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Effects of lipid concomitants on the stability

of rapeseed oil nanoemulsions
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Abstract: Objective: Clarifying the effects of lipid co-passengers
on the stability of rapeseed oil emulsions and prepare high-
stability ~ nano-emulsions. Methods: The endogenous
lipidassociated compounds of rapeseed oil were subjected to
filtration, followed by various

column chromatography

concentration gradient re-addition. High-pressure
microfluidization was utilized to prepare nanoemulsions, which
were subsequently characterized. The influence of lipid associated
compound content on the stability of rapeseed oil emulsions was
also investigated. Results: The preparation of rapeseed oil
nanoemulsions reached optimal conditions when the a-tocopherol
content was 292 mg/kg, rapeseed polyphenols content was

32 mg/kg, Bsitosterol content was 6 712 mg/kg. and p-carotene
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content was 31 mg/kg. The average particle size of the resulting
rapeseed oil nanoemulsion was (182.4 £ 2.056) nm, indicating
good  stability.  Conclusion: Lipid associated compounds
significantly affect the stability of emulsions.
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Table 1

The content of lipid concomitant in rapeseed oil

before and after column chromatography

purification mg/kg
A E2) T 4y 5 B W AT NE
gifbRi 1 200.0£4.5 65004100 536.0£1.1 5.40%1.10
gifbm <5.0 <100 <5.0 ND

BSOS B B B4 3 S AT i AR Bl AR RE M RN

x2 HEWHEXRFHRTENBRESE
Table 2 The content of fatty acid in rapeseed oil before

and after column chromatography purification

Jig s /2 I tAi) gk )5
Cua.o (W EER) 0.03+0.00 0.03+0.00
Cis.0 (BRAFED 3.40+0.32 3.39+0.48
Cir.0 (BRI 0.09+0.01 0.09+0.02
Cig.o CBEE D 1.7540.01 1.7440.01
Cao.0 (FEAETD 0.5040.04 0.50+0.06
Coro (= —5E D 0.04740.00 0.0440.00
Cog,0 (CBREEIR) 0.1940.01 0.2140.03

Car,0 ORIFTR)
Cira (BB

0.09+0.02 0.0940.03

0.03+0.00 0.0340.00

Cig.a GHER) 55.9840.45 55.9540.54
Cao.1 (ZHERMERR) 3.98240.34 4.0140.41
Caz GFF) 9.0340.34 8.94+0.18
Cou (B ETR) 0.2140.00 0.2140.00
Cis,1 (KRR 0.0140.00 0.0140.00
Cis.2 QI HAR) 16.1640.13 16.1540.54
Cig.ane (- TRER) 0.04+0.15 0.04+0.00
Cissns Ca- T RRER) 8.24+0.34 8.34+0.28
Cao.2 (M FHEER) 0.1340.00 0.1340.00
Cao.sus (B =MD 0.0140.00 0.0140.00
CSsPA 6.0840.15 6.0040.16
MUFA 69.2540.30 69.1540.24
PUFA 24.6740.23 24.764+0.23

2.2 FEFHMAKILGHRTEE
2.2.1 o EFHB K 28, Y o« AF Bk 400 mg/kg
i, S 4 42 Be /N (188.6 42 1.725) nm, PDI 24 0,158 &
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BoEm i L T AR & kA R AR R I EVL, R BORLAR
BRI R I P o B B A AR,
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— BT L FLR B B AL X > 30 mV OB, FLIB K R
e Zeta- LI R A XHE R 67 mV, RIKAH b ) il i H
AR AR, HAE L PSR S FLR
LA 43 A 35 g BRSO3 A WA A 5 B AB0RE B R v, 0 )
2P Y o B W 400 mg/kg B, MR E L D
WFoEF W], AR FLAR FR T, 2 240 500 A oK R R L T e
B O Bl R B0 R M RO D RE R AR 5 AR FL A RLAR B2 OE
MK, SRR o242 F W00 SEAF 0 40K ZLIR N &0 fa
B 0 R A T B AR e 1 S B
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Figure 2 The characterization of rapeseed oil nanoemulsions containing a-tocopherol
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Figure 3 The characterization of rapeseed oilnanoemulsions containing phenol
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Figure 4 The characterization of rapeseed o0il nanoemulsions containing §-sitosterol
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The characterization of rapeseed oil nanoemulsions containing f-carotene

W) 7 T 4t 36 R 3R K 3R

AcbHB/ BRKEZE/ CRAKE/ DEHE NE/

Hi28 5 AT, B P <C0.000 1, i 25 L i P>
0.05, /8 .2 . JR 0P B 0 1 2 %o 3R T 400 K L T Bk
B N KBUINK o 4 F B > -4 8 B > S0 2 1 >
GEE NZ, ZERAE RN 0.990 1,R5; M 0.980 1,4t
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Table 4 Design and results of response surface
I a= A B C D SR RAE /nm || 6 E A B C D T RAR /nm
1 0 1 1 0 189.6 16 1 1 0 0 189.2
2 0 —1 0 1 187.1 17 0 0 0 0 185.9
3 -1 0 —1 0 198.5 18 —1 0 1 0 194.9
4 1 0 0 —1 188.0 19 0 0 —1 —1 188.4
5 0 0 0 0 185.2 20 0 —1 —1 0 190.4
6 0 0 —1 1 187.5 21 1 0 1 0 188.4
7 0 1 —1 0 188.2 22 —1 0 0 1 196.2
8 0 0 1 1 185.5 23 1 0 —1 0 188.4
9 0 —1 1 0 185.5 24 0 1 0 1 187.5
10 0 —1 0 —1 187.3 25 —1 —1 0 0 196.1
11 0 0 1 —1 186.9 26 0 1 0 —1 190.1
12 0 0 0 0 185.0 27 0 0 0 0 183.4
13 0 0 0 0 183.8 28 —1 1 0 0 199.2
14 —1 0 0 —1 197.3 29 1 —1 0 0 189.4
15 1 0 0 1 188.5
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Table 5 Variance analysis of regression model
KR M HBE ¥y F {4 P {d WEME | ORE FAM BHHE B F {8 P {H .
AR 536.19 14 38.30  99.67  <C0.000 1 * % ||[CD 0.06 1 0.06 0.16  0.692 8
A 210.84 1 210.84 548.71 <C0.000 1 % |IA? 282.12 1 28212  734.22 <C0.000 1 % %
B 5.33 1 5.33  13.88 0.0023  x % |B? 33.79 1 3379  87.95 <C0.000 1 % %
C 9.36 1 9.36  24.37 0.0002  x % |C? 11.95 1 11.95 31.11 <€0.000 1 % %
D 2.71 1 2.71 7.05 0.018 9 * D? 8.14 1 8.14 21.18  0.000 4 %
AB 272 1 272 7.09 00186 x|k 538 14 o038
AC 3.24 1 3.24 8.43 0.011 6 * T 1.11 10 0.11 0.29  0.9982 AEFE
AD 0.64 1 0.64 1.67 0.217 8 iR 4.27 4 1.07
BC 9.92 1 9.92  25.82 0.000 2 x x |EF  541.57 28
BD 1.44 1 1.44 3.75 0.073 3

55 % % WM EE(P<0.01);R?
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