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Distribution and change rules of trimethylamine and its precursors during
hot — pressed rapeseed oil processing
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(1. College of Food Science and Engineering, Henan University of Technology, Zhengzhou 450001, China;
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Abstract ; Aiming to provide theoretical reference for the quality control and production process regulation
of hot — pressed rapeseed oil, the distribution and change rules of trimethylamine and its precursors
(sinapine, choline, betaine and glycerophosphoryl choline) during hot — pressed rapeseed oil processing
were investigated using rapeseed of three genotypes( Brassica napus, Brassica rapa, Brassica juncea) with
six different varieties available on the market as raw materials. The results showed that there were
significant differences in the contents of the four precursors in three different genotypes of rapeseed. After
roasting, the content of trimethylamine in rapeseed oil prepared from Brassica rapa seed was the highest,
and the content of trimethylamine in Brassica juncea seed was the lowest. After roasting, the contents of
choline and betaine increased, and the contents of sinapine and glycerophosphoryl choline decreased,

and trimethylamine and its precursors mainly existed in the rapeseed cake, and a small amount

transferred to the rapeseed oil. With the rise of

S H A -2024 — 02 - 02; &[] H # :2024 — 06 - 21 roasting temperature and prolongation of roasting
VEERI/Y : BEE (2000) , 4o, B - BFSE 2L BRSE I7 18]y Th g time, the content of trimethylamine in rapeseed,
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intl. com,, rapeseed oil reached the highest value (552.0
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wg/kg) when the rapeseed was roasted at 220°C for 20 min.

The content of sinapine and

glycerophosphoryl choline overall showed a decreasing tendency with the rise of roasting temperature and

prolongation of roasting time, and the content of choline and betaine showed an increasing tendency. In

summary, during hot — pressed rapeseed oil processing, Brassica juncea seed, which produces less

trimethylamine content, can be preferred as raw material, and rapeseed can be pre — treated to reduce the

content of trimethylamine precursors, or the roasting temperature and roasting time can be reduced as

much as possible on the basis of ensuring the flavour of the rapeseed oil.

Key words: hot — pressed rapeseed oil; trimethylamine; sinapine; choline; betaine; glycerophosphoryl

choline
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Table 2 Physicochemical indexes of hot — pressed rapeseed

oil prepared from different varieties of rapeseed
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Table 3 Content of trimethylamine precursor in different varieties of rapeseed mg/kg
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Note ; Different letters in the same column indicate significant differences (p <0.05)
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Table 4 Changes of trimethylamine content during

preparation of hot — pressed oil from different

varieties of rapeseed pre/kg
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Table 5 Changes of trimethylamine precursor content during preparation of hot — pressed oil from
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Note; The fixed conditions were as follows: roasting time 10 min, roasting temperature 220 C. Different letters in same index

indicate significant difference(p <0.05)
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Fig.1 Changes of trimethylamine content under different roasting temperature and roasting time
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Table 6 Changes of sinapine and GPC contents under different roasting temperature and roasting time

B 26 (4 I T/ (mg/kg) GPC/ (mg/kg)
HERD J5 T ST AT SEFFOE WL 5 SRR SEHFFIH SR
PEIPIREE/C
120 10 630.7 £11.4"  4.9+0.3* 11 285.0 +285.6° 59.6+4.7° 0.1x0.0° 88.1+0.3"
140 10 706.7 £49.3*  14.9+1.6° 11 240.4 £78.9" 49.6 +1.3" 0.10.0° 78.1+2.0"
160 10 414.2 £26.1™  23.3+0.4" 11 188.2 +7.6° 49.1+3.6" 0.2+0.0" 74.7 £1.7"
180 10 208.2 +128.2'  33.9 +0.8" 10 654.6 £222.5" 46.9 +3.5" 0.3 +0.0° 70.0 0.9
200 9699.9+177.8" 30.7+0.2" 10 006.0 £3.5° 43.3+1.3" 0.2+0.0" 65.0+3.0°
220 9362.2+163.5° 32.6+2.7" 9439.4 +314.7° 27.3 £6.3" 0.2+0.0" 42.6 +3.3°
HERD B ]/ min
0 10 702.5 = 16. 8" 1.4+0.0°  11327.9 £567.8" 69.7 £3.5° 0.1+0.0" 100.3 +4.2"
5 10 604.5 £801.4™ 31.6+0.2°  10071.8 =1 037.0" 64.8 +3.2° 0.2 £0.0" 97.3 +2.4°
10 9362.2+163.5" 20.3+0.8"  10077.7 £747.8"  57.0 £4.6" 0.1+0.0" 78.8 £5.9"
15 8398.1+108.3 10.8 +1.0° 8701.1£49.9" 50.9 £3.1"™ 0.1+0.0" 67.2+1.7°
20 7 565.7 +66.5" 7.1+0.3" 6964.0 +101.7° 42.8+8.9° 0.0 £0.0° 56.1 +0.8"

TE 7 25 PF A BERD IF 1] 10 min, BEEDIELEE 220 °C 5 [R)— AL AR T S50 Kt A B 22 572 S0 AE AN RO BEA T PIr 2 R 51
AR TR R AN TR I R B [ R S (8] N B B 22 5% (p <0.05) . R

Note : The fixed conditions were as follows: roasting time 10 min, roasting temperature 220 °C. The difference of experimental data
under the same processing conditions was caused by the experiment carried out in different batches. Different letters in the same column

indicate significant differences under different roasting temperature or different roasting time (p <0.05). The same below

RT  AREMEEIEEFILE KD EE T BB SR S E R

Table 7 Changes of choline and betaine contents under different roasting temperature and roasting time

el 22 AEAR/ (me/ke) D/ (me/ke)
J:/J:,//ﬁ,ﬁ: N [ETIRTN e L g Sy oy S\ L
JERD 5 ST AT AP HERD 5 T SEAT SEAFIH SR
b i B/ C
120 270.3 +9.4* 0.1+0.0" 357.0 +6.5° 6.0+0.2° (10.3 £2.4) x107* 10.5£1.2°
140 273.7 £0. 6" 0.3 +0.0° 362.2 £3.3° 6.0 £0.4" (11.3£1.4) x10™™  13.2+0.7¢
160 303.0 +6.7° 0.5+0.0" 401.9 £2.6" 6.8 +0.3 (11.8+0.7) x107*" 13.5+1.0°
180 311.5 £3.4° 1.0£0.1° 421.4 +1.1° 6.7+0.1“ (12.8 £0.2) x107™  16.2+1.1"
200 355.9 £4.2" 1.1+0.0" 456.5 +0.8" 7.7 +0.9™ (13.7£0.6) x10™*  17.1+0.6™
220 457.0 +3.8" 2.1+0.0" 571.1+23.1° 8.9+0.6" (16.2+0.2) x10~™ 19.7 +2.0°
JELB T[]/ min
0 266.4 +8.9° 0.1+0.0" 331.1+7.2° 4.3+0.1° - 7.8 +0.4°
5 312.2£12.6° 0.7 +0.0° 351.2+34.1° 5.0+0.3" (7.6 +1.0) x107* 9.0+0.8°
10 457.0 +3.8° 0.8+0.1" 602.5 +27.0" 6.8+0.0° (9.2+0.8) x10™™  12.1+1.6"
15 552.1+12.3"  0.8+0.0" 691.3 +17.4° 7.3+0.2" (10.7 £0.9) x10™* 13.7 +1.6™
20 597.3 +2.0" 1.1+0.0" 680.9 +0.0" 11.0 £0.5" (17.9£0.4) x10~** 15.6 £1.2°
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