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1. Clean label
2. Generally Recognized as Safe
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5. Microencapsulation
6. Core

7. Wall

8. Spray-drying

9. Maltodextrin
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1. Pomegranate seed oil
2. punicic acid

3. linolenic acid

4. linoleic acid
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4. Pulp

5. muslin

6. Total solids content
7. Arka Chem
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1. Cordia myxa
2. Clean label
3. Cordia myxa fruit gum
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1 0 20 5
2 3 17 5
3 6 14 5
4 9 11 5
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4. Viscometer

5. Spindle

6. Moisture content

7. Particle size

8. Dynamic light scattering
9. Malvern
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1. Emulsion characterization
2. Creaming index
3. Viscosity
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5. Peroxide index
6. Statistical analysis
7. Duncan’s Multiple Range Test

' SLogr 3950 003L duoys Y0¥
Olewly (addlgunS loyog pie sl elil 5l (S
ke iell ol el anls b o (EE) (g5ludgucS
olas 1y yoe @l 2l o gaddenS dis ol
ylie S a5 Jge b 5l g am0 s
EE (%) = (TO - SO) / TO x 100% )

Ofsy Slsme SO 5 IS s slyime 'TO (T s oS
[yl el (xlaw
Iy eadools medg by, 4 (EE) (gjlualsunS 2115
Al ObMol (S L (Y1) LK g 5 )92
VO ml Hex o JoueS's Ko jogs 5l )5 ) 4 lal oS
(Y+°0) &b sloo ;o aido ¥ Soe 4 balswe g ol aslal
3 bglore (w005 o2 loje glasis B S e
P59 b odls jee Vo Bled ally Bl S
gl 5l ekl jsliiea (Blo (55, eaisslasx
o3 Ve ml Hex L )b 50 o | oxhw 89, JolS
3 505 0 onile 8L P> Ol 5l e a oold gl
e sy Sl 039 4 o b b s £0°C gleo
90 5% 0 0y DS Gk 5l eadgl sl BT gy,
Gl ysbay IS ds, leme [YF] 0 ailxe Sl
[Y0] s aculxe

Toogi JK .F.0.Y

Wyl Sy o4 yoe Vg ey JBr e sl
005 S dolee ulul s Jie 00 ml 00
13 docwlwo
Bulk Density (g/ml) =M /V )

by sas Jlil v V 5 () jo5 o2 M Jge b cnl o
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2. Total il

3. Surface oil

4. Bulk density
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1. Morphology
2. Scanning electron microscope images
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Introduction: Pomegranate (Punica granatum L.) is the oldest sacred fruit, known as the "jewel of winter,” and
originated in India and Iran. It belongs to the Punicaceae family and is known locally as Anar. Pomegranate
seeds are discarded in vast quantities by the fruit processing industry, polluting the environment. Given the
valuable characteristics of pomegranate seed oil (PSO) and the enormous number of seeds produced as
byproducts during juice and concentrate preparation, identifying more beneficial uses for these seeds is
preferable to their disposal. Such application involves extracting oil from these seeds for use in the food
industry. However, PSQO's limited oxidative stability restricts its direct application in food products; therefore,
encapsulation can be considered an effective strategy to overcome this limitation. Spray drying is a cheap,
adaptable, flexible, reproducible, rapid encapsulation method that utilizes readily available equipment.
Additionally, its short contact time (5-30 seconds) at high temperatures makes it helpful in encapsulating heat-
sensitive materials like oils. There is a significant research gap in the use of natural and clean-label materials for
the microencapsulation of PSO in food applications. This subject is of great importance to the food industries, as
they face increasing consumer pressure to produce products with natural and clean labels. In this study, PSO
was encapsulated using cordia fruit gum (CFG), a natural and indigenous material, and maltodextrin via spray
drying, and its physicochemical and oxidative stability properties were investigated.

Materials and methods: After extracting CFG from fresh fruits, emulsions with a total solids content (TSC) of
20% (w/v) were prepared. The ratio of PSO to wall materials was considered 1:4. Maltodextrin (MD) solutions
containing different amounts of CFG were prepared at concentrations of 0, 3, 6, and 9% by weight. The
creaming index of the emulsions was measured. Then, microcapsules were produced by spray drying. To
achieve the best formulation, various properties of the microcapsules, including moisture content, particle size,
encapsulation efficiency, bulk density, peroxide value, and surface morphology, were evaluated using scanning
electron microscopy (SEM). The mean differences among treatments were analyzed using one-way ANOVA,
and significant differences were further evaluated by Duncan’s multiple range test. Statistical analyses were
performed using SPSS software (version 27.0; IBM Corp., Armonk, NY, USA), with a significance level set at
p <0.05

Results and discussion: With the highest encapsulation efficiency (88.11%), smallest particle size (124.1 um),
highest bulk density (0.38 g/cm?), greatest sphericity, and highest oxidative stability, the microcapsules made
with 6% CFG were found to be the best in terms of quality. All of the microcapsules’ moisture contents fell
below the 4% threshold that is considered acceptable for dry powders in the food sector.

Conclusions: In this study, spray drying was used to microencapsulate PSO using native CFG and MD. The
formulation containing 6% CFG demonstrated the highest microencapsulation efficiency, the lowest surface oil
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content, and the greatest improvement in oxidative stability. This approach represents a clean-label technology
based on native materials for enhancing the stability of PSO in food applications.
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