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ATHAC . AE B BB K FE A 154, B L H LR A E GRS R T L &3 ATHAL, 5 5h, t
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Optimization of rapeseed oil degumming and deodorization process
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Abstract: To provide a reference for the moderate refining of rapeseed oil, crude rapeseed oil (693. 00
mg/kg of phosphorus) was used as raw material, PLA, was used for pre — degumming, and then PLC was
used for re — degumming, and the degummed oil was deodorized by low — temperature short — term two —
stage capture reflux deodorization process. The PLA, pre — degumming process was optimized by single
factor experiment and response surface methodology with phosphorus content as index. The deodorization
process was optimized by single factor experiment and orthogonal experiment with tocopherol loss rate as
index. In addition, the effects of different degumming methods ( PLA, — PLC composite degumming, PLC
degumming, hydration degumming ) and different deodorization processes ( low — temperature short — term

two — stage capture reflux deodorization process

and conventional deodorization process ) were
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compared. The results showed that the optimal
process conditions for PLA, pre — degumming were
as follows: citric acid (45 g/100 mL) dosage 3.3
ml/kg, PLA, (10 U/mL) dosage 44. 0 ml/kg,
degumming temperature 54.0 °C |, and degumming

time 1. 4 h. Under the optimal conditions, the
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phosphorus content of PLA; — PLC composite degummed rapeseed oil decreased (99. 01 +0.05)%

compared with crude rapeseed oil. Compared with other degumming methods, PLA, — PLC composite

degumming method had higher degumming efficiency. The optimal deodorization conditions were

deodorization temperature 220 °C and deodorization time 80 min. Under the optimal conditions, the

tocopherol loss rate was less than 10% , and the relative content of each tocopherol monomer remained

basically unchanged. Compared with the conventional deodorization process, the low — temperature short —

term two — stage capture reflux deodorization process had the advantages of low energy consumption and

low tocopherol loss rate. In summary, the PLA, — PLC composite degumming and low — temperature short —

term two — stage capture reflux deodorization processes can improve the quality of rapeseed oil and have a

good market application prospect.

Key words :rapeseed oil; PLA, pre — degumming; PLC re — degumming; low — temperature short — term

two — stage capture reflux deodorization
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T 5 S NP RR IR N 1 mL/ke \PLA, S B AR I ({4 #K PLA, %8N4) 15 mL/ kg JBE i 15 B 45°C Bt bk % 65
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AC 3.758 1 3.758  1.643  0.2139
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h PLA, ¥ 4.0 mL/ kg FPERRES IS 3.3 ml/kg |
JBREIRLEE 54. 0 °C  FEMARMF FiF T 3 IR 5, Tt
WA & i P HE A 17. 85 mg/kg, S HUMEW)
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2.4 AKIE 2R A LA SR R DL R i e T 5 B B 2L
R

PA PLA, - PLC 5 5 BB Sieks 1 o Ok, 20 5%
FHASBIE S H AT 2 5L P 1 8 A 4 [l 3t 2R 125 Ol
LR EE 220 °C B 5L ] 80 min) DK ML S T
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TEET (99.01 +£0.05) % ;5 78 55 JLAR IR 6 5F 79 9 3l
L RNR IR TZ20h, A B W 2k R F] 10% LI,
HAS A B B S AR B AR o B R
LG T SERFIA S T, B ORI AT, R
XS E 2 S SR A R E R L T
A5G T A B 0 TR, 6 I AR 93 B i T
BAEPrERE Lo
S 230k
[1] SAINT RUTH H, ATTWOOD D, KTISTIS G, et al. Phase

studies and particle size analysis of oil — in - water

phospholipid microemulsions[ J]. Int J Pharm, 1995, 116

(2): 253 -261.

[2] YE Z, QIAO X, LUO Z, et al. Optimization and comparison of
water degumming and phospholipase C degumming for rapeseed
oil[J]. CyTA -] Food, 2016, 14(4) ; 604 —612.

(3] AR, FRu B G R € T 17 X6 KB il RS 425 1) 52 1)
[J]. P EMmSR, 2007, 22(1) : 79 -82.

(4] BhifEZe. Srpih A KABERR BRI ). P =i,
1992, 17(S1) ; 138 — 140.

(5] D=y, FIEK. K AR K ALBERR 0 4 K BRR i
[J]. FRIMINT., 2009(7) : 41 -43.

(6] SRlslir, TiAEHy, woxtt, 45, ma b ik A 48 A= DU i
PRI IS T2 mFse ()], a5 g, 2022, 35
(3): 85 -88.

(7] 4485, SRR, 280, 5, —Fhiess Iad uk A R &
TR P L Akl 25 70 9 7 5 : CN115193263A [ P .
2022 - 08 -03.

[8] skiA. RMREF4EIGEA CO, MR LZ[T]. R 8 Rt
i, 2021, 49(7) : 31 -33, 46.

[9] LO C H H. Degumming silk by CO, supercritical fluid and
their dyeing ability with plant indigo[ J]. Int J Cloth Sci
Technol, 2020, 33(3) : 465 —476.

[10] Z=3sde, 5 A ISR BN TEARLT]. Kb m

T 5L, 2003(9) : 42 -44.

(F#%29 1)



2024 4 45 49 3 55 6 1Y) E

i g 29

— AR A T Ry A IR 28 IO AR AR rp i B

W, TETCA LR Z 505N SE8L T S e &k

BE O AR EEACEM o B R R 2 AL

T RAEEAVRLEE 75 pm (200 FH ) 7 I 7]

15 min A YA 325 W B4R 5K 108 4

AR SAEA TR L 126 AEHURLEE 80 °C 2K I i)

U h, FERE L2550 SISy & & 22 P e B AR

TR TR 11, 98 me/kg, Je— B MEAE

Azl (0. 12 mg/kg) FIRE S 7Y 99. 83 £, it

I E S E B REAL A 2 GB 1534—2017(4E

AT — PR B T P BEOR, AT A SR A TE TS

Py, HANZRAEA I ) (58 7 A B2

S 3k :

[1] BAJEC M R, PICKERING G J. Astringency: Mechanisms
and perception [ J]. Crit Rev Food Sci Nutr, 2008, 48
(9): 858 —875.

[2] DE VRIES K, STRYDOM M,
Bioavailability of resveratrol: Possibilities for enhancement
[J]. J Herb Med, 2018, 11; 71 -77.

[3] FERNANDEZ - MAR M I, MATEOS R, GARCIA -
PARRILLA M C, et al. Bioactive compounds in wine;

STEENKAMP V.

Resveratrol, hydroxytyrosol and melatonin; A review[ ] ].
Food Chem, 2012, 130(4) : 797 -813.

(4] skpsaty. FEA L2 HCA v A i CFF ) A D D7 vk 5 A
EVERTFELD]. 15 T8 LR, 2014

[5] BAURJ A, SINCLAIR D A. Therapeutic potential of
resveratrol; The in wvivo evidence [ J].
Discov, 2006, 5(6) : 493 —506.

(6] XIZME, E83, ffi, 4. RP - HPLC iE2E /£

Nat Rev Drug

= A E T a R RELT ] T2y, 2006, 37
(8): 1188 - 1189.

[7] CHENRS, WUPL, ROBIN Y Y, et al. Peant roots as a
source of resveratrol [ J | J Agric Food Chem, 2002, 50
(6) :1665 — 1667.

(8] FBrdk. LA A P ) M Al Tk SO A 2R il
BURZM ARSI D], B8 AT Bl Ry, 2021.

(9] Esik, 9077, 250, 5. W& QREREAL A I A A 5

. CN110157540A[ P]. 2019 - 08 -23.

[10] RAZI PARJIKOLAEI B, BAHIJ EL - HOURI R,
FRETTE X C, et al. Influence of green solvent extraction
on carotenoid yield from shrimp ( Pandalus borealis )
processing waste[ J|. J Food Eng, 2015, 155 22 -28.

[11] LI'T, GUO Q, QU Y, et al. Solubility and physicochemical
properties of resveratrol in peanut oil [ J/OL]. Food Chem,
2022, 368 130687[2023 —05 —06]. https://doi. org/10. 1016/
j. foodchem. 2021. 130687.

[12] BRUHL L, UNBEHEND G. Precise color communication
by determination of the color of vegetable oils and fats in
the CIELAB 1976 (L"a"b" ) color space[ J/OL]. EurJ
Lipid Sci Tech, 2021, 123(7):329[2023 -05 - 06].
https ://doi. org/10. 1002/ ejlt. 202000329.

(13 ] skieds, 254, kR vk, ma gm0 fe ke s il B
WA R P EAT R LT Z0)]. RE S, 2017,
30(11): 96 —100.

(141 KRN, X5, —FhZB2fe s A2 B T Rk
eI, EE, 2004,29(4) . 9 —11.

LIS 3RPHE, ek, FIf, 45, kIR Fh7EA R iR
JET AR EER AL T]. BUCE SR, 2023, 39
(1).254 -261.

(E4% 23 W)

[11] TEFANIKOVA Z, JURKOVIOVA J, EVIKOVA L, et al.
Psychosocial and somatic determinants of nutrition and of
physical activity self — evaluation [ J]. Homeostasis —
Praha, 2000, 40(3/4) . 137 - 138.

[12] wbetz, W1, XIEAR, %5 BRIGES C 7ML B H
WFFEERELT]. W EmE, 2013, 38(7): 19 -22.

[13] A%, B, A ISR HITR s RGN
M R M A A i i e B [T ] R S ' Tk,
2023, 30(1):1-5, 11.

[14] SULLI VAN F E. JKZ&RZEMRBRIRMARLT]. DipkiE,
7. PEAE, 1980(S3) : 23 -26.

(IS] ihJ, MAom, f7RF, 4. SOFFmBENREE C B 5K

PO S AL A B R XS U5 [0 ). il ol B,
2015, 36(14) : 260 —265, 270.

[16] #hAH, TR, g, &5, AJTORFll & 5 kb oe it
JELI]. MR S, 2019, 32(7): 10 - 12.

(17] Wi A, fRaE3R, 24, 45, AJIORF BMORS R 2 (O 8
LA REbR T [T ], M BT IS R8T 24, 2015,
24(2) . 32 -39.

(18] W, fR5KE, XInik. & FAE Y NG ) 3005 M 4
ARBFFEHRELT]. B SEPTAR R, 2022, 41(6) .
1-12.

(19 JEiidf, (o, B04oe, 45 Jhi S T RS SRAF il T S
JURALPEREm T ]. AR 525, 2017, 42(6) .
63 -67.



