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1. Functional Food
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Table 1 The formula of mixed ice cream containing Dunaliella salina algae powder.

Sample Code Stabilizer substitution percentage Fat Sugar vanilla  Emulsifier
Control DO 0 10 15 0.1 0.15
0.1% Dunaliella salina DO0.10 6.7 10 15 0.1 0.15
0.25% Dunaliella salina D 0.25 16.7 10 15 0.1 0.15
0.5% Dunaliella salina D 0.50 334 10 15 0.1 0.15
0.75% Dunaliella salina D 0.75 50 10 15 0.1 0.15
1% Dunaliella salina D 1.00 66.7 10 15 0.1 0.15
1.5% Dunaliella salina D 1.50 100 10 15 0.1 0.15
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Fig 1 Effect of adding Dunaliella salina on apparent viscosity of mixed icecream at strain of 50s™
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Table 2 The hardness, melting rate and overrun of ice cream samples at different concentration of
Dunaliella salina

Sample Overrun Melting rate Hardness

code (%) (g/min) (g)

DO 24.71+0.41 0.91+0.008 2665+55.6
D0.10 28.35+1.19 0.79+£0.011 2409+22.62
D 0.25 31.61+0.78 0.64+0.007 237444798
D 0.50 34.45+0.49 0.58+0.010 2122+13.40
D0.75 36.25+0.87 0.44+0.009 2001£14.22
D 1.00 39.32+1.03 0.32+0.006 1902+32.45
D 1.50 45.19+0.71 0.21+0.008 1778+21.30

el Bl g Ol Siss cpl o3 (P<e/v0) Wl saalis
5 (ks el 51) YEN) o i slaasial (6l oo
S § ales (Sl oy V/0 (sl & 50l (g ) £0/04
et o Sl YA X000 At s 53 S L
O_l\):u_é)la)'\jw\a_uanmgjjfwjjﬁoﬂbé\
i Sms g ol e B0 S e D351 Rasy
sdalive Sl Olgt dwy oo b 4 (IS gl axseul
S Sol S pla el L1 e SR 5 s el
b Sl 00580 bl Lo o il ol s (5435 5 s
s e GRB e RIB s s V0
53 Ol b el el Jls s 58w s OF llge

el S5 e Bl o 2 3 e g

Yvv

(G‘JJJ‘) can u:‘i‘}é‘ 2 -y

MELL e (Soid Sy K Olys @ o SRl oo
e o BN Gl 5 ke Jpame CodS
S IV aslen 5 035 dulp s a4 o
O [CIUN I P U N ECRVIIN PRPC S VN
508y 8l O 3 5 s g il 5 0Ll L OT bl
L0] o 5y 2l

M3 Sl 02350 1 0352 5l gme e il LT s
2> S Goshilen (P<e/r0) sp o oz (1 5
o Ol 4 S Clale 21531 L 555 0 edaline ¥ Jadr

V_?=> ﬂ\ﬁ\ ;,.._a‘).,.p B LS)\J e g;:*-_'.‘ﬁ\ Loy V0 G



ol 2 S apd g enm Il 5 53 el o se 10
alS gy Vo] Wy o an Sy Sl Bl |y Lials
o 45l 4 5K Dl ) 00551 b e 1) s
o alie [Te] ws dalie o0 OLen 5 Kilss glaanl s
Sl S el e O 5 bl gl
035 o Sy (Say D 4 A el Sl an S
ot glaws s JLasle [VA] dsl e 5108 3 b gl
Olgme sty il 3lge Olyn (585 YU 5o 1) 2l om0 53
M]ss

> SA S g -0

5 S (Sl BT gl e cl B e L5
o S ¥ pame 4 Cod oLl STy b Rl ks
Ol alsd 5 glis (sl « olsr ol olo aauls
‘J‘“‘“("’J’ 5l Ss s 5 Ol s S e Syl 5 il s
Ail o oS pme Lo 5 s Sl 58U 0 S 5
e (e 92 25 g e Db s 4 o i V4]
s KtV s Sl 5 sl (Dl Sl (e il
ly o i DY) Lo S Cgllas (93 ol
o aslsl 53 b e 0 iSO 3] 55 asd S 5 aide @
5 Com e SSsda Ozl 53 Abil e Slie 5l S
O PPNy

sAb IS K, -V -0-¥

5SS w b Sle aglio & by e sl e3ls Y Jstr
I 5 Ky malil ase o el sl eals 0L (g all IS
e Sdsas pB b e S 02558 (s all
o Slsgas 5 cxen alb o (P>e/r0) col aill
13 g e (Sheen gl ol S5 S Gy b
Sl on Sl dpame iady 0> (Sh onl el [87]
I 5 Ky s Pl e 0353 3 OLKes 5 Ol
JA] K5 8 Ol Cgllas Jy SWl, a2l

oob 5 s Y0¥

dpame o Gl 3 1) Sl o 2l 5580
Rl Sl b 5 ke s 53 skl cols e [A] 50
5 ke S sk el 53 S O3381 i aS cl s

YVA

S Pl s Gl beliS Il b iE Sl S
IN] b s Glacls bix 5 ans Sy (Rl 5k
De] OLKer 5 Lsn el Sesn 03 hss oox U
e 0355 LS 1y a5 Oliies pl (25 alin
sl 035 on 5 18 055 S5 et B S K 4 Sl
Lls e e Slaaziel slassil S S5 3550 345 Ol
St e SR Rl oS 4 5 ST
e 3 oAl A5 e a5 e (Sl st 53 o ys B0t
Sl OLes 5 g 858 [4] 25 oldl el e slasle
IrY] sls s slomil abaii il a1y o il 531 g
Lls s 4 b5 (o e Sl eslinal olSn s S Ol Olidoes
4 s ozl alad 3l St JS5e 055 L pladd Do
Jo eer el 2l 0l e elinal L 51 A S
gl 5ol slabes 4 sl Ol Il S g b sl
Rl VL sl 03 5 ol slales sleslinal o550 5 s
s e 4 5650 cied it sl dha il oS
il o 3 M Ll b 4 bl s S el Olide
Jo e B ccl oy DL bjles sadS slexl
543K e s gl 5l S 03Y (Slo e el pe
e 4l SRS e 5l g

Jls 1 (S slsn & oS dm Sl G e Gl o
Ol Olas 3 A 3l i (65, ebe| e 05 e
el s S1oss e Gl bl 5 gl el Sl
L siS ol agls S b ity il A Sl e o
5 O [¥] aS e Ol LV 1y Ol Sbes e3sdoe
S Sl 53 e NIE s A S Ok UL
b ar Conn ez glows gl 5 700 Vgoms o o
JS el el 4 bge sl pl ) LAl e doys Ve
Sl 3 YO LY o damie Glajus sl A3k
LYE Y] (Wil e b0 BT Coewr ozt (Lo s

03331 b 1y pm GRIB1 b oS I SIS 5 0558
dozie Cole 5 e 4 IYV 4 UYL (S5 Oy
sl 0L hlSen 5 LS, Sl mls [£1] 55 edalis
SR S sl e bl e B s
o 1o 5Ll Clg.ﬂ ol s el YL el 4 e



ARRVA J‘JJA AR 092 LQ'OJL@-\:I

u_i‘.l_é GL«ﬁ)r}l&

]

S S 5 (63 pw S —0-0-Y

e s S sl w atls O S5 5 G0 DS
5 b Ji S Sl e BLII b e Sy
Al ek bl o S S 5 S D ane s
e Sl S Sl izl ol ol Kas 5 Yl [£7]
Symsoa e SeS slbadhen S Wl sl Sl o
e 53 Dl glaalt Sl Ol sy 4 s S ] e
03,50 G Sl bl &8 b wses [YY] il .
spam 4 Olsie b dies 3E 8 sl 5 SOKe
eVl ol s o s Son e sladli S
Lilge Olas Sl el w8 b 8 5 s o Sl L ks
St aBesl 3l ok pes (g5 Sl e OLL,1 [E£]
S0 Sl Gl o Wddiay i ) L Sl U3l
bl g 3 ST pae pdy SB ol
el I (65

S oy N-0-Y

O IS oy 5l avslis & bypipe B Y Jss
WS sk 4 S s e ol wf;l:» olie Ll sl sy
5 S o3 V0 Gl wised 4 b ks i
chle all sy Sa o mhe @ by Ssde S
Sypm 03 kIS pae pde SB s ol U S

5 OLLE (P>/00) il sl gme S Jpase oab
03531 b sty oab 5 e (S5 55 (0ls me ot 0L
S Nyams 53 bl JA] L5 S8 edalie Il = oy ke
b slael Gl (Aops b e s 5o ) Lnsrepsy 51 o
s S edalis Iy

I T

g e Sl par n fein S (S Ol e e
oo 0T Gndy GAB (o) peies Sogo 4 () L
VL Ll bl S asst/e Osgpl Y] st .
(P<r/00) 350 1 e DMt 5 A5 2 shar L i o
(P> /00) di edalie (55 e IS = slan L s s
S 5 e S L pledsed OLLGL A e B 4
Aoy 52

93 L —E-0-Y

SRS b 4 Caslie ghls 8 S BB L5l 4 OLL
Sy ool e Sl s a8 pl sl (S Slal (s s
g Caglie o aniies B3| OLKes 5 OLLIS (P<i/v0)
ey (s 53 gl a2l 30 G OLL 3 VL sl 5 b
OBLS Gyme 58 0L 5o O 5 LIS, [A] Xs S
L gal g > o0 @;,-J:):,:ﬁﬁ\);ﬂ{ 95 S glie g1y 4 gas
010) 5,5 8lys 1 Sl o i OSSR e 0 2l 55l
W g 3 b it 3 i3S Oy s 5 O

S o alS Wged L S (ol 358 s s

Table 3 Sensory evaluation of icecream samples containing different concentration of Dunaliella salina

Sample Score -
code Color and Odor and Hardness Melting Coldness Roughness Overall
appearance Flavor rate acceptance
DO 6.27a 6.93b 6.67ab 5.13a 6.87b 7.27b 5.87a
DO0.10 6.33a 6.33abc 6.67ab 5.53ab 5.83a 6.67a 6.13ab
D 0.25 6.40ab 6.53ab 6.40a 5.73b 6.67ab 6.87ab 5.93a
D 0.50 6.53ab 6.47ab 647a 5.67b 6.53ab 6.87ab 6.07ab
D0.75 6.67b 6.27abc 6.53a 6.47c 6.07a 6.53a 6.27b
D 1.00 6.73b 6.13a 7.00b 6.33c 6.93b 6.67a 6.13ab
D 1.50 6.73b 6.07a 7.73¢ 6.73d 6.60ab 6.47a 6.40b
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The aim of this study was to investigate the effect of Dunaliella salina addition in concentrations of 0.1,
0.25, 0.5, 0.75, 1 and 1.5% as substitutes for 6.7, 16.7, 33.4, 50, 66.7 and 100% stabilizers on the
rheological, physicochemical and sensory properties of the ice cream samples. All samples showed a
shear-thinning behavior. Dunaliella salina addition increased significantly the apparent viscosity and
decreased melting rate (P<0.05). Also, the addition of Dunaliella salina increased significantly in the
overrun and decreased the hardness of the samples (P<0.05). The sensory evaluation suggests that the
addition of Dunaliella salina does not have a significant effect on odor and flavor. Samples containing the
highest percentage of Dunaliella salina were received the highest color, appearance and hardness scores
by panelists. In general, samples containing a high percentage of Dunaliella salina were selected as the
best overall acceptance by panelists. As a general result, according to the results of this study, the addition
of Dunaliella salina to ice-cream, while improving the qualitative characteristics of the product, also
improves its sensory properties and improves the acceptance of the product.

Keywords; Ice cream; Rheological properties; Dunaliella salina; Sensory evaluation; Physical properties
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