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Fig. 1. Effect of quinoa flour substitution level on the dry matter content of dairy dessert
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Fig. 2. Effect of quinoa flour substitution level on dairy dessert ash
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Table. 1. Effect of quinoa flour substitution level on the pH and acidity of dairy dessert

Fat Amount of flour (%)
3.23 + 0.003¢ 0
3.25 + 0.003¢ 20
3.3 + 0.003° 40
3.35 + 0.003" 60
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Table. 2. Effect of quinoa flour substitution level on the fat content of dairy dessert

PH Acidity Amount of flour (%)
6.52 £ 0.153% 725.11+3.528 0
6.51 + 0.154"8 26.94 +3.62* 20
6.49 £ 0.13° 27.55+2.83* 40
6.46 + 0.16¢ 27.61+2.78* 60
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Fig. 3. Effect of quinoa flour substitution level on water holding capacity of dairy dessert

S L3S SIS JoS 3T L g pp e S5l
3,1 sl ol 5s bF SL* S sle Lol Ol
w 2™ Ol Ll sl 2als dals 06 4 cond 158 LS
SIS, gl el azils Il ol e s
Wile plaaaliosl 5 SIS Sl sanStat 13 5 00Vl
Ll b 02 o a5de e 158 2T S5 0 o
e kS 3l gl Lol 4 Cod 30 STy (o
S alssl Cel spge pl aS A T S Sldde
s Ay a5 [YT] s pd e OU sy (5503
> S gl S Gl |55 251 3 i,
IS (Y0) DL 5 esliaal ol sl 0 2
b* 5 L¥ Laxle b L3 1sS doys il b ows S
Koy Oddio g e Ll o bl a® jaxls 5 Jals
SIS pa Jds 4 B e slas )T & el Cpd
S 351 3 o e ool il 5 Lot 50,18 (ol

[YY] sl

S s S, s S bl -V-Y

L* S5 slgasle ool 3 mls & Jotr o
ssb Olea ol el &Il o) s B ga® (b))
J5S 551 oKl doys Sl bosgd o odalive oS
Lo e bl bF par (LY S el
Gl anl talS 0 A58t gl pae sk
(YY) OLen 5 Sw dass 5o (p<t/+e))
Sargassum S 53 S, DS 535 L S 1S
cwles 5 Saisys JiaS Cel angustifolium
OLan 5 LBLL [¥ ] ol odd d s Glad ya
LS ls ol b 508 03,3 Ky W3S 18 o(Yee)
Sy (izman 3l oo OF 53 by 63855 5 9 5 51 30
el 5 o8 b IS Gladils IS S 5508
b 08 2 855 WY 5 VAV OVAV L
5 A8 il e Ay e 4 [V Y]
fﬂséuajw‘_ﬁwﬁﬂgwlﬁaﬂﬁajb

BB, DL c(\qu) Qb&.&.ﬁ B} L}""-’A C,-.w‘ ol J‘J

Table. 3. Effect of quinoa flour substitution level on color index of dairy dessert
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Amount of flour

Color index L* Color index a* Color index b* (%)
(1)
71.84+3.924 -5.77+1.26P 9.48+1.78P 0
67.79+4.778 -5.34+1.24¢ 9.06+1.76¢ 20
64.65+4.79¢ -4.74+1.23B 8.32+1.78 40
62.68+3.98" -4.6+1.214 7.8+1.634 60
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Table. 4. Effect of quinoa flour substitution level on firmness of dairy dessert

Firmness(g) Amount of flour (%)
0.0109+0.0037¢ 0
0.011+0.0025¢ 20
0.014:0.00578 40
0.0168+0.0047* 60
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Table. 5. Effect of quinoa flour substitution level on the adhesiveness of dairy dessert

adhesiveness (mJ) Amount of flour (%)
-0.0032+0.0008" 0
-0.0028+0.0006* 20
-0.0026+0.00124 40
-0.0025+0.00074 60
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Fig. 5. Effect of quinoa flour substitution level on the appearance color of dairy dessert
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Fig. 6. Effect of quinoa flour substitution level on the odor of dairy dessert
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Table. 6. Effect of quinoa flour substitution level on the taste of dairy dessert

Taste Amount of flour (%)
8.75+0.74 0
Ostsl Al @ 8.57+0.6* 20
8.55+0.4% 40
el 8.35+0.5¢ 60
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Fig. 7. Effect of quinoa flour substitution level on dairy dessert texture
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Table. 7. Effect of quinoa flour substitution level on the overall acceptance of dairy dessert
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Quinoa, a nutritionally valuable pseudocereal, is rich in protein,
carbohydrates, minerals, unsaturated fatty acids, vitamins, and fiber.
Considering the high nutritional value of quinoa flour, this study
aimed to produce Ferni (which is Porridge in English), a popular
Iranian dairy dessert, using quinoa flour. For this purpose, quinoa
flour (0, 20, 40, and 60%) was added to a mixture of cow's milk and
buffalo milk (0, 50, and 100%) and sugar. The mixture was heated
until the desired consistency was reached and then cooled in small
containers and stored in the refrigerator for 14 days. Physicochemical
and sensory tests were performed on the samples during storage. The
results were analyzed using SPSS software and Duncan's test for
mean comparison at a 95% confidence level. The results showed that
with the replacement of rice flour with quinoa flour, the dry matter,
ash, fat, acidity, water holding capacity, redness intensity (a*),
firmness, adhesiveness, and texture acceptance of the dessert samples
increased. On the other hand, the values of pH, yellowness intensity
(b*), and odor and flavor acceptance of the dessert samples decreased.
But, with increasing percentage of replacement of rice flour with
quinoa flour, the values of lightness intensity (L*), color acceptance,
taste acceptance, and overall acceptance decreased. On the other hand,
the values of pH, water holding capacity, firmness, lightness intensity
(L*), appearance color, odor and flavor, texture, and overall
acceptance decreased. In conclusion, the results of this study suggest
that up to 40% of rice flour can be replaced with quinoa flour to enrich
Ferni.
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