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Abstract

Background: -casein was separated from different kinds of milk (Buffalo, cow, goat and camel) . Conjugated Linoleic Acid (CLA) was
loaded in B-casein micelles. The micellar solution was frozen then lyophilized and stored in refrigerator. Methodology: A rapid method
has been developed for the determination of encapsulated (CLA) in nano B-casein particles. A rapid method has been developed for the
determination of encapsulated conjugated linoleic acid in nano B-casein particles. The method is based on the direct measurements of
the absorbance of a solution of CLA loaded nanoparticles at 233 nm. Results: The determined CLA was highly correlated with initial
concentration of CLA used in encapsulation and with results obtained by ethanol extraction. Conclusion: The method offers the
advantage of eliminating the need for solvent extraction of entrapped CLA before spectrophotometric measurement.
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INTRODUCTION

Conjugated Linoleic Acid (CLA)is a group of linoleic
isomers that proved to have several potential health effects'.
Although thereis recommended daily dose CLA, itis accepted
normal diet has too low CLA content to get health benefits of
CLAZ. Enrichment of foods with CLA has been suggested to
provide consumers with the required needs from CLA.
Nowadays, CLA is industrially produced by alkali
isomerization of linoleic acid. The product is mainly a mixture
(1:1)of C18:2 9¢, 11tand C18:2, 10t, 12c. The CLA as other long
chain fatty acids is almost insoluble in aqueous medium.
Therefore, fortification of foods and beverages with CLA
represent a challenge to food industry. Nanoencapsulation
has been suggested as an efficient way to incorporate CLA in
foods and to increase its bioavailability and stability.

Milk proteins have been used as nanodelivery systems
for several hydrophobic bioactive food components such as
omega-3fatty acids®, fish oil* but no cited literature o their use
for encapsulation of CLA.

During the course for nanoencapsulation of CLA in B-case
in there was a need for rapid method for the determination of

CLA during encapsulation and storage of the prepared
nanocapsules. Analysis of individual CLA isomers is one of the
most complex and lime-consuming methods of fatty acid
analysis® being unsuitable for analysis of large number of
samples. Therefore, a rapid method for the determination of
the total CLA is considered to be more appropriate to follow
the behaviour of CLA during and after encapsulation in
B-casein nanocapsules.

Spectrophotometric measurement of dienes at 233 nm
has been used as rapid method for the determination of total
CLA®%”. The objective of the present study was to develop a
rapid method for the determination of CLA encapsulated in
B-casein.

MATERIALS AND METHODS

Preparation of B-casein: B-casein was prepared from cow,
buffalo, goat and camel skimmed milks by the method of
Huppertz et a/8 as shown in Fig. 1.

Preparation of CLA: Conjugated Linoleic Acid (CLA) was
prepared from linoleic acid (Sigma, St., Louis, Mo) by alkali
isomerization. The product had >90% CLA®.
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Fig. 1: B-casein isolation method
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Preparation of CLA loaded B-casein nanoparticles: The CLA
(25-100 mg/100 mg B-casein) was encapsulated in
reassembled nano B-casein micelles as described by
Zimet e/ al? and freeze dried.

UV-absorption curves of CLA loaded B-casein nanoparticles:
Ten milligrams of freeze dried CLA-loaded B-casein was
dissolved in 5 mL of deionized water and the absorption
spectra of the prepared solutions were measured at
200-400 nm using cary UV/Vis spectrophotometer (Agilent
Technology, USA).

Determination of CLA: The CLA was determined by two
methods, the 1st method based on the content of
10 mg freeze dried of CLA-loaded B-casein were extracted
with 5 mL ethanol and the absorbance of the extract was
measured at 233 nm and CLA concentration was
determined from a standard curve of CLA prepared by
plotting the absorption at 233 of standard pure CLA solutions
(0.1-1 mg CLAmL=") in ethanol. The 2nd method is based on
the determination of the absorbance of aqueous solution
(10 mg/5 mL deionized water) of CLA-loaded B-casein at
233 nm and the concentration of CLA was determined from
the standard curve.

Statistical analysis: Correlation analysis was done'® between
the used initial amount of CLA used in the loaded
CLA-B-casein micelles and the determined CLA by the two
methods used and between the results of the two methods.

Absorption

RESULTS AND DISCUSSION

Figure 2 shows the absorption spectra of cow B-casein
and CLA-loaded B-casein with 25, 50, 75 and
100 mg CLA/100 mg B-casein at 200-400 nm. A peak of
maximum absorption was apparent at 233 in CLA-loaded
B-casein which was not observed in B-casein solution. The
intensity of the observed peak was increased with theincrease
in the entrapped CLA. Dienes including CLA are known to
exhibit a strong UV absorption at 233 nm'". It is obvious that
the B-casein matrix did notinterfere with the UV spectra of the
entrapped CLA. The aromatic side chains in the proteins only
exhibit absorption at 280 nm and therefore, would not
interfere with CLA maximum absorption. Absorption spectra
of CLA loaded in buffalo, goat and camel B-caseins (results are
not shown) were similar to that of cow B-casein.

The CLA contents entrapped in B-casein nanoparticles
were determined from the measured absorbance at 233 nm
in comparison to the prepared CLA standard curve. A total of
48 samples were analysed (three replicates from each level of
CLA added to the four types of B-casein). The results are
given in Table 1. In order to verify the relation between the
initial concentration of CLA applied and the actual quantity
entrapped correlation coefficient between the two variables
were determined (Table 2). High positive correlations were
found between the initial CLA concentration used in loaded
B-casein and the determined CLA content by the two
methods. Also, highly positive correlation was found between

300

Wavelength (nm)

Fig. 2: UV spectra (inascending order) of cow B-casein and CLA-loaded B-casein with 25,50, 75 and 100 mg CLA/100 mg B-casein

at 200-400 nm
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Table 1: Initial CLA concentration used in loading B-casein and determined CLA content of loaded B-casein nanoparticles was determined by ethanol extraction

method and direct UV method

Type of B-casein nanoparticles ~ SampleNo.  Initial concentration (mg) CLA content by ethanol extraction (mg)  CLA content by direct UV measurement (mg)
Cow 1 20 20 14
2 44 39 31
3 67 59 50
4 87 82 66
Buffalo 1 21 15 18
2 41 34 26
3 65 51 48
4 85 75 52
Camel 1 21 21 20
2 44 44 28
3 61 63 46
4 82 68 54
Goat 1 22 18 21
2 45 44 39
3 64 53 48
4 87 79 70

Table2: Correlations betweeninitial CLAand CLA determined by extraction and
by the direct method of determination

Variables r r Slope Intercept  Standard error
Initial X extraction 0.98 0.96 0.89 0.27 4.36
Initial X direct 0.97 0.94 0.68 3.09 4.54
Extraction X direct 0.96 0.93 0.75 3.50 4.90

entrapped correlation coefficient between the two variables
were determined (Table 2). High positive correlations were
found between the initial CLA concentration used in loaded
B-casein and the determined CLA content by the two
methods. Also, highly positive correlation was found between
the results obtained by the direct and extraction method. This
indicates the suitability of the direct method for the
determination of CLA loaded in B-casein.

CONCLUSION

The direct method offers the advantage of being
rapid, simple and direct determination of the entrapped
CLA in B-casein nanoparticles without the need solvent
extraction of CLA from the particles before
spectrophotometric measurement.

REFERENCES

1. Koba,K.andT.Yanagita, 2014. Health benefits of Conjugated
Linoleic Acid (CLA). Obesity Res. Clin. Pract., 8: e525-e532.

2. Belury, M.A, 2002. Dietary conjugated linoleic acid in
health: Physiological effects and mechanisms of action. Annu.
Rev. Nutr., 22: 505-531.

3. Zimet, P, D.Rosenberg and Y.D. Livney, 2011. Re-assembled
casein micelles and casein nanoparticles as nano-vehicles
for w-3 polyunsaturated fatty acids. Food Hydrocolloids,
25:1270-1276.

143

llyasoglu, H. and S. Nehir El, 2014. Nanoencapsulation of
EPA/DHA with sodium caseinate-gum arabic complex and
its usage in the enrichment of fruit juice. LWT-Food
Sci. Technol., 56: 461-468.

Cruz-Hernandez, C., Z. Deng, J. Zhou, AR. Hill and
M.P.Yurawecz et al,2004. Methods for analysis of conjugated
linoleic acids and #rans-18:1 isomers in dairy fats by using a
combination of gas chromatography, silver-ion thin-layer
chromatography/gas chromatography and silver-ion liquid
chromatography. J. AOAC Int., 87: 545-562.

Barrett, E., R.P. Ross, G.F. Fitzgerald and C. Stanton, 2007.
Rapid screening method for analyzing the conjugated linoleic
acid production capabilities of bacterial cultures. Applied
Environ. Microbiol., 73: 2333-2337.

Aldai, N., D.C. Rolland, J.K.G. Kramer and M.E.R. Dugan, 2007.
Rapid determination of total CLA concentration in beef fat.
Can. J. Anim. Sci., 87: 181-184.

Huppertz, T.,J.B.Hennebel, T.Considine, Shakeel-Ur-Rehman,
A.L. Kelly and P.F. Fox, 2006. A method for the large-scale
isolation of B-casein. Food Chem., 99: 45-50.

Reaney, M.J.T,, Y.D. Liu and N.D. Westcott, 1999. Commercial
Production of Conjugated Linoleic Acid. In: Advance in
Conjugated Linoleic Acid  Research, Yurawecz, M.P.,
M.M. Mossoba, J.K.G. Kramer, M\W. Pariza and G.J. Nelson
(Eds.). Vol. 1, AOCS Press, Champaign, IL., pp: 39-54.

Steel, R.G.D. and J.H. Torrie, 1980. Principles and Procedures
of Statistics: A Biometrical Approach. 2nd Edn., McGraw
Hill Book Co., New York, USA., ISBN-13:9780070609266,
Pages: 633.

. Forbes, W.F., R. Shilton and A. Balasubramanian, 1964. The

ultraviolet absorption spectra of some conjugated dienes.
J.Org. Chem., 29:3527-3531.



	AJFT.pdf
	Page 1


