\VQ/\J‘JJAL\-\ oJJJA'oJLQ.Jr &‘J&@L"ﬁjf}b

20351 g CIlAIL g0 Sl 1093 g (o jmaww g b 0l (58 (39Ul
OT o 9 oot (S 3 Oluo g

Folbhe 55 e i Al by JWSTW T S5 s ¢ Bz dily

pUos Oen b iy (o 05,8 Ol GRS 55 0 e o 5 pske ) ula)ls )
pU3 OBGswa 3 e sy ixies 05,5 Ol (RIS e 2l mibs 5 p5ke 585 -Y
It 015 A1y ool 33T o3l ale i gt ( gliE mlio 5 poke (1S5
D3 AR 5 e 035 e pde Sia iy =t
QAXTY 2y G AV AN i2dl 5 5oy 50)

o S~

a8 15 0l b a5 35 5e SalSle Y pame gladis ol 5 i Gl shate 4 Ciliee DS 5 5 b S35l 5l eslizal el sladla s
3 bt S Do st s b 5 WL U S s b lese S bl G ol 5 S sy ol Sl e
OV g0 b as Ao 35 /0 Ol 4y ST a8 S 5 T 5 (dee31/0 ) 0 /0) SKS& 4 oole g3 ol e s laie ol gl G580
e e N g 3 Sl 34y 5 iamde b 1S 513 DL e sla0 03T 31 ool s 50,5, L1 Ly 31 s iS
Sols e s 5b sy Sl (S e o S b il sl 03550 b S kgl 3 b s meSBE sk gl Rl
Sy athe DY a3 53 Wl UL s Sm 3 (Rl L e it sdaliie g Olie 03 (m S B i (5 (P70 0) 3L el
Lns o g 2l o (20lS o S 35 5 i b Sl le 3 (5148 5 DL (S5 sla0sesl s il I3 o s
O 3m by mdimarms b 035530 L3 ol €500 51 a8 (S 3 5 o b s sl (Sl sladi sl 3L e alie A2
LS e Ll sl s S o Gl glac Bl 0ny530 S J= 55 5 S 1y 2alsb™ ol Js wil sl LF ol SslsLe
o Sla S5 Bl 5l baagad pla ST 35 033 1/0 5 ) (Sl (slad sad sbimal 4 e b3 b alaily pais S A% S LF Gla sl
CdS 5 S S i e Sl 4 i b 5 WL S ss Slr 03351 48 0 8wt Ol 0 B8 B Sl B LG
o Ol e 1 I S 53 ST 35y o33 0/0 5 s pad L33 /0 (S5l (oS 5 4 gad Zulgh 53338 o Ss Sl Y guams (gl

25 e GRS o) 03 F o e Ol s

Gl Sk S b bl SUIL s Sl (3l 28 SaolSLe 1031y S

m_tavakoli2012@yahoo.com: . J s’

AV



&l})bﬁ)wxjwﬁboﬁf&jjgb

2 35 se 8l Khos Glalle Ao 00 5l iy [A]S s oS
a3 3 s Jlab S5 S Ok e b S IS
o il 55 ey Sl b el s 4 o sla
% b 45 el Bl GRS 5 el 3550 58N L
Slr o= an by o o gl i Sl L LU
[R5 PO PR PP PRI PS SN L} IS PP N
DT sl b s el el & 5 el 4 55 5V
0 3| 2S) (S oS slie (sal el o goads b
YO S ) Fobw e BB sl 5 (b S slyme Ao
o ol (o5 b e IS lpme LSl e (a3
S S L s Pl S ol e
osls LS 1y IS a5y b Aeoys 00 4 W3l o J el
oo (o3) b o e plde (AL oS J- 55
VY Jecea

IS 5 Ol o3 a5 5558 S5 f 0 5n Lad gl B slalds
oSS sl o Jlad gl slye sleas S cn st @ )
BieS| 2 o5 Slim aalsl (sl DLl s Gle a1
(3t SLp il sl el 4 sty g hon s S 5
Al e G b 5l Lgali g 5 3l 6558 o sladedd
sle 5l 5 5 bl s oS ol esls OLES (65l Olalllas J
o=l sl Leolew 5l o5 0 als L s BLS )1 o8

b Yo 5o el S5 (6550 0050 @ lpe F 03 ol
Lol 330 osle 2l sl b 5 ol D51 el 51 ealinal 2L s
G 3,805 e Cmis 3 e 3lse b 4 0T 03558 5
slalde Ole Comd  plie sl & ol ) Sl
Lol des sl 3 slalie [VY Ul el (5 508ak des sl 3
a5 Lgaals U add b laliis Al e sime 4o gases

5 i S ole sl SIS 5 S s ae
o s e o Gadl s L 5 gl S
¥ laest

LBb oy St sl g Sl SIS
ol L sl Sowl ok
(Pl skiS WS age mbe alex D sl auls

ol 4 o)l g3

1. Dunaliela Salina Alga
2. Polyblepharidacea

AA

wde —)

3 e 4 Waew Sl 8 Cul i e S Ss00L
ol Ll csy 5 leelbl (8 5 e s 4 0f G s
3 ke O oS polie sl S8l (ol adss b sl
Slelder s S 5l (28 w5 030 JidS Dok ke o
D] s K fods 550 & 0L 53 b 4 S Sl ody
Sladesl 5 85 5 oS ols G pamen oME e o
osb 4 Sl el S s s Wl s ael
Rl 53 6 st g (Wge) pi555 eS8 25 5l dpene
ool (6305 Dl g JBL 5 sllae kS bl & s
555 Koy o3 VN o50=) YU 5 kils e a0 ol
Loy (QU5mSsnd) ol il 035 08l 5 LS
Slewles Slr s o p Sk b s Y] AL e
S5 3 A ol 5 els 5 s B85 (pMisms (oeels
el LT3 b s 5 3lse nl S a0 S Ll
Slaes sl Jpa 4 sape w5 TS ol sl
S dzes 2B oles 4 s i e Al sl

DTl el 1) 0Ll ) wdis slasls oles
Shs i i LGl O e el i 5 51
pilie S sS e35) 03 ol 5 s Jos 4 Sl S OLLS
Ly o padS Syprenss 53 e b JoS 5k a5 s
=50 3 e i e [E]58 e 4 e gla s
S M8 Sisn bayd (IS 5b 4 il e adis 5 olds
5t dg aS LBl e wlis gl Shdan SL 5 OLLS
53 oSy Sl b 0] Wi pslde S5 S 025, 55 ol
oS il e Jab s SLS 5 5l o b 05,8
DS 5 ns slye s el s cpslie sls s ol
Gl b G ms [V ecs La OleST 5T 5 OlS ola
O e Sl dal gt ol e 4 (ke i SIS s
oo Sl Golen iyl (e sla el S Bl
Sl s Bl ol s ((Js o B sl ol
aS ol ol Bl [VIdas o ialS 1 (gles s odne DY
V00l e amy AiliSo 355 wligy ol 0> b 050 Sl

b 05t il s lian 5y o SRalS OLE 32 5 s



\YaA J‘JJA AR 092 A'e)w

e G‘wp;r}lﬁ

S0 n S J5is S50 n oS el sl (K gy
L_i;._; cu.,aJL:- ))lSL.ﬂ ‘N?'J"T CJLA}M ‘V_"'JM .L_M..S_;).l:.b cdfb‘
S e S i 31 S Sl IS il 015K aud A

el 0l 4 OS]

(A)

Fig 1 A) Dunaliela Salina Alga Powder and B) Potato
Fiber
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Table 1 Treatments studied in this study

Description codes
- e b oo R% < il e s Control sample (no additive) C
T e e s S8 S5 el Sample containing 0.5% potato fiber T1
Olyme 9 A2 RIED) (S Calh b a3 Ve B 4l Sample containing 1% potato fiber T2
_ Sample containing 1.5% potato fiber T3
Fao o g 5okl (68 oIl ol gl 5l s (50 Sample containing 0.5% Dunaliela Salina Alga Powder T4
¥\ = Sample containing 1% Dunaliela Salina Alga Powder T5
ARN RN Sample containing 1.5% Dunaliela Salina Alga Powder T6
Z. Sla . e Combined sample containing 0.5% potato fiber + 0.5%
o sl gl s YTV Dunaliela Salina Alga Powder 7
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Table 2Chemical composition of semolina flour, potato fiber and Dunaliela Salina Alga Powder

Semolina flour Potato fiber

Dunaliela Salina Alga Powder

Chemical composition

13.80 + 0.44 18.73 £0.39 11.16 + 0.44 Moisture(%)
13.40 + 0.61 7.70+£0.28 2242 +0.43 Protein(%)
1.10£0.13 1.10 £ 0.09 3.00 £ 0.05 Fat (%)
0.74 +0.05 3.51+0.07 6.81+0.09 Total ash(%)
3.90 +0.28 6.05+0.32 548 +0.21 Crude Fiber(%)
Table 3 Moisture, protein, fat and ash content of all pasta treatments
Moisture (%) Protein(%) Fat (%) Total ash (%)  Crude Fiber (%) Sample
9.69+0.32% 1127+043% 096+0.07° 0.767+0.026°  2.81+0.23° Control sample
10324 0.17¢  1042+022°  087+0.04° 0.859+0.014¢  3.65+0.12¢ 0.5% potato fiber
1042+0.21%  1051+0.20° 093+0.06° 0.88+0.013% 4.17+0.15° 1% potato fiber
10.58+£0.27™ 1031+£0.30° 090+0.05° 0.897+0.007°  4.63+0.19° 1.5% potato fiber
1043+029%  12.33+0.18°  1.14+0.018°  0.94+0.019° 3.36+0.13¢ 0.5% Alga Powder
10.6240.17°  12.86£0.32°  128+0.10™  0.967+0.015" 3.74+0.22°¢ 1% Alga Powder
11.40£033*  13.61£039°  1.42+0.12° 1.053+0.020 * 4.13+0.14° 1.5% Alga Powder
10.63£0.20°  1224£026°  1.12+0.06°  0.939+0.037° 3.86+0.15" 0.5% potato fiber + 0.5% Alga Powder

* Different letters indicate significant differences between the values of the difference in level of 95%.
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Table 4 Baking Dilution and Texture Rigidity of Different Macaroni Treatments

(%)Baking Dilution Texture Rigidity(Newton) Sample
7.50+£0.41° 6.63+£0.53* Control sample
6.76+0.33* 5.92+0.36™ 0.5% potato fiber
6.11£0.32" 4.83+0.28¢ 1% potato fiber
5.84+0.24°¢ 581+0.31% 1.5% potato fiber
6.10£0.35™ 5.69+0.32"™ 0.5% Alga Powder
5.71£0.39° 5.13+0.27% 1% Alga Powder
4.99+0.25¢ 5.07+0.41 1.5% Alga Powder
5.46+0.47% 5.19+0.46 ™ 0.5% potato fiber + 0.5% Alga Powder

* Different letters indicate significant differences between the values of the difference in level of 95%.
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Table 5 Raw fiber content and color indexes of different pasta treatments

b* a* L* Sample
28.96+0.47° 0.96+0.19° 65.51+£0.22° Control sample
28.26+0.25°" 1.17+0.07% 65.90+£0.25 ™ 0.5% potato fiber
27.724039 1.1240.10° 66.38+0.24 ™ 1% potato fiber
27.13£0.33¢ 1.03£0.16° 66.53+0.34" 1.5% potato fiber
31.374041°¢ -4.13+0.22°¢ 50.57+0.49°¢ 0.5% Alga Powder
32.33+0.51° -4.81+0.17¢ 49.50+0.32F 1% Alga Powder
34.28+0.35° -5.55+0.16° 47.69+0.27¢ 1.5% Alga Powder
30.44+0.43 ¢ -2.82+40.13° 53.53+0.52¢ 0.5% potato fiber + 0.5% Alga Powder

Different letters indicate significant differences between the values of the difference in level of 95%.
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In recent years, using additives and different components to improve quality and nutritional properties of
macaroni have been considered. Therefore, the objective of this study was to evaluate the effect of
fortification with Dunaliella Salina microalgae powder and potato fiber on physicochemical and sensory
properties of macaroni. For this purpose, different levels of these two additives (0.5, 1, 1.5 and combined)
were replaced by semolina flour in pasta formulation.The obtained results of chemical tests showed that
increasing potato fiber and algae powder levels in formulation led to increase the content of moisture, ash
and fiber in samples. By adding the different levels of potato fiber in macaroni, protein content
significantly was decreased (p<0.05), but, significant changes in the amount of fat was not observed.
However, by increasing the D. salina algae powder in formulation, the amounts of protein and fat were
increased.The results of physical tests showed that the increase in the concentrations of potato fiber and
algae powder reduced the cooking loss of the samples. The hardness amounts of samples containing
different levels of potato fiber and algae powder were lower when compared with those of control sample.
By adding potato fiber to macaroni formulation, the L* amount was increase, but the b* amount was
decreased.However, addition of different concentrations of algal powder in the samples led to the
reduction of L * and a * indices. The results of sensory evaluation of macaroni samples showed that
treatments containing high levels of D. salina algae powder (1 and 1.5%) had lower scores than other
samples. With the exception of the samples containing 1 and 1.5% alae powder, other examples in terms
of sensory characteristics were acceptable. From the above results it can be concluded that the addition of
D. salina algae and potato fiber to macaroni improved the cooking property and nutritional quality of the
macaroni products. Finally, the sample containing 0.5% potato fiber and 0.5% D. salina algae powder can
be introduced as the best treatment in this study.

Keywords: Macaroni, Fortification, Dunaliella salina algae, Potato fiber, Nutritional quality.

* Corresponding Author E-Mail Address: m_tavakoli2012@yahoo.com

a4



