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Table 1. Chemical composition (%sDM) of untreated canola and safflower varieties

Constituent

Varieties DM ASH cP EE NDF ADF
Okapi 98.9T° 20.9° 23.82° 34.84° 23.69° 16.35°
Modena 99.04° 3.78° 19.17° 45.29° 31.68° 18.98°
62 97.68 1.813° 14.53° 22.04° 46.44° 30.34°
Zarfan 96.61° 1.520° 14.09° 27.72° 48.24° 37.99°
SEM 3.38 358 1.19 2.62 3.09 2.633
Sig *%k *hxk *hxk *kk *kk Kkk

(<12 0) Gl o gixe B SaimsyLis (gt ;o 0 Dglae By > abc

.Q)IJ.SL‘;..J sl u—‘i’L“ SEM

Pl mha jo o s B s P< [0 mhaw o Iy s IS s
Means within the same column with differing superscripts are significantly different.
DM: dry matter; CP: crude protein; EE: ether extract; NDF: neutral detergent fiber; ADF: acid detergent fiber

SEM: Standard Error Mean, Significantly.
**p<0.01; *** P<0.001
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Table 2. Protein fractions based on Cornell Net Carbohydrate and Protein System for raw (control) and different
treated canola and safflower seeds (%CP)
CP (%DM) Protein Fraction (%CP)

SCP A Bl B2 B3 C NDIP
Varieties
Okapi 23.82° 50.45° 6.27° 44.18° 32.98° 9.14° 7.43° 16.58"°
Modena 19.17° 42.51° 5.16° 37.35° 36.34° 13.62° 7.73° 21.55%
62 14.53° 35.17¢ 10.57° 24.60° 56.49° 0.79° 7.60° 8.39°
Zarfan 14.09° 40.02¢ 11.55% 28.59° 50.65° 054° 8.56° 9.10¢
SEM 0.11 0.05 0.07 0.07 0.08 0.05 0.02 0.05
Processing
Control 17.90 62.35% 14.032 48.38° 26.69¢ 2.79° 8.12° 10.90°
toasting 17.90 47.52° 11.14° 36.45° 39.57° 4.77° 8.08° 12.85°
autoclaving 17.92 35.15° 6.17° 28.96° 49.58° 7.79° 7.99° 15.78°
Formaldehyde 17.93 23.15° 2.21° 20.97° 60.61° 8.84° 7.24° 16.08%
SEM?* 0.11 0.05 0.07 0.07 0.08 0.05 0.02 0.05
Varieties effect *kk *k*k *kk *k*k *kk *kk *kk *k*k
Processing effect ns *k*k *kk *k*k *kk *kk *kk *k*k
Process'ng X Val’letles ns *kk *kk *kk *kk *kk *kk *kk

P10V 255l (5l gime M (g Lel i) el g > b sy S lael

455 ey b Jolonals (B> a9 =B2 ¢ Jslone (> a9y =Bl tonish > Sae puudy (A5 =A ¢ Jslone (g (250 =SCP tplS (55 <CP
375 Myt 5 =C 0l B35 et U Jploels i (e =B sl

S laitsl glas 1 Sle =SEM

Slosine Sglas yaay NS ¢ P< ofe o) oy 1o ls Jme BB

Different letters within column indicates differences (p<0.001).

CP, crude protein; SCP, soluble crude protein; A, Non-protein nitrogen; B1, rapidly degradable protein; B2, Intermediately degradable protein; B3,
Slowly degradable protein; C, unavailable protein; NDIP, neutral detergent insoluble protein.

***p<0.001; ns: Non significant P > 0.05.

SEM: Standard Error Mean.

S5 &ls 5 1515 &l slad, pl e chlizes sla i 1o sl es Glosis; 5 o8, Jlie SIIY Jgazr
Table 3. Interaction effect of varieties and processing for raw (control) and different treated canola and safflower

seeds (%CP)
. . Protein fractions

Varieties Processing SCP A Bl B2 B3 c NDIP
Control 65.85% 12.31° 53.54° 23.907 2.73° 7.52° 10.25°
okapi toasting 53.81° 8.72° 45.1° 33.4° 5.08° 7.71° 12.79¢
P autoclaving 43.21° 3.63¢ 39.58° 36.91° 12.32° 7.56° 19.88°
Formaldehyde 38.93° 0.42° 38.50° 37.68° 16.45° 6.94° 23.39°
Control 54.84° 10.30° 44,542 29.357 7.71° 8.10° 15.80°
Modena toasting ) 41.65° 7.82° 33.83¢ 37.08° 12.79° 8.47% 21.26°
autoclaving 38.40° 1.99¢ 36.41° 38.66° 16.78° 8.16° 24.94*
Formaldehyde 35.54° 0.53° 35.01° 40.26* 17.61° 6.59° 24.20°

Control 57.52° 15.74° 42.03% 34,047 0.39° 7.8° 8.19°

62 toasting 47.78° 14.04° 33.79° 44.43° 0.25° 7.5° 7.75°
autoclaving 26.35° 9.23° 16.95° 64.79° 1.33° 7.7 9.03%
Formaldehyde 8.74° 3.30° 5.43° 83.04° 0.84° 7.4° 8.24°

Control 71.17° 17.78% 53.39° 19.45° 0.32® 9.05% 9.37%

Zarfan toasting 46.85" 13.99° 33.07° 43.70° 0.6* 8.64° 9.24%
autoclaving 32.66° 9.84° 22.92° 58.64° 0.08° 8.53° 8.61°

Formaldehyde 9.41° 4.59" 4.97° 81.47° 0.47% 8.03° 8.5

SEM 0.10 0.14 0.14 0.16 0.09 0.04 0.11

P+ )) &yls (gl g BB Lg)L{l Shl Gleesl Gy > b o, S olacl
L Jolowol > (59 =B2 ¢ Jolone (Ad> 0859 =Bl tenigd o> S puds (i =A 1Olaws 3L o Jeloe (159 =SCP tals ui59n =CP
4575 Bt (g0 =C 0l S pda 8 Se e b Jslonal (i (859 =B3 thagle (6 pdi 4y 25 ue e
S lastl gl . Sle =SEM

Different letters within columns indicates differences (p<0.01).
CP, crude protein; SCP, soluble crude protein; A, Non-protein nitrogen; B1, rapidly degradable protein; B2, Intermediately degradable protein;

B3,Slowly degradable protein; C, unavailable protein; NDIP, neutral detergent insoluble protein.
SEM: Standard Error Mean.
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Figure 1. Electrophoresis pattern of untreated (1), toasted treated (2), autoclaved treated (3), formaldehyde treated (4),
and molecular weight of standard (5) in A: Okapi, B: Modena, C: 62, D: Zarfan.
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ABSTRACT

This study was conducted to investigate the effect of physical and chemical processing on crude protein
fractions of two varieties of canola (Okapi and Modena) and safflower (62 and Zarfan) seed using cornel
net carbohydrate and protein system and on protein subunits using sodium dodecyl sulfate polyacrylamide
gel electrophoresis. Formaldehyde was used as chemical treatment, while toasting and autoclaving were
used as physical treatments. In vitro protein fractionations were determined to find out the contribution of
different protein fractions (A, B1, B2, B3, C and NDIP). Results showed that there was significant
difference in OM, CP, EE, NDF and ADF in canola and safflower seeds (p<0.001). The proportion of
soluble crude protein fraction (SCP) decreased while B2and B3 fractions increased as the result of
processing. Formaldehyde had a more significant impact than the other two treatments. The SDS-PAGE
pattern of varieties showed that treatment with toasting had no effect on protein bands in canola and
safflower varieties while autoclaving resulted in the disappearance of some bands and formaldehyde
resulted in the disappearance of all bands with molecular weights higher than 14.4 KD in canola but not
in safflower varieties.

Keywords: Canola seed, comell net carbohydrate and protein system, safflower seed, sodium dodecyl
sulfate-polyacrylamide gel electrophoresis.
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