasonic power and ginger oil content, ultrasonic power and emulsifier content, ginger oil content and

emulsifier content on the average size in PG and HC ginger oil nano-emulsions
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Fig.3 Effect of pH value on the size, the Zeta potential and the turbidity of PG and HC ginger oil nano-emulsions
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