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3- Low Methylation

4 -Brassica napus
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1- Methylation degree (MD)

2- High Methylation
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6- Rapeseed defatted cake (RSDC)
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5- Enzymatic Hydrolysis (EH)
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9- Esterification Degree

10 -Total Galacturonic Acid (TGA)

Sl V0 Sode 4 g a3 80 glos L 05T s sb
DT s S S sl it sla ) s 5 S
Y53l (SaS sl S 4 05 gl el TV Y
gl Glp sess (SELL (VYY) OLan 5 258 )
235,550 olws Sl eslinal LIS (6535 S 51 2SS
MLS Ethos 1600) 0pe g S 4 seme
oslizal (0WJT Leutkirch MLS Microwave System
Oleily ST 4y oy Sl a5l Lo s r a3 A3
IS S a5y 0,50 ok losd (3515 5 sla by (gl mnd
Vo L PH) J¥se /00 i laad 3L 2 e Ve
Ol 5 ely Tre 55 Sobe a8 (G e sl Lo o o5
o35 b L 5T OS5 5l ey g iS5 0 57O LG
el sl 58 Wy aalsl dyl 5 Wlsl Y-)-Y iy
ek o ) eyled adly o 88 5 b sl edsl s @
Slis mle b (aids Ve ol o 5 VA ) L 5 a5l
80 Jpbl b bt S slpe s AE 5051 oz 255
Foe Aile) el 5 s sla Slyds 5 ST B LAS axd Ao
O3l 53 sb e Sy ulg 3 s Bl (Sl (65 5
Ay oo s St el )y Cle 4 e e a b e
DTS IS S e ¢l 4 sla
o S oS5 5l aslinal 3550 plass 315n ples Y)Y
Ao g (1K 0l sdoze VL)
ad 5051 Y=Y
gl Sledily (g xS el 1 =YY
glAsel sy 2 a5l Jol- EY) 5 gl Al olely
(¢5) 035 4 (Wried-Pectin) Szt 5 (p,5) 055 ool L
V] s 5,50 (V Jsles) (WriedRsC) 158 S (la s 5
EY = Whried—Pectin Y Jsbee
Whried-Rsc
[CESEHEN PP SR IS RHAS A
QA (gl 435 oS (8l SGuDIST sl 25 555 5

YA PRSP L R SRR I W P [ IR RON P

7 -Microwave-Assisted (MAE)

8 -Extraction yields (EYs)
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14 -Water Holding Capacity (WHC)

15 -Emulsifying Activity (EA)
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11 -Surface Tension (ST)
12 -Foam Capacity (FC)

13- Foam Stability (FS)
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17- Emulsion Stability (ES)
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EXTRACTION METHODS

Fig 1. The effect of Enzymatic and microwave-assisted treatment on pectin extraction efficiency of
defatted-cake rapeseed !

* Operating conditions in an acidic medium (pH 1.5): EH (Enzymatic Hydrolysis), MAE (Microwave-Assisted) (600 W, 1,3 and 5 min)
# Means within each column with the same letters are not significantly different (P < 0.05).
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* Operating conditions in an acidic medium (pH 1.5): EH (Enzymatic Hydrolysis), MAE (Microwave-Assisted) (600 W, 1,3 and 5 min)
# Means within each column with the same letters are not significantly different (P < 0.05).
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Table 1. Effect of extraction method (1% (w/v) pectin solutions at 25 °C) on Surface Tension, Water holding capacity,
foam properties, Viscosity, emulsifying activity, emulsion stability, SApppr, and SAasts &

[ Downloaded from fsct.modares.ac.ir on 2025-04-28 |

Characters’ Pectin types obtained with different extraction methods ®
EH MAEL1 MAE3 MAES5
SF (%) 45.45+0.14 44.38+0.24¢ 43.69+0.17° 43.11+0.15°
WHC (%) 11.67+0.112 11.7240.1° 11.71+0.18° 11.75+0.39¢
+

FS (%) 30‘48a 0.12 31.21+0.23P 31.8+0.05¢ 31.87+0.414
FC (%) 81.1+0.09° 82.45+0.21° 84.12+0.09¢ 84.13+0.14¢
Viscosity (Pa.s)  8.54+0.09° 9.34+0.31° 11.57+£0.2¢ 12.39+0.33¢
EA (%, 4°C) 50.6+0.13? 52.33+0.15P 55.87+0.19¢ 58.01+0.394
EA (%, 24°C)  49.87+0.11° 50.04+0.14¢ 51.08+0.27F 52.1+0.11%
ES’ (%, 4°C) 81.7+0.12% 85.54+0.2° 89.88+0.31°¢ 93.05+0.214
ES’' (%, 24°C) 79.09+0.12 83.68+0.09° 88.16+0.33¢ 92.04+0.244
SApppr’ 67.3+0.2° 69.9+0.19° 70.5+0.14¢ 71.2+0.26¢
SAABTS' 70.5+0.13° 72.4+0.16° 75.1+0.15¢ 78.8+0.474

[ DOI: 10.22034/FSCT.22.159.251 ]

@ SF (Surface Tension), WHC (Water Holding Capacity), FS (Foam Stability), FC (Foam Capacity), EA (emulsifying activity), ES
(emulsion stability), SApppy (DPPH scavenging activity), SAagrs (ABTS scavenging activity)

b Operating conditions in an acidic medium (pH 1.5): EH (Enzymatic Hydrolysis), MAE (Microwave-Assisted) (600 W, 1,3 and 5 min)
 Means within each row followed with the same letters are not significantly different (P < 0.05).

" Data are means = SD.
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Pectin as a hydrocolloid located in the cell wall of plants can be a secondary
product in food industry processing. Canola after de-oiling has high amounts
of pectin. To extract pectin from rapeseed meal, the comparison method of
enzymatic hydrolysis extraction was used with and without the presence of
microwaves (with power of 600 W at four times zero, 1, 3, and 5 minutes).
The effect of microwave irradiation time on extraction performance and
physicochemical and mechanical characteristics of extracted pectin was
investigated. Physical, mechanical, and chemical characteristics showed that
the presence of the microwave process improved the functional properties of
the extracted pectin and facilitated the extraction process (p<0.5). The
highest yield of pectin extraction was 9.1% (W/W) in 5 minutes of radiation
with 600 W power in the microwave-assisted process with 600 W power.
This auxiliary process affected the degree of esterification and galacturonic
acid content of pectin so that it can form a gel in the presence of low sugar
amounts and is suitable in diet products. The content of galacturonic acid in
all samples was higher than 60%, which indicates a high gel formation
capacity. Pectin extracted during 5 minutes of microwave irradiation with
600 W power presented the best characteristics with the maximum content
of galacturonic acid (76.51%), the highest emulsifying activity (58.01%),
and emulsion stability (95.03%). The presence of the microwave-assisted
process reduced the surface tension values of the pectin aqueous solution
(43.11% in 5 minutes of irradiation) and affected and improved the foaming
capacity of pectin (the highest value in 5 minutes of irradiation was 84.13%).
Irradiation during microwave time caused significant changes in pectin
properties, such as intrinsic viscosity, mean viscosity, and water holding
capacity, to form a higher-quality gel.
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