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Abstract : In order to provide a reference for the application of pomelo peel essential oil (EO) in oils and

emulsions, the volatile components, total phenol content, and antioxidant activity of EO were

determined, and EO was added to flaxseed oil and its emulsion to investigate the effects of different mass

concentrations of EO on the oxidation induction
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time of flaxseed oil, and on the physical and
oxidative stabilities of flaxseed oil emulsion during
storage at 60 °C away from light. The results

showed that the main volatile components of EO
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strong DPPH, ABTS radical scavenging abilities and reducing ability, and when its mass concentration

was 6 mg/mL, the oxidation induction time of flaxseed oil could reached the longest of 4. 70 h. During

the storage at 60 °C away from light, the particle size of flaxseed oil emulsions with different mass

concentrations of EO did not change much, and the absolute value of Zeta potential and microstructure

changes of 5 mg/mL EO flaxseed oil emulsion was comparable to those with 0.2 mg/mL V. With the

prolongation of storage time, the peroxide value of all flaxseed oil emulsions with EO first increased and

then decreased, and the value of thiobarbituric acid reactants ( TBARS) increased overall, and overall

the oxidation stability of flaxseed oil emulsion with 5 mg/mL EO was the best, and was better than that

with 0.2 mg/mL V. In summary, EO can slow down the oxidation of flaxseed oil and its emulsion, and

it is a natural antioxidant with development potential.
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ABTS [ iy 5675 B 3l 26, i 2 100 & [l )3 07 R i
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JA 2 mL FRAP {5 #1 1 mL EO 7%, IR 25 HIZ%
WK EZZ 10 mLL,37 CHEF 20 min J51E 595 nm Ak
M WOGRE o KOG EEARALL Trolox b it 223
(A o T 28 7 72 (y = 8. 075 Ox + 0. 056 3, R’ =
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components of EO
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2 o — AN 0.40
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4 (=) -B- Rk 0.55
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8 D - ¥ 80.07
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22 a — A 0.09
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Fig.1 Reduction capacity of EO at different mass

concentrations
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VG FRAE ) = T X DPPH H 5L, HE 1 Al FE
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J7 W A v B A 3 B, BEEE EO HoA —
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180 1 1 1 1 J
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Table 3 Oxidation induction time of flaxseed oil added with

EO at different mass concentrations

Ja i Wk BE/ (mg/mL) AALTE I [A/h
0 3.03 0. 40"
1 3.07 =0.31°
2 3.40 £0.53
4 3.60 +0.44°
6 4.70 £0.36"
8 4.40 £0.35"
10 3.87 £0.24"

ARl R RN 22 57 B 3% (p <0.05)

Note; Different letters indicate significant differences (p <0.05)
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eSS ILIE 3
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Fig.2 Changes in average particle size and Zeta potential of flaxseed oil emulsion added with antioxidants during storage
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WA TR AR TEAETR 8 d B, HOP- S5k AR A /)N



2025 4F 25 50 £ 55 9

S A EC!

Rl 25

RS, (ELRIT A LT 14 A28 A0 o 1t 0 1) ) A8
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M) FLIR Zeta B3 AL 26 X5 43 0l $2& &5 33% . 35% Al
54% U] VA1 EO B 7S IS RRFF I LI BT A
(18 L i 50 2 484 o, L D & PR 3 K. K PR
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(5525 (A% HR AL B 7 24 16% 3% 5 24 SC R 55 245 SR
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T Zeta i (57 48 XHELEL A SE 38 IS FEAIC, 51 156 366
25T IS 4 R — B, 3t U I R L A
i o — 2 o )i 2L YA - 22 1 ) e LR k0, 7L
WkaENE PR (E A8 8 d S bt AL LI Y
Zeta HNLAEAHE I KT 30 mV, R BTG It A Ak 5
JEFLIAN B B PR e

HI [ 3 AT, i SLIBGEE 4 d 18 d 5, W
RS0 d A0 JC B 578 b, SRR g i —3, B
FLB TG AT B SF R R LR KA. AL N 10
mg/mL EO, 511 5 mg/mL EO [ FLK .25 B X 4]
M 0.2 mg/mL V(1)L 27 /N kLA
FET 45 (R o

14 - @
o
12F
Fiot
= L
£ C
< 6f = X
5 4k -0-0.2 mg/mL V
~ -5 mg/mL EO
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i IR 5/
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Fig.3 Micromorphology of flaxseed oil emulsion added

with antioxidants during storage

Zi b, 1 RO LI P S I EO AN 225 i
TERETHGS R P BARE P, ELEVAR L3S S mg/mL
EO W RRAFI FLIBAE S YT [R] (Y Zeta HLAZZ8 XHE LA
FAORAE Y AZAL S H N 0. 2 mg/mL VMY JFROFF H L
BB FEZES .

2.4.2  RRAHMFLIBAY AALRREE

POV 1 TBARS {ELIE 73 i R A 0 1 i ) 2% 4
PR SRR ) S R bR . BN
PR R I JBR 5 T 2L 90 ek o B R g POV AN
TBARS {HAZ (L ANIET 4 7R

= 140 &)

< 120}

5100t

Z ool - R

= -+ 0.2 mg/mL V

= 40 —&- 5 mg/mL EO
20

-~ 10 mg/mL EO

0 2 4 6 8 1.0
it 9 FsF 1)/l

B4 RINFELTIEFRFF M FL R ERL 2 A9 POV #1 TBARS X
Fig.4 Changes in POV and TBARS values of flaxseed oil emulsion added with antioxidants during storage

Hi [l 4a ] 1, g S AT E O ~ 6 d B, Bifi 25 fith
B[] R S K, T A SRR AT T LI POV & 7 4 in, HL
NS mg/mL EO MEFRFHIHZLIK POV e fil. f## 8 d
fF, %I 5 mg/mL EO A1 10 mg/mL EO MV FRFF 1 FL
T POV FEAIG, 1025 O BEZH AT 0. 2 mg/mL Vg
WRRFFH FLIE POV 4k ST} . W in EO S BR KT T
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