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40 grams of peel

l 40 grems of cap
powder

powder

Dry the pectin in the oven under
vacuum (Soofer Co 29, USA)

il

It was milled

|

I

Powdering and pulverizing pectin
(Millmix20, Slovenia, Domell)

Transfer to Erlen 1000 ml
containing hydrochloric acid

(solvent)

!

Extraction on a magnetic stirver with gentle stirring
Duration 1. 2 and 3 hours
Solvent to dry matter ratio 1:20 and 1:30 ml/mg
Temperarures 60, 80 and 90 °C
PH=2, Using a solution of a normal hydrochloric acid

!

The extract is obtained to cool the
ambient temperature

!

Cenrrifuge (PIT320R Universal,
Germany). 4000 tpm. 10 min

!

‘ Filteration twice with filter paper No. 41

!

Concantration with Vacuum (TAT-94-
1046, Tafe Azma, Tran)
Up to one-fifth of the original volume
Temperature 50 ° C

'

Adjust the pH of the concenrrated extract
With NaOH two normal, pH=3 3

'

Add 96% ethanol, 1.5 times the volume of
the extract

!

| Stay at room temperatute for 8 hours |

|

| Deposition of pectin |

'

Filteration with the help of Buchner

funnel and filter paper No. 41

!

Fig 1 Extraction of pectin from peel and cap of
pumpkin using water solvent
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7. Bochek

l

40 gramss of cap 40 grams of peel

Filteration with the help of Buchner powder powder
funel and filter paper No. 41

Ttwas milled

Dry the pectin in the oven under l
vacuum (Soofer Co 29, USA) Transfer to Exlen 1000 ml
containing hydrochloric acid

l (solvent)

Powdering and pulverizing pectin l

(MiMlmix20, Slovenia, Domell)

Duration 1, 2 and 3 hours
Solvent to dry matter ratio 1:20 and 1:30 ml/mg
Temperatures 60, 80 and 90 °C

Extraction on & magnetic stirrer with gentle stirring

i

PH=2, Using a solution of a normal
hydrochloric acid

l

Separation of suspended particles
by centrifugation and Filteration

'

Solvent removal up to 23% of the
initial volume

l

Bringing to pH =3 by NaOH (weight
concentration 1 to §)

l

Separation of pectin from acidic solution
with 96% ethanol in aratio of 1: 1
Store at 4 °C for 24 hours

l

Cloudy pectin in solution

l

Separation using a czntrifuge at 10,000
1pm for 15 min

l

Wash twice with ethanol 96%

!

Fig 2 Extraction of pectin from peel and cap of
pumpkin using acidic solvent
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Table 1 Pectin extraction yeild of peel and cap of pumpkin at water extraction

Treatment Temperature (°C) Time (h) Ratio of solvent to dry matter (ml/mg)  Skin (%) Cap (%)
1 80 1 20 9.7£0.43  13.14+0.45
2 80 2 20 11.76+0.55 12.32+0.86
3 80 3 20 12.4+0.86 14+0.36
4 60 1 20 7.3£0.34 6.5+0.87
5 60 2 20 4.78+0.82  5.15+0.23
6 60 3 30 9+0.24 7.69+0.13
7 90 1 30 13.6+0.26  15.14+0.56
8 90 2 30 14.840.45  16.6+0.97
9 90 3 30 15.26+0.33 17+0.35

Values are reported as mean + standard deviation.
Table 2 Pectin extraction efficiency in peel and cap of pumpkin at acidic extraction

Temperature Time

Ratio of solvent to dry matter

Treatment °C) (min) (mlimg) pH  Skin (%) Cap (%)
1 80 80 20 15 95+0.36  11.5+0.45
2 80 80 20 2 10+0.87 12+0.61
3 90 80 20 2 12+40.45 14+40.12
4 80 90 20 2.5 17.8+0.55 19.7+0.23
5 90 90 20 2.5 19.83+0.16 21.83+0.43
6 90 80 30 15 7.874£0.38 9.65+0.89
7 80 80 30 2 11.54+40.21 13.5+0.84
8 90 90 30 2 14.3740.63 15.7+0.56
9 90 90 30 25 20+0.58 23.03+0.44

Values are reported as mean + standard deviation.
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Table 3 Amount of galactronic acid in selected treatments of peel and pumpkin cap

Solvent type Skin Cap
Acidic 33.34+0.8252 36.25+0.75"
Water 21.4+0.37% 24+0.56 ~°

Values are reported as mean + standard deviation, samesmall letter superscripts (the extraction method) in one
column and capital letters (the type of extracted pectin) in one row indicates that there is no significant difference
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Table 4 Degree of estrification of extracted pectin from selected treatments of peel and pumpkin cap

Solvent type Skin Cap
Acidic 40.26+0.34 % 37.3240.38 ®°
Water 35.3+0.19 A 30.66+0.69%°

Values are reported as mean + standard deviation, samesmall letter superscripts (the extraction method) in one
olumn and capital letters (the source of pectin) in one row indicates that there is no significant difference (P<0.05).

Table 5 Stability of pectin emulsion (0.5%) at different parts / extraction methods

Solvent type - Pectin source 1% Day 10™ Day
Emulsifier activity 4°C 23°C 4°C 23°C
Acidic-Pumbkin Skin 31.2+0.45" 86.8+1.4"% 72.1+1.5% 77.65+x1.5“ 35.8+1.23°
Water- Pumbkin Skin 21.2+0.28 % 60.4+1.7°" 54.6+1.48%° 28.2+1.14° 21.4+16™
Acidic- Pumbkin Cap 29.2+0.13" 74.1+1.3"  66.3+1.3% 50.43+1.9°* 28.4+1.35™
Water- Pumbkin Cap 18.2+0.26% 53.9+1.5"" 44.76+1.7%° 2534125 175+19"

Values are reported as mean + standard deviation, samesmall letter superscripts (the extraction method) in one
column and capital letters (the source of pectin) in one row indicates that there is no significant difference (P<0.05).
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Table 6 Rheological models of pectin solutions from pumpkin peel and cap at different concentrations

Pectin Source Skin Cap
Solvent type Water Acidic Water Acidic
Concentration of Pectin model n 2 2 2 2
Solution (W/V %) R K{Pas) R K (Pa.s) R K (Pa.s) R K (Pa.s)
0.1 Newtonian 1 0.93 0.011 099 0.0134 0.98 0.0132 0.99 0.0154
0.5 Newtonian 1 0.97 0.0118 0.98 0.0143 0.97 0.0143 0.99 0.0161
1 Newtonian 1 0.95 0.0121 0.94 0.0147 0.98 0.0125 0.97 0.0168
2 Newtonian 1 0.99 0.0139 0.97 0.0152 0.98 0.015 0.98 0.0171
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cap of pumpkin
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Today, pectin is widely used as gelling agent and stabilizer in the food industry. The present study, pectin
extraction from dried powder of peel and cap of pumpkin was performed in two different acidc and water
solvents method. Finally, the samples that showed the highest pectin yield in each extraction method was
selected for further experiments. Then, galacturonic acid percentage, degree of estrification, emulsifier
stability, emulsifier activity, viscosity and FT-IR spectroscopy were applied to selected methods. The
highest yield in acidic solvent (pH=2.5) in cap treatment of pumpkin (23.03%) and water solvent (for 3
hours) in cap treatment of pumpkin (17%) in 90 °C, 90 minutes and solvent to dry matter ratio 1:30
ml/mg was determined. According to the results, The highest percentage of galactoronic acid in pectin
extracted from the cap treatment was observed in solvent acidc. The highest amount of estrification
degree , emulsifiers stability and activity in pectin extracted from the peel treatment was observed in
solvent acidc. Pectin extracted from cap treatment showed higher viscosity than pectin peel treatment.
The viscosity of all solutions was used in the shear rate (0.05-200 r(s™)) constant, which indicates the
flow index (n) equal to 1 and the Newtonian behavior of the solution.
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