@ V- BAYY Glowao NV r Jlo /Y o)los YV als / glie mlio (sla yimgly 4 pudi [ didvghy (sole dlio

lournal of Food Research

DOI: 10.22034/FR.2021.41436.1756
saddi b (oadeul SuS i g (o3branidi oS58 Cudas gLl g (o gla gus jagy B oy

rg_;j_\ébbéé.“y|3§” wﬁ@@e&a@eﬂn.\:\m‘\ e ala B

A9/4/0 55y s A/VE il s sl

Ol eal3T e ohalsl 3T oKty gl sl asly ( lie o e 5 pole 05 8 A3 bS]
Ol Geal3T e ool 13T ol&isls galsl dly OledS 3 olis e Slidss S e sl |
Ol pl gal3T e oadalsl 3T ol &Kils gl 3l asly ¢ olis o wdigs s psle o S St "
Email: Hosseinighaboos@iauaz.ac.ir 43K J yis®

¢J..s;\§ ‘L.):";GJJ# (B9 ‘e cO.AT ¢J§.A.u§ c‘zf:)e:bo &ﬁu.ujs cﬁt&uugdaa%:)‘ (5)\9\).4.& (5:)5.46 J‘JA (56‘.;\9:‘)'3[3 _)‘J;A G‘J‘J
Crl o9 ndua ol Sl wal Sl gl BT sl dlea 31 pladlind o500 con slamal (g oSS
9 paelS) (Pane sl se 5 B0 Gad A gladsd (55 Guss 1Dl Jads & gldal 5 (ol sla 50S (lasu s S (a5
SﬁSQJ:\...uY\}oJéJJMJJY' JY' AR L;LAC,J&.L.LJJJ).)‘):'Q:\“SQW.&MTJQJJJ@@Q\,&A
QJLEAJJJAéd.ailJﬂ-‘\}:d\’.&.ﬁ“w—u}\sOégtﬁJ‘&wJSibféGLAL;}JJJ*JA.‘;G:\:)MJJQAGL-U“&:\AM‘
6ﬁa&mw‘ﬁ§uw‘xyﬁ)dCL&M‘J@‘JJAJJSJJ\%@:\;JAMJJUI%‘)S‘Q&tmd;‘)‘ﬁ
s Hd ‘/iY ‘Ls ‘/\ﬂ \9‘:‘@@ 0‘/°\Y ‘Ls‘\/V/\ s Hd \'/‘i ‘L} \/_\. :)‘ ufE‘):MLAM}A.\‘A:u.u.‘SJUAT ‘J::fé s Hd
9 C,\:;}Ia) ‘L.):‘:‘:JJf. zC)SJ‘)lS‘:s:\ ‘&J‘:Lo u:u%.a.b .(P<'/’O) AR EREX) LA‘)Laez Uﬂ Ls‘)“’u—.‘“ u)llial\, C,\S‘:& u'l\f‘)ﬁ‘
s G5l b (P 0) il Gl solssine sl Lasssy aSola waoss GBI L 8 LSS ddls
ST SER- SRSV X WER LI P VP RV ST SIE R RIS RSP FUS RSN P SR PR R EN
Gl 33) B ppaad 55N el pulead s (P07 0) @il Giliil o liine ssbas 4wl JISLl YH/AY 4 VUVY
Cond 4 (B e0 Y/YOE=TVYAV 9 (3503 Y/ VA-0/EYV b0 same 5o sl 55 4o adaslgn S0 5 Jol Duo o9 o b Gllsal
it Jsans Gl Gaie g lie cpl Ho sael s 4 sla S5 ple G aa s Loy cals K (35 Ll ol

4\9454654:\4@\9:\5&1-

@;MJ‘hé‘xwuzglJ,g‘;;JJlSt%:ggzdsggjlg



Voo Jlo /Y oplod ¥V Al / olis mlio sba jingh 4 pis

Al 55 sl lslasaS Hasm (Yo Vo (2l 5 (ul)
omeslie YUy (5 5 HLSE 5 odSL plae oY pmns
o5t i (Y GLlSan S 5) 4l
oY 5058 50 1y ol sl 50S 5o 5 (VYA0) I, Kaa
ol 9 Husy clle G g 5 suliinl aliul SS
plelamju Ve 1) bl S S (5l e cga
4 ado g Hlehsl (Yoo F) ol,lSan o Wlass 5 . ai0 sad
Sl S L pae oY smne w5 sl lsla oS Hus
cslie (35 LSS @ caly 5 Ol i 5 o
OlolSan 5 LlaSs gy (6 5-Sa0 a5y L9 il o
TN =Y Sl solii) 4 aauls s aiaaa (Y00 8)
o a0, T e 0 3Sola olsla 50 < usny
S 15 0T BaulS Dhais 50,5 K bl sla
DB il a5 e GEASS uas i sty 5 ndids
8552 0958 531 (YIA) el (P 5 LS 28 S
ody slacs 5 o gl S5 0 ) lsla s
099 -8) ials G135 80 (oA (i a6
sk Gl ael dn oIS 4 plgla g S 6
Lol asa S 4 oS (35, LS 5 (5 55 ad SiuSIA
bl (ualS (gl dne Hbds 45K (o pads aaa
55 5 PH halS 4 jade 90S 6 5y cued Ho il 53
G993 s K s (o s s lSne 22
Pl g mlas K slasial )l 5 (2lsls 90 8
aie g as I il da oK ae s Lol sl Hlo Jas
S (5308 5 (5905 «blad (il 38 4

S Spinacea oleracea L. ale alsl, 04 .l
oo gl el Sl ssiia sul S age slags o
S ol Gl 558 Jlaia e 5 Ll (35 e 3blis
bl o aS @b w Jlw vee e 5l i
e i) sl €S sl (S slags S 0 siagn
5 (YN GLSan 5 ¢om YoV JIauLET) su g oo
o3l A LSl o, smts o ik sladsla s LS 5

GQAJIJ_J.; ‘)‘..\—E.A (5‘)"" C‘—\A—l—u‘ -JJ—::JL;A B sad

2 - Pongjanta

doudo

Ay asre s (s Ho8lES plie s gaas 855,54
slasilo sy 5 il candlane (Sopll y cman
saliica) s 0 1) O Sia gy a8 (2lik mlio
3 s ) o) il g laas LT 3l a,bign
3325 4 ALSla a5 L sulss slasa 158
5 eyl W ems 9 gmraS Ly a3yl 800K S pimo
Y40 HLSan 5 oo gnls) aiicua dal o dies geul )3
50855 5 o YA (LS 5 s illae
saass Jalo o (Y-Y. solplalsl 5 alls V8-
S se slaniad la S5y e QRS me 4 B)le
e 4S5 G5y ol 5 (Sla pand iiaes 5 (2132
g Yl doiadS cambis i 5 plaolas o
Sl a8 lie Slge wl g (shps LA w0 s o
sola AlS ulse 5l a2 glalie (5 s ol sl
gl oSl BT 5 ashe Juas sl e dagpelig ¢l sl
Gty 3l 8] oM (aandS 5o age (B S5 il 5 o
9 o N E e GHLSan o Sl s Smwe) aily
(Y04 alls 7+ +4 llSan

Cucurbita _uia 4 (Cucurbita moschata)' ol sla guS
)y 50 9 9,ls 3—la3 Cucurbitaceae sol ssla 5
Sl had Jpmne S (plola 5SS oo 035 Sle
slatnelins (o Dl 5 Yb laass (adsl ddo & <
O3 (e Wlse (nined 5 G sMu (el KBg
88 OIS g a5 AT adaie Ol aaly
9 sauS1)) w0 o B8 (Plsl plie w55 o
(Fol8 ) ilie e S ol sl guS (YN )10
el el Lol 5 OF Hu Jotae slagaliag
1 lotasaS (VW0 (GHLSan 5 (sl Guiin)
S pabs gy lae Joads 4 5 o u,T 4 Gl
Gae Sma 8- 3,5 0,5 S5, 9 Gund o sdlas
o9 ldaS el S s sl Ko cp ety

dwédm‘QuC‘y‘Jﬁﬁ“SﬂS[)wa‘}

!~ Pumpkin



Wo o153 (bl S5 (i 9 (liond (S8 kS gl g 2lgloS 39 T ()

L 50 sollS 5 olhasa s S (mon (e Ho Ghals
QHY&A):QJJMJJ\O G- 3\6\354&1)43%&9\‘}:4\

Sl
9 2ol saS Sl suliin) S3 348 Qllas 4 4a s Ly
g g3 al e (B3, Lo ol ol sieas pld )
Ol 09 s aalsa ande Sl oY emae (5l 2
ol Hum b il SS 5l ae 3 a5y
9 e ol pliand (558 palsa o gldal

(288 108 (s dsse O (2138 1))

Lagig, 9 3lse

2 9 938 5093 dagi -

faa 51 Guy - agS Gugl€ Wl e 51 C.moschata
¢@|\91;\9._\S cladls 5 (goud ulge «Cau g REELS
See 0 celis L S slaks o ol ca £
slea b #la sloa oS Saa 50 pups 9 00l s
A ode 5 48l 5 3e) slsa Gl @ s s 0C
sad SaA glad gad K 5o ) s dda e Hu (VY0
QB as A0 (e L SI ) Haae b s liw] SS 0
&iﬁ.&%ﬂﬂb‘b&i%@‘oﬁ&ﬁ)dx%dﬂ
S oSl o (Sl ladS G0 ad
Lagialedl aladl B 5 sl guidion wugh, Jobs
9 SOl Jae Husadi A8 addl SS g 5 (@AS
gl jagy aags -

b sl iy, 5 aluls (oS laa 5 Guy
o8 o g Sl s Sp S obld 4 osad s
Obisa @eyw 5 00%C slow L glo sloa (S Saa
oS SEA celiw A oue 5 Wb s e ) (lsa
S G snd KA sladd gad S 5o Sl s da e o

o952 g s A0 e b SIS e by Slan

pamie el ca iy dlea Sl (55502 (s Wlse
(I8 LS 5 5 (g (s 90 come (AT il
Lall ool lan 51 platl a2 (55500 0 op slaacsl
Bl 5 S ol 5 s Sl gl a5 Sl gl
Ao a VI ol am 5 AV /Y Jol— el
PERCUREESRIEY) L WA PRNVESKE IV WP PRI VRS
il o Sae Wl go o 50 VY 5 b as 50 Y/Y
SS a8 il (Yo 08 GlolSas 5 a5 sila)
b clinl oy L o ,ILSaS 5 s e il
Ot o0l sudd cuy s (VYAY) GILKaA o o sinse
IO go- Yo oo rolaiu yo zla il oy g ol S5 3a8aS
Rl K508 sla S5 5 (957 005 slise )
5 Coails Gad (085508 (o (O 0y sby)
S50 il K€ L 5 (Sl BT el
O b 5 s 31K i o) 458 S 5108 ey s
o gls il ey Hug il Lo S olo oL L ssas
b g SSA (sl (g)siae (SIS (G s g0 3
ook OS5 5 (o st S 5 Gl
09 il pe BALS Al 4 gad 4 i (5ol S
=N B sl o glall Hu gy ) suliial ey
Shils 0L Gura¥ 058 59 (Fme 3T 055 slise
438 plasl (Yo 0) GolSen 5 OLa bs 53 a5y
o8 e SRl L uls lias sl S ol
Oaiaad g O Sl (A (dme bl
Oloe 5 L38O slads gad (sud SS1LIS () sine
70 phas 5 oidly (ualS Lad pab cudaie 5 cuelas)|
Gaoidinn b (Boae g s Gl gie s glidal 5o
(YN0 OSan 5 sl ol o0 dsne saun Slial
=¥ b o gl sy Sl 3 aalllas
ol 331 (5598 U9 e go08 5o aai€ 85T L s 5
Oloe (2alS 5 (8558 5 (mor DRSA b o
les sad i,108 sad e sladi s 5oy ol jaaa g S

Somd 5 OS5 GeSIA ((Tsgby (s) siae Ha GRul

'~ Hellstrom



Voo Jlo /Y oplod ¥V Al / olis mlio sba jingh 4 pis

S eads e S augs sl 33 Gl Do el ey
5 ol 31l & Zlidd 5 olola soS ug bylas
slacuas © sud wias 2 o)l 3Sls Glpen
Oeou 1ol ad soldi) (VeoF e A Yo eny e 6y ey
Laada Vs oae 4 gy o S &) wl s B S
o3 s ABu E Sue L Lag eadS Gup ad bglie aa
3 g Yo it s3) ab 5 Lal bglae & alaye €
o053 oo ded ad su) aa 4By o 5 bl ol
a5 5T gl lla g€ Sug bslie Jols
e Loy OF Dusy  Jily (SBAsad 0SSy
G ¥ bglie 5 wo S GlLal blis & 5 sad S
S oae g ls) 50 T swle BU ad suyes Koo
ored Sl a S 80 Hlale ures b s s b glas ddids
G, ik, 2l gsla SIS Gl L sad sulo]
L (0loa! 38 Lo3T 08) 0l oo @iy B e 5w
Sl 4i80 Yo sue s Gusaealis da o VA0E0 (gles
Sd bass gles Lo By Y sue 4 ol o]
OLKaa 5 el puca YV alls) wws S

(\rao

sladwsS f 550 Had Saa da o 5l sud s i
o wugb; Juls ) oSsla oga (S
bl K€ a5 AS glagile)l alail B 5w
Al sl KAy S Jae e sad a2
(202 OB gy msby Jold gldl Hu s sla S5
el oal PHOSIA ala sl luag S
Al GBI 5 soSeslwl A Gaali g 5 (35S0
(el S dags -

Ofoo Jold S8 4 o OlS wsee wls) Wlse
o1 freads S (ool (OoY a5 ) GhSist
SNl s g s oy o oy 005 SaSe ies
i golusa GusslS S el slasl&ag, o) (S
25 oxed — S (g, Ol sl b il glass
L ) Joas oo ead (IS alyl ulse Gull
Al b sadiais e 5uliS o pende J 5 o)) 5l s S
o8 ol sl S eSHl) S goles
Gola sud suliil o)l ol suliin) S st g0y
s 33 Ao GLuSIA w8 <[00 e shy ws 53 VE/Y
S50 o1 oAl 5 sl lale s VY PH 5 iS55

\“‘LF:'LST:' Va/oAY 9 oyl AR _):"J:‘ u:G)] 4.}&4&34.4;‘

gLl 9 (1 9la 9S Haga b ok A (Al SuS aaly gaus¥ 9o S -V Jgua
Table 1- Basic formulation of sponge cake enriched with pumpkin and spinach powder

Ingredients Wheat flour Egg Sugar Oil

Dry milk  Baking powder

Whey powder  Vanilla  Water

g 100 70 70 60

2

1.5 4 0.5 40
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Table 2 - Chemical properties of pumpkin and spinach powders used in this study

Powder Moisture Ash Fat Protein p-carotene Iron Calcium Fiber
(%) (%) (%) (%) (mg/100 g) (ppm) (%) (%)

Pumpkin 10 9.51 1.52 14.77 10.73 25.132 0.49 9.28
Spinach 9.2 17.7 4.5 25.6 25.9 285 1.12 8.73
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Table 3- Chemical properties of cakes enriched with pumpkin and spinach powder

Pumpkin . [B-carotene .
and spinach  Fat (%) Proo/tem (Mg/100 Iron Carboohydrate Calg;lum Fiber (%)
powder (%) (%) g) (ppm) (%) (%)
0 18.60 @ 7.74°¢ 3.32¢ 9.78 ¢ 55.82 2 0.19¢ 1.60¢
10 18.832 8.72° 6.68 ° 20.79°¢ 52.23° 0.24° 4.25°¢
20 18.88 2 9.33% 8.98° 31.82° 49.28 ¢ 0.35° 7.41°
30 19.14 @ 10.28* 10.23% 50.93 2 46.73 ¢ 0.42° 10.04 @
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Figure 1 - Effect of shear rate (s) and time on the
viscosity of cake batter containing 0% pumpkin and
spinach powder
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Figure 4 - Effect of shear rate (s') and time on the
viscosity of cake batter containing 30% pumpkin
and spinach powder
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Figure 2 - Effect of shear rate (s') and time on the

viscosity of cake batter containing 10% pumpkin
and spinach powder.
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Figure 3 - Effect of shear rate (s') and time on the

viscosity of cake batter containing 20% pumpkin
and spinach powder
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Table 4 - Physical properties of sponge cakes enriched with pumpkin and spinach powder

Pumpkin and Weight after Ash Moisture Volume Density
spinach powder (%) Baking (g) (%) (%) (cm?®) (kg/md)
0 35.64°¢ 0.83¢ 17.01¢ 96.812 368.22
10 38.11° 1.43°¢ 18.80°¢ 92.42° 405.1 ®
20 38.72° 1.73° 20.79° 88.37°¢ 438.1®
30 39.972 2174 21.482 83.33¢ 479.7°
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crust containing pumpkin and spinach powder

during shelf life
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Table 5- Texture profile analysis results of cakes enriched with pumpkin and spinach powder after 1 and 14 days
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10 713.88 ¢ 0.89° 0.64° 0.24 % 851.85°¢ 0.88 % 0.60° 0.22
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Table 6 - Sensorial analysis results of the cakes enriched with pumpkin and spinach powder

Pumpkin and spinach powder (%) Color  Texture Flavor  Appearance  Porosity  Total acceptability
0 5.50° 7642 5.50°¢ 5.86 " 7.36% 5.86°
10 5.71° 6.79° 6.86° 6.21° 6.43 bc 6.14°
20 7.642 6.07° 8212 7.792 5.86 « 7.142
30 457°¢ 4.36° 493°¢ 4.43°¢ 5.43¢ 4.86°¢
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Figure 10 - Sensorial analysis results of the cakes enriched with pumpkin and spinach powder
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Introduction: Fruit fibre have better quality due to higher total and soluble fibre content, water and
oil holding capacity and colonic fermentability, as well as lower phytic acid content and caloric
value (Sharoba et al., 2013). In the fresh mass of the pumpkin (Cucurbita moschata), total
carotenoid content, a major contributory factor in the high nutritional value of pumpkins, ranges
from 2 to 10 mg/100 g, the content of vitamins C and E accounting for 9-10 mg/100 g and 1.03—
1.06 mg/100 g, respectively (Hosseini Ghaboos et al., 2016; Nawirska et al., 2009). Pumpkin fruit is
also a valuable source of other vitamins, e.g., vitamin A, Bs, K, thiamine, and riboflavin, as well as
minerals, e.g., potassium, phosphorus, magnesium, iron and selenium (Mirhosseini et al., 2015;
Obradovi¢ et al., 2015). Since pumpkin is a valuable micronutrients source, dried pumpkin could be
processed into powder for foods to increase fibers, vitamin A and mineral contents. In addition,
pumpkin powder can be used in bakery products because of its highly-desirable flavour, sweetness
and deep yellow-orange colour (Salehi, 2020). The influence of replacement of wheat flour with
pumpkin powder (at five levels of 0, 2.5, 5.0 7.5 and 10 %) on textural properties and sensory
qualities of biscuit was studied by Kulkarni and Joshi (2013). As the replacement level of wheat
flour with pumpkin powder increased, the firmness and fracturability values were increased.
Biscuits with more pumpkin powder had a more yellow colour than those with less pumpkin
powder. According to the sensory evaluation results, biscuits containing 2.5 % dried pumpkin
powder had the highest total acceptance score. The iron and B-carotene content of biscuits increased
with increasing pumpkin powder levels. Spinach is a good source of minerals (Fe, Mn, Zn and Mg),
vitamins (E, A, C, K, By, Bs and B), protein, fibers and antioxidants, making it a suitable ingredient
to be used in the formulation of food products with high nutritional and biological values (Slavin
and Lloyd, 2012). El-Sayed (2020) studied the effect of spinach nano-powder (0.5-2%) addition on
the quality of ultra-filtered soft cheeses. The author demonstrated that by increasing of spinach
powder concentration with retentate, the content of fibers, minerals, total phenolic content, and
antioxidant activity of samples was enhanced. In this study, pumpkin and spinach powders were
used to improve and enhance the quality of sponge cake due to their high nutritional value, fiber, 3-
carotene and minerals (calcium and iron).

Material and methods: At first, the pumpkin and spinach were dried and powdered in controlled
conditions. Fresh pumpkins (Cucurbita moschata) were purchased from local market. The pumpkin
slices with 5 mm thickness were dried in an oven (65°C). The dried pumpkins were milled,
powdered and passed thru a 125 mesh screen (Hosseini Ghaboos et al., 2016). The ingredients used
in the formula of sponge cakes were cake flour (100 g), sucrose (70 g), sunflower oil (60 g), fresh
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eggs (70 g), whey (4 g), baking powder (1.5 g), vanilla (0.5 g), water (40 g) and nonfat dry milk (20
g) powder. Sucrose and sunflower oil were poured into a bowl, and mixed for 10 min. Whole egg
was added to the bowl, and then mixed for 4 min. The sifted cake flour, whey, baking powder,
vanilla, water and nonfat dry milk powder was gradually poured into a bowl, and mixed for 3 min.
Water was added to the bowl, and then mixed for 1 min. For each cake, 45 g of cake batter was
poured into a cake pan and baked at 195°C for 25 min in an oven toaster. The cakes were allowed to
cool for 20 min, and then were removed from the pans. The cooled cakes were packed in
polypropylene bags at room temperature before physico-chemical and sensory evaluation analyses.
The test sponge cake samples prepared with 0% (control), 5%, 10%, 20 and 30% replacement of
cake flour with blend of pumpkin and spinach powder. The blend of pumpkin and spinach at
concentrations of 0, 10, 20 and 30% were used in sponge cake formulation and the dough viscosity
and physicochemical, color, texture and sensory properties of the product were studied. The texture
profile analysis of sponge cake samples from the midsection of the cakes were performed using a
texture analyzer (TA-XT Plus, Stable Micro Systems Ltd., Surrey, UK) with a 36 mm diameter
cylindrical probe, 50% compressing and a test speed of 1.0 mm s™*. The crust of cake samples was
removed in cake texture determination. A double cycle was programmed and the texture profile was
determined using Texture Expert 1.05 software (Stable Microsystems). Other parameters were
defined as: pre-test speed 2.0 mm s1, post-test speed 2.0 mm st and trigger force 5 g. The texture
parameters recorded were firmness, cohesiveness, springiness and resilience, and the texture
parameter of cake was averaged from 3 replications. Statistical analysis was performed in factorial
arrangement based on completely randomized design and comparing was performed at the average
at 5% level using Duncan's multiple range test.

Results and discussion: With increasing percentage of pumpkin and spinach powder in sponge
cake formulation showed that fiber, iron and calcium percentages of samples were increased from
1.60 to 10.04%, 9.78 to 50.93 ppm and 0.19 to 0.42, respectively and there was a significant
difference between treatments (P<0.05). Also, B-carotene, protein, moisture and density of cakes
increased significantly with increasing percentage of powder replacement (P<0.05). By increasing
the percentage of substitution of powders in sponge cake formulation from 0 to 30%, the viscosity
of cake batters at shear rate of 90 s was significantly increased from 16.72 to 30.82 Pa.s (P<0.05).
According to the results of image processing, as the percentage of pumpkin and spinach powder
increased in the formulation, the a* index decreased and became negative indicating that the
samples became greener with increasing replacement percentage.

Conclusion: The firmness of cakes enriched with pumpkin and spinach powder was obtained in the
first day and on the 14th day in the range of 2.071-5.427 N and 3.354-6.207 N, respectively. Based
on the sensory evaluation results, the sample containing 20% pumpkin and spinach powder had the
highest overall acceptance score.
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