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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

O gl 30l LS Gla 0 051 — Y-V

Loodd 4 Lol sol 45 s S odalice ol ilbesl s
5 o3 L M S0 4 WPCHM Glojlps oS 5
Lodd oS pasls s KOsl g ol 55 (536 55 S
Gl logas 45 ol o, 556 alar 51 0 g ol O3 L2l
51 il LS 5 5 el agd sla0 g ol oS s
S ol ods S5 YA 0] 558 e sysl Sl T
Al Al s aeSsdl SWSopdal e b
o=l GSan LSS s baes Aol eslinal 5y LS S
Sl & G Sy D3 S Sl S5 p3Y V0]
5 bogss Slsns SBote sblsd sl pol e 5
Ui allan ool gl a5 b [YA] S e Wl Lo
SLOsdsel W5 s WPCIM (55 &5 55us 53
355 o Sl ojlas 5l s Il Sls

dsles Wo £ 4MPASO s ol an) Sy ol Sl
i 4 S S a8 sls Ol iy Dl s S
SEWPCY ] s o Wl &g gl 43580y 5 S5 2
53 ks o Slas 5 ekl LSS bapntisn psite slaes S
G35 Sl ol ol GlagSs, b e (Slaptap
Amsn S Ly 0dd eV Lk, ool Lle s s axils

WPC 8 Klos 5 53 (godaze gla i, wlal cpl o [¥Y]

I

o3zl p<e/+0 mlaw sDuncan Ose3l ) Cllisee glaslag
23S el LSSY Bl Ll tlesT plas s

U'.«:ra”g@w—\'

Sl olas OLS 5 -V-Y
Sl Sl gl o jlas SlSS, 5 pleed SLS 5
Sl ek ool OLES pslie ool ol Ll ) Jsds o
bl ol S il e S 68 last sl slacy
sl oS s el 1 0T o Slis s 40T b el
5 Sl ol el il oLy Ss oS ol
Lol eslas 3l eslizal 4 (g3l ade 1 gladle s 5 caxils
ok sl Sls gle e 53 S ol o5 LS 5
S ojlas Slanst mT clll Yy e ] e
Gl S S o ced Cade pl @ Ol e 1) pselEle
Gome 23 5 eap She s e G plsl e sulSl
UV-B 5, josas a5 shis s el | s auls
LYy] s 515 (6o =YY nm) UV-A 5 (¥Y+=YA: nm)
s Glaolast BT 6 ol el enlal
bl s 0 Jske slie slacanl ply 55 Gl ol
“J sk Sl O 503 Slge i Llane 5 L) s slii
L 3L UV S s b o O sl ST izean 5 [YY] W
Sl ojlas S s F asie Jiash ool s [YE]
- e 55 )8 e 1 eS| ST b (g5l pselS L
3 e ST ST Cled 5 ol Lt sl 5
IS s 5 b ols 5 luie (TBHQ Jluge .lalyy)
5,51, ¢ mg GA/EZ 5 AL 550> 55 w0 andlas ol s
Gl sl p Il 6 LS 5 6 ol sdd Lasiie LS
olis Jl s w Ll f YO aes Sl S o 450
5 e sl ChlE gypd o F DS 5 iS4 OLS Sl
Sl Wilg o bk L [Y1] sl Sos Jlo Juab
SAEHS S S Ssy sIG, Osmen U
53 5 il ol 4 ) A Gl o glasdias STy
SaeleaSt sld la miSly as Al Cel 4

SA Sldlas dandpss,l8 S ks b [YV] Kss .



VYAV 3T 00 6,55 AYs le

u—iU‘-&’ GL-&)"}.L&

S35 Sl gy Oledily «asby Oliee Gois ol 53
oslas Osedsal goleil 05 S 5l ol layss s
Y Ol 4 5 o WPCHM L5 5 ol Sl
55 0710/F s £ NY/AY M 5 o3 VA/Y + £ YT (s YOY
LSS Susby mhe ol Gasis VIS 5 Y sl
Sd5Sse 55 T L odias WLsm slaes S sl w oo Sld g s
YO BY o dob laysg cusb) gl S ol gl
5 Pereira asJlae @B L oalie & Ad (g Selul A
Ll s s [¥] Bhandari .l .ozl . [Yo] O, Ken
10 51 S gl el Slign, layss Casb, el
05 St w0 by e glady] p &S il jasiise ol b il
R R o T SLICINE -~ TS S IT-E e
Shcash, &8 ol sl S5l eag 34 slas il
i Sl 55, Slasss oL 5 & ol e, 55 s
4 e Susby GVL e S a ols eS8
ot OseeldenST s s S A e (2 St
else 51 Casby Oln ol 0l L3 15S (pman [TV] 55 S
pds [TA] 0L Kan 5 TONON sl 3 031l SIS 5L
Oliee 55 sl 51 a6 1 Lass olbl 5 IS LS

Laedls ol s 5 b

Sy a5l W (0 Sles Closar Lig s
[Py o] s s g 15 O send 54l

bt S5 gl s LYY
lesil o K255 Jols

wf osbe 4 @olemil 5 SSEE S Sl adlas pl s
s s 31 gslemsil 05 S A eslizal b 5eS 5 Koo

sl g

ClS 5 Sl 5 0358 Gl iy, el s
ol plril Dl 53 35 o Cgmms Dl 4 el
sl s, awlis s L [YY] Reineccius ; Buffol. s
3lorsl 5 2L« mlS (Sl 1 sl 05 S SKis il
4odd agl ja g oS LS aslie JW s lae Sl sl
Shoskhs Slosar Gl ol 05 S Sy,
Olide ol 03 Lo Sy ple 51 Jool 55 4 Cos
Jete O gl ST L5y sy 2 L [TE] 01,840 5 Minemoto
5 gl sl e 03 S&is gy 93 bodd Slag s,y ol
olezsl 03 St &S Wssad LiuS golazedl 05 Sl
Sin b Slisy ol a3l Sie il 4 SIS
Sde Sl 3l g O gl denSl Sy DAL SUS Cor ge (goleai]

7] ol s gl

Table 2 Physicochemical characteristics of encapsulated Sargassum sp. extract

Physicochemicalcharacteristics

Wall material

Moisture (/)

Particle size (nm)

(%)
Maltodextrin+whey protein concentrate 2.13+0.32 565.30+62.41 79.10+9.33
- Diam. (nm) % Intensity Width (nm)
&l’ °JL~4-9 d‘u‘uﬁ‘ C’_,_JL*_; —“—i Z-Average (d.nm): 565.3 Peak 1: 3867 57.8 62.41
Pdl: 0.335 Peak 2: 1774 422 3715
. o Intercept: 0.628 Peak 3: 0.000 0.0 0.000
Y8 99 duﬁ:ﬁj Result quality : Good
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Size Distribution by Intensity
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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+80.57 8.63+"40.43
0il-5% extract 2.05+°20.04 2.19+°0.27 2.57+£>4P0 37 3.89+%€0.29 7.11+%%0.33 6.59+%0.30
0il-2.5 E-extract ~ 2.08+™°0.07 1.95+"°E0.13 1.89+%0.07 4.18+°¢0.08 4.62+80.06 4.79+%40.08
0il-5%E-extract 2.124%P0.08 2.28+°0.18 3.20+%€0.36 3.91+%%0.11 5.21+%0.09 5.03+%40.33
0il-2.5% TBHQ 2.07+£"€0.06 1.84+"90.10 223+%4€0 28 3.79+"%0.30 4234480 28 4 44+40.38

0il-5% TBHQ 2.07+"°0.03 2.14+"°0.17 2.79+%°0.21 3.14+°°0.16 438+%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£70.20 838+F1.55 12.09+%00.36 17.11£%0.30 2448+°%037  31.90+%0.71
0il-2.5% extract  2.52+°P0.10  3.32+°°044 557+°P0.70  8.12+°%C1 02 12.174>83.78  15.85+*42.90
0il-5% extract 2.38+F0.06  4.76+°°F0.92  6.51£°°0.43 10.59+>2 88 16.08+°21.09  18.96+°*1.04
0il-2.5 E-extract 2.82+™£0.08 3.93+*°044  6.03+°0.27 7.59+%80 28 8.53+981 24  12.20+£%40.62
0il-5%E-extract  2.70+>0.05  5.81+"°050 6.35+°°1.52 10.88+"°0.89 12.89+>80.17  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 11.62+43.26
0il-5% TBHQ  2.37+P0.07 4.01+°°045 5.86+°C1.44 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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Microencapsulation of Sargassum sp. extract in order to improve
stability and reinforcement of its antioxidant effect on fish oil
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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.
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