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Abstract: To expand the application of quercetin, quercetin phospholipid complexes were optimally prepared by the solvent
method. The complexes were structurally characterized and evaluated for their antioxidant capacity in vitro, and the effect
of the complexes on the oxidative stability of walnut oil was further investigated. Results showed that, the optimal process
conditions of quercetin phospholipid complexes were as follows: The solvent was anhydrous ethanol, the mass ratio of
quercetin to phospholipid was 1:3, the concentration of quercetin was 0.5 mg/mL, and the reaction was stirred at 50 “C for
4 h, with an average compounding rate of 99.49%. Moreover, this condition could effectively prepare new quercetin

phospholipid complexes that differ from quercetin or phospholipids. The complexes were formed by hydrogen bonding of
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the hydroxyl group of quercetin to the polar end of phospholipid, and the solubility of the complexes in water and n-octanol

was better than that of the quercetin and the physical mixtures of quercetin and phospholipids. The in vitro antioxidant

capacity of the quercetin phospholipid complex did not differ significantly from that of free quercetin at the same mass

concentration. Walnut oil was stored at 60 °C for 18 d. The results showed that the quercetin phospholipid complexes more

effectively slowed down the increase of acid value, peroxide value, conjugated diene value (CD), and conjugated triene

value (CT) of walnut oil, and the antioxidant effect was significantly better than that of quercetin (P<0.05). Moreover, the

acid value of walnut oil was significantly and positively correlated with the peroxide value, CD value, and CT value

(P<0.05). The quercetin phospholipid complexes could significantly improve the antioxidant stability and prolong the shelf

life of walnut oil without affecting the sensory quality, which had good development and utilization value.

Key words: quercetin; phospholipid complex; walnut oil; oxidative stability; preparation process; physical and chemical
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Table 1 Solubility determination results (n=3)
s J i BE (pg/mL)
H
Hitpe R ik R -BER S YR A
K 0.51+1.35° 7.82:0.90° 6.24+0.98"
1B 222.21+0.68° 1004.25+2.01* 867.75+0.21°

TE: R R R 2R 22 534 125 (P<0.05), #2[A].

24 EEYIREIMIEILEE
Sy 2 MR R - AR 2 A ) R R B
WENEXTT DPPH F1 ABTS"H 3L AUTEF ISR, LIS A
H A 3ERIAEE 1 (ORAC 1B, MIELS RT3 2 .
A3 2 AT, R BIBEIEXT DPPH 1 ABTSH
FH FE TS BRAE ST IR T 3R M S TEARTR)
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2 PUEALRE I IE TSR (n=3)
Table 2 Evaluation results of antioxidant capacity
measurements (n=3)
Hik e -l
2EW
93.65+0.17*  92.44+0.10° 0°

Eivll Hitpe 3 PNl

DPPH H 305 B (%)

ABTS™H H 355 BR R (%) 99.81+0.89° 85.27+0.16" 1.55+0.81°
ORAC{H (mmol Trolox equiv/g) 3.94+0.04°  4.00+0.05*  0.01+0.002°

W R, Mt R -85 E 59 DPPH H i Ll
BrEe 1 S = o 2 22 7 (P>0.05), & G
ABTS'H 1 2L 75 K 68 J) AH Lb U B it e | BEAR T
14.57%, {BA R R4 0 04 1 PR 3R B, Hod ey
JE PSR 2R AR R IR, R
FAUFTF A BIESE R SE [ 3L, DATRRKIR R B
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Table 3 Correlation coefficients between indicators

215 Eiztan [izd/y i A IE CcD CT L a b
[izd/y 1 0.926™ 0.981" 0.906" 0.875™ —0.542 -0.968™
it A IE 1 0.902™ 0.759" 0.715 —0.47 -0.861°
CD 1 0.897" 0.905" ~0.669 -0.9817
25 O R CT 1 0.749 ~0.557 —0.843"
L 1 -0.588 -0.964™
a 1 0.605
b 1
[izd/y 1 0.958" 0.985™ 0.888™ 0.839° -0.959" -0.941"
it A IE 1 0.906™ 0.795 0.768" -0.907" -0.853"
CD 1 0.944" 0.879" -0.938™ -0.974”
WENRLH CT 1 0.871° -0.816" -0.943™
L 1 -0.718 -0.954™
a 1 0.860"
b 1
[izd/y 1 0.966" 0.872" 0.843" 0.731 -0.928™ -0.792"
i A IE 1 0.903™ 0.895™ 0.863" -0.898" -0.895"
CD 1 0.939" 0.695 -0.928" -0.934™
il CT 1 0.679 —0.866" ~0.886"
L 1 —0.668 —0.866"
a 1 0.783"
b 1
[izd/y 1 0.944" 0.993" 0.846 0.623 -0.944™ —0.442
i S A (E 1 0.961" 0.859" 0.638 -0.941" —0.405
CD 1 0.857" 0.69 -0.926" —0.513
HEMH CT 1 0.63 —0.748 -0.502
L 1 -0.402 -0.939™
a 1 0.159
b 1
RN 1 0.989™ 0929 0.800° 0.768" —0.352 -0.327
FUE=RIA(E] 1 0.894° 0.767° 0.775" —0.394 -0.275
PR A Yl CD 1 0.816" 0.707 -0.184 -0.499
CT 1 0.828" —0.644 0.036
L 1 -0.711 0.124
a 1 -0.75
b 1

HE * PR 35 (P<0.05), "R 22 5 3 (P<0.01)
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