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Abstract: The conditions for solvent extraction of Chaenomeles speciosa (Sweet) Nakai seed oil (CSNSO) were optimized
using one-factor-at-a-time and orthogonal array design methods. A solid-to-liquid ratio of 1:4 (g/mL); an extraction
temperature of 60 ‘C and an extraction time of 150 min were found to be optimal for the maximum oil yield (28.48%). Both
the acid value and peroxide value of CSNSO met the quality standard for edible oils and fats. After methyl esterification,
12 fatty acids were identified by gas chromatography-mass spectrometry (GC-MS), and the major fatty acid in the oil was
oleic acid, which accounted for 42.69% of the total fatty acids, followed by linoleic acid (32.46%), palmitic acid (12.92%),
stearic acid (4.82%) and arachic acid (3.27%). The relative content of unsaturated fatty acids was as high as 77.42%.
The antioxidant activity of CSNSO was estimated by testing DPPH free radical and -OH scavenging ability, and the 50%
inhibitory concentration (ICs,) values were determined to be 8.51 and 0.396 mg/mL, respectively.
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Table1 Factors and levels used in orthogonal array design
AV TR (gml) BROERAIC  CHUAH min
1 1:3 40 90
2 1:4 50 120
3 1:5 60 150
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Fig.1  Effect of solid-to-liquid ratio on the extraction yield of oil
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Fig.2  Effect of extraction temperature on the extraction yield of oil
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Fig.3  Effect of extraction time on the extraction yield of oil
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Table3  Orthogonal array design arrangement with experimental results
e ARREEE BI—IGEE CIRIUN ] 3R %
1 1 1 1 25.496
2 1 2 2 26.902
3 1 3 3 28.356
4 2 1 2 28.211
5 2 2 3 28.360
6 2 3 1 27.866
7 3 1 3 28.319
8 3 2 1 27.888
9 3 3 2 28.035
K, 80.754 82.026 81.250
K, 84.437 83.150 83.148
K; 84.242 84.257 85.035
R 3.683 2.231 3.785
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MINA2.69%F132.46%; FAAATFH MR & &5, A3
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Table 5 Fatty acid compositions of Chaenomeles speciosa (Sweet)
Nakai and papaya seed oils
%
JIg 195 PR 4 il El % VI TR e A TIFFHH
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T fIE TR 4.82 5.1
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ot s N , . Table 6  Acti ts of Ch I iosa (Sweet
FEMHO UL BT, R R RO B, A shle Active components o Claenomeles speciosa (et
SRR K 7 R FE R & s, (B A FNESR I TN P
AR - B (538+5.62) mglkg
1 (5.42£0.13) mg/g
R4 BEARIFREEAR I W RBE AR S S (0.2940.01) mglg
Table4 Physicochemical properties of Chaenomeles speciosa (Sweet) a-VE (77.598+0.56) mg/100 g
Nakai and papaya seed oils »-VE (2.17£0.06) mg/100 g
AL bR 4R A FA A il J-VE (65.1+0.30) mg/100 g
IRy B R & % 4.93 6.18
i 0.856 8 08778 FAR 6T DU 4 B A TIOR3 A & J o
k% (20 C) 1.464 3 1463 1
2 £ iy A B 5 ; K
W {1/ (mgKOH/g) 1.81 1.57 o qu4m»%mij$§”538 ng/kgy /EHEEEF'H/J%%ﬁ%
Bt/ (/100 ) 93 109 J3 AT LA B BT AR s 4 R AR JTORT i o 2 S I
HA/ (mg KOH/g) 182.26 140.16 HEE, BH5.42 mg/g, FEMWAEEAG R T KM
A6 (mmol/kg) 2.18 1.03

2.5 JEWERZ AR

A Je A TR B 3 A JTORF il A 7 BR VAL R L3R5 .
H BT AF T4 2 10 35 A TORF 1 45 45 52 A JTORF il 149 g J 1 2
BRIEAT X LA A, R B4 B A TIOR3 -5 2% A JTORF ¥ AN
TR IR R & B AR . FHERS AT, A AR TOR 3
SJLRTI H 12 PRIGIIEE , ARG TR B 'k T77.42%,
A2 T e T R ST e T 4, L g R R I i R P

T REL L e, O TS B Mk R FE AT R AF AR F D e R
I 76 45 % AR A i P A M B = H M VE, Ha-VES
S-VEF &, »ulik#77.598. 65.1 mg/100 g, F
B M VERS A R By 1k i iR 4k, [ B 02 30F N1 R
RE, SRR AE R o 4 B AR TORE I HR RV P A
DEES HARRFF M R R S S B Y. G
A TKF Il B V& PR & B, W] AR S — b DR A 28
JiE I AT R H o
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Fig.4 DPPH radical-scavenging capacity of Chaenomeles speciosa
(Sweet) Nakai seed oil
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Fig.5  Hydroxyl radical-scavenging capacity of Chaenomeles speciosa
(Sweet) Nakai seed oil
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