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Figure 1. The moisture content of puffy snack in different concentrations of pumpkin powder
* Different letters on the columns show significant difference (P<0.05).



OVPB aw> Cpwd dt g (owidho  oiixo

JRRCISU I IPIINE W G TR D I COUNSIN
5o S 8 s b Ol Bl 511 e s 42l
! 3 el s el 2 s Ll 53
OLLSen 5 o Swls 5 .(VF) 251 Cdillas o
e S Olge 4 alsb 58 3 Sl eslial (Y01 8)
AR s s b e DY same 3 0 Sl 28
e S sk 508 o sls LS 0T s sl
el b eVl 6 Glyme b b S

AYE) syl callas Guass oyl

J.uS MJQ
fiber (%0)

O = b W s L Oy -] B0

10
Sy ol glsaS jos
Pumpkin powder (%)

g 08 3y ilie glac e 53 oKh L e 1Y S

S 53 Sl b (6,030l & by ol £
ol Sy o el e ) Sl 5 e L1 Y
& S g Olpe 00 VL (2l 5S35 Y
S a U L lad elad comils sl
ol 4 ol UL i P/ 0) dndlsyls ne
S5 Sy OV 0800 sl 508 o5 Sl
b ol Rl el etasbs Rl esdle
535y Seslital Coaal Wi 0 £ 58 50 (p) il 0
ms Ot Sy OV g5 3 |y olsl i S

I

15 20

(P<005) .L...::LL;G )\)L;'»:.A QJL&J slasOlis th_)}fwo S &:)JLG'.:.A LJJJ;;-%'

Figure 2. The fiber content of puffy snack in different concentrations of pumpkin powder
*Different letterson the columns show significant difference (P<0.05).
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Figure 3. The B-carotene content of puffy snack in different concentrations of pumpkin powder
*Different letterson the columns show significant difference (P<0.05).
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Figure 4. The polyphenols content of puffy snack in different concentrations of pumpkin powder
* Different letterson the columns show significant difference (P<0.05).
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Figure 5. The hardness of puffy snack in different concentrations of pumpkin powder
* Different letterson the columns show significant difference (P<0.05).

L) 5 @b 3, Lsddad 5 Sl sls oL (Ye0q)
S (Bl s S bl GG anls sl
Sl 5 s glacls Olpe (1ol Jds 4 4S5y
Cillas G nl i L oS 535 Jgame 3 O]

(Y4) 5,1

\Al

pmdls Ol e AL TN S0 4 4 5 L el
Syt by e OF (28 5 Aol Jlas 4 by
N R S NI S DR e
sy Jald Jlad b lajled oled s (golo sme
S 110 5 Ve e e Ll (P</00) 505



MY b)w c(\\).ﬂé‘_ﬁ"i& 3‘90‘5)‘@9‘5)91)54.;)‘&3

0.10

0.08 -

0.06 -

0.04 -

S Sia y p K SS) dipaily)
Density (Kg/m3)

0.02

0.00 T
0 10 15 20
(%) sl
(%) Pumpkin powder
2l S s glieas b bls ;s LSy wddls A IS

(P<005) .L...::L-L;c )‘JL;'»:.A C)‘,u; s kaasOlis Lhuji..» S C)}UJA ‘—é}j’ L

Figure 6. The density of puffy snack in different concentrations of pumpkin powder
*Different letterson the columns show significant difference (P<0.05).
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Figure 7. The expansion rate of puffy snack in different concentrations of pumpkin powder
* Different letterson the columns show significant difference (P<0.05).
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Figure 8. Evaluation of color of puffy snack containing different concentrations of pumpkin powder
*Different letterson the columns show significant difference (P<0.05).
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Figure 9. Evaluation of texture of puffy snack containing different concentrations of pumpkin powder
*Different letterson the columns show significant difference (P<0.05).
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Figure 10- Evaluation of taste of puffy snack containing different concentrations of pumpkin powder
* Different letterson the columns show significant difference (P<0.05).
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Figure 11. Evaluation of overall acceptance of puffy snack containing different concentrations of pumpkin powder
* Different letterson the columns show significant difference (P<0.05).
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Abstract

Background and objectives: Fortified foods provide not only nutritional requirements, but also
have positive effects on host. Puffy snack consists of whole grain bulgur and flour puffed by
using extruder. Pumpkin is a good source of carotene, water-soluble vitamins and amino acids.
Pumpkin can be processed into flour which has a longer shelf life. Because of its highly-
desirable flavour, sweetness and deep yellow orange —red color pumpkin flour has gained much
attention.

Materials and methods: For the production of pumpkin powder, after the skin and seeds was
removed, the edible part was cut into pieces of 5 mm and dried in the dryer with hot air (65°C)
at 1 m/s flow rate for 8 hours to a moisture content of 10%. In this study, the effect of replacing
corn flour with pumpkin powder (at four levels of 0, 10, 15 and 20%) on physicochemical and
sensory properties of snack was evaluated. The mean values were compared with Duncan test at
95%. The physicochemical properties of puffy snack evaluated were moisture content, total
polyphenolic compounds, fiber, B-carotene, density and texture.

Results: In terms of crispiness, there was no significant difference between prepared snacks
(P>0.05), but moisture contents were found to be significantly different in the range of 2.58 —
5.11 % in different samples. The highest amount of f-carotene (0.45 mg/100 gr) was observed
in the puffy snacks containing 20% pumpkin powder and the lowest amount was found in
control (0.09 mg/100 gr). Increasing the pumpkin resulted in significant increase in total
phenols (in the range of 433-2203 mg/L). The higher levels of substitution led to manufacture
products with the higher expansion rate than the control sample. The highest rate of expansion
rate was for puffy snacks with 20% pumpkin powder which was significantly different with
other treatments (P<0.05). The results of sensory evaluation showed that the puffy snack
containing 20% pumpkin powder had the highest score for color, texture, flavor and total
acceptance.

Conclusion: Significant differences were found for the amounts of fiber and p-carotene,
expansion rate, density and texture when the new produced samples were compared to the
control (P<0.05). According to the physicochemical and sensory results, the puffy snack
containing 20% pumpkin powder can be introduced as the best formulation.
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