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Table 1. Viscosity, surface tension and mean fiber diameter of electrospun zein polymer at different concentrations, the operating voltage was 20
kV, flow rate 0.5 ml/hr and tip-to-collector distance 150 mm.

s GiiS W 4 jeSms g

SLII s

Surface Tension Apparent Viscosity Fiber Diameter Polymer Concentration Polymer
(mN/m) (mPa.s) (nm) (Yow/v) Y

27.236+0.0072 38.530+14.73 S Jo5as e 15 o)
No Fiber Formation Zein

27.447+0.0095 88.746+13.87 249487 20 o)
Zein

27.802+0.0108 185.072+15.43 395494 25 o)
Zein

28.153+0.0098 347.733+17.33 673+133 30 O
Zein

28.314+0.0045 705.280+18.53 12314287 35 o)

Zein




VWAA Ll F o lad F 0,90 « i (g slags yslis aslilad

1241

\Z

—

odiiS roz axao B (yjew Soi alold g + /0 ml/hr 4,355 # 5 V- KV 5Ly Loyl 5 oy 55 BLIN I VO -+ SlaiS )5 0 SEM by (V) S
JXOWIV (e X -wiv (d LYOWV (¢ S WiV (b TNOWIV (a :calise slacdale o VO -mm

Fig. 2. Selected SEM images (Mag.2500X) of Zein fibres produced at different concentrations of a)l5%w/v , b) 20%w/v, ¢) 25%w/v, d) 30%w/v,
e) 35%w/v ,the operating voltage was 20 kV, flow rate 0.5 ml/hr and tip-to-collector distance 150 mm
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Abstract

Lycopene is a carotenoid pigment with some special health attributes, which have attracted many
researchers’ attention as a valuable ingredient. The stability of many bioactive compounds is limited due to
various physicochemical and physiological processes. For this purpose, the application of different
encapsulation methods for controlled release and improved stability of bioactive compounds is of great
importance. In this study, the effect of various solution concentrations (15, 20, 25, 30 and 35 %w/v) on the
production of zein fibers was studied. The optimized concentration was then, applied for the encapsulation
process of lycopene at two levels (0.05, 0.075 %w/w). The physical and chemical properties of lycopene-
containing zein fibers and the profile of lycopene release in three phases of gastrointestinal (GI) tract (mouth,
stomach and small intestine) were investigated. The results of scanning electron microscopy (SEM) showed
that uniform, homogeneous and bead-free fibers were obtained at the optimum conditions. The lycopene
loading efficiency was measured between 85.68-88.07%. The results of FTIR test indicate that the physical
entrapment of lycopene in zein microfibers was successfully occurred. In addition, controlled and stable
release of lycopene in the GI simulated system which shows its appropriate bioaccessibility was observed.
Encapsulation using zein electrospun microfiber has the potential to serve as a targeted delivery system for
lycopene. The use of this method is therefore, recommended for the encapsulation of lycopene in the food
industry.
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