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1. Biopolymer
2. Hydrocolloid
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2. Wilhemy plate
3. Tensiometer
4. Laser particle Analyzer
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Fig 1 Surface tension of quince seed mucilage and
[-carotene loaded nanoemulsions.
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2. Completely randomized design (CRD)
3. Spheres
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AREY

S a5 (el IS Al e S
A g Ol Plvge  SASO st el ool
Yo e s b SOlSU s 5l 5 5B Slad s sl
S aT s sy e sl a5 ghilen s S aalizal
o ge Jgloes (mlaw 228 LS SalS s O g ol
s SYE/YY E /ey mN/m o EA/AS £ Y
S (§ 5705 s RIS 51 W g gl ol 453 b
5 (P=0.05) as s slay 5 2 PDlosn Sl slome o
O AR TS R R g P e O
53 LS g 5 ek g JlaSl e Yoy 5 COLS 5
Slac S 81 0, S el wigle e Lol
5 Sy S VLl S e S o o
LSl s SSLSU 5 5y 5 Ole S5
Gl 3 s 3sh o Jskmn 05 @ mha Sl ek s slad S5
odoe s 53 e b COlSU ) 5 slad 58050 oI~
[Ye] d0s 8 o Jsoes baw 2iS JLESL ialS o
Ll e RS cpl b RIS Y g Sl ede
b i S Sl sl o S Sf seas s
o5 p R Plese 4 Cond S50k

S cble alisl w5100V mN/m) el
38 b S 5l Rl e e (lopa T B Y)
5L clle il e Olys e | O cde o5 (p>0.05)
S s 53 SIS L) g ol mhas ) gl 55 2855
J=S o idsy s LSl s GUlS s L as sl
[Yo-YaJuil s ol o 25, ol o

G Jemils o oly3 o3l S i

ades ledsl, 5Ls ol )3 =8 sl el
5 ol Gb b oS dnen O ol e sla S5
S0 st ol e rag ils Sl 30 a5 S
ey 4l Pl (3L Ly el 4y 55 LS-f

Sl w58 s Lo i (sl ity biabads



3l S0 s pol 51U S s ot

[)UKAAJ L;JL:T V.I.w) CAiJ@

Table 1 Emulsion size distribution and zeta potential of of B-carotene loaded nanoemulsions.

Mean diameter (nm)

BC content First peak Second peak span Zeta potential (mV)
1% 105.10+7.24° - 1.01£0.09° 755+2.1°
2.5% 134.16 £5.19° - 1.21+0.13° -69.5+1.6°
5% 193.48 +£11.73 ¢ - 1.25+0.07° -68.4+3.7°
7.5 % 218.60 +15.94 ¢ - 1.58+0.11°¢ 67.0£1.5°¢
10 % 134.16 +4.82° 356.20+17.45% 2.16+0.24¢ -63.5+1.1¢
15 % 118.74 £6.35® 402.44 £24.49 ° 2.47+0.19°¢ 62.442.1%
20 % 151.57+9.16 454,69 £22.17°¢ 2.93+031F 61.1+0.8°¢

Different letters within the same column indicate significant differences (p < 0.05).
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Electrical conductivity (uS/cm)
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Sample
Fig 2 Electrical conductivity of quince seed
mucilage and S-carotene loaded nanoemulsions.
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Table 2 Flow properties of B-carotene-enriched emulsions.

Sample K (Pa.s") n R’
COM Solution 0.45+0.03° 0.41+0.01°

1% BC 0.53+0.03° 0.4140.01° 0.99
2.5% BC 0.57+0.01° 0.40+0.00° 0.99
5% BC 0.59+0.02° 0.40+0.02° 0.99
7.5 % BC 0.61+0.01° 0.40+0.02° 0.99
10 % BC 0.75+0.03¢ 0.39+0.00° 0.99
15 % BC 0.75+0.01° 0.39+0.01° 0.99
20 % BC 0.77+0.02° 0.40+0.02° 0.99

k: consistency index; n: flow .Different letters within the same column indicate significant differences (p < 0.05)
behavior index; R2: coefficient of determination.
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Table 3 DPPH radical scavenging activity of f-carotene loaded nanoemulsions.

20% BC 15% BC 10% BC 7.5% BC 5% BC 2.5 % BC 1% BC

67.25+0.45"  65.47£0.58"  52.19+0.61°  30.13+0.36° 29.76428° 18.53£0.44"  15.99+0.84°

Different letters within the same column indicate significant differences (p < 0.05).
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ABSTRACT

ARTICIE INFO

f-carotene, the most popular member of carotenoids with pro-vitamin A
function, plays an important role in prevention of different disorders
such as cancer, type 2 diabetes, and cardio-vascular diseases.
Nanoencapsulation is one of the most effectual techniques for
incorporation of f-carotene into the food formulations in order to improve
its antioxidant activity and physicochemical stability. In this study, quince
seed mucilage was used as the aqueous phase of carotenoid emulsions. In
order to attain a deep understanding of f-carotene loaded nanoemulsions,
the impact of different [B-carotene concentrations on physicochemical
characteristics of produced emulsions (i. e. zeta potential, particle size,
electrical conductivity, dynamic rheological properties, surface tension,
and antioxidant activity) were investigated. The results revealed that
increasing the f-carotene concentration would result in an increase in
viscosity, droplet size, antioxidant activity, and zeta potential of produced
nanoemulsions. While a reverse trend was observed in the case of
electrical conductivity. Generally, the results indicated that the anionic
quince seed mucilage effectively improved the f-carotene
physicochemical stability.
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