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Optimizaiton of deacidification and deplasticization of
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Abstract:In order to improve the quality of walnut oil, the molecular distillation technology was used to
remove free fatty acids and plasticizers ( DBP, DEHP, DINP) from walnut oil, meanwhile, taking into
account the retention of nutrients. The deacidification and deplasticization conditions of walnut oil were
optimized by single factor experiment and orthogonal experiment. The results showed that the feeding rate
and distillation temperature had a significant effect on the nutrient and DBP, and the distillation
temperature and scraping speed had a greater effect on the removal of free fatty acids and DEHP. The
optimal conditions were as follows: vacuum degree 0. 1 Pa, distillation temperature 170 °C , feeding rate
600 mL/h, and scraping speed 350 r/min. Under these conditions, the acid value of walnut oil
decreased from 1.08 mgKOH/g to 0.057 mgKOH/g, the content of DBP decreased from 1.54 mg/kg to
0. 12 mg/kg, the content of DEHP decreased from 4. 83 mg/kg to 0. 98 mg/kg, and the content of DINP
was not detected. The comprehensive retention rate of vitamin E and sterol reached 82. 77%. In
summary, the optimized conditions can reduce the plasticizer content to within the standard, get a
significant reduction of acid value, and achieve a better retention of vitamin E and sterol.
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TE: - FOR AR, iR S PR G O B AR UL BES B9 & B 2 F0-5 A0 PR A & B 2 ) LR . R

I 2 WL FEARSEIR 25 F R, BR 600 mL/h )
PERRH RN, AR AT T 2D 2 A 58 2 BB ; Bl

A PERRE R 3K, B (E (KOH ) B3 iy #a %, (3
PIAE 0. 08 mg/g LN 5 Bl 0 A4 5 (9 15 K, A%k



54 CHINA OILS AND FATS

2022 Vol. 47 No. 8

WA S PR TR AR R OB R LR IR B R T
i, IAS58.03% i i £l 82.55% o 7% JB B Bk 29 AL
J R SR IR B K, SRR ] RE st P B A Bk
A2 38 B | I, 4% BERHE 4 600 mL/h Jy i f:
TZEEH.

2.2.2 ZEWIRERI

TEHERLE 2R 600 mL/h | §] 4% 3 230 r/min 2%
PET %5 58 28 4 U B2 X A MG i v i 3 MR TR L 2 Ak
R HEAEZR E ORI I S B AR L 3

R3 FABEEXZMRIELIERE I

BB/ RMMI(KOH)/ ek R/ i Y% E ALY (me/ke)
€ (mg/g) (mg/100 g) (mg/kg) LR IRE R % DBP DINP DEHP
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165 0.06 10.35 439.6 81.40 - - 0.85
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{E : DINP BRAGH , RTER IR

3.5 it

A e B PR 2R S M I S S Xt - AR P A I B
Rt i F T R T R A BB AL SR ) L 2 R A T T
b, TEARBUE 7P SOk B A ) S BR A AT T
B TR RAE T LA =S 0.1 Pa, 78

TR EE 170 °C, #F 8} 3 2 600 mL/h, ] 5 5% 2 350
r/min, TESAESMET, Frig % sk i 2 (8 (KOH)
470.057 mg/g, DBP 445 0. 12 mg/kg, DEHP 4
7 0.98 mg/kg, DINP JJyhi i, A2 E (S BEM 25
HAREA RN 82.77% o Tk B 258 AT LUK A Ak T



56 CHINA OILS AND FATS

2022 Vol. 47 No. 8

rR AR e AR SRV R N, HLBC I S B

T YR E MBI

S 3K

(1] B2 BRI, A veds. Pbmmt st ie[J]. a5l
g, 2010(5); 39 —-41.

[2] #okids, WV, BOK, 5. AR 2 AR E
FEMEEMNT]. BBk, 2017, 38(13) : 207 -212.

[3] SRarty, &2, XES, 55, Omega -3 ZAMHNRNT
BRME T IhRE S EZNHILT]. RS Es R, 2019,
30(10) ; 122 - 130.

(4] IV, Bt i, BoZFl, . 2 AR iR w52
HERELT]. ik Tk RHE,2012,33(7) 418 -423.

[S5] s, TG, PHEZH I E RS S S [T]. pk
BN, 2021(1) ;3 -7,

[6] HERNANDEZ E M. 4 - Specialty oils; functional and
nutraceutical properties[ J]. Funct Diet Lipid, 2016 (6) :
69 - 101.

(7] 2, it AN R 2 e br oo (1], 7
B ,2013(5) :230.

[8] CERMAK S C, JOHN A L, EVANGELISTA R L.
Enrichment of decanoic acid in cuphea fatty acids by
molecular distillation [ J]. Ind Crop Prod, 2007, 26:
93 -99.

[9] TOVAR L P T, MACIEL M R W, PINTO G M F, et al.

Factorial design applied to concentrate bioactive component
of cymbopogon citratus essential oil using short path
distillation[ J]. Chem Eng Res Des, 2010, 88 239 —244.

[10] MARTINS P F, ITO V M, BATISTELLA C B, et al. Free
fatty acid separation from vegetable oil deodorizer distillate
using molecular distillation process [ J]. Separ Purif
Technol, 2006, 48 . 78 —84.

[11] AZCAN N, YILMAZ O. Microwave assisted transesterification
of waste frying oil and concentrate methyl ester content of
biodiesel by molecular distillation[ J]. Fuel, 2013, 104 .
614 -619.

[12] & 3038, S, (Egte, S5 27 280K il st
THARBIFEL ] RS, 2010(11) : 14 - 16.

[13] WU W L, WANG C, ZHENG J X. Optimization of
deacidification of low calorie cocoa butter by molecular
distillation[ J ]. LWT - Food Sci Technol, 2012, 46.
563 -570.

[14] GUO Z G, WANG S R, GU Y L, et al. Separation
characteristics of biomass pyrolysis oil in molecular
distillation[ J]. Separ Purif Technol, 2010, 76 52 —57.

[15] 28T, E M, X AL AT 73 2 R A il Jig ol A 4 B
[J]. = hAE, 2008,33(10) : 57 -60.

[16] X% 22, WGk, sk W], 45, 707 2848 1 JBd B ot g b
IMAEFIVRCR BT ) ] il S5l ,2016(2) <19 -22.

(E#% 30 m)
[5] NIKIFORIDIS C V, MATSAKIDOU A, KIOSSEOGLOU
V. Composition, properties and potential food applications
of natural emulsions and cream materials based on oil
bodies [ J]. Rsc Adv, 2014, 48(4) . 25067 -25078.
[6] SUCX, FENGYN, YEJ, et al. Effect of sodium
alginate on the stability of natural soybean oil body
emulsions[ J|. Rsc Adv, 2018, 8(9) :4731 —4741.
(7] XU, B4, FMEW. HYMmRm SR s ik &
Wt RE LT ], &5 Tk B, 2021, 42(12); 422 -
429.
(8] tRiFld, maii. YR T2 b HARE e it
JELT]. W EE, 2016, 41(9) .41 -45.
(9] BRiE, 27500, PRk AP ARG b S REWF 72 it i
LI AR 5 A )i, 2021, 43(2) : 182 - 191.
[10] #AE, XA R AR e SR e [T ] AW 2 4L,
2017, 52(5) :669 —679.
(11] FHSE, Fi ORI AR FL IO 5 m R AT 5 ke
[J]. MESimis, 2019, 32(4) .7 -9.

[12] 2, 2550, PG, 5. HEPHIm AR IR LRSS 1t
WFFELT ], M2, 2019, 34(8) 198 ~ 103.

[13] KAPCHIE VN, TOWA L T, HAUCK C, et al.

Recycling of aqueous supernatants in soybean oleosome

isolation [ J]. J Am Oil Chem Soc, 2010, 87(2) ;223 -
231.

[14] &z, ERilpiE, 54T, 55, ARROBRE BORBRE £
SHEMIRETE LT ] & ah 5k Tol, 2013, 39
(12) .30 - 34.

[15] V5. RN BE S Uy AL PR i S R DT [ D .
R AL R %, 2007.

[16] FBE . LF4E REEFIRI A & M R A A R B0 T
PRSI AEFE (D], UM WL R, 2013.

[17] LI X, WANG X, XU D X, et al. Influence of calcium —
induced droplet heteroaggregation on the physicochemical
properties of oppositely charged lactoferrin coated lutein
droplets and whey protein isolate — coated DHA droplets
[J]. Food Funct, 2017, 8(8) :2748 —2759.

(18] RiFfd. FEA= MRS & SR ETERTFE [ D). KB - 30
Lok R, 2017,

(19 ] W ZMs K2 73 8 2 1 Lk R R R R A5 i B S
VERIFLEBESEL D] )0 AR BT R 2, 2003,

[20] Hpiig. BiEFLEEE S 2 M = BERTT &
HAREMRMEFLR AN HBETE LD ). Y0958 Jo8 VLM R
2, 2021.

[21] E&E. PIFASLIK Sz B - CE FLR TR E Tt S
RAMEAEHTTE D], IR IR DR, 2021



