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Abstract; Aiming at providing theoretical support for the industrial production of rapeseed oil, the
possible influencing factors of third — grade rapeseed oil in 280 °C heating test were studied. The quality
indexes (acid value, peroxide value, moisture and volatile content) , glyceride composition, fatty acid
composition, total color and chlorophyll content, and the main gelatinous soluble fractions ( phospholipids,
protein) of the 18 qualified third — grade rapeseed oils and 15 unqualified third — grade rapeseed oils in
280 C heating test were compared and analyzed visually by principal component analysis ( PCA) and
Pearson correlation (PCCs) analysis. The results showed that there were no significant differences in acid
value, peroxide value, moisture and volatile content, total color and chlorophyll content, fatty acid
composition and glyceride composition between the two groups of third — grade rapeseed oils, and the the
contents of hydratable phospholipids ( HPL, including phosphatidylcholine ( PC), phosphatidylinositol
(PI), and phosphatidylethanolamine (PE) ), proteins, and total phosphorus of unqualified third — grade

. rapeseed oils were significantly higher than those
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of qualified third — grade rapeseed oils in 280 C
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affecting the results of 280 °C heating test of third — grade rapeseed oil. The results of PCCs analysis

showed that the contents of HPL, protein and total phosphorus were highly positively correlated with the

results of 280 °C heating test, among which the contents of HPL had the highest correlation with the

results of 280 °C heating test, and the correlation coefficient was 0.9. In conclusion, the gelatinous

soluble fractions should be removed as much as possible in the production and processing of third — grade

rapeseed oils to reduce the proportion of unqualified oils in 280 °C heating test.
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Fig.1 Quality indexes of third — grade rapeseed oil in two groups
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Table 1 Composition and relative content of glycerides of third — grade rapeseed oil in two groups %
U [z HiE

UINE|

HH#H B4 H 2 B 24 H#H B4
=il 0.29 ~1.17 0.45~2.04 0.60 +0.27* 0.76 £0.39* 0.54 0.63
H—Tg 0.46 ~0.60 0.50 ~0.71 0.53 £0.05" 0.56 +0.06" 0.51 0.55
H _hE 1.57 ~2.46 0.92 ~3.49 1.87 £0.25* 1.83 £0.52" 1.87 1.81
H=0g 95.90 ~97.58 93.76 ~98.04 96.99 +0.44" 96.84 £0.94" 97.11 97.05

T R AR PR RR Z R 3 (p <0.05) . N

Note; Different letters in the same line indicate significant differences (p <0.05). The same below
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Table 2 Fatty acid composition and relative content of third — grade rapeseed oil in two groups %

5 blEAE] B ARl
H 4 B4 H# B4 H 4 B4
FERER C16:0 4.04 ~4.51 4.07 ~4.33 4.16 £0.12° 4.19 £0.08° 4.11 4.17
fifi 51z C18:0 1.92 ~2.26 1.98 ~2.23 2.17 £0.09° 2.15+0.09* 2.18 2.19
iz C18:1 62.78 ~67.52 65.11 ~66.31 66.41 +1.15* 65.99 +0.50" 66.79 65.91
iR C18:2 16.78 ~19.19 17.08 ~17.68 17.38 £0.55° 17.40 £0.18° 17.27 17.38
WP pRTR C18:3 6.62 ~9.06 6.62 ~7.69 7.25 +0.59* 7.05 +0.29* 7.04 6.99
W —Mlg C20:1  1.26 ~1.39 1.28 ~1.36 1.32 +0.03" 1.33 £0. 02" 1.32 1.33
HAth 0.76 ~2.13 0.77 ~2.16 1.32+0.56" 1.90 £0.41* 0.97 2.07

H1E 2 Al 1, A = ki i 220 R &

MR E S (p>0.05) , HANE B
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Fig.2 Total color and chlorophyll content change of third —grade rapeseed oil before and after 280 °C heating test in two groups
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Table 3 Total phosphorus content and phospholipid composition of third — grade rapeseed oil in two groups

FEMZE  PA/%  PE(C)/% PI(C)/% PC(C)/% Wi ht(C)/(mg/kg) HPL o BELEIFHE(Cy)/ (mg/ke)
H1 74.7+1.6 ND ND 25.4+1.6 15.45 £0.63 103.22
H2 80.2 +4.1 ND 8.2+0.2 11.6+0.2 27.71 £1.63 144.36
H3 64.1+7.5 ND 14.6 £3.9 21.4+£3.7 7.71 £0.53 73.01
H4 90.6 0.7 2.0+0.4 2.3+0.3 5.1+0.0 35.81 £0.04 88.56
H5 77.5 £3.2 ND 8.0+x1.4 14.6+1.8 32.83 +£0.00 195.18
H6 ND ND ND ND 6.96 +0.34 0.00
H7 89.3+0.0 2.7+0.0 2.7+0.0 5.4+£0.0 33.37 £0.21 94.81
H8 71.7+1.1 ND 11.5+0.8 16.9+0.2 16.48 £0.01 123.12
H9 84.8 1.1 ND ND 15.3+1.1 18.19 £0. 19 73.22
H10 ND ND ND ND 9.52 +0.44 0.00
H11 ND ND ND ND 5.18 £0.00 0.00
HI12 92.6 +4.2 1.7+2.4 1.2+1.7 4.5+0.1 22.64 £0.36 44.08
HI13 89.3+1.7 0.9+0.3 4.6+0.9 5.2+0.6 27.33 £2.38 76.95
H14 85.3+0.4 ND 4.9+0.3 9.8+0.5 24.00 £1.20 92.82
HI15 84.9+0.6 5.5+0.5 4.9+0.8 4.7+0.8 52.14 £0. 14 207.15
H16 71.4+£2.5 10.0+1.0 6.8+0.7 11.9+0.8 5.17 £0.20 39.01
H17 86.6 +4.5 5.2+1.5 3.3+1.2 5.0+£1.8 55.19 £0.76 196. 04
H18 84.2+1.6 11.6+1.6 ND 4.3+£0.1 66.78 +1.87 279.34
B1 59.6+0.5 10.2+0.9 12.5+x1.0 17.9+2.3 33.65 £0.22 359.45
B2 28.9+1.3 ND 25.3+2.1 45.9+3.3 18.58 £0.83 348.01
B3 27.1 0.3 21.5+0.1 18.3+0.5 33.1=x0.1 54.92 £2.07 1 053.41
B4 28.5+0.1 22.3+0.6 21.0+0.1 28.2+0.3 39.57 £0.94 744. 30
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Feihds  PA/%  PE(C)/% PI(C,)/% PC(Cy)/% jaWisit(C)/(mg/kg) HPL S HINEITE(E(C,))/ (mg/ke)
B5 46.70.4 19.4x1.2 14.520.8 19.4 0.1 46.27 +1.80 648. 88

B6 37.5+0.2 25.0+0.1 14.3+0.2 23.2£0.3 75.10 £1.55 1 234.74

B7 49.6 0.6 23.5+2.9 10.3+1.0 16.5+1.3 61.09 £1.16 808. 50

B8 41.5+0.8 19.9+0.1 18.4+1.5 20.2x0.8 61.03 £3.36 939.34

B9 31.320.5 22.8+0.2 22.0+0.3 24.0£0.9 73.97 £2.45 1.338.99

B10 28.6+1.0 32.1+1.4 17.920.3 21.4+0.1 107.83 £6.46 2025.72

B11 42.6+0.1 27.1x1.7 11.8+0.8 18.5+0.8 57.98 +3.27 875. 64

B12 37.7+0.2 30.4+1.7 11.0£1.0 20.9+0.5 104.78 £3.45 1718.39

B13 27.1+£0.3 21.5+0.2 18.3+0.6 33.1%0.3 107.42 £4.37 2 060. 29

Bl4 28.5+0.6 22.3+0.9 21.0+1.4 28.2+0.2 81.17 +1.92 1 527.00

B15 45.9+3.4 45.7+3.7 2.8+0.1 5.7+0.3 154.21 +2.39 2199.04

T :ND FoR oA s HPL Sy al KABHERR ; €, = (C, + C, + C;) x € x26.31
Note: ND. Not detected. HPL. Hydratable phospholipids; C, = (C, + C, + C;) x C x26. 31
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Fig.3 Protein content of third — grade rapeseed oil in

two groups

H1 18 3 AT J0, B Skl rh S T A,
H 21 =Skl 8 1 5 & 278 370 ~ 1 200 mg/kg,
B 20 =Sk FIl B8R 1 BT B AE 440 ~2 400 mg/kg,
G, B AL = SRR B T e A
FEmT HAM(p <0.05), Hil & [ S & 501
(18 15 DX B A 7 2 = R Sk T R A T BT 1 X 4
FH UG AT D8 15 5 T BB =S AT I 280 C ik
IR R R Z—
2.6 A5 IEAE B R R A H T AL A
2.6.1 PCA

PCA JE I R 53010 i — B, ol DU 18
AR A SRR A 2 1 R R AR R JT R AT BE 2 AR
AR B T S B 8, DAL T 552 B 4 P 5 A R
) E 1o SRR RN A B #E4T PCA, W] AT N
Wb 5 58 25 il PR 36 = 22 280 °C i #a e 1)
SO, P AL = SR I Y T AR bR B AL R Ay
PCA 15343 [ Ry € DL IE] 4

B 4 FTRL 55— 4 (PCL) 558 — F 840



46 CHINA OILS AND FATS

2025 Vol. 50 No. 9

(PC2)SLA0 5 T 72% W IR FEAS AR B, , R i A 1Y
ROR RAF, ol eI e AR i 2 R 2 Bf5 2.
4a N P = Al P 4 R 7 R R AE PCI
L IXAREE AT, R 2 = SRR i AR R A
BFEATE . 280 ChIHIR I A A% BIRE il 4R 23 Al
7E PCL il 84 1, 6 = 25 HF il 280 C A1
AERIIEART PCL BIEME,

M 4b nlF i PCL(54% ) 5 i IR R A

127
8r H3
< 4f
= oL/ el
5/ 11“12 l-}:‘)l}lllll;‘;—l
(&) H7
Iz 4 HIS
-8 r
1 . | . .
= 0 5 10 15
PC1(54%)
a) 1447 &l

a) Score diagram

S22, I PCL b 28y d5 R 14 PR 2% X B i
AR TTMRER R . PC Rl b S A i, 3007 B R PR R
A HPL Gk dEH i PC PE [PL &6, (W] Eid
15 PC1 2 B 3F IEAHSE, Al B2 M ig 280 C
PRI e BRI R . [RIRES 5130 & W] 1, HPL
W H BT PCLUPE P & B Ry, = R
280 CHARIAIE B ) A G , 3X 5 R SC 2 1k A
2R — B

127
0.8F
S 04f K B
Z C18:0 118:3°
4%
S 0 CIST pov - Jj{
[=W PA TGLZU'l
_04}
_0‘8 1 1 1 1 1 1 1 1 )
-08 -06-04-02 0 02 04 06 08 10
PC1(54%)
b) A

b) Loading diagram

4 FWEAZFRFIFHPREIERRARB S PCA 55 BB EE

Fig.4 PCA score and loading diagrams of the quality indicators and component of third — grade rapeseed oil in two groups
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