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Changes in tocopherol and phytosterol contents during the production of
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Industry Co., Lid., Dongguan 523145, Guangdong, China)
Abstract: In order to develop high — quality rapeseed oil processing technology, imported Canadian
rapeseed was used as raw material to compare and analyze the contents of tocopherol and phytosterol in
pressed and leached crude rapeseed oil, as well as the changes of these two indicators during the refining
process. The results showed that the contents of tocopherol and phytosterol in the pressed crude rapeseed
oil were 662 —706 mg/kg and 7 731 —8 568 mg/kg, respectively, and the contents of tocopherol and
phytosterol in the leached crude rapeseed oil were 774 — 885 mg/kg and 9 177 — 10 136 mg/kg,
respectively. The two types of crude rapeseed oil mainly contain y — tocopherol and a — tocopherol.
During the refining process, both tocopherol and phytosterol in rapeseed oil were lost in each section,
with total loss rates ranging from 11.37% to 18.84% and 3.27% to 11.89% , respectively. Among
them, tocopherol had the highest loss in the deodorization section, while phytosterol had higher loss rates
in the neutralization and deodorization sections. The changes in the proportion of each component of

tocopherol in rapeseed oil in the neutralization and
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tocopherol proportion increased, and deodorization section was the opposite. Increasing the acid value of

neutralized oil led to a corresponding increase in the acid value and decrease in tocopherol content of the

deodorized distillate. In summary, the contents of tocopherol and phytosterol in leached crude rapeseed

oil are higher than that in pressed crude rapeseed oil. Both tocopherol and phytosterol are lost in various

refining sections. By appropriately controlling the degree of deacidification, the loss of tocopherol in

rapeseed oil can be reduced.

Key words :rapeseed oil; tocopherol; phytosterol; oil refining; loss rate; deodorized distillate
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Table 1 Quality indicators of arrived rapeseed imported from Canada

RIS 7 Wit .

RLEE F 5 Aoed  RE/

HEW (Fity/%  (TH/% KGN %o HJFi/ % /% AR To RIANFR/ Yo TFHLFR/ %o B%/% (/L)
1 25.22 47.21 7.45 1.32 0.10 0.08 1.48 1.12 1.75 672
2 23.68 47.90 7.46 1.31 0.10 0.10 1.40 1.03 1.70 670
3 23.95 49.00 8.00 1.40 0.06 0.08 1.01 0.57 1.25 670
4 24.35 45.35 7.94 0.68 0.10 0.10 1.61 1.23 1.91 665
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Table 2 Acid value and trace component content of pressed crude rapeseed oil and leached crude rapeseed oil

JEAESNT IR (Eg e R
#K FE(KOH)/  mHaR/ SR/ A/ MPSE/ REKOH)/ W%/ Sl EER HYKSEY
(mg/g) (mg/kg)  (mg/kg) (mg'kg) (mg/kg) (mg/g) (mg/kg)  (mg/kg) (mg'kg) (mg/kg)
1 0.91 7.38 244 706 8 568 1.62 10.42 724 885 9 593
2 0.90 6.77 239 701 7 840 1.64 10.16 790 879 9 837
3 1.00 6.67 240 697 7996 1.56 9.38 729 802 9 398
4 1.00 7.96 285 662 7 865 1.44 9.88 608 774 9177
5 1.11 7.27 300 678 7 731 1.74 10.93 625 843 10 136
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Table 3 Contents and proportions of various tocopherol components in

pressed crude rapeseed oil and leached crude rapeseed oil

s . i/ (mg/kg) it/ %
%*}Ym ?tt(j\ 25\ 2 =AY 25\ =AY 2
a-EFWH (B+y) -EBH S-4AFH a-LFWH (B+y) -EBE S-LEFE
1 186 506 14 26 72 2
» 2 171 517 13 24 74 2
Eﬁ?ﬁ)ﬁ» 3 164 519 14 24 74 2
Jir
4 190 458 14 29 69 2
5 181 483 14 27 71 2
1 288 579 18 33 65 2
ik 2 279 582 18 32 66 2
12 ST
N 3 231 555 16 29 69 2
Jrm
4 235 523 16 30 68 2
5 280 546 16 33 65 2
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Table 4 Changes in total tocopherol content of rapeseed oil during refining process

B BB B (mg/ke) BEBBIRRE %
(mg/kg) BUl PR MG B PR B B sUl oM
1 273 664 630 604 555 5.12 4.13 8. 11 16.42
2 282 654 632 627 568 3.36 0.79 9.41 13.15
3 282 637 603 621 558 5.34 -2.99 10. 14 12.40
4 287 645 622 615 553 3.57 1.13 10. 08 14.26
5 185 745 699 686 631 6.17 1.86 8.02 15.30
6 173 739 704 708 655 4.74 -0.57 7.49 11.37
7 25 628 623 623 527 0.80 0.00 15.41 16.08
8 50 637 624 624 517 2.04 0.00 17.15 18.84
9 33 661 645 640 554 2.42 0.78 13.44 16.19
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Table 5 Changes in the proportion of various tocopherol components in rapeseed oil in the neutralization section

Sk a-EHM/ % AR (B+y) ~'LEM/ % gl 8- H M/ % el
Jiih A (AR J5tith A (HT M) J5tih HA (AR
1 25.4 23.6 -1.8 70.4 73.5 3.1 4.2 2.9 -1.3
2 26.7 24.5 -2.2 70.7 72.0 1.3 2.6 3.5 0.9
3 25.7 22.8 -2.9 71.7 74.3 2.6 2.6 2.9 0.3
4 26.0 23.8 -2.2 71.5 73.3 1.8 2.6 2.8 0.2
5 29.8 27.2 -2.6 66.8 69.0 2.2 3.4 3.8 0.4
6 30.1 28.1 -2.0 67.0 69.2 2.2 2.9 2.7 -0.2
7 29.9 28.2 -1.7 68.3 69.9 1.6 1.8 2.0 0.2
8 29.9 28.8 -1.1 68.3 69.3 1.0 1.8 1.9 0.1
9 30.4 29.0 -1.4 67.8 69. 1 1.3 1.8 1.9 0.1

I8 5 WJ N, % LU SEAT B v, B0 B R I v
HS AT d el T A, o - R
Wyl FRET 1.1 ~2.9 H4r i, (B+y) - EH
AT T 1.0 ~3.1 [ 43 A0, T & - A W o A
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RS R IR . 9 ANk R A
T B R LA R, LR 1~ bk 6 SRR
FBEEL 173 ~ 287 mg/kg (WL 4) X R o« -
AW ST 1.8 ~2.9 |48, Mtk 7 ~
LUK 9 SEFF I & B 1 25 ~ 50 mg/kg( L3 4),
Hrpfmih a - EFmH S HATRET1L.1~1.77F
Gy R, ATRE R R Ol ol o I, ZE R A B, R
SRR TE A T, T30 o - A4 B B R
Jo R B A 20 7 E AR AL
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Table 6 Changes in the proportion of various tocopherol components in rapeseed oil in the deodorization section

Sk a-EHH/ % AR (B+y) —LEM/ % ] 8- H M/ % el
it £ BR - (aas) B B (aas) B i 5 (HIr 8D
1 23.2 27.5 4.3 73.9 69.8 -4.1 2.9 2.6 -0.3
2 24.5 27.3 2.8 72.7 69.9 -2.8 2.8 2.8 0.0
3 23.2 25.8 2.6 74.0 71.6 -2.4 2.8 2.6 -0.2
4 23.7 26.2 2.5 73.5 71.3 -2.2 2.8 2.5 -0.3
5 25.6 30.4 4.8 70.5 67.2 -3.3 3.8 2.4 -1.4
6 27.6 31.3 3.7 69.7 66. 1 -3.6 2.6 2.7 0.1
7 28.6 30.9 2.3 69.5 67.4 -2.1 1.9 1.7 -0.2
8 28.7 31.5 2.8 69.4 67.0 -2.4 1.9 1.5 -0.4
9 29.1 31.5 2.4 69.0 66.9 -2.1 1.9 1.6 -0.3

SR T B S ATl A B 0 R SR .
326 TR, 0T LRt i BB v P A AR B B ALy
AR L, o o - A B W S e n 2.3 ~
4.8 HA L (B+y) — TG 2.1~4.1 H
Gy 8T8 - A H W A AR LA, TR R LR
SEFFI 4 FhAE B AL 4 o L AR I R/ NIRY N o« -
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TEBAR, A B B R & A Tk R 4 Fhdl oy

AAFETTAE LA R 1 1 3 LR A, XA 5 4 Fib
BB 45 B R L i v R A G .
2.4 MEMEHFTEATRESE

it B4R ) R T R AR v MBI K ZE R 7R
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Table 7 Influence of acid value and total tocopherol

content of neutralized oil on the acid value and total

tocopherol content of deodorized distillate

w1 1 I L
K FRfE(KOH)/ MAEFEE/ BRIE(KOH)/ M8/
(mg/g)  (mg/kg)  (mg/g) %
1 0.13 630 109.93 4.78
2 0.10 632 108.97 5.09
3 0.09 603 106.74 4.41
4 0.09 622 105.73 4.88
5 0.10 699 126.55 3.85
6 0.09 704 121.01 4.14
7 1.40 623 156.26 2.58
8 1.74 624 153.84 2.71
9 1.60 645 150. 35 3.02

B2 7 Al ik 1~ bk 6 o A R (A
(KOH) 2y 0. 09 ~0. 13 mg/g, HJii & 18 ¥ W2 (i
(KOH) 2} 105. 73 ~126.55 mg/g; #LIK 7 ~ #L¥k 9
AT ER{E (KOH) 5 1.40 ~1.74 me/g, H i RA48E
HWIERE (KOH) 4y 150.35 ~156.26 mg/g, WEE g
D R Ll H IHIR 5 2 #  , FEel Hs ARSI Y e e 5

BT S oK R R BRUR 15— 2%

SRAFH, BR(E (KOH) 2 0.030 ~0.044 mg/g., Al
T T RRAE 55 JBd S 08 L W O R AEL L A 7 o AT A
FHRAE 5 Al A R (L (KOH) {1 T 0. 13 mg/g
I 0 S0 0 R (EL (KOH) 7E 120 me/kg 7247,
ST R BRAE 4% ~ 5% ;5 245 ORI R (B
(KOH) & F 1. 40 mg/g [N, bt 5 45 i 1 10 AR
(KOH) 7£ 150 mg/kg Z2A7, WL T Wy & AL 2% ~
3% XS EMKEE Ol TR E B SRR A
Mo g 2, o PRI AR (E (KOH) ££ 0. 2 mg/g LAF,
FEREAT B MG S, i A9 5 L 188 s 4y v A i
A5 10% Fe Ay WA HEA — 2, PRI, T DU i R
AR A T PR (LA AP O 5L 05 114 00 9 R ) I 42
e A F A S A (ORI R (BT, H AR
S AR 2 | 7% 2 R I PP ) 2 AR DN e )
FERRRE BE | HT U/ A 7 I 7 2 R IR A RE , R
SAFIh A T B
2.5 AR FEAFMGEY E S E RN

AR A ALY T2 2 A W SR
A, AN R A2 Il i A AR ) S I 0 A TSR] a3
e A B, SIEOFF il AR 6 1 AR e, A B
O 5 T B 1 50% LA L, SR 55 B 40% LA
B SRAF RS 2% 2o o R o R R SR I A A
Py i AR AR 8

RS BHEEREPRFHNENEESETN

Table 8 Changes in phytosterol content of rapeseed oil during refining process

ek PR B B/ (mg/kg) ) 4 BB K 3/ %
S5 HA Jit €53tk i B itk H it IS Jitit— i S it
1 8 088 7 609 7247 7126 5.92 4.76 1.66 11.89
2 9 385 8 711 8534 8292 7.18 2.03 2.83 11.64
3 8 171 8 026 8 020 7789 1.77 0.07 2.88 4.68
4 8 284 8 144 8 067 8013 1.69 0.95 0.67 3.27
5 7 598 7324 7327 7199 3.61 -0.03 1.75 5.26
6 7592 7 363 7303 7018 3.02 0.81 3.91 7.56
7 7 863 7 634 7639 7314 2.91 -0.07 4.26 6.98
8 7 875 7 846 7572 7 198 0.37 3.50 4.93 8.60
9 7764 7 381 7301 6 942 4.94 1.08 4.92 10. 59

HH 2% 8 WA MM R, 4 TR Sk ril T A
£ Pt 2 HE AN (W) B A 51 %, b v R T BRI R
T B B B R A, 2 0.37% ~7.18%
F10.67% ~4.93% K 41k Rl 4y S Pt 401 2k %
$93.27% ~11.89% |

HEUC T ~ HEUR 9 1 SF it it 25 Wl i L AR (L
F4) AR IR R A B,
ALY R ROZ AR (AR 9 Sk It
A LEBAEY) (B e R 53k 4. 94% , AN HERR &4 7

SEORFR AR CSEIR IR ZE S EUY . JIAh, B T B
Wy Sl A P RN R, AN HERR 5 AR
A K, B0l LAk E, MR T
B R Ay 246 °C BTV TR ZRIRIE 140 5
4 6 .66 kPa I} (FEVK 7 ~ HEVK 9) , A0 AR ) £
TR e %k 4.26% ~4.93% |, Tiii i BLJEL B Sy 243 °C
RIVASE JEVRIRZEIRE J1 439028 5.20 kPa B (fitik
1 ~HEWR 6) , K7 A ) 55 B4 R %l 0. 67% ~
3.91% , 5 2% 22 W 5 R IR, s 108 B IO 5L T B L 1 g
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TSI S BEAEIE PR AR R i B £
3 & i
FERESEE I v AR T AR ) S B i A0 ol

662 ~706 mg/kg 17 731 ~8 568 mg/kg, 5 H KT

e 38 S iy 774 ~ 885 mg/kg A9 177 ~

10 136 mg/kg, PIFPSEkf il AE BB Ll y - £ B

o= AT N F . B SO b A= B By A )

HE S s TR e . SEfrilirh A&

My TEAG A BRI  0R TKNIUTY h i 5 >

> Wi, MR N 11.37% ~18.84% , HfIT

Blo-EH BRI, (B+y) - AF WS I

1o MR T B S A B, R T BRI R T B 4 FhE

BB ANTR o - BB > (B+y) -

AR >6 - BB SRl A S BELERS

AR AN 3.27% ~11.89% , i R4 YRR

A F W sz AR E B B AR

A EFE R ZR A SE A, 8 5 7 b A T BGE Y b PR

FH I FR A, AT ARSI 508 s ) )RR AL, [) e 4 1

HA BB &, 2 F 3 9 R (KOH) fIK F

0.13 mg/ght, 6 GLIE I W1 ER (E (KOH ) 7E 120 mg/kg

KA EB B R BARTE 4% ~ 5% AH3E YRR

FRFLIE , AT 9l DSk th A B I RAE

S0k
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