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Abstract: Moringa oleifera seed oil was extracted using an aqueous enzymatic method following microwave pretreat-
ment of M. oleifera seed power. The antioxidant activity of M. oleifera seed oil was evaluated by its ability to scavenge
hydroxyl radical. Single-factor experiments were initially conducted to evaluate the effects of key parameters, raw ma-
terial particle size, microwave power, and microwave duration. Based on the findings, an orthogonal experimental de-
sign was employed to optimize the microwave pretreatment conditions, ultimately determining the most effective pre-
treatment parameters. The results showed that the optimal microwave pretreatment conditions were raw material crush-
ing particle size of 60 mesh, microwave power of 800 W, and microwave time of 7 min. Under these conditions, the
hydroxyl radical (-OH) scavenging rate of the obtained M. oleifera seed oil (at a concentration of 0.5 mg/mL) was
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43.98%. Compared to the sample without microwave pretreatment, the antioxidant activity increased by 15.16% (an
absolute increase of 5.79%). This demonstrated that microwave pretreatment effectively enhanced the antioxidant ca-
pacity of M. oleifera seed oil extracted via the aqueous enzymatic method. The antioxidant activity tests revealed that M.
oleifera seed oil extracted using microwave pretreatment combined with the aqueous enzymatic method possessed sig-
nificant hydroxyl radical (-OH) scavenging ability, with a half inhibitory concentration (1Cso) of 0.14 mg/mL. Addition-
ally, the oil showed certain reducing ability toward Fe®**. Furthermore, compared to samples without microwave pre-
treatment, microwave pretreatment increased the acid value, iodine value, and the levels of polyphenols, total flavonoids,
squalene, and phytosterols in Moringa oleifera seed oil extracted via the aqueous enzymatic method. Therefore, micro-
wave pretreatment is a suitable pretreatment method for the enzymatic extraction of M. oleifera seed oil. Compared with
the conventional aqueous enzymatic method, it can significantly improve the antioxidant activity of M. oleifera seed oil,
increase the concentrations of bioactive compounds such as polyphenols, flavonoids, squalene, and plant sterols. How-
ever, it also results in higher acid and iodine values, which may slightly compromise the overall quality of the oil. The
results of this study could provide technical insights and references for the comprehensive development and high-value
utilization of M. oleifera resources.
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Fig. 1 Effect of raw material crushing particle size on
-OH scavenging ability of M. oleiferae seed oil
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Level - - - .
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Tab. 2 Orthogonal test design and results
7KF- Level
P OH 1 I %
Factor SR AL (A ) i Th# (B) WO R (C) el -OH scavenging rate/%
Raw material crushing particle size Microwave power Microwave time Blank column
1 1 1 1 1 41.54+1.37
2 1 2 2 2 38.19+0.15
3 1 3 3 3 43.90+1.30
4 2 1 2 3 41.02+0.57
5 2 2 3 1 39.80+0.57
6 2 3 1 2 42.19+1.75
7 3 1 3 2 41.25+2.00
8 3 2 1 3 40.50+0.43
9 3 3 2 1 41.02+0.57
K1 123.63 123.81 124.23 122.36
K, 123.01 118.49 120.23 121.63
Ks 122.77 127.11 124.95 125.42
kq 41.21 41.27 41.41 40.79
&) 41.00 39.50 40.08 40.54
ks 40.92 42.37 41.65 41.81
W R 0.29 2.87 1.57 1.26
HZ FEK B>C>A
(WIS B3CiA;
®3 EXTHWHEDNR
Tab. 3 Variance analysis of orthogonal experiments
T5 22K B2 1 ¥ BEE
Source of variance Quadratic sum of deviations df Mean square Significance

A 0.130 2 0.065 0.092

B 12.610 2 6.305 8.943 *

C 4.310 2 2.155 3.057

el 2.690 2 1.345

R 2.820 4 0.705

F0‘05(2, 4)=694

Fo.m(z, 4)=1800

i *FoREFRE (P<0.05)
Note: * indicate significant difference (P<0.05).
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AR DNA BY&5HE, 3 A il i 475, JF 40
MR SR AT RE, 51 R MU AL Z M4 AL
FRIEETL; 7 Fenton S Hp AR Y -OH AT LA 7
A8 =R AE-Fe AL N A R IE-Fe*, MiAPLE
A AT LA 23— S o ph 48 L3R -Fe® i 7k
WL, AT Lo B A I E O

T A3 Wt A0 T B A i P I 8T 5 AT
BRAKFMAT Ve ¥ HA B ERR-OH 1EE

HL XA AE 7 b6 2 o0 v B (R B I T G 5 . BT
HF Ve X5 SRR E (1Cs) 4l
9 0.14, 0.12 mg/mL, ZEF8/N, X FIFBAKAMH
Ve Y —2 BB R A EEMERT B Ve I3
BRI SERE ) R, AEFTER D) 1.25 mg/mL
B, BRKFRXT-OH B BR %A E] 70.99%, 5
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Fig. 4 Effect of microwave pretreatment on
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