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4 -Brassica napus

252

dodo—

0 eolle O 1 S sulle L Olse 4 S
348 o 8l Jle Dl Jle Y 5 sl Jole glaesl s
S ol g8l L Sl WSS ol ol sl atlis
ol sl S5 SVE (oW (8-1) 51 Sk 0F Lol i
ol sl s 5kl5 5 3 SYE Gl e glaad L
Bt " 0pmdlte a3 bl b oSG ol a5 1
TS JeeSse 5 MD>50%) VL oS 5o slaas «
5,08 pesle S S N L 5d e s aib (DM<50%)
e 5 LT sl (S ey (gl mlo s
oSk Of 63, Shas Gla Sis 5 ol s 4 s & ol
Gl 0 U Oz o)l 136 55 Jaloms i Ol gie
(el ol 5 s lase i gl SIS 0I5 [Y]
gl ol al el 035 e ) Rl M e
S O iten Olsl 3 5 (oliaBl ¢ Jame &S ilins Aok
[3] 1 a5 15 x5 5550 M gl o ol slalil
o505 Sbe b (pssls 5 oM mlo 5o ol ulide 5o
W5 o 5 DS e Sl Sl Vsans gl Sloda sy S
Olpe 5 550 U5s Opmdlte 4z yd [ 4 15 055 00
b S 8] ol b ol iy ol s 0L, SV s
e Sl Yo oS O g el 5 oS U5 Jolse Olge w
[V0] wsd o eslinad gl o la Saiip 5 45 L
Sl bS5 o b el 4 LIy e ramen b 5y
I 3150 (55l 50 5 5 S0 s oS g 8l 505 i3
S b Lo e sla LB ol oDl [V 50 eolinad g5
e g SIS o (LAl (Al Al il LSy
el 0k 55058 el s 3500 5 Sl e slad sl L

IA 2]
s 03,3 Jilsl 55 Ul 53 sy €l Jsaams Olge 4 FI3IS
Liy 5035 @l Ul Ws a1 ey, sl wils . s

‘_5.445@.«.»-‘ L;‘éjJ u‘})).a:u S gdxe )\écwb_ &Lﬁlﬁ)).}

1- Methylation degree (MD)

2- High Methylation



\i'i%é)‘ YY [PEL] JNod OJLM:

Qlﬂl L;l"lb Gw‘gf}l&&u

S £ e b Sl 5 Oll ol 5k 4 (O] 5528
alsl s A rl;,;:\ Laals j3 g 5 atws 5lald (00 oy
CS5E) 2w pen b edd s 2 glakils sl Sy, AnT S
Ol I 3l oslinal b e g3 - o 31 planil (011 cals S
Cole ¥ 8) blin Open S35 2 o/ S35 V1 Zd L
5351 3V O ol M (U G sa3 OIS Jses 5L S
Vorer Copn b S b Sleslial b e A3 oSS 4l
0P sl dlBs Yo e 4 5 Lo (glos 5o adds p5 50
sdile 3L 3,0 5o S I IS &ls 3 g 511 eile 3L JM>
YO les 53 (Ol pl g simis 03,5) Mt ol 051 KaS 4
Soluldar adds Vv e a4 LY LIS s 5 e saeds a s
DY as eSS 01K

NP EATS W  PPPIRNCY g Al YT
Novozymes ) = V‘Jj 353l or B 0T 5l e
oslial 3550 3gsde Cgr (5 0 S )5S Korea Ltd
OV Olse FGO g V0 L codsduico 5 3
odd del clb L Trichoderma reesei 1 sii W5
U & GYSID EXO ¢ v/0 L 5NSIT 4 ve+ EGU/g
<Jé U Bacillus licheniformis 1 sii Ay Gy,
e O3 S 2y 0 Sy Y/0 AU-A/g oaz el
Voo sesls 5l gl ke YOu 1S s 05 IS
of & (070 Ry PH) J¥se +/00 i bl 3L 20 e
V00 3l als— o 3T s b VST 5 codST s s il
S JSaze o 5SS (ulg s s eslinal S5 e
AeS 55 (e oz Vi1) VST ) ST e
o) edkns OIS 5Ll 55 Ol sl 51 g A L]
L aids 53 53100 L sl a3 00 gl 3 (Ol ) el
oot il ilo SIS S aslinal b sy mle ks 40 Sk
(435 )+ Sode w0 S VATNTH) s g 5l 5 0k 2ld
bkt S 3l s A5 (s e 5y Sl L
ol 5, Sla Shoda s S B s and 4 40 J 5t

Oy Sl e s Gl (LBl (6 5 e Ale)

6- Rapeseed defatted cake (RSDC)
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5- Enzymatic Hydrolysis (EH)
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17- Emulsion Stability (ES)
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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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Fig 2. The effect of Enzymatic and microwave-assisted treatment on pectin Degree of Esterification
(DE) 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, SAppen, and SAapts **

Characters’ Pectin types obtained with different extraction methods ®
EH MAE] 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 (%) 3 0'48f0‘12 31.2120.23° 31.8+0.05¢ 31.87+0.41¢
FC (%) 81.1+0.09? 82.45+0.21° 84.1240.09¢ 84.1340.14¢
Viscosity (Pa.s)  8.54+0.09° 9.34+0.31° 11.5740.2¢ 12.394+0.33¢
EA (%, 4°C) 50.6+0.13% 52.33+0.15° 55.87+0.19¢ 58.01+0.394
EA (%, 24°C)  49.87+0.11° 50.0440.14¢ 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
SAprrH’ 67.3+0.2° 69.9+0.19° 70.5+0.14° 71.2+0.264
SAABTS' 70.5+0.13° 72.4+0.16° 75.1£0.15¢ 78.8+0.47¢

@ 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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Fig. 4. The flow behavior of pectic solutions containing RSC pectins extracted by Enzymatic
Hydrolysis (EH) and Microwave-Assisted Extraction (MAE) methods at different times
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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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