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Property and Storage Stability of Ginger Oil Nano-emulsions
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Abstract; Ginger oil nano-emulsions was prepared by using the method of ultrasonic emulsification with
OSA starch PG Purity Gum 2000 (PG) and Hi — Cap 100 ( HC) as emulsifier. The microstructure,
rheological characteristic, antimicrobial ability and storage stability of the ginger oil nano-emulsions were
studied. The TEM micrographs of emulsions showed that the microstructure was improved by preparing
nanoemulsions with ultrasonic emulsification and PG or HC. Steady-shear scanning results showed that
ginger oil nanoemulsions were a kind of typical shear thinned rheological fluid and had Newtonian fluid
characteristics. Frequency scanning results showed that ginger oil nanoemulsion had viscoelasticity.
Nanoembedding systems had no significant influence on the antibacterial ability. PG ginger oil
nanoemulsion and HC ginger oil nanoemulsion both had good antimicrobial ability, but the antimicrobial
ability of PG ginger oil nanoemulsion was better than that of HC ginger oil nanoemulsion. During the
storage of 28 d at 4°C, 25°C, 55°C, PG and HC ginger oil nanoemulsions both showed good physical
stability on average particle size and Zeta potential. Both the PG and HC ginger oil nano-emulsions had
over 80% retention of the gingerol, which was the main pungent compound of ginger oil. Among the five
main volatile compounds, a-curcumene and a-zingiberene had no significant change (p >0.05) during
the storage. B-bisabolene and B-sesquiphellandrene had no significant change during storage at 4°C (p >
0.05). PG ginger oil nano-emulsion had better storage stability than HC ginger oil nano-emulsion.
Storage at 4°C was more suitable for PG and HC ginger oil nano-emulsions than storage at 25°C and
55%C. This study would provide technical support for the application of ginger oil nano-emulsions in food
industry.
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PELFRE 12 h {50 50V R TR OK AR . K 2R
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K I ARS50 7 30 A8 AW %, Je H vk B H AR
40 mm FHEIE AR, AR A1 BE A 150 pm, BRZY 1 mL %,
WP b I BT R AR A BY D)L X (steady
state flow step ) , 2l 3 Wl 72 2 $ i o« 57 V) 3
0.01 ~100 s ™" 3 B 25°C , F1 i B =Xk XF 5 (log) #i
Ko

i I U DR I B o T vt = 5 O VAP K = B
208 S RS X, [ IR B VIR 1N
1 Pa, EPEA BRI, MABIH 0.1 ~ 10 rad/s,
TRLEE 25°C , R0 X 8 (log) 2
13,4 JRR FE e

(1) PR I 4

P WCPRAT 7 [ 14 K 7% 3 1 9 56 FH B ) MHB
Wz SR 3T CHR G K 9% 24 h G k. Kid b
RIS WA K B R 5 0.5 ZZ [C L4



5 8 1)

Wrae A% 2l oKk SLIAS 1 5 RS M WE e 235
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Fig. 1

TEM micrographs of ginger oil emulsions before

and after ultrasound treatment
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Fig.2 Rheological property of different ginger oil

nano-emulsions
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Tab.1 Rheological parameters of ginger oil emulsions

i o,/ Pa K/ (Pa-s) n
PG 1.73 x10 73 3.25x10 73 1. 056
HC -5.10x107° 2.87x107° 1.018
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Fig.3 Changes of delta degree § with frequency for

ginger oil emulsions
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Tab.2 Antimicrobial properties of pure ginger oil

and ginger oil nano-emulsions
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Fig.4 Changes of average size and Zeta potential of ginger oil nano-emulsions during storage



238 Kok HLOB ¥ R 20164
100 100 100
95 95 95
s S s
ﬁg 90 ﬁ& 90 gjﬁ 0
® ® ®
85 85 85
80 80 b 80 b
0 7 14 21 28 0 7 14 21 28 0 7 14 21 28
Ve e e 18 /d Ve e e 18 /d Ve 5e e [80/d
(@ 4°C (b) 25°C (©)55°C

& 5

F AR FL AR I TR AR R R A

Fig.5 Changes of gingerol in ginger oil nano-emulsions during storage

PRV 90% 7 B Ak A AT LS 2 b i R
BERME A2 A B2 3 Fros. Zil 4 PG Al
HC FUA G, o2 B0 o2 M AL B~ 21 K O I
R RN 57 SR WS AT T o A 2R 5 A 38 0 AT RE 2 A
Oy ) e R R = W T A R SR Y a2
1 AR R ) 26 ) Joi I 7 T A 21 ), A =2 5 ) T
AT AR I K SR TR = AR
X5 e W AT SN L B O A B -2 2 s B AR
A TR HIX S R ALY KUK 4 B R AL
x3 MRIANKBENGERITERELMYREANEE
Tab.3 Changes of main volatile component in ginger

oil before and after nano-emulsions embedding %

ARV PG ORI HC 2 3h 40K LR REKE 2 1l b i
T K P KUK W R LM, X — 45 5 LIANG
a U B R ST 45 AR — B

X5 Ffr 32 B A KR ) I B 43 AE 4,25 .55°C
I IE 96 28 d B R i T HEAT A BT L R T L —
O G 14 ey XU 49 % e T AP 5 3 6 L 98 R 4
JR U T B HC B S (0) /S (0) ke m ™ 45 R 6
FiR o BKIFMTE Bk 3 M &M T &4 T B
AEAL (p <0.05) o B-7K T M & — Fh B B S5 AL 4
Wy, A ) A U i LA B Sk Al S
Tk GRS R R R e 2 R, 4ok PR
X HARIRE WAL o o-F MR - IHTE BR 3
MREAE TS AR E (p>0.05), 32 E

T [N PR G P B 20 1 T 2 i
w2 B 803 Lo 1s Lo 13 R, S R AR P T R R
wE A 31. 51 38. 25 36. 58 TR I 2 R U W) 22 0 N K FL VRO B T2 A
B-LL W2 9.92 5. 81 5.57 B-LLI 250 1 B 2 K ARG 7E 4°C 2544 R gk 28 d
B4 K T M 10. 05 12.75 11.87 AN EFE (p >0.05) , W 7E 25.55°C 7 5K 2% 1
ait 72.39 7143 7018 TR E (p<0.05), Ky T PG HC 2 Ff

6 FZIMGUKRFLIE P B-/KIT M o-L B oM B-LL B MR A B 2 K T IR TR I A i R AR X 5 i Y A2 Al

Fig. 6 Changes of B-phellandrene, a-zingiberene, a-curcumene, B-bisabolene and B-sesquiphellandrene in ginger oil

nano-emulsions during storage
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