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Recently, consumers have shown greater concern in their diet and regard to consume fatty acids 

such as omega 3 and omega 6 that are not produced naturally in the human body.  Chia seed oil has 

a high presence of polyunsaturated fatty acids (PUFA), representing 89% of total oil content, of 

which around 69% corresponds to Omega 3 and the remaining 20% consists of Omega 6 [1]. For 

this reason, this work sought to develop spray dried capsules with a wall material that would allow 

effective transport of chia seed oil, preventing it from degrading throughout the digestive system.  

CONCLUSIONS 

 The formulation with 5% sodium caseinate as wall material (F2) was establis-

hed as the best formulation, as it showed the highest release in simulated in-

testinal fluid (SIF). Meanwhile, oil release resistance during salivary (SSF) 

and gastric (SGF) in vitro simulation improved due to their constituent β-

bonds and their isoelectric point, respectively.  

 Use sodium caseinate as a wall material enabled more stable capsules with 

less agglomeration tendency, compare to the capsules with only matodextrin 

as wall material. 

 

 RELEASE RATES 

The percentages of released oil were calculated using Beer Lambert's law and equation 1, these 

values are shown in the following figures.  

METHODOLOGY 

 ZETA POTENTIAL 

• The O/W emulsion electrical magnitude was -27.6 mV without wall material, hence it is 

considered a moderately stable emulsion [4]. 

• As F2 wall material had sodium caseinate and its isoelectric point (p.I=4.6) becomes positive 

at a pH lower than 4.6, a higher attraction to the negatively charged core material (chia seed 

oil) and better resistance to acidic environments such as human stomach were expected.  

• The amphiphilic properties of caseinate caused by the κ polypeptide chain allowed a better 

capsule shell formation avoiding agglomeration in F2 [5].The above and a zeta potential of     

-1.7 mV (pH=7.0) generated a higher repulsion among capsules and also between core and 

wall material. 

RESULTS 

Figure 1. Research flowchart. 

Figure 2. Zeta potential results. 

• Simulated Salivary Fluid (SSF) [pH = 6.5] 

- Maltodextrin (α-1,4-glycosidic bonds) 

and α-amylase reaction increased oil 

release within SSF.  

 

- Sodium caseinate reduce release rate 

due to β-bonds, which not interact with α

-amylase. 

Figure 3. SSF oil released percentage representation. 

• Simulated Gastrical Fluid (SGF) [pH = 2.5] 

- The isoelectric point of sodium 

caseinate (pH 4.6) played a fundamental 

role in gastric phase as F2 wall material 

changes its charge.  

 

- Better protection and less oil release 

was obteined by F2. 

Figure 4. SGF oil released percentage representation. 

• Simulated Intestinal Fluid (SIF) [pH = 7.0] 

- Repulsive forces between chia seed oil 

and  caseinate allowed a higher release 

by F2     compared to F1. 

 

- F2 wall material improved a target re-

lease of the active compound in the small 

intestine. 

Figure 5. SIF oil released percentage representation. 

    

 

 

 

 

 

 

 

 


