[ Downloaded from fsct.modares.ac.ir on 2025-08-06 ]

[ DOI: 10.22034/FSCT.22.165.180 ]

\FXN3 QU JY 093 Mo oJLs».i LQ\J.')'l J\-Lo C_L.A; (ajl.c AJN

www.fsct.modares.ac.ir :as ol

‘;:A}}%_JJ& Jlas

29550 s 4 edd gl pual gl gUS SOUS i 5l s gl B ST Ay A

Y)x C«uﬂl.@...:: g_Mi) ‘%\°L.‘f.~ Qléﬁ euli.,\.p

Ol €333 e oDl 13T ol 035,518 ol ¢ e plhe s el 03,8 HLiils—

Ot 050318 e oDl 33T o&tils 05,38 Al ¢ ol Bl (ign 5 ke bl (s IS a paT ails-

oS>

dlae Sl

ole 253 e Sloys 5 (SSPSS e Shs b 4 s el 4 Bl L S
OS5l S a5 A adllas ol s Al e 30 g Db sl 5 e b 53
52355t 3l 3lizal b plh 5uS SMS 51 i ol paal S ) gl 5US SIS
S 5 ¥ 3 VO PH cagds Yo 5 Y0 V0 Vv sla Ol ol S il a3 00 580 glas 55 s
Lol (S5 2 s SLl3T s i plonil o/ 555 Ao p3 Y0 5 Y0 IV 4 46503
(315 Bl 55 00 glos (612 Dles G 5ol S il pn B0 glos (gl e SO te
Wy coma slasles 3l Ol wl 5 (S 5 A bl cdls ¢ 5L Okl oS
oo Dl Ol Bl 5l lajles g pol Sl 5 (5L 0 plSds il a3 A
sl 508 5K e ged (gl ool iy O gaelSKis S2al a3 b (P<4 /0 0) A1 (gl
slos sl gl oSG skl sls QLESFTAIR il ooy 0 il oo FesleS 4z |
Golly 5L (P4 0) Wl KUy b (gl ime ks ol S Bl ax s 00 £
ik ) 3 S s 3 S Bl am s e glas 3l Sl 5SS 4 b e O geed ool
5 el S5, 5YE gl s VU Chle | puam sl glap s ols 0l FTIR
QST Ve 0) gl 530S Sy Cilen o 1S 0 Ao 1y eSS (slaes S
I g 2o o il (SUpt 5 GeSI BT 5 B bt G Shs
o Jals Sles 5l i ol 508 G ol Glasles plesd Sl e 25 S
B sl Shy il SalS b me sub 4 ez 5 Shenr Shy 5 u3 S
RCIU-{ P TN PR TS, S KV Yt B PR P PR SUPITCIN [P COMURPE
G gt Tl 3y 555 0 dald [l 4 Cans VL GlaanS| 5T 3151 ol 58 K
oS BHT sle 5 5l 0 5VG alho 508 0S5 0 S Y0 (5l Sles 3 ISl
Sl 5 o3zl BB (s 5 MenSI ST ol sls ol 508 48 3l LS mls s S

Al e Ol Codte L= g 53 gl 5 L Cmo 53 me OIS BT

Pl gla fu b
VET/A/TY 1Sl gl

VESYINV/A (b pdy g

1S s

il sl 58
(3155 Sk

O}:“‘K*‘-’_.,‘):""‘ s

10.22034/FSCT.22.165.180.

C)UKA J}:-w-ﬂ *

sedigheh yazdanpanah@iau.ac.ir

180


mailto:sedigheh_yazdanpanah@iau.ac.ir
http://www.fsct.modares.ac.ir/
http://dx.doi.org/10.22034/FSCT.22.165.180
https://fsct.modares.ac.ir/article-7-78416-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-06 ]

[ DOI: 10.22034/FSCT.22.165.180 ]

VErE LT VY oy N0 o, led

O|j_| &l.'\.b c‘w‘gf}\&d;u

gl e sl gy adexr 5l s Sl 2l
48 3 s 4 5 355 Sl [ S 03y
Slilye i sloa i Comd B il S
Olag dsal b as Olp5 e ader Sl aS 3505 (gl
NG A Ol GteS b e JU> Sl S
OLdl ;eSS ais o s S dS b J iy 5
I an OBAS A 5 5 pmitizes o350l L [05 8] 58
S by Sl 5 din 5 o3 Al mls
5 n s i S Y e 5,

Vs lesls plomil bgw 5 550 sy s Sl
Moschata  Cucurbita —le o5 s s [
S LA

<! Cucurbitaceae o>l gl » 3 >
Chlae gl o 655 el a5 Gl ad J seae
a5 dsmes it Olgs o |y olsl st syl Sl
e Como s Cide glaes sl 8 53 jo50 &y
s A5 B s [A] 5, aslic
5 SYsb 03 mm s Sl o M LB
g e Slaod ol s e JB s Je niS

J4] el
95 5 5 oSy gl e 0 lie Slallias
o,L3 LT 51 (galdas 4 aalsl 3 a8 ol ol plomil ST,
s Sl & (Y11) OiSan 5 0Ll syd e
orl el By gy S Sy 555,500 L 2l 2
il gl paze Ol S ) o 35 anllae (3 dise
G 5 PH (2355 5 Ol css,S0le cold) Aol
Ol ity Sy ol Al Olelily (5355 2 (olom el
O Ol s Sl ol LIS L &S s e
PH (0le3 (il 531 b oS Il 5 sl 2yl 5l sddz]
IVl ol sl jmals of Ol bl Sl
oS T 3 S (T18) O 5 O piSke
Silwtings $l 1 s mhaw g 503 S 2l Al o
Slr osSU p S PH S 1n S (6 8 amit 500 )8 &

181

4o dzo—)

deml 5 A3 Sl eddgide LB La s e SO S
S il e OLalS Jsbos o5l 5l ogr oS5
slicas 31 aS comal el S, SV LT Sl o i
(b slacsad 5 gla il Jeslnes S o5
sl oo s 1St ol U—ﬂ“’i
053 glaa Vs Lajlss slad s a5 Y3
! ol sladioy s s yo Lassse 5l
Sl 03 5SS il Sl 3lad Ol e 1y Ll
o Sy S s Sl s Lse s
s 3 S s ol e S bble DL S S
ol sl D] sb e e s
23 3l Gled s pl s B 5 ML can s S
S gl LS 5 J5 s plie slag e
s et AV e i o
e e Cais et el 8 S OV e
o e 55 V] s eslinal G 10l
B33 Sl 5 O Jy S Al S 5, b
23 e S 5 b slaslan Sl 6 Sy
Y] s =S e S esli il )5 g3lusls i
DS Sy M5 Gl 48 ol Bl 5l
Aol e o WS 5 LS e gy el ) o0
St Camd ol a5 OLS 0 gy 53 5SS
2 ol Al e o ey s (i
J= =B el sl S5k Al B LS e s
ol maly ol s oyl pl Sl Ay
oz 3l ps o 5 it 3 gloa By, [T] e
o dd (sl Bl Ol el b s s
el Jpae CdS Jp i Y
O S W | I W J= W K JUVPS,
Sleslewl Camw a1y dioes 4S5 Gl ol Cu

)\ ool il . aas (5)_«4 C‘fﬁ-.w‘ Js._>.l>- 6L_A‘}:l_})


http://dx.doi.org/10.22034/FSCT.22.165.180
https://fsct.modares.ac.ir/article-7-78416-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-06 ]

[ DOI: 10.22034/FSCT.22.165.180 ]

IS AN S ) s gl 3 STy a5 5

By C,.cl.@.\.«: s..,.'g_)'}otg. U‘JJ-L @_M

St Ioa 0L ol 53 B s esls 13 Ol 5 ae
Kalorance) ol 1 ot it SN s 33 S
s a3 A a2 25 0T 5l ea S (O
A (SIS S sb s 313 el s ety BB 3 ool
2395 L oS gl ARulY-Y

Jls s Of oles a4 eds St (530S 3g Sl i
Ols aab 5 L (s 51 (Anton paar SVM 3000) 5 55,55
Yo 5Ye o e cla.ﬂ)L@;; 33 0l el Yo ol @
pH .. C‘J}w‘ 38 ol amys 005 b gles 5 aids
b Sl eslial ol sl slala et 5 slons
s S Y 5 V0 e (g Soub ISl Jb S
dry o e G55 Ao d T 5 Y Pl gl
Jslos Vol (aily Lo JE8TL 555 SObe 51 g 5 5
JSIL S 55 Lo RIS (s, sl 3L s 5 s Gl
b s oS lsme 4 sl Jghoen b 4z 4.
PH=Y o (0 &) 555 clale) dS s i i sl
o a5 AT 1 ol Sl 4 day o sl
S Sode 0 odaliands Jgloes i 035331 ) w0 ) e
I8l ax s 0 ssd gy La dlas s sal
CTRTA ) STCNVRTIE P NN EV RSN JySIKvi e
SIGMA ) 5.4 la i losl glos 53 aids 55 ygaTor
ol el eSS 03 S 5 gt 5l 3l A (OLJT (141
3l sl = Lol s S adome o3 S 1
505 gitad (e oo 4 U As bl 747 J4UI
@u;uw.m(\nng);ﬁ;uaﬁsah S 4
Sl b oS it s el fal s 5 silulis
s S S cole Voo w3l S ole as 5\ glgn
DIYT s aslone V T e b b ] Sl 035k e

(")
Yield(%) = mass of dried pectin (Ag) / mass of cap
of pumpkin powder used for extraction (Bg) x 100
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Table 1. Amounts of pectin used in apple jelly samples

Treatment

Contains commercial pectin

Contains pumpkin pectin
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Table 2- Extraction efficiency of pectin from pumpkin head

Treatment Temperature Time Weight/Volume pH Cap efficiency
1 40°C 10 min 20 2 11.36
2 40°C 15 min 20 2 12.29
3 40°C 20 min 20 2 15.41
4 40°C 30 min 20 2 17.68
5 50°C 10 min 30 1.5 17.14
6 50°C 15 min 30 1.5 18.87
7 50°C 20 min 30 1.5 19.65
8 50°C 30 min 30 1.5 20.27
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Table 3- The degree of esterification of pectin extracted from pumpkin caps

Temperature Degree of esterification (% methoxy)
40°C 44.63°
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50°C

44.49°

All numbers are the average (three repetitions), the same letters indicate the absence of significant differences
(P<0.05).
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Table 4- Emulsifying activity of 0.5% pectin solution

Treatment

Pumpkin cap

Pectin extracted at 40°C
Pectin extracted at 50°C

14.48*
46.99°

All numbers are the average (three repetitions), the same letters indicate the absence of significant differences
(P<0.05).
Table 5-Emulsion stability of 0.5% pectin solution of pumpkin head

Treatment Firstday Firstday 10"day  10% day

4°C 4°C 23 °C 23 °C

Pectin extracted at 40°C 91.56% 90.20% 88.802 86.56%
Pectin extracted at 50°C 90.322 88.762 87.512 85.852

All numbers are the average (three repetitions), the same letters indicate the absence of significant differences in
the column (P>0.05).
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Table 6- FTIR spectroscopy of pectin sample extracted by microwave method from pumpkin caps to detect

functional groups

functional groups Frequency range (cm™) functional groups Frequency
range(cm™!)
C-H bending 500-600 C=0 stretching 1700-1750
N-H bending
O-H bending
C-H bending 600-700 C=0 stretching 1750-1800
C-C bending
N-H bending
C-H bending 800-900 C=C stretching 2000-2100
C-O stretching 900-1000 C=N stretching 2100-2200
C-O stretching 1000-1100 C-H stretching 2600-2800
C-C stretching 1100-1200 C-H stretching 2900-3000
C-H bending 1200-1300 C-H stretching 3000-3100
C-H bending 1300-1400 N-H stretching 3100-3200
O-H bending 1400-1500 O-H stretching 3200-3400
N-H bending 1500-1600 O-H bending 3400-3600
C=C stretching 1600-1700 N-H bending 3600-3700
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Table 7- Checking the chemical properties of apple jelly production From pumpkin pectin

Treatment Ash Moisture Carbohydrate Protein Sugar
Control 0.269° 18.884° 8.343° 1.086° 51.833°
Contain pumpkin pectin 0.325° 20.2332 14.656°? 1.1882 54.000°
(10g)
Contain pumpkin pectin 0.4372 21.155% 15.493¢ 1.1922 60.366°
(20g)

All numbers are the average (three repetitions), the same letters indicate the absence of significant differences in

the column (P>0.05).
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Table 8- Examining the textural characteristics of different concentrations of jelly

Treatment Hardness ~ Adhesiveness Cohesiveness Elasticity Gumminess Chewiness
(N) (Ns) (mm)
N) (Nmm)
Control 9.696° -0.742 0.433° 3.4532 2.260° 18.563°¢
Contain pumpkin pectin (10g) 10.497° -1.503° 0.504° 3.030° 4.775° 23.143°
Contain pumpkin pectin (20g) 13.214% -2.473¢ 0.791° 2.930° 6.889* 25.373¢
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All numbers are the average (three repetitions), the same letters indicate the absence of significant differences in
the column (P>0.05).
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Table 9 - Comparison of the average DPPH radical inhibition percentage of different concentrations of

jelly and BHT
Treatment Control 10  grams of 20 grams  of BHT
ectin ectin
Concentration(pg/ml) P P
12.50 8.71 ¢f 9.93¢f 13.88 B¢ 18.89 Af
25 22.67 Be 38.66A¢ 39.924d 23.01 Be
50 40.41 P4 50.89 ¢d 76.89 Ac 62.11 Bd
100 52.69 D¢ 68.41°¢ 82.76 B0 90.65 Ac
200 86.93 Bv 87.58Bb 94,1242 94,97 A
500 95.05 Aa 92.118B8 95.03 Aa 96.82 Aa

All numbers are the average (three replicates), the same letters indicate the absence of significant differences
(uppercase letters in rows and lowercase letters in columns) (P>0.05).
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Table 10- The average value of ECS50 (pg/ml) on different treatments of jelly and BHT in

DPPH free radical inhibition method

Treatment EC50
Control 81.632

10 grams of pectin 47.91°
20 grams of pectin 32.254
BHT 34.77¢

All numbers are the average (three replicates), same letters indicate no significant difference (P>0.05).
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Pectinic is a polysaccharide and is widely used in the food and
pharmaceutical industries due to its unique technological and therapeutic
properties. In this study, the production of edible jelly from pumpkin pectin
was investigated. Pectin extraction from pumpkin head using microwave at
two temperatures of 40 and 50 degrees Celsius, times of 10, 15, 20 and 30
minutes, pH 1.5 and 2 and sample to solvent ratio of 20 and 30% by
weight/volume done Then, the next tests were performed on selected
treatments (one treatment for 40°C temperature and one treatment for 50°C
temperature) which had higher efficiency. Edible jelly based on apple juice
was produced from selected treatments. The degree of esterification, stability
and emulsion activity of the treatments were not statistically significant
(P<0.05). According to the degree of esterification obtained for the samples,
pumpkin pectin belongs to the low-ester category. Examination of FT-IR
spectrum showed that the structure of extracted pectins at 40 and 50 °C did
not differ significantly from each other (P<0.05). The highest stability of the
emulsion related to extracted pectin was determined at 40°C. Examination of
the FTIR spectrum showed that the extracted pectins confirm the presence of
high concentration of galacturonic acid chains and carboxyl groups. The
effect of different levels of pumpkin pectin (0, 10, 20 grams) on the chemical,
textural and antioxidant properties of edible jelly based on apple juice was
investigated. The chemical properties of treatments containing pumpkin
pectin were determined more than the control treatment. The two
characteristics of adhesion and elasticity were significantly reduced. The
textural characteristics of firmness, cohesion, gummy and gummy state
increased with increasing amount of pumpkin pectin. Pumpkin pectin has a
high antioxidant effect compared to the control treatment. The anti-radical
property was determined to be the highest amount and equal to BHT in the
treatment containing 20 grams of pumpkin pectin. The results showed that
pumpkin has a strong antioxidant property, usable and safer than synthetic
antioxidants in the food and drug industry in order to maintain human health.
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