€ "ON / 22 "IOA / §20Z Jswing / uonunN % ABojouys | poo

A

359 3|7 6 erriv @ 343 [ e[ Fe 6 cbd [ evorfa g

Glgs Wy )3 (2l 995 Cawgy 3,1 L 08 51 (o 350l>

CHLILE Com CobhE L, S bl sl
el e oy s oMol ST SIS sty Cpi Aty o LG i 5 pole 05,5 k] ol a5 gl il

el o oo lo) S0 iniio (65500 gy 09)S o inio (S oASuigy clgpiio IS oo ol
el e St Mool T olSls sty b i oy o s olio 5 pgle 09,5 il

V¥[8 tllie 5y gyl V¥ B8 i il b

sy

Cowgy Cal Al (b5 Cuenl (5y0liS Sluls 1 augs edlitwl g YU (cladss (i)l b olde &V guame dawgs )9yl Jdodde
P ok e So plyisd Sy BabSS) 5 (xSep b (Jblun) SlS 5l e glasleny I (So plysa gl giS
255 )18 03liial 3,90 (U8 5 (2l Y gazme 9V a3

Slg> gV ) PSSl I oty 3Nl (lsie 4 2003 10 9 V) Y T e e 2l giS Cungy 3] 1 g 9 Sge
5 Bl clasSh (L* 5 0% @) S5y sloeadls b g i ol Sl sy lsime (L 5l da wigel 5 45 0olizl
85 )13 byl 3)90 (g Sluogas

28l Gl by jud g (Bian o Cash (i (2l g Cungy )] (3ule o s (I L ob s gl baidly
Wl oyl p Bl il BF g aF olie g Wad ey ladiges « S5, slayasls Has 5l o) Iy mals ol clls o5 s
o 03ef) 3 b Gl el ey g (S oS byl (lBl il maw GRIEIL (Siee 5 Ghe el (B
PV gl b slodiges o Jb o caidjgl casd ay |y S oy Slitel i lologiS Gy 0, 200 Y 9 ¥ (gl (sladiges
20,8 S (g5 ol liliel bl 9 S5y 50 gllacl lyuss Juds 4 (e )> V0 5 )Y)

ol b 4l ams e GlE gy g b i 1] Sl (clapis 55)) oS & gl g8 gy 3 5l edlitel 16 S Al
D, 55 1y Jgamxe (6 ) Bile dgap Jwnilis ¢ ol culad

= S S5 sland 55 s Sy olsl= 508 (lgs (Bl Sls g ol clB05 )

email: Hojjat.karazhiyan@iau.ac.ir SlslSe Jgtume oty *



g 359 )3 (lghs 955 Gy 3 U 058 3,1 i ule

55 P g 050 Jlaw puS )1l Lol
s YU sl & a»4 L .(Entezari et al., 2017)
@he bl 4l by Wy a8 e
Oluogad <)l 5 glasdas (o5, daume jolaie 4 Cuwlio
dSpdiee el Jpamme (pir (e g (RJPeSS
.(Zomorodi and Faramarzi, 2020)

S s (S (oopp (VVT) ohSen 5 Akbari
Pl 1y )b uilel g 48,5 5,1 L osds ags <lign
3 oiSls S (YoIA) o Kea 9 Khorsand sl
g (g g (plondsufd Sluogad p (wie g bgw
O Sile b i @l W28 wp |y 50
5 Cagby (o> Cuwd I Sl e s 3] 5 Ligw
by 5 ST @ Al oemen 5 89 >
9 Zomorodi .5 salls diges & Cows diges jd
2 pladgel o S &b yde W36 (Y-Y+) Faramarzi
ol 13 il 0,90 1y Sligd g g S 0l

DR 4 paie Caolh S il ST s ]
2 3250 paiS 3] )i bl paiS )1 )5 (g
M plo 5 odlatal b gas B 1y LIl sla 03,918
h @lpb eV game i Jie Glye 408 ik
5 0yl g 40gls bow dSle K> slaaly 5l eslatwl b
o285 (5l (pgds paS )] slansole rizmen
Jideani, 2011; Ribotta et al., 2004; Rosales-)
o Ve ki lon &S 5,00, (Juarez et al., 2008
N olge 9o iRl glie plo bl b Jge s 5l
5 3900 SxSsl y5dS & pAS (5 sk OIY D)l
Spo &5 5jyglaS sboodles p o3)ly jlis b 5l (o>
33 slo3 jiuS Slalllas 5y ol 5l cwlS 25 0 paiS Ao
Mg 0 SN plo 9 SV g8 hges 3y 1 o3l dige;
bl plo g glpl 2 (b oy 4 ey plio ©¥gaxe
Ghiafeh Hadian and) cwl 48,5 &jee ke
.(Davoodi, 2017

b sdae dlse gol> (2lgl 935 Cungy 4l 2929 L
OV pame Wy & drels L0 @ an g LY conl 48,55
©lgd ooy crl )2 (oo lp el 5 CotS L

el 550528 Cluogas ¢ alsls 915 Cangy 3)] (gl

doddo
Golow o b & o bajls el ogMe o
@ oS Byae sy o |y ite Ol aSl 258 o
Moghadasi and Hosseini Ghaboos,) »>,l> Jls»
(2019

Mol o8 o5 03l 31 'L ygS oS i &1 (glagaS
5 ol Gpmn)S slajsaS plos > &S )b slo
5l ol jlons auie (ool gaS S o Ay gl o3
Moghadasi and ) cul oS ¢ 88 copg, 8L
3 wlsbgsS WJg 5.0 (Hosseini Ghaboos, 2019
Vs Jl o gl beg oas al) jLl sk ol
> ooy ol po a5 oyl 5l e Wil o o ADIYAY
2o 938 axiladl o by (gygl el dm )y )8
s g Al Shed cubls )] SaMS g cungy Jolid
Yazdanpanah ) wgs o Comome (5ysliS Sluls
Sl om 2lessas wluls (and Darvishi, 2020
03 pme Juoyd Yo=Y 3gas ) sgro Chomd Cuily
el 918 slasilony a5 Canl ol 5155 Cawl 00
9 M998 lyme (J8 Sl 5 (uSen Jle gl
(Bemfeito et al., 2020) cul Slaws! sl ol 5
2 (Cussy 5 ) gl 505 51 b pass o) (23S0l
George, ) cé,5 1,8 oolawl )50 CogSius Mo
L olbcosun My @l pas o) L il
M asube e )d (wiores J(Hussain, 2022)
935 Cavgy 3yl Moy Vo lawgi odd ans o S¢S
Lacl (hpdy 3)90 yidin (oue (b))l olide 1> (2ol
.(Mishra and Sharma, 2019) 13 5 ,I,8

RS Fawo jl &Sl (03)] s o9 Sbgd
OlPs g dgdue dutd 19y 53 0 3035 b g 03U yred
S joubgd dguiwe odlatwl 4l 51 () 136 o b g cuils
OYgame gl 50 o cel ©lgd 09 s5lp

! Cucurbita

2 Cucurbitaceae
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Table 1-Results of moisture content and aw of donut samples containing different levels of pumpkin peel flour
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Sample Moisture content (%0) Moisture content (%0) aw aw
First day of cooking Second day of cooking First day of cooking Second day of cooking
Control 16.12+0.02"¢ 16.21+0.01%¢ 0.838+0.001"° 0.834+0.003%
3% 18.96+0.01°¢ 18.99+0.014¢ 0.830+0.004%2 0.830+0.002%%
7% 20.94+0.047° 20.98+0.024¢ 0.812+0.003"° 0.800+0.004%°
11% 21.45+0.05"° 21.98+0.037° 0.795+0.0024¢ 0.780+0.0035¢
15% 22.24+0.047 23.12+0.03" 0.785+0.003%¢ 0.770+0.0045¢
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The results are presented as the mean of three replicates + standard deviation. Lowercase letters in each column and

uppercase letters in each row indicate significant differences (between day 1 and day 2) at the 95% confidence level.
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Table 2-Results of Fat, Protein and fiber content of donut samples containing different levels of pumpkin peel flour

sample Fat content (%) Protein content (%0) Fiber content (%)
First day of cooking First day of cooking First day of cooking
Control 39.94+0.40° 6.58+0.02° 0.00+0.00°
3% 40.01+0.50° 7.21%0.01° 0.23+0.005"
7% 42/12+0.26° 7.80+0.02° 1.66+0.03°
11% 44.78+0.05° 9.12+0.01° 3.18+0.02°
15% 48.90+0.03 10.20+0.03° 6.12+0.01°

bl o duo )0 ylipabo] g )d Jblize BB 3gmg 0y LS (gt )0 Koo gy bl g jlze CBliodl LSS 4 Ske Jgds ol

The results are presented as the mean of three replicates + standard deviation. Lowercase letters in each column indicate
significant differences at the 95% confidence level.
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Table 3-Results of color indices (L*, a* and b*) of donut samples containing different levels of pumpkin peel flour

L* L* a* a* b* b*
Sample First day of Second day of First day of Second day of First day of First day of
cooking cooking cooking cooking cooking cooking

Control  72.76+0.35™ 70.01+0.29™4 -2/05+0.08%1 -0.72+0.07"¢ 33.57+1.51% 36.02+0.87"¢
3% 71.65+1.22°3 69.23+0.56%° -0.88+0.03%¢ -0.60+0.00%¢ 37.51+0.374¢ 39.65+0.36"°
7% 66.50+1.70"° 62.34+0.825¢ 2.17+0.50%° 1.42+0.14%° 42.62+0.20%° 47.48+0.12"°
11% 62.23+0.39°° 60.12+0.22°° 3.21+0.07" 3.14+0.08™ 43.72+0.06%" 49.12+0.30™
15% 61.98+0.25"° 58.20+0.125¢ 3.75+0.09™ 3.31+0.22™ 48.33+0.17™ 50.12+0.25"
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The results are presented as the mean of three replicates + standard deviation. Lowercase letters in each column and
uppercase letters in each row indicate significant differences (between day 1 and day 2) at the 95% confidence level.
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Table 4-Results of textural attributes of donut samples containing different levels of pumpkin peel flour

Hardness (N) Hardness (N) Chewiness Chewiness Adhesiveness Adhesiveness
Sample First day of Second day of _(Nmm) (Nmm) _(Nmm) (Nmm)
cooking cooking First day of Second day of First day of Second day of
cooking cooking cooking cooking
Control ~ 14.81+0.06™ 19.93+0.04"¢ 16.43+0.00% 26.70+0.00™° 0.010+0.00%° 0.024+0.00"
3% 15.84+0.04%¢ 20.28+0.08" 26.28+0.01% 36.86+0.01° 0.012+0.00%¢ 0.028+0.00"
7% 22.82+0.01%° 25.41+0.02°° 41.71+0.00™ 45.21+0.00"¢ 0.072+0.00%¢ 0.039+0.017¢
11% 33.36+0.077 35.21+0.02" 42.26+0.01%" 52.86+0.01°" 0.095+0.025" 0.065+0.01*°
15% 37.41+0.02% 42.28+0.02"2 49.50+0.0152 85.04+0.00" 0.101+0.017% 0.081+0.08"*
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The results are presented as the mean of three replicates + standard deviation. Lowercase letters in each column and

uppercase letters in each row indicate significant differences (between day 1 and day 2) at the 95% confidence level.
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Figure 1- Results of sensorial characteristics of donut samples containing different levels of pumpkin peel flour at first
day of cooking.
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Abstract

Introduction: In recent years, the development of nutritionally enhanced food products and
the optimal use of agricultural by-products have gained significant importance. Pumpkin peel,
as a by-product rich in bioactive compounds, fibre, protein, and pigments, can serve as a
valuable substitute in bakery and confectionery formulations.

Materials and Methods: In this study, pumpkin peel flour was used at levels of 0, 3, 7, 11,
and 15 % as a partial substitute for wheat flour in the donut formulation. After preparation,
the donuts were evaluated for moisture content, water activity, fat, protein, fiber, color indices
(a*, b*, and L*), textural attributes, and sensory properties.

Results: The results indicated that increasing the substitution level of pumpkin peel flour led
to higher moisture, fat, protein, and fiber contents, while water activity decreased. Regarding
color attributes, samples became darker, with increased a* and b* values. Textural analysis
revealed that hardness, chewiness, and adhesiveness increased with higher substitution levels,
while porosity and softness decreased. Sensory evaluation showed that donuts containing 3
and 7% pumpkin peel flour received the highest scores for overall acceptability, whereas
samples with higher substitution levels (11 and 15%) were less favored due to undesirable
changes in color and texture.

Conclusion: Pumpkin peel flour not only enhances the nutritional value of donuts by
enriching them with fiber and protein but also contributes to improved shelf stability by
reducing water activity.

Keywords: Donut, Pumpkin, Physicochemical Characteristics, Sensory Properties, Textural
Attributes.
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