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Abstract: Edible lipid oil structuring is a hot topic in the m
was used as a natural structuring agent to transform ve‘ ble/©

mild.

odern food processing industry. In this study, triterpenoid glycyrrhizic acid (GA)

emulsion gels. The emulsion gels stabilized with GA contained a high
content of oil and the preparation procedure was simple 2 € microscopic structures observed using laser confocal microscopy and
polarized light microscopy showed that-at high GA and oil ncentf'ations, the oil droplets that served as active filler particles were found to be
closely packed in the gel network, thus strengthening the gel structure. The rheological results showed that at the same GA concentration, the gel
strength of the emulsion gel was significantly higher than that of the hydrogel. In addition, the incorporation of f-carotene did not affect the gel

structure significantly, and a stability was maintained in the emulsion gel, indicating that GA-based emulsion gels could be used as a

potential oil-soluble delivery sy: or bioactive ingredients. These findings suggested that emulsion gels prepared from the amphiphilic small

molecule GA cotld have a broad range plications in functional foods, pharmaceuticals, and other fields.
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Fig.1 (a) Photographs (in an inverted position) of GA solutions
(0.25~4 wt%) after overnight storage at room temperature
(25 °C) showing transparent hydrogel formation at the low GA
concentration of 0.5 wt%; (b) Photographs (in an inverted
position) of emulsion gels containing 60 wt% olive oil prepared
at varying GA concentrations (0.5~4 wt%)

JERiE!", GA 7EKh B2 A AT N,
HIE % Rk B A B R GR T dEai b, i
WREERHE— BN, 2P YE @ ARSI E ) (A
BEFB A AR RAE) AT HE— BRIy i
2%, ARG T KB . KL 1a T]AZ
GA WRIEN 0.5%I0f , BEWS T R ZAGHBREIRL - R 1L, 156 1
VESuER/N GA WRPBERA 25 FOBUEE . K 1b B3,
GA WKJZH 0.5%I], IR GA BEWSTRUKELL,
B IR A5 PR IR 2 M ERES ANRE IR AL -
W& GA WM (1

PEFIE £ eI L I T AL IR e Bk
FLIBAR AN 85 GA FEFLIBEE -

P 2aE GA VLS IG5 5 BT i S5 AN Inh 4%
1 AL )/ NRIR S AR A . B AT A,
RIS N5 TR AT 450 5% B8 1 o LV A () Bt
o A GA HEAR BT RO A 1 Uk, e —
MDA R . A R 1 P (et H R
IS, somfEss Bt R o AR R AL RE )T o
2b AN N LI R RN IR TR sh A A%
. HERTUUEH, fEHFUEEEA 11500~20500
r/min YO[B A, LIRS AR B B o 12 D i P
TGN X2 T35 5 2 R e R e A0 VA T IR
Sl 1 o7 = RN g o T S T ety A B g e

102

1l B A X, AR R LV I 5 1)
IS . DR S22 56 RE db X 7E X5 5 B N4 2 min,
5533 % > 20500 r/min.

a 10i¢
£ 1wk a==""" S
;L; .---"‘“'".-. )
H:i.- | hooooooooOoo L"'D.'\U”m
QO 10°F
= cJRE A2 min5 H
= iR B R
10 saaal PRI | i a s naaal PR ......4‘ P
107 100 10! 10¢
® / (rad/s)
a4
b 10 = 511500 t/min e o 14500 r/min
4 220500 r/min + = 30000 r/min
&
£ spessisnsetingt:
= .‘.:.....-.---'--
O 10} *2 ammm==="
3 s
o Aol S o
A A o & 6y o
a5 ‘,_)‘\K\" -, < 3 .
LA - - - -y
!02 | Al PP P | " " ......4‘ P
107 100 10! 10¢
® / (rad/s)

El2 (2)IBRmA ST IR FLIREEL (GAIRER 2wth,
HEEH 60 HRRIIHE; (b) FREAFRRE THIEFR
BT (GASREEA 2wt, THEEH 60%) HISREITHHE
Fig.2 Frequency sweeps for emulsion gels containing 2 wt% GA
and 60 wt% olive oil (a) with and without incubation at 80 °C

and (b) at different homogenizing rates
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Fig.3 Amplitude sweeps for (a) GA hydrogels and (b
gels containing 60 wt% olive oil prepared at different G

concentraﬁon; 1~4 wt%)
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Fig.4 Frequency sweeps for (a) GA hydrogels and (b) emulsion

gels containing 60 wt% olive oil prepared at different GA
concentrations (1~4 wt%)
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Fig.5 (a) Polarized light microscopy, and (b) confocal
microscopy images of emulsion gels containing 60 wt% olive oil

prepared using different GA concentrations (2 and 4 wt%)
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Fig.6 Photographs and frequency sweeps of emulsion gels (60
wt% olive oil) prepared with #-carotene (0.1 wt% of oil) and
different GA concentrations (2 and 4 wt%)
E: G G A A F A E BT AT.
FLIBBEI ) — > B U IR st e
YIRS R, HITORER e, tlhdh. 24
Al DRI, BANIHIE T - N AL

104

Beg. M 6 ATLLER, p-IHE N MIAs I 2Lt
IR B S S A UM AN S s T HLARTAR -T2 DRI
FLIBRE R it RS € PEARILT, FEAETE 30 d R RERZIIAL
AR VE A K A B R, X GA S
FLBRE R A B A, Bt im i s ik
IR IIRES T o

3 g

AT RIS, IR RN H R AT AR
N AR R TR R a5 A . il 2 R FLI
BRSO SR, B 2 A s R85, TR

VU DA PSS AL % 2 HEAPHE B LAt
‘ i JF s

B

xR

AR IR Wty 70 7 HRE R il gt (X LB FE D eIk
AN Z it S A AT ) R L P

B LK

[1] Vintileiu \mLeroux J C. Organogels and their use in drug
< delivery-A [J]. Journal of Controlled Release Official

Journal of the Controlled Release Society, 2008, 125(3):
179-192

[2] Hughes N E, Marangoni A G, Wright A J, et al. Potential food
applications of edible oil organogels [J]. Trends in Food
Science & Technology, 2009, 20(10): 470-480

[3] Simovic S, Milic-Askrabic J, Vuleta G, et al. The influence of
processing variables on performance of o/w emulsion gels
based on polymeric emulsifier (pemulen RTR-2NF) [J].
International Journal of Cosmetic Science, 1999, 21(2): 119-
125

[4] Sanchez R, Franco J M, Delgado M A, et al. Development of
new green lubricating grease formulations based on cellulosic
derivatives and castor oil [J]. Green Chemistry, 2009, 11(5):
686-693

[5] Wang F C, Gravelle A J, Blake A I, et al. Novel trans fat
replacement ~strategies [J]. Administration & Public
Management Review, 2015, 7(11): 17

[6] Patel A R, Babaahmadi M, Lesaffer A, et al. Rheological
profiling of organogels prepared at critical gelling
concentrations of natural waxes in a triacylglycerol solvent
[J]. Journal of Agricultural & Food Chemistry, 2015, 63(19):
4862

[7] Schaink H M, Malssen K F V, Morgado-Alves S, et al.
Crystal network for edible oil organogels: Possibilities and



MK EmBHL

Modern Food Science and Technology

2017, Vol.33, No.6

limitations of the fatty acid and fatty alcohol systems [J].
Food Research International, 2007, 40(9): 1185-1193
Constantinos V, Nikiforidis, Elke Scholten. Self-assemblies
of lecithin and a-tocopherol as gelators of lipid material [J].
Rsc Advances, 2013, 4: 2466-2473

Dickinson E. Emulsion gels: The structuring of soft solids
with protein-stabilized oil droplets [J]. Food Hydrocolloids,
2012, 28(1): 224-241

[10] Wang F C, Gravelle A J, Blake A I, et al. Novel trans fat

replacement Administration & Public
Management Review, 2015, 7(11): 17

strategies  [J].

[11]

[12]

[13]

Saha A, Adamcik J, Bolisetty S, et al. Fibrillar networks of
glycyrrhizic acid for hybrid nanomaterials with catalytic
features [J]. Angewandte Chemie International Edition, 2015,
54(18): 5408-5412

Gao Y, Li Y, Zhao X, et al. First preparation of a
triterpenoid-based supramolecular hydrogel in physiological
phosphate buffered saline [J]. Rsc Advances, 2015, 5(123):
102097-102100

Goodwin J W, Hughes R W. Rheology’i‘ chemists: an
introduction [J]. Royal Society of Chemistry, 2008

SN N/

A
A

105



	1  材料与方法
	2  结果与讨论
	3  结论

