tj} FE B YY Olo NF) Jlo /Y ojlods ¥Y als / plie mlio gla yinghy i [ iyl (cals dllio
W DOI: 10.22034/FR.2021.42067.1765

1 ofFaod Research

29l 935 a9y Sola ouddi f Cule (landdi 3538 LA 529 oy
TeAld jals 9 7 gl Shaeus (paeus sae (SR 9 BB (raase

LYY h s QNN bl s gl

Ol a3 e ol 3T oKl sl T g ¢ e mlio pign 5 pske 03,8 iyl lid IS a pal il
Ol a3l e ol 13T o825 ¢ eislT doly OdS 5,8 ol mbio Slido S 0 Slsked |

O gl sl e odhalsl 3T ol&isls gdal3l Ay ¢ and e 5 5503LES eaSiils Slskead T

Email: Hosseinighaboos@yahoo.com @451 J stes®

oS
ae olge 5 s oo cueal wsa AN s 132 Sl 4 Gl 5 Gl GRS jeae 85 950l 1 Sladlas dias)
150l 8) (580 5 carua cnad g asags S 5 0I5 4 b slagslen ) oSsla o a3 (sdie ol ge cuwls o
G Onined 5 0T on oml Olee 5 (Sare wlpe Ladmaliny panadS (YL Gliae s € cile s s il e
S crlie paie K (oilsla s0S 0l oo yae Jsb Gl 4SSy uae slagSL lee 5 edids medlw S5l
ST s s sSins) (Sonad sl S5y B g3y (pl s 1 dua ol dunel sladal 5 O Ha Jslas slagasliog (55,8
ke sl sus uls sad e Sale (PlasSI BT callad 5 IS 8 aand PH) pleasd 5 (51!
o> o3 V0o cnle G aaes 9058 5o s ju V/0 90 (Y0 o luie & olsla 9uS 5o es 5 A g5 ) Lo ylS h g,
Sl ol bl gl w6l S0 Vr sae Lo Gl G581 5 ebard slaShs 5 b saliiul
Olome Cpsidas e 50 Vo oBale Gla) 5o Al g & bgase (wsss £V/A) @3l OT Gliae G
oly Hlis il Cines g olsla 90 Hu g wasu V/o (sola g by e (£/Y4) PH 5 (CP YVAE) i)y S
5 (poS 03 poSikee V1) JS U8 Gliae Gastdin o aald € gad 4 Lo g pe (S0 40 VE) Sanl (e iy
L aled sumSaaain sl s & olola 50S o w0 V/o sula s sl (w0 Vo) Shuns) BT callas
il Gl Jsmne JS Ui 5lie 5 Slaae) (BT cullad ol G aaa¥ se s 50 lsla s usy aem s (Eal3l
Ol 33 (ninea 5 Jsmmne @Ol OT (ralS Eels Wil 5 ge el G ¥ 5058 0 (2lsla 35S Hu sy G 08 IS5k

RSN IO PR R

G S g eulo (ol sla 50 (s3Il LT saals 8519

Ologe 5 (Pame slge dagueliny ualS YL 15 doads
ol s 2loeeda 31 July @LJJJ o o omb el oS Al glols gosead slasy sl 8 eha cula
3 oSN Shlge pae Jsb BT 5 e gla L 4 Ciliie ysbie o3 e b ST ot

5ead3 (WAA GhKes 5 e AYAA GlLKea Jio s Yol sussT58 ol saiamdale wainy so B yine



Aoy Jlo /Y o)les YY 2l / plie mlio sl jimgh 4 i

ol e ymgs YY

se daclousn g S el slassl (E (pelisg 5 C
29) OF ol 3 slsine 5 (paeeliy 832 50) (Suas
OV s ol Llaie g (835 55K (sl VY Keallg o gas
OLer 5 ssl)) el L 5 plle e S
sl T 5 atls ¥oVe LusSLL 5 oS ¥ )
sud (YY) olhlKas 5 oS (VY
copS swle @ Bulk 5 oS 5 olsla oS
alo olas e o3y ol @B (Ba S w1 su)ies
s eadds g | (S5 el plla g€ Hud oS
S oo S ooy o cmle (B A S5 s
bl slage 55 (FAewd i 1 Koo a5 Lo
s @bl chopas 5 s 5 gl
sadi (s (Vo) QlSes 5 (g5 b 55 S sS
S S8 saliiia) oS olo plias (a9 ol B .ol
Sl Fay s GRS sely bl G245 58
S oy Glas SOl oIS ) lajiai o g oo Lo yade
15 Sbitel Ga YL e (ol 2 95 im0+ /40 Hlas
Sy 4 PhSI BT sl el ol 80 S S
palsn @l €€ cral sad suls e lagis Il
AT Kl 5 LasT Sl dasls oS il
I lolassS asad 5T 5o (gl ol 5o Lo aiiies
oolsn 5 ea S dlal cle 4 Ju38 S plsed

20 S8 (g e 1 O

Lagdig, 9 919

a9l ul 9o (s jLeuoulal g dags

slo (o8 Hu Ba8aS ol o suliiul o g0 (ol gla 5uS
ad KA (Gu sl 4,9 80 slea) Gl o g e
W oGhe b al&iledl Clual 5 aoliiad b Gupes
o9 saliiad Glel B 5 aal 5o Huss ot HsSee
A (5olgS Gugralis 4a 50 € (sles

2 9l 938 5993 S gla Cale ags

salol Lud 3 alsla i sla slacials g cpa
9 ey Vo oo L ali 8 cle wil g a0

@2ME dlse oIS s slagis, O (S S
O Aol yd lae (YA GLKaa 5 culy) ol
5 sad it slodas lial b S upde 3N olie
asaeS Julo il Gals Sed s gaaie ol )
polsa P plaa Ho Lagdie cudiye b i,
(S85 slas,e Ol (A s pesadd Sl
ol G g, sl ik slalie Gyme ) JLa
G2 S S O a8 psle plaiadie Hl Gl el
L cosre lie gladsSe () by slasl,
chw 59 00 8ul St 5 (il Gaslse (S
adl s Saselal 5 (SHsa alge @iluad dals
ol slalie 5l glagle o (YoY- alls)
OB da B SHse SldaS cuas e Sua b Ay
iz & bgye o saae Ay € ol @ g
o) adbioe ISES slalie 5 5l b sad e
ol loal otege 3 (S5 Lmd (YA el
Sl o gsepe A S ol GlE ol
2B slagolen ualS case o Glils (5a Jooiul
8355 Ol o sadds sug, sla plul 5 (Fose
Se il 4 cbe Ba el Ll as S e S,
09 S5 dlse sl slyaa & T slansad 31 o
05> YL oS 5 Jlewl G plagles
oo ian 5 (5,2 8a3) ol sud (e K

A
4 3laie Cucurbita moschata cale oG L ol sla g0
.=uul cucurbitaceae sul g3la 51 cucurbita s
k) cueal € cul lad Jsans Sy ool S
soliiedd (sl olsla 5€ sls Slasl Cslas (sl
SLis ws s wi slacwals b B ok
Lb On Gl atinn Gl Gse s wa (A
sad (i1 ClEl ws 5 YL Joiu s (s ,xKL
Ja ol 5 S8 sdie dlge Juls 4 50S Sainan a
B o) Lagpalins o 53 o is sle iuns)

Oeling (Js B S50 B2 faalin g A (el (5508



Yy

l9l>935 19 (g9l ol Cunle ool So58 sla Sy ()

.

oAadd ol
6 Glas S alkia 5l ad3 Gle)y (soSe)lsl g

-

gl

Soglae oo el a KV sl 38 5 cule (5
5ad aladl Jlos /Y u e 51 sulitad b ol s
e somel) wd Ol Sise dass pulal 5y
(VYAY l,Kan

PH (5 S0 jlasl

Jaisl o soldioul j3s pH 51 pH (Selasl S elie 4
ol b o 5 st Hlale OT b sl o <)
Sdslae Sl eolin ) b sy o S SEA o et
s Tosas ad a,mll€ V- 5V 6 PH L sla
ol b w5 sdied shie Of LoslSis
Jals s ooy L3 b wo S SAA e gnds
i ol s pH il 3T sloa b conls € s

O e

A (s, cuule a8 00 Sl (s Gl 5l
Ste 5 Ak (255 B s (55, s sols LB Lo
Jdaﬁﬁei.&ﬂj‘ﬁkj%:\6b¢)d cel ¥
) i daslas Gy i dus 58 5 a5 mbe G
(V447 o, s

QT 3 Jglas (I8 oilus 3

L g OF 5o Jolae (18 Gl 5 (55Se5hl cga
Sl e wabe 31 sslae ghatal 4 5 il e
e Y/o L ons (5508 Ggad p S 0 Tubl | glaie 0l
srcal 3 ooliial b pH 5 sud baglie e T il
Bl Ve ) Gy ad aaldS 6 (g5 wmn ) SaHuK
o3 4By 5o 50 Ve e b G S Sk 0l
A€ 5 5aua 5 euldie) b pH (G ssealis daj0 ¢ sloy
s plea b apbigs 5 ey Vs Jloss -/ g
s glyaTul sslme il ) s aladl 550500
s bslie slaiie O Sl e o 5 Joll Sl s
Glal Al Galod Jolae S +/0 Gupes

o9 el solEin) a0 AN oo Gu Sla ulge
Ve glos o) (Raa 55L55ea b 4S ok gl
bug 5 Ob VoV [lad 5 Gusaeadins 4a s
s AY glos) ehusialy LSSl sy
Sose Olie 4 s sl (4B 0 e 4 Gusreslis
83 Dbl crand 4 Josial sl 0 ok 5 S
D3 Y Laie @) Solel S a8l ) Gus g sk
ssla olas SObl ¢ Qe dap0 £Y gles
oo sl SIS 5 G slid g0 53 S 68 sy il (slad S
5 (W) DSM u s 5 €S 55 (Susls
o e lsla 9IS Hu g wmsu Vo 50 Y0 e pulie
o ok Lo Sy oKy b ead ss) wbe
sae Ve Lo 4850 58 50 ad (50 09 5 oy oS
O, B oI Glhe £ jurw ad 4 G
Ol ol aladl Sinee o4 D dual
Soseh) sad (Aol 5edS Gley AL 5 sk
oS53 s aaal HUSs BBs 0 La (a3
e sl Glas S soliil o) 50 Glae S o oo
Al 4S wad suls LI o1 Lo @I Sa e gad o s
S8 L8 Glae S oo cualge 5 ph S o e
al g Sl LG g Gy Gad p S o S
days b ogles Lo s (IS Gl S 5
Wk I8 GG o grealiis

St X

Sl Sl saliiu) b Sy goSe)ll
i ey 53 LVBA Juil b (IS 50]) abiS g5
6o s aladl dasu A glos g BBy 5 Hg0 € ol
Lied du S eod B sh e Yoo ke ()l
Gl O ol b 5wl a5 Gl Yoo
Ohom s sad s0) aa Wl Ve cue (SO
o2 Sy 4l Yo 5l an sy oS G,
5 Slusd slsied;) ad (EOIS Hle (Bl s
(VYAS &S



Aoy Jlo /Y o)les YY 2l / plie mlio sl jimgh 4 i

ol e ymgr VY

daly € a8 b G 5 b oSOl Gia (e
b olas Sl BT cnllad ws Ho )
¢ —Ag

~ A
DPPH o131 slaJlSal; slge sumps = ——— X 100

c

SV S o8 Cia e 1 AS wald & g L lhee HAC
Lads gad

sobel Jalad g asas

5 SPSS L1541 a5 suliical b Lasals Jalas 5 45323
L Laslasas oy g 0S50 300l b LagSikie nlis
56T 5 e alas) EXCEL L1581 ay 51 soliiwl
~lla) ad soliiud (ANOVA) €k & Guilsly
(Y-VY

S g b

29l 938 ja g s yla Caile GlaSha g o)

S aS aly plas Lasala (V Jyas) ouibisls wiad i
S o8l mas 5 olsla s o Alas £oh
WA crule o ) Sy g ol O ol
Oigad aly GLES wm o my w58 (o8 Aas
cals 5o @il OF slis Sl 51 LT Joliie ol
3Ll uls Gl sy g s 59 gl giae CEMEAL
el (gl e A e Lo 43 S s Ll

Lo a0 s lu S il he ) diiBs 0 G ey ol
A a.AS‘JA J:myl.s AALISYREREN (5\3‘ les 9 é)\s
SR Gafine slaclale 5 solini) b olaslicel Hlugad
L;.m :)‘ a.)l.éfw‘ L} C'__.\;SLQ.} o9 V- hs.a.u): ..\:u.u‘
sde) s b ol § KUK wl gl yull€
Guslae a8 50 Sle a5y US U Gl
(VR o 5 3t o S

1.4 -

= 0.0053x - 0.0086
R?=0.9934

o o o =
~ » oo [l N
1 1=

Absorption (765 nm)

o
N
1

o

0 100 200 300
Gallic acid (mg/L)
wacal SWIS (g 4o 0 lasliced Sade -\ S
Figure 1- Standard curve for Gallic acid

(s ST iallad (3 5580 1o
L oowls gladse Slas) BT cullas 5,85l
o151 Pl SunS s 81 s,Seslal ) slai
T dslae Slbe V(YN0 Sl 5 LL) a sl
dm s A0 Job) ,u DPPH ul5T JKaul, SY se 5 Sue
st gloAta) s chatal s )lae Sy i You @
olae Ll S5 s uSo3lil a5 alaye o
) s ad Ll (aals) Y61 Jslae 5 (T Lo
Ll yd 5o BB0 ¥e s 4 Jolas sols Glalel] sla
bas JSol) Hlee s B1G ad s leS S0
@Y oleh wae (b 3l G 0l o, 5e DPPH
Sl 0V s Jsbo oo sie 53853l sy s 53



Yo

o938 19 (o9l o o Canle olond S b s Shy ()

Cacals (oS358 Ooldeo 3 Jallie I 51 9 (53,) oS 0ke Caaa < guS ya9 5l (il ajal - Jgaa
Table 1- Analysis of variance of pumpkin powder, shelf life (days) and interactions on physical attributes of

Source of variation Degree of Freedom (DF) Syneresis Viscosity
Pumpkin powder 15.85 3652.15
Day 12.11 2154.23
Pumpkin powder* Day 10.66 1254.66
Error 5.89 15.95
Coefficient of variation 2.76 3.23

** Significant difference at 1% level, * Significant difference at 5% level, ™ No significant difference
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Means with different superscripts differ significantly
(P<0.05)
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Table 2- Analysis of variance of pumpkin powder, shelf life (days) and interactions effects on chemical attributes

of yogurt
Source of variation Degree of Freedom (DF) pH Acidity Total Antioxidant
phenol activity
Pumpkin powder 3 0.432* 23.25* 43.67* 55.78*
Day 3 0.325* 32.37* 6.99* 72.77"
Pumpkin powder* Day 9 1.45m 21.26™ 45.87™ 78.86™
Error 32 2.87 1.32 5.87 3.99
Coefficient of variation 6.55 9.66 6.98 3.11

** Significant difference at 1% level, * Significant difference at 5% level, "* No significant difference
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Figure 8- The effect of shelf life on the yogurt pH
Means with different superscripts differ significantly
(P<0.05)
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Introduction: Today, consumers increasingly believe in the effects of food on their health, and
food should provide the necessary nutrients to prevent nutrition-related diseases as well as improve
their physical and mental condition. Therefore, functional foods have been considered with the aim
of improving the nutritional status, most of which is related to low calorie foods. Like many popular
dairy products, yogurt consumption shows significant growth; The popularity of this product is
primarily due to its high content of calcium, vitamins, minerals and low levels of fat, and secondly
due to its health-promoting effect and inhibition of harmful bacteria. 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 flavor, sweetness and deep yellow-orange color (Salehi, 2020).

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 (45°C). The dried pumpkins were milled,
powdered and passed through a 125 mesh screen (Hosseini Ghaboos et al., 2016). To prepare
yogurts containing pumpkin, skimmed milk was used form yogurt production factory with 1.5% fat.
In fact, milk that was homogenized with a homogenizer (at a temperature of 70-60 ° C and a
pressure of 150-160 bar) and by a pasteurizer (temperature at 92 ° C for 5 minutes) was pasteurized
in the required amount in 5 liter containers. The starter culture (2% at 42°C) and squash powders (0,
2.5, 5 and 7.5%) were added to the milk. Then they were filled and closed. Approximately 100
samples were prepared at each time. Then, incubation was performed until the sample acidity
reached 65°Dornic. For this purpose, the acidity of the sample was measured every 5 minutes at the



Aoy Jlo /Y o)les YY 2l / plie mlio sl jimgh 4 i ool e (s> FF

end of the predicted fermentation time (experimentally). The used cold-room was an industrial cell
greenhouse. The samples were placed in such a way that all the samples were on the same level and
position in the greenhouse, which is very important for the uniform heating of the samples. After
incubation, the samples were refrigerated at 4°C. Viscosity was measured using a viscometer with
an LV64 spindle at a constant shear rate of 40 rpm and a temperature of 8°C. For this purpose, 250
ml of the sample was poured into a 250 ml glass beaker and stirred with a plastic spoon for 20
seconds. After turning on the device, and 30 seconds, the viscosity in centipoises was reported.
Acidity was measured every 30 minutes to measure the fermentation time since the samples were
incubated. When the acidity reached 70 degrees Dornic, the acidity was measured once until the
acidity reached 80 degrees of Dornic. For yogurt, 10 g of the sample was titrated in the presence of
phenolphthalein using 0.1 normal NaOH and the result was expressed based on °Dornic degree.
Results and discussion: In this study, pumpkin powder in the amount of 0, 2.5, 5 and 7.5% in the
formulation of 1.5% fat yoghurt was used and its chemical and rheological properties were studied
for 20 days of storage. The results showed that the highest rate of syneresis (41.68%) was related to
the interactions of the control sample with a shelf life of 20 days. The highest viscosity (3194 cp)
was related to 7.5% pumpkin powder sample. The highest pH (4.39) was related to pumpkin
powder 5%. The results also showed that the highest amount of acidity (74 °Dornic) was related to
the control sample. The highest amount of total phenol (10 mg/g) and antioxidant activity (75%)
was related to pumpkin powder 7.5%. The results showed that by adding 2.5% pumpkin powder to
the yoghurt, the gel strength of sample was decreased and with increasing concentration up to 7.5%,
its gel strength was increased but it is still less than the control sample. The results of comparing the
means, the interaction effects of shelf life and pumpkin powder show that the highest rate of
syneresis (41.68%) was related to the interaction effects of the control sample with a shelf life of 20
days. The results also showed that the lowest amount (39.98%) was related to the interaction effects
of 5% pumpkin powder at a shelf life of 1 day, which was statistically 7.5% with a pumpkin powder
at a shelf life of 1 day and pumpkin powder 5 and 5. 7.7% had no significant difference in shelf life
of 12 and 20 days. According to the results of comparing the means, the highest viscosity (3173 cp)
was related to the shelf life of 20 days and the lowest (3170 cp) was related to the first day of shelf
life, which is statistically different from days 7 and 12. Based on the results of analysis of variance,
the data showed that the effect of different levels of pumpkin powder and shelf life in terms of total
phenol in yogurt showed a significant difference (P<0.05). As the results of comparing the means
shows the highest amount of total phenol (10 mg/g) was related to pumpkin powder 7.5% and the
lowest amount (8 mg/g) was related to pumpkin powder was at 0%.

Conclusion: In general, adding pumpkin powder to yogurt formulation can reduce the syneresis of
the product and also increase its nutritional value.
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