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Effects of Processing on Polycyclic Aromatic Hydrocarbon Content and
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Abstract: The contents of polycyclic aromatic hydrocarbons (PAHS) in rapeseed and rapeseed oil after processing activities such as seed frying,
squeezing, and degumming were studied and the migration patterns of PAHSs investigated. The effects of seed frying heating rate and the influences of
degumming on the formation of PAHs and the flavor quality of rapeseed oil were determined. Results indicated that the PAH content of rapeseeds and
rapeseed oil increased during seed frying and squeezing. The benzo[a]pyrene, PAH4, and EPA16 contents of rapeseeds increased by 0.40, 3.79, and
10.51 pg/kg after frying, respectively, whereas PAH contents was reduced by degumming. In particular, the light PAH content decreased by 7.96
ug/kg. Heating rate had a significant effect on the PAH content of rapeseed oil (P<0.05), with benzo[a]pyrene, PAH4, and EPA16 contents of 0.91,
7.18, and 40.92 pg/kg observed, respectively, under rapid heating and 0.38, 3.21, and 27.99 pg/kg observed, respectively, under slow heating.
However, heating rate had no significant effect on either the polyphenols, tocopherol, and sterol contents or the types and content of volatile
compounds in the oil (P>0.05). The acidity of the rapeseed oil decreased by 0.45 mg/g and the peroxide value increased by 0.49 mmol/kg after
degumming. The L* and b* of the rapeseed oil increased significantly, while the a* value decreased. Lipid oxidation and Maillard reaction products in
the rapeseed oil decreased by 31.19% and 53.05%, respectively. The results could provide valuable reference for the optimization of parameters in
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the production of strongly flavored rapeseed oil.
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Fig.1 The processing flow chart of strong flavor rapeseed oil production
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Fig.2 The heating curves of rapeseed at three heating rates
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Table 1 The contents of PAHs in rapeseed and oil under three processing units (ng/kg)

278y mES  MEWES EWEERSN EWELM  BURERSuH
FIH[a]tE ND 0.4020.01 0.5140.02 0.8940.01 0.9140.03
PAHA4 0.9540.09 4.7440.14 5.1740.64 7.574.14 6.9540.48
LPAHSs 30.6643.16  39.2940.10 35.9840.78 37.8140.14 29.85#+.57
HPAHSs 0.5840.03 2.4840.05 3.0440.29 4.6140.02 4.6340.10
EPA16 31.2543.19  41.7640.16 39.0240.48 42.4240.16 34.484.67
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Fig.3 The effect of processing units on PAHSs in rapeseed and

rapeseed oil
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Table 2 The contents of PAHSs in strong flavor rapeseed oil at three heating rates (ng/kg)

BN &I iR ik AR F Btk
FIH[a) 0.3840.05° 0.7020.04° 0.9140.06°
PAH4 3.2140.31° 6.010.33 7.1840.41°
LPAHs 25.930.84° 31.474.46° 35.5241.89°
HPAHSs 2.0640.35° 3.6940.15° 5.4040.34%
EPA16 27.9940.83° 35.16:4.49° 40.9242.22°

E AR FEREINBSEAERFE LR (P<0.05). F4AFR.

7 3 3MPHARERR TREFAFHNEEN . SEHENRENYREE
Table 3 The AV, POV and antioxidant contents of strong flavor rapeseed oil at three heating rates

I E f&F R R F ¥ ARk R Hitimiag g
B (KOH) /(mg/g) 1.4440.05° 1.3740.04° 1.2840.05°
it @ qefE/(mmol/kg) 1.1520.06% 1.040.05° 0.950.06°
% @42 /(mglkg) 4574542428 450.43426.38° 427.39426.01°
A FE84-F/(mg/kg) 510.43+18.79° 510.08=44.29° 482.91421.16
& BE4-%/(mg/kg) 461357417445  4519.58439.50°  4434.464108.03"
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Table 4 The physicochemical indexes and antioxidant contents

of rapeseed oil under degumming unit

A BLIR AT £ PG PR s i
B (KOH) /(mglg) 1.8020.03 1.3530.04°
iE AfAA/ (mmol/kg) 0.4120.01° 0.9026.01°
L* 67.7140.15° 88.6140.02*
& a* 15.2540,04° 0.8640.09°
b* 100.7640.18° 114.2340.15°
% @4-%/(mglkg) 487.7332521°  42558434.97°
A FE4F/(mgkg)  508.31422.30°  488.79:415.34°
&824F/(mg/kg)  5802.86473.30° 5527.45455.01°
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