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Abstract

The aim of this study was to investigate the quality characterization of salmon oil microencapsulated
with maltodextrin (MD), cyclodextrin (CD), sodium caseinate (SC), arabic gum (AG) and WPIL. After spray
drying to ambient temperature, the salmon oil powders were packed (single package) and placed at room
temperature (25°C) for 30 day. The quality characterization of salmon oil powder including total oil (%),
extractable oil (%), encapsulation efficiency (%), fatty acid, SEM, pH, acid value (AV), peroxide
value(POV) were investigated. Salmon oil was microencapsulated with a high power yield (> 80%);
including the formulation MD/SC and MD/SC/WPI. The microencapsules of MD/SC/WPI presented
spherical shapes, smooth texture and non-porous surfaces. The pH of MD/SC/WPI varied from 6.11 to 5.99
(»>0.05). The AV of MD/SC/WPI varied from 4.74 to 4.61 (p>0.05). The pH and AV were not
significantly different. The POV of MD/SC/WPI increased with storage day (p<0.05). It was concluded that
MD/SC/WPI could delay lipid oxidation and high yield (82.55%) of salmon oil powder.
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<Table 1> Description of formulations
No so! MD? CcD? sct AG’ WPI® PFAE’ Total(%)
1 30 335 335 - - - 3.0 100
2 30 335 - 335 - - 3.0 100
3 30 335 - - 335 - 3.0 100
4 30 335 - - - 335 3.0 100
5 30 - 335 335 - - 3.0 100
6 30 - 335 - 335 - 3.0 100
7 30 - 335 - - 335 3.0 100
8 30 - - 335 335 - 3.0 100
9 30 - - 335 - 335 3.0 100
10 30 - - - 335 335 3.0 100
11 30 223 223 223 - - 3.0 100
12 30 223 223 - 223 - 3.0 100
13 30 223 223 - - 223 3.0 100
14 30 223 - 223 223 - 3.0 100
15 30 223 - 223 - 223 3.0 100
16 30 - 223 - 223 223 3.0 100
17 30 - 223 223 223 - 3.0 100
18 30 - 223 223 - 223 3.0 100
19 30 - - 223 223 223 3.0 100
SO : Salmon Oil, 2MD : Maltodextrin, CD : Cyclodextrin, 4SC : Sodium Caseinate, AG : Arabic Gum,
SWPI : Whey Protein Isolate, 'PFAE : Polyglycerin Fatty Acid Ester
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3} . Methylation- Folch W o2 F&3 A
A 80 mg¥ 04 mge tricosanoic acid methyl
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<Table 2> Experimental conditions for the analysis
of salmon oil microencapsulated by
gas chromatography

Traits Apparatus / Condition
SP - 2560 (No. 24056) / 100
|
Column m x 0.25 mm ID, 0.20 gm film
140°C (5 min) to 240C at 4T /
Oven .
min
Carrier gas | Nitrogen, 20 cm / sec
Detector FID, 260C
Injector 1w, 2607C, split 10 : 1
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<Table 3> Characterization of microencapsulated

ceka7| . Zoly .

olg - gl

]
N

salmon oil prepared with different types of wall

materials
No | Treatments' TO® (% w/w) EO® (% w/w) EE' (%)
1 | MD/CD 29.19 + 0.13° 6.72 + 0.26" 76.99 + 1.00°
2 | MD/SC 26.14 + 0.05"F 451 + 0.19 81.73 = 0.75%
3 | MD/AG 2448 + 0.16" 7.58 + 0321 69.04 = 1.52P
4 | MD/WPI 26.57 + 0.56° 7.53 + 0234 71.64 £ 0.27°
5 | CD/SC 29.48 + 0.37F 12.49 + 0.485C 57.63 + 2.15°
6 | CD/AG 29.17 + 0.46° 12.64 + 0.22B¢ 56.66 = 1.44FF
7 | CD/WPI ) ) .
8 | SC/AG 25.75 + 0.07° 12.93 + 0.07% 49.78 + 0.139
9 | SC/WPI 2277 + 0.128 10.43 + 0.08F 5421 + 0.10°
10 | AG/WPI ) ) )
11 | MD/CD/CN 29.88 + 0.01* 8.47 + 0.42C 71.66 + 1.43°
12 | MD/CD/AG 2643 + 0.04P 11.88 + 0.12P 55.04 + 0.40%F
13 | MD/CD/WPI 22.15 + 037" 9.62 + 0.49" 56.56 + 1.49FF
14 | MD/SC/AG 26.74 + 0.08° 11.68 + 0.33° 56.33 = 1.09%F
15 | MD/SC/WPI 2557 + 0.11F 446 + 0.62' 82.55 + 2.344
16 | CD/AG/WPI . . )
17 | CD/SC/AG 29.53 + 0.314B 9.56 + 0.32F 67.62 + 1.44°
18 | CD/SC/WPI 29.57 + 0.15%B 16.18 + 0.45* 4527 + 1.81"
19 | SC/AG/WPI

'"Treatments are the same as in Table 2.

’TO : Total oil, *EO : Extractable oil, “EE : Encapsulation efficiency

Data are meanststandard deviation. n=3.

AJ Means with different superscript capital letters in a column within each treatment differ significantly (p<0.05).

Y& FqFS T7H X TH(Gharsallaoui et al., 2007).
CD/SC/WPIE= 4527% 744 o 8-S veh)
O H(p<0.05), CD/WPI, AG/WPI, CD/AG/WPI,
SC/AG/WPI A2 A, 3t nAfE
HHs7E o] FolA A gkgdth ol IHEA]
3ol wet et o] AErh FobRy] o ®
At €T
2. O|M =35t 29| X|Zhat
dol ed3} wAfEst & Ao oY
A ik 248 <Table 4>l e}
A3} wAFHEst s Aol e > A
WAk s

eSS ™, oleic acid(Cis.noe) 7t

3627 - 36.89%% 7P W SFoR UEhe:
T3k oleic acid (Ciginge, 3627 - 36.89%), linoleic
acid (Cigonge, 19.83 - 19.93%),
(Cigsn3, 5.30 - 5.14%), palmitoleic acid (Cie, 2.96
- 2.93%), eicosenoic acid (Cay, 2.11 - 2.12%) %
docosahexaenoic acid (Ca.emz, 429 - 431%) & =
3} A WAK(Unsaturated fatty acid, UFA)S O]
Aom, 1 FEFE 79.66 - 79.94%% L}
ﬁi}xwwoﬂ it
o] 1.00 o]goldl HF
23 ﬂ%ﬂ b ke wa
(Minoru and Kenji, 1975)E 2 o, o] edx}
- 1.865 e, X3 @
Aoz e}
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<Table 4> Fatty acid composition of salmon oil
from  microencapsules ~ MD/SC/WP!
after total oil extraction

Fatty acid So! MD/SC/WPI
Ciao 0.07 0.07
Ciso 2.35 2.35
Ciso 0.24 0.24
Ciso 13.00 12.80
Cis 2.93 2.96
Cizo 0.27 0.26
Ci71 0.14 0.14
Cigo 4.04 3.97
Cis:inoe 36.27 36.89
Cis:inor 0.18 0.00
Cisange 19.93 19.83
Cisan 5.14 5.30
Cis:ans 0.22 0.21
Cao0 0.37 0.36
Cao:1 2.12 2.11
Cao2 2.08 2.03
Ca03n3 0.44 0.43
Ca0:3n6 0.43 0.41
C0:4n6 0.50 0.48
Ca0:5n3 3.45 3.41
Ca:ing 0.28 0.25
Caa 0.91 0.90
Cao:6m3 4.31 429
Cos 0.33 0.31
SFA? 20.34 20.06
UFA’ 79.66 79.94
MUFA* 42.26 42.66
PUFA’ 37.40 37.28
PUFA/SFA 1.84 1.86

'SO : Salmon Oil, *SFA : Saturated fatty acid, SUFA

: Unsaturated fatty acid,

*“MUFA : Monounsaturated

fatty acid, "PUFA : Polyunsaturated fatty acid.

299| o|MZest Y & EY
;q;(]_au]ﬁg o]&o].Oﬂocq o] 7].70— 1%—74]
Uehd CD/SC/WPIL (45.27%) HFHL&} F&o| 7t
& =4 Yehd MD/SC/WPL (82.55%)% A %%t
AT v dxnE [Fig 1ol JERigich
CD/SC/WPI A&7+ &S] YA xwo] &by
skv] w7} st vebsth. MD/SC/WPI
AT A, dApe] Bavb fdsta AR %
o] Azto] wiIrHA vEbstth Ed B
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[Fig. 1] SEM microscopic images of microencapsulated
samon oil a) CD/SC/WPI and b) MD/SC
/WPI.
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[Fig. 2] Changes in pH of samon oil

microencapsulated MD/SC/WPI  during
storage at room temperature. Data are
means +standard deviation. /=3. Values
are mean+SD. ™ Not significantly
different.
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Bae and Kim (2008)°] ©]3}H
e el o8 Ak %*ﬂl/\l?l% BE=
UFERQIEE. Maltoextrine At7F F2bah7] o
$ matrixE AAFE7] wEol] A7) 7HS dEARA]
AT+ A3E Yepdts B
et al,, 2003). =3 WPl
o] deo]Es} 9 °§}°”4 #®
4 EE AN B2 g ffh}ﬁ} o]
O
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= E
2 Q& Ad AEE AAehs
(Hu et al., 2003).

o]} o] MD/SC/WPIS] pH 4
POV)E A% 30 &< ZAFSESL
HuLo] ;qxl- ]_ %Eoﬂ 7].%1— Q3

T e, & A7 2y o] od 2ol A%

304 FoF AW ARl fAlEE ASE e
whek.

NS

3

2
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0 — S
0 10 30
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AV(KOH/g)
B

[Fig. 3] Changes in acid value of salmon oil
microencapsulated MD/SC/WPI  during
storage at room temperature. Data
are meansxstandard deviation. 3.
Values are mean+SD. ™ Not
significantly different.
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[Fig. 4] Changes in peroxide value of salmon oil
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