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Table 1 The chemical composition of
Sargassum sp. Extract

compositionchemical Consistency
Chlorophyll a 0.65 + 0.05 mg/g
Chlorophyll b 0.44 + 0.05 mg/g
Total chlorophyll 1.10+ 0.3 mg/g
Total carotenoids 0.32+0.06 mg/g
Total phenol 84.19 + 6.62 mg GA/Eg
Total flavonoid 4.03+0.28 mg GA/Eg
DPPH 9.63 +0.45 pg/ml

Data are expressed as mean + standard deviation
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Table 2 Physicochemical characteristics of encapsulated Sargassum sp. extract

Physicochemicalcharacteristics

Wall material

Moisture (/)

Particle size (nm) Encapsulation efficiency

ol Juﬁﬁ)
il 5 Sy gla el 5l et Sesll slie
belo Calisee glaolinst sl ol b e, bk se
5 WPCHM U e Lo s, Sl ojlae ¢ Sl ojlas
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ol @L:.} G oam g bcwl s Al E 5 Y sladyas 5o
e b I Ol e S il Ol e
Gosb 4 s(P< /0 0) ol axils Tl s ST, sl
bles oles olaasle ool slis by <3l L &S

(%)
Maltodextrin+whey protein concentrate 2.13+0.32 565.30+62.41 79.10+ 9.33
- Diam. (nm) % Intensity ~ Width (nm)
kS.J’- oJLa.P ‘_;;‘J..WS‘JJ‘ C;.Jw —\‘—f, Z-Average (d.nm): 565.3 Peak1: 3867 57.8 62.41
T - " Pdl: 0.335 Peak2: 1774 422 a71s
Intercept: 0.628 Peak 3: 0.000 0.0 0.000

Result quality : Good

Size Distribution by Intensity

20

Intensity (%)

10000
Size (d.nm)

Record 3335: 4 1

Fig 1 Typical particle size distribution of
encapsulated Sargassum sp. extract with composed
wall materials of maltodextrin (M) and whey protein
concentrate (WPC).
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Table 3 Changes in the peroxide value of different treatments during storage at 25°C for 15 days.

Treatment Time (days)

0 3 6 9 12 15
Control 2.16+™0.08 4.60+0.02 4.74+*°0.72 9.55+"%0.55 11.33+*0.03 10.07+"%0.08
0il-2.5% extract 2.11+%°°0.02 2.17+°°0.59 2.39+%00 28 3.13+°€0.26 6.35+50.57 8.63+"40.43
0il-5% extract 2.05+°°0.04 2.19+°°0.27 2579037  3.89+°°0.29 7.11+°40.33 6.59+0.30
0il-2.5 E-extract ~ 2.08+™°0.07 1.95+°P%0.13 1.89+%0.07 4.18+°€0.08 4.62+°%0.06 4.79+%40.08
0il-5%E-extract 2.12+%°°0.08 2.28+00.18 3.20+°€0.36 3.91+%80.11 5.21+%0.09 5.03+%40.33
0il-2.5% TBHQ 2.07+"¢0.06 1.84+°50.10 223+%€0.28 3.79+"%0.30 423+80 .28 4 44+°40.38

0il-5% TBHQ 2.07+"°0.03 2.14+"°0.17 2.79+%€0.21 3.14+°°0.16 4.38+%0.28 !

E: Encapsulated; Different lowercase letters (a, b, c,..) in each column represent significant differences between
treatments and Different capital letters (A, B, C,..) in each row represent significant differences between times; Data

are expressed as mean =+ standard deviation (n = 3).

Table 4 Changes in the anisidine value of different treatments during storage at 25°C for 15 days.

Treatment Time (days)
0 3 6 9 12 15
Control 3.00£7020 838+F1.55 12.09+0.36 17.11+%0.30 2448+037  31.90+%0.71
0il-2.5% extract ~ 2.52+°°0.10  3.32+°°044 5.57+°C0.70  8.12+°%¢1.02 12.17+°83.78  15.85+™42.90
Oil-5% extract ~ 2.38+%0.06  4.76+°°£0.92  6.51+°°0.43 10.59+%¢2 88 16.08+°21.09  18.96+"*1.04
Oil-2.5 E-extract 2.82+™£0.08 3.93+°°044  6.03+°0.27 7.59+%80.28 8.53+°B124  12.20+%40.62
Oil-5%E-extract  2.70+™0.05  5.81+°°0.50  6.35+"°1.52 10.88+"°0.89 12.89+™0.17  15.36+°%1.76
0il-2.5% TBHQ ~ 2.43+°90.23  4.92+"®°3.01 4.91+"5°0.69 6.97+0.35 7.03£82.72 1162326
0il-5% TBHQ  2.37+P0.07 4.01+"P045 5.86+"°1.44 9.54+B] 58 11.13+%83.72  15.04+°40.88

E: Encapsulated; Different lowercase letters (a, b, c,..) in each column represent significant differences between
treatments and Different capital letters (A, B, C,..) in each row represent significant differences between times; Data
are expressed as mean =+ standard deviation (n = 3).
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In the present study, in order to identifying the composition of Sargassum sp. Extract, total carotenoid,
phenolic and flavonoid compounds were measured by spectrophotometric method. The antioxidant
activity of extract was evaluated by free radical inhibitory test (DPPH). Nanoencapsulation of the
Sargassum sp. Extract was performed by freeze drying methodwith composed wall materials of
maltodextrin (M) and whey protein concentrate (WPC) and the effects of nanocapsules on oxidation
stability Sargassum sp. Extract and subsequently improvement its antioxidant effect on fish oil were
assessed by determining of peroxide and para-anisidine during 15 days storage. The evaluations showed
the mean values of 0.32 mg/g, 84.19 mg GA/Eg and 4.03 mg GA/Eg of carotenoids, phenols and
flavonoids in the Sargassum sp. Extract, respectively. The emulsion prepared from mixture of algae
extract and M+WPC was completely stable, and its viscosity and particle size was measured at 670 + 4
mPa.sand 59.530+62.4 nm, respectively., Fish oil enriched with encapsulated Sargassum sp. Extract and
TBHQ showed lowest level of peroxide value and para-anesidine among all treatmentsduring 15 days
storage. The highest levels of oxidation indexes were shown in fish oil and pure algae extract,
respectively. The results of this study obviously showed that the encapsulation of extract of Sargassum
sp.with composed wall materials of maltodextrin (M) and whey protein concentrate (WPC) was effective
on improvement of its antioxidant properties stability.

Keywords: Sargassum algae, Microencapsulation, Freeze drying, Antioxidant activity
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