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Yield(%) = mass of dried pectin (Ag) / mass of cap
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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 86.562
Pectin extracted at 50°C 90.322 88.762 87.51% 85.85%

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=O0 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 0.437° 21.1552 15.493¢ 1.1922 60.3662
(20g)

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

the column (P>0.05).

S <=J§\‘~ Sl Cugby A sdaline (YV/1007) G
2 ald Sl Sl e ol pme ssb 4 i e S
frowe Sl L 3l 0L (Y01 0) O, 5 0Lkl il
bt ped Zush, Ol (b Jly O5e¥se 3 03 OIS
S Sos 105 Ol s 0 S [YA] dls L2050 s,
SMEe 355 Adgodes Ul s ol A5 5 50n S5
G glos S sk a5 AS e Dl 35 4 O ol
5SS Y] 258 00 05 0 S @ oSk 5 oS U Ol e
L O Lim Ul s L Olale s @

DL Sl 0l LAM)M g;uj.b) Ja‘)ﬁ‘ “ J.>M S ails

188

O] G e SV (sl Sl o S ) o
oS Trgsl sles Js i edalie dals b (gyls s
— e o] (JETVE) S ke 5V L e
Ol b (58 Sl s S S il dali b 5l
(i e el Ogman Sibas oy 5 K Bg (CB
Sl e Al Ak o s B e s ol
S 2ol 508 iS5 (6l slasled o S ik
55 b e Okl 3 YU Sume slge oils el 4
Solsgme N als b bl o Casby e

r;*' 6}b)u)igjb)d‘ﬂwMMoMu~d



VErg OLT Y 6,95 A0 o,led

Qlﬂl L;l"lb GW}C}\FM

A3 e o i el 42l (5l e ] als
S oSG sdalie (W) (G 0 S Y Slas o
S Al e el 5 A5 Sl el Gl AL s e
5 AT n oy Dl o 5 0500 53 3 50 Y5 L
Y S bad sk o sl 3 5 OLS ol o5l 5 s
Oy a1y o W8 5 o S 05l 0 ool Jle
—k Ol L KSosba 5l eaged W) Jles ool
A S ALS slse Sl eddpl il gla L
S JYY] el esls polatl s w1l
Al 4zl ) gei el S 5 el (Lo S La i
L OLSYE byl gy ol S g5 5SVE-D 3 059
oS IS0 50 03 5 i 51 s 2 5 0SS )]
Sd 53 ol iSG os LuS cpl Ol Ll ) s
Los oS5 slee Olse Co 5 ongs dopn VO 1Y
IFT] 8t e el i sloss

B Sl i oy ¥

(N Sz e Joli (Bl ml )
OLE A g 5 psls] Sl 5 e Sl etz

ol sl 00l

dald b g5l pme O Lajlad (s Sloder 30 S o)
oS T Ll L3 G sl i 5 LS edalis
e 3lsn 551 L 508 s S s (V0/84T) 1
O35 Vb e a cpl el sess o8 Dlodas S
Jibe 28 58 A ety 5 51VL 55,1 Ol
b e VU JoSe 035 b T bS5 s [Y4
5 O3St S sl bt 5 bobua, s Ll
bsos 5 il Wl old 53 odle w5 e3g O350
S o eee S G s e 8L s S S
dsb o B a8 6 Ll oS el 0 5L 5, 50 gla g
dali b ajleg (s sy 03[ Y] 558 G e 5,
(‘;Y' Dl 5o e 1t 5 )l (5ol e DL
S s a4 a5 b sdalin (VNAYY) S
Jo 58 53 cpmnyn b s WT oo iy OS5 5
55 gl ) SaSmiles Cdla alanl &S L1335
DL 355 5l s Seods o il e (05 M5
05 5 sl 8l J._J; .)M)L;«JL; e .[Y’\] Las
S OUS G o alide 508 aSS sl glasles
Ot L jles o B ooy 5 L e ge by 5 W

w&f;\" 6}&)@%&}“@#%6)‘)&

Table 8- Examining the textural characteristics of different concentrations of jelly

Treatment Hardness  Adhesiveness Cohesiveness Elasticity Gumminess Chewiness
M) (Ns) (mm)
N) (Nmm)
Control 9.696° -0.74° 0.433° 3.453% 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° 6.8892 25.373¢°

All numbers are the average (three repetitions), the same letters indicate the absence of significant differences in
the column (P>0.05).

osle Coaglie i [0] 3505 (oL OIG b iz o )
95 o alaas gl Seslll 3 peos e U

] ol otz as S a4 5L (55,8 Jlasl 4 o 102
Sl el e 508 SIS i ol e L [1
N e S R R
Slsgme M 5 2 5V sl led s dala
St aali L S p S )+ (sl sles s A el

e slge (L sla S5 ol g e sla )

RSV P W PR SR WP S PG TR LY

—aed O b 035 58 SO o - bl ol

CoSOMl ShB Js 4 ey ol 8 ol

Glaesls b VL (Soen shils & sdaze L ol
189



9IS SIS iS5l Kes gl B ST W5 U g

o% Celed w)joL.i ‘Jb)i PVIR W)

5 OVA) S 0 S Y (gl sled s (S i
50 a s edalie (/88T dals e 53 Jldie g S
35 S 8 L3S oylil Cllae sl 4 (1489) O, Kes
2 SpoE LSl Jel bads e Sl (S
oser b 5 B me IS s pds Sl 4 Ko (Y5
A L e b Rl Ol (pl Godd 55 501
S A5 ale S8l (Saay  ASSIS s
sl s V3 e SiSen 5 ol lad3 s [Y] csls
Sas bl pl ol 4 580 5 dadee &5 LS S
laSd Sl sl 2 glads sla S5y 5l A4S
i s el s [10] il (ST s
S5 0S| e 5 gy S sl e s Jols Lol
Lol glaiSen sl & gl il bl oK
chle Gl w5l [E] sl e ol sls 4
Al g o350 3 (BL pledl 5 3L e I Sy
2 bRy CHl L OpYse b ) cole 5o
s o8 Sl ez N8V 5 60 ] 25,8 o 5l 5 les
S ol Sl gl a8 SUS L e Sl el ole
— o adsl ol IS8 4 Olas ik 5 0L o
Sl gme OOl bajled s eVl oy 5 5 33 8
S b oS 0 S Y 5V ol les o s
05 &gtV 5l o i ol Sl e OBl aals
Sol= slad 3 sle 1 2aS 5 (e Le¥/80T) dall jles
Sl 5ol etalis (rebe YAV 08 Y
olndan Sy 5 (I3 b Jalss Laad S 0 byl
S e B S e 1 eslind 3550 Jsane 5k 4
Lile 5 5 e ool boesls SRl an 5K s
) Jlo 53 UL 5 )b [0 ] aS sl 1wtV
S 5 Sls) oo OB oS 5 L sy 5o (YA
S 455 S sdalin (ednad] Ol ) OVF LSS a5
55 J5 a3 ekl ol U e 5o gl LS
W15 5 58 oo Gl I L 5 0dd a8 OF s 35 5 o
el b phlB eVl clls by e

190

Yo ool Jls s s Ol e R RGN E ngl:&;:u
OLan 5 bl 3 8 e (VYNNG e 0 8
3 oS oY sedl G sResn (YD)
Sl3 e sk b illa, S il LBl Ll
sl s w055 J5[Fe] sl Blasl s I sl b
0335 o b Bl S ey Zel il il
—5e 53 (S Sy Slael RalS el mBs 0nl fpere
P Gt 3 eab s s S NS sl sla
Ol [Y] 5)ls oS U5 ole g5 5 8l i 40 (St
ary b glacial js eab slse Oy o i s,
i Sl i Ol 4 a ol sl sz
el 5S 15 ab olge Olpe ST alay Ol il
L gl 508 S gl glasles cplple [TV] s
S oxb a6l (i Ol a0l e s
2ok sl Y (S 6l 5L e sl «
O3 Joo Kos sl 5 e b o 3l glay
Gl YO s oole 0 by Aib s oS 5 Ol
On S oy p 3 Al ol I LIS OUES
i o sdalie e OVt als e b laleg
5 (b pei—VE) dals s s Sdeas i
s VAV S ST (sl e 55 SlAie o S
o1 OLE (T 0L 5 ol gl b salie (5
Ol 3V glosen I35 meVsn b 53 ST Ol 2l L
Gl L ol G s as 8 e el S
Olsen 3 STy 43555 S Saal 5l UL [YA] 55 sllas
S Gl ol Sy Ad aslS Sk
DMe cplam a5 das o LSS J geame S0 &S ol
Sl (S gy ol iy e (S gy A3k 25
Lo g e IS 55 5o 108 00,08 (gl 0l plnil 6
Sed o SN s g 0 [TAVA] Cd oKans
e SV ol 5 dals L b G 2 ST (sl
Vo sl ks J;Me.uhi,a oI5 sme D J:&

R e RGN ‘5)‘3‘_;2.\& Sl dals b 'r..\g_v"" 5 r;



VErg OLT Y 6,95 A0 o,led

Qlﬂl L;l"lb GW}C}\FM

Sie xSl e Ml 50 dals b syl
YOV oSG 0 ST sl sl ls Sl
S WO Ials [Jls 5o Slade 2S5 (e oo
a5 (0489) Ohea 550 s sdalie (e L
Skl 1 Y5 Ol U 5 638 o)Ll b e
L[ra] Ls5 ol slspms 5 pdtes 3L O
sl S O CB Cil b daly 4 g
Y5 b Ol e Liles yas oLl OT 4 (Yoo 8) O es
S wzils bl T sl oy il OXS gmmalsl 5 1,
— e ssb 4 01055 5 51 3 5 0 sl p3Y 0L
o 5 e sbad) s Lbe GRIB S e bl
Sol G s VO] Wk s el 65 SYsb e
— e b 0105 5 5l 3 5 0 sl pY 0L
23l il 5 ke bl

SAS 5o S gy TV

J5 e slackle SauSlee do)s 5l ol s

Sl ol esls QLGS 4 J)J}- B BHT 9

LE0] 2l cillas OSGn 5 o)l S b Sl Guios
S 4 o Azl e STy sladl s
oS Y sl 5 A edalie aplin ls WS dlal
03 et G S Sl e i s b S
Sobe ao Sl g sy S glasles b anlis
—hag M el G038 5 ln Y S5 e
S s 53 [EV] 355 sk eslel &S sKa b el
— e S o dala b baples s 5 basled e e
LCITT P VO T DU [P K TP SURCOUN g I
Sl s lEs p S s (VAN 3 b S
2 OLKes 5 ol b A edalls (P s/ D dals
BEUBIPLR Ny SBT Jall bosls olas (YY) Jle
RISk O3 e 2l (558 Jely O se
33 ) o alles S U1 A ol S Al e
SRIB L ol e s [YA] a4l s s
o b S b 5l res Sl e (il
G353 ole sls] I ajls cillas Sl s
bl &5 ol b el o osle G O s 05

oo boles e omalsl S ) 03 [£Y] 35 oy

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
Concentration(pg/ml) peetin peetin
12.50 8.71¢f 9.93¢f 13.88 B¢ 18.89 Af
25 22.67 Be 38.664¢ 39.924d 23.01 Be
50 40.41 b4 50.89 ¢d 76.89 A¢ 62.11 Bd
100 52.69 be 68.41°¢ 82.768° 90.65 A°
200 86.93 B 87.58 B 94,1242 94.97 Ab
500 95.05 Aa 92.118a 95.03 A 96.82 A2

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 EC50 (pg/ml) on different treatments of jelly and BHT in

DPPH free radical inhibition method

Treatment EC50
Control 81.63*

10 grams of pectin 47.91°
20 grams of pectin 32.25¢
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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