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Process of preparing fragrant rapeseed oil with low erucic acid and
low glucosinolate by in — situ enzymatic hydrolysis

CAO Pingjing, SUI Jiaxiu, ZHANG Hao, SUN Shangde, LIU Yulan

(College of Food Science and Engineering, Henan University of Technology, Zhengzhou 450001, China)
Abstract ; With the aim of providing insights for developing high — quality fragrant rapeseed oil production
techniques, the effects of particle size, moisture content, and sucrose enzymatic treatment on flavor
precursors ( sucrose, glucose, fructose, and free amino acids) in rapeseed before/after roasting and the
flavor quality of fragrant rapeseed oil were investigated using rapeseed with low erucic acid and low
glucosinolate content as the research material. In addition, the impacts of enzymatic hydrolysis treatment
on the active nutritional components and quality (acid value, peroxide value, and polycyclic aromatic
hydrocarbons) of fragrant rapeseed oil were studied. The results revealed that the volatile flavor

compounds contents in fragrant rapeseed oil produced from crushed seeds of different particle sizes were

significantly lower than that produced from whole
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soaking (in — situ enzymolysis) or crushed — seed enzyme spraying ( crushing enzymolysis) , the reducing
sugar ( glucose + fructose) content in rapeseed increased by 14.6 —fold and 4. 8 — fold, respectively.
No reducing sugars were detected after roasting at 150. 0 °C for 30. 0 min for both enzyme — treated
rapeseeds, with free amino acids loss rates exceeding 50. 0% . Nevertheless, the volatile flavor
compounds content in fragrant rapeseed oil from in — situ enzymolysis (278.04 mg/kg) was significantly
higher than that from crushing enzymolysis (95.63 mg/kg) and untreated seeds roasted at 170.0 °C for
30.0 min (151.94 mg/kg) , while exhibiting rich roasted and nutty flavors. The contents of tocopherols,
phytosterols, and total phenols in the fragrant rapeseed oil produced via in — situ enzymolysis increased by
18.7% , 20.7% and 16.4% , respectively compared to oil from untreated seeds, and the acid value and
peroxide value of the oil were far below the national standard limits, and no polycyclic aromatic
hydrocarbons were detected. In conclusion, sucrose in — situ enzymolysis can significantly enhance the
roasted/nutty flavor quality and nutrient content of fragrant rapeseed oil while concurrently reducing the
required roasting temperature.

Key words : fragrant rapeseed oil ; moisture content ; sucrase; enzymatic hydrolysis; volatile flavor compound
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Fig.1 Volatile flavor compounds content (a) and sensory evaluation results(b) of fragrant rapeseed oils

produced from rapeseed with different particle sizes

AR B RS SERAF A I PR A 5
SRR VLR & R0 ZE (L A2 2.
[ 2 T 1 KD A B RS T R0

GAHEIR T i TR JEOE 5 (R 2 R AR ) 2 ) ok
680.0 ~773.4 mg/100 g F1281.9 ~367.4 mg/100 g,
AN [R)Hy B R Y SRR 1 U0 25 B R A S b 2 i AP A



2025 4 25 50 %% 55 12 ) el

iR 19

225, X AT REE RS 7291 R R B AN
A G5 73 G AN R Ry e A il o 52 S5 4 EE B AS [ i Al
. Z23d 170.0 CHFLP 30. 0 min J5 , AR #EIH AT
RN T o B T2 3 SR FF 90 8 0 2 R 5 ik 3% IR
40. 2% J VA, 1 BT A R 0 D (il S AT rp 32 R A
SR AR B , DER JCIE T AR BRIl A AL S AN )
R BE IR SRS, 5 0 a A T 2 e A T AR 3 R S L

TEICIL o SR, AN [ 453 148 B2 A ik SRR 1 BB 8y ik 7 53¢
M R SR S N7 A B35 RIS S AR XU
) 5 5 R IR T ARG B SR 8 e e SRAF I 11
(I La) , AT BEJE M RAFBRE ) , 7R85 0 i A rp 4%
FAERIRY R R A B0 o PG, B e Ak BEAS
ATk i e rb 5 2V IRUBR B Jo A B rh O BRLR
ANIE A T 5 e A SR

R2 AEMEEBIFEOIEEE AR RENEFESSERSE

Table 2 Contents of sucrose, glucose, fructose and free amino acid in rapeseed with different

particle sizes before and after roasting
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Fig.2 Volatile flavor compounds content (a) and sensory evaluation results(b) of fragrant rapeseed

oils produced from rapeseed with different moisture contents
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Table 3 Contents of sucrose, glucose, fructose and free amino acid of rapeseed with different

moisture contents before and after roasting
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Fig.3 Effect of enzymatic hydrolysis methods of rapeseed on volatile flavor compounds of

A

fragrant rapeseed oil (a) and sensory evaluation result(b)
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Table 4 Contents of sucrose, glucose, fructose and free amino acid of rapeseed treated by different

enzymatic hydrolysis methods before and after roasting mg/100 g
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Table 5 Nutrient contents of cold — pressed rapeseed oil and
fragrant rapeseed oil produced from rapeseeds treated by
different enzymatic hydrolysis methods
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Fig.4 Acid values (a) and peroxide values (b) of cold — pressed rapeseed oil and fragrant rapeseed oil

produced from rapeseeds treated by different enzymatic hydrolysis methods
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