Preparation and characterization of emulgel structured with citrus fiber as
potential carrier of curcumin (Curcuma longa): rheology, physical stability
encapsulation efficiency and loading capacity
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INTRODUCTION & AIM RESULTS & DISCUSSION

Emulgels are recognized to be very effective for several food E3_HSH at E3_UAE E3_HSH
applications as carrier of bioactive components [1]. Nowadays, 2 h ; "
the research on food emulgels is focused on both the utilization of -~ P
new gelling agent and new bioactive substances. Citrus fiber is
very effective structuring agent of water phase suitable for e ,
emulgel formulation [2]. Curcumin is polyphenolic compound with E3 HSH at 1 S S — e R T T
notable antioxidant properties, responsible of different health "month
benefits [3]. Aiming at carrying out the fundamental development
of a novel formulation of food supplement, emulgels containing
citrus fiber, potentially able to carrier curcumin, were produced
using two different methods: high shear homogenization (HSH)
and ultrasound assisted emulsification (UAE). The
characterization of samples was carried out by evaluating linear
viscoelasticity and physical stability. Furthermore, aiming at
assessing their ability to carrier curcumin, loading capacity and
encapsulation efficiency were determined.
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» (-Potential remains close to -30 mV for 1
month, higher values were found for
temperature higher than 37°C.

» Droplets size does not change, in a relevant
way, over 1 month (10-100 pm).
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Components: Vitacel 312 ® (Citrus fiber), water, Miglyol® 812N, ok ; J,  [eemue , J, o e
curcumin. | (o 2 5ELUAE. | ri ey
Process 1: High Shear Homogenization (Ultraturrax T25, IKA- 1000 10
Warke, Germany), 1 min at 3000 rpm, for oil phase addition, 3 :
min at 15000 rpm for emulsification/structuring. ]
Process 2: Ultrasound Assisted Emulsification (Ultrasonic f |
UP400S, Hielscher, Germany), 400 W and 24Hz. s §
Ultrasound _
- High Shear Assisted oL | 0
Homogenization ; Emulsification EJ_L.-JLE ES_UAEJC. E3_HSH E3_HSH/C | E3_UAE Ej_'_-IAEJ'(' -Eﬂ_HSH E;;_HS-H;.;
é (HSH) > (UAE) » Consistency increases more than linearly with fiber fraction;
- » Samples produced by HSH resulted more consistent than
Rotational rheology - Haake Mars Il (Thermo Scientific, USA): sample produced with UAE;
> Frequency sweep test (0.1-10 Hz, LVR) at 25°C » Curcumin addition decreases structuring but not consistency.
Physical stability: _Emulgel ID_| _Encapsulation Efficiency (1) ;
» Optical microscopy at 10X at 24 h and 4 weeks after g3 yag/c 06.21 1.23
preparation - BA300POL, Motic (China). E3_HSH/C 91.90 1.29

» (-Potential at 25°C, 37 °C and 50 °C, at 24 h, 1, 2, and 4
weeks after preparation - Zetasizer ZS (Malvern, USA).

Emulgel ID | xf (w/w) Process Type
mg/ml

CONCLUSION

» Samples are physically stable over 1 month of storage (5°C);
» Samples with 3% w/w of fiber resulted notably more

E2_UAE 0.02 Ultrasound Assisted Emulsification consistent and suitable for food applications:
E2 HSH 0.02 High Shear Homogenization - o
: P » The rheology of all samples follows weak gel behavior;
E2.5 UAE 0.025 Ultrasound Assisted Emulsification - . i i
: o » HSH resulted the most effective production techniques (also
E2.5 HSH 0.025 High Shear Homogenization - t | _
E3_UAE 0.03 Ultrasound Assisted Emulsification - easy 10 :Sca e-up); . . , .
E3_HSH 0.03 el Slieer Rernamaiaie ) > Curcumin do not affect G, only & is slight increased,
E3_UAE/C 0.03 Ultrasound Assisted Emulsification 3.34 suggesting some sort of microstructural change.
E3_HSH/C 0.03 High Shear Homogenization 3.34 » According to EE and LC samples are good curcumin carriers.
Loading capacity Encapsulation efficiency REFERENCES
me 0 Ctot o Cext
LC - EE /0 — 100 [1] Milutinov, J.; Krstonosi¢, V.; Cirin, D.; Pavlovié, N. Emulgels: Promising Carrier Systems for Food Ingredients
me tot and Drugs. Polym_ers (Basel). 2023, :_L5, doi:_10._3390/po|y_m15102302._ _ _ _
> UV/VlS SpeCtrOphOtometry at 424 nm - EVOlUtionTM 201 %2 Egi)r:jobli.e,sl_:ug|I,?I;.eF€O.I,(.)I\éIiir;1Irr'\1ﬂo;3rel'ﬂ,E().(,)(I;/gkzatcl).,zg.,1Ii<lelld|.no, N.; Gabriele, D. Emuquels Structured with I.:)letary Fiber
(Thermo FiSher SCientiﬁC, USA) [o:))azjlobgi;;e?r(l)(f g/ll.j;rgjhrg:;m.:%oznéissﬂﬁ(tell;(;azcétll?l?rgﬂ%gj;e-Based Emulgel Particles for Small Intestine-Targeted

https://sciforum.net/event/Foods2025



