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Optimization and quality analysis of Idesia polycarpa var. vestita Diels
oil extracted by aqueous enzymatic extraction
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Abstract; In order to provide reference for the industrial application of aqueous enzymatic method
(AEE) for Idesia polycarpa var. vestita Diels oil extraction, the AEE conditions of extracting oil from
fresh fruit of Idesia polycarpa var. vestita Diels were optimized by single — factor tests and response surface
methodology, and the quality of the oil extracted by AEE was compared with that extracted by Soxhlet
extraction, hot pressing and cold pressing. The results showed that the optimal extraction conditions of
AEE were as follows: heating pretreatment ( steaming for 10 min) , solid — liquid ratio 1:3.5, extraction
time 5.6 h, enzyme dosage 2.70% (' mass ratio of cellulase to neutral protease 1:1). The oil extraction
rate achieved 77.45% under the optimal conditions. Compared with the oil extracted by the other three
methods, the acid value (2.62 mgKOH/g) and peroxide value (5.55 mmol/kg) of the oil extracted by
AEE were the lowest, and the linoleic acid content was the highest (64.03% ). In conclusion, the
quality of Idesia polycarpa var. vestita Diels oil extracted by the optimized AEE process is better.
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Table 1 Factors and levels of response surface methodology

IKF- AR BAREURTE/h - C N/ %
-1 1:2 2 2.0
0 1:3 4 2.5
1 1:4 6 3.0

R2 MEEXERITSER

Table 2 Design and results of response surface methodology

S A B c Y/ %
1 -1 -1 0 45.79
2 1 -1 0 49. 88
3 -1 1 0 59.31
4 1 1 0 77.99
5 -1 0 -1 42.33
6 1 0 -1 64.58
7 -1 0 1 58.77
8 1 0 1 68. 40
9 0 -1 -1 43.39
10 0 1 -1 59.97
11 0 -1 1 53.98
12 0 1 1 79.98
13 0 0 0 76.33
14 0 0 0 74.10
15 0 0 0 74.99
16 0 0 0 75. 40
17 0 0 0 76.91
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Table 3 Results of variance analysis of response

surface regression model
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Table 4 Physicochemical indexes of the Idesia polycarpa var. vestita Diels oil extracted by different methods

BALETS IR EANEiLEiaes [(RIEIEREES AL

W2 (KOH) / (mg/g) 2.62 £0.07° 12.15+0.70" 12.49 +0.27" 13.18 +0.21°
i A AL/ (mmol/kg) 5.55+1.22° 17.35 +2.44" 16.85 = 1.29" 12.33 £0.38"
BE (1) / (/100 g) 133.57 +1.24" 132.02 £1.00" 133.87 +0.55" 127.00 +3.98"
AR (KOH) / (mg/g) 229.91 £2.35" 214.25 £2.65" 192.69 +2. 42" 202.06 +4.77°

T AT A A P s A B35 22 5% (p <0.05) o I

Note; Different letters in the same line indicate significant differences (p <0.05). The same below
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Table 5 Fatty acids composition of Idesia polycarpa var. vestita Diels oil extracted by different methods %

iR K R ICHIRE IR R Pk

FERATR (C16:0) 16.77 £0. 08" 13.34 £1.02° 13.18 £2.32° 12.24 £0.52°
FEREHER (C16:1) 2.87 +0.33" 2.60 +0.07" 2.59 +0.03" 2.55 +0.03"
-z (C17:0) 1.32 £0.43" 1.63 +0.01" 1.16 £0.85" 1.52 +0.08"
fiifEMR (C18:0) 2.32 +0.47" 2.86 +0.45" 2.76 +0. 66" 2.79 +0. 31"
TR (C18:1) 5.18 +0.20° 5.27 +0.03" 5.05 +0. 68" 5.05 +0.36"
SR (C18:1¢) 1.45 +0.29" 1.63 + 0.08" 1.52 +0.08" 1.64 +0.07"
YR (C18:2) 64.03 £0.77° 58.76 =0. 49" 61.35£0.07" 57.42 £1.72¢
o — WJFRAR (C18:3n3) 0.34 +0.31° 0.46 0. 12° 0.43 +£0.34" 0.50 +0.06"
v — WRRIER (C18:3n6) 1.64 +0.54° 1.87 +0.17° 1.76 +0.59* 1.83 +0.03"
1R (C20:0) 0.81 0. 55" 1.20 £0.31" 0.99 +0.74" 1.16 =0.03"
TEHE MR (C20:1) 0.41 +0.01" 0.84 +0. 15" 1.89 +0.49" 1.40 +0.20"
A IR (C20:2) 0.60 +0.13° 1.14 0. 17" 1.64 +0.03" 1.29 +0.05"
IRER(C22:1) 1.04 +0.03° 2.46 £0.31" 1.90 +0.20" 2.81+0.11°
T -y - WRRRZ (C20:3n6) 0.27 +0.02" 2.28 +0.34" 1.20 +0.28" 2.04 £0.04"
T64E PUMTR (C20:4n6) 0.18 +0.09" 1.34 £0.57" 0.24 +0.02" 2.67 +0.56"
T TR T ERR (C22:2) 0.75 +0.09° 2.32 +0.69" 2.33 +0.04" 3.09 +0. 18"
MR 7 R 21.23 +1.38" 19.03 £0.26" 18.09 0. 08" 17.71 £0.10°
FUNFIIR TR 10.96 +0.22" 12.79 +0.50° 12.95 +1.00° 13.45 +0. 16°
EZN RS 67.81 £0.01° 68.18 £0.25* 68.95 £1.09" 68.84 £1.16"

HIZ% S Al A, B M LA 53 A R I R 2 A A
R N X 5 3CHR[ 23 ] PR B — 2. ART5E
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TR S R P BRI AR L bR BRI IR AE



6 CHINA OILS AND FATS

2024 Vol. 49 No. 12

TR IR R -y - ERRER B U TR L
B RSN, AR R R AE A R S BT i
[BIBA & 25 (p >0.05) o (HAFHE R, K
AR IR M LR il P STl R 5 i (64 03% )
ELE BN AR DR &5 B AR A R O VR AR .
F2E5(p>0.05) o BEHRUL, S B L X B M
A A PR 2 B B 5 RS e AN R o
3 & it

ASBIFSE 38 5 B PR 2R S0 A e 17 T S AR T K
TRV AR IO M LU 53 ) T 20 2% A, JF R K il 125 4
AR 5 R IRl 3R 1 BT AR Rt S Iy
MRS B TR L o 5 R, K AR I
- ) B T 2 % A by 2R T A AL BRI L
1:3.5 $RINNTE) 5. 6 h it 2. 70% ,fEH AT
B 1L TP ECR AT 3K 77.45% o KA
B LA - ER (R i AU 25 T A 3 s
AR R (p<0.05), H HE il fR & & & &
(64.03% ) o Z5 b, KA & — i ] B0 | s A% A0 422 3l
7, a T B LR Il A A2
S 3Rk
[1] LI Y, PENG T, HUANG L, et al. The evaluation of lipids
raw material resources with the fatty acid profile and
morphological characteristics of Idesia polycarpa Maxim
var. vestita Diels fruit in harvesting[ J]. Ind Crop Prod,
2019,129.114 - 122.
X, FSCH, KRB, SF. AN T OGS V8 kI
LA i 4 6 o 4 AR [ 3/OL) . ST g Al ke
%, 2024: 1 —20[2024 — 07 —29]. https://doi. org/
10. 16445/j. cnki. 1000 —2340. 20240429. 006.
Rk, W=, B, 5 AFRITEFBOLAR 7l
mi B MRS E AT PE DT LT ). R A, 2022,
47(3) .28 -32, 38.
BRI, B, XS, & KEHESRMEAR S
TR it B i B WF e e JE [T . Bl 5 kB Tl
2023, 49(9) . 365 -372.
WEIJ, CHEN L, QIU X, et al. Optimizing refining

2

[

(3

(-

[4

[

[5

[

temperatures to reduce the loss of essential fatty acids and
bioactive compounds in tea seed oil [ J]. Food Bioprod
Process, 2015,94.136 — 146.

(6] i, WIMIE, Wl 5. KEHERBCGEER L Z
BIPE AL B TR S BB R [ ] B i 22 4 e A 2
], 2021, 12(17) : 6969 —6974.

(7] 205, BEERS, EFDE, 5. R REEAUKEGEE IO
EbkihiE s s L] A E R, 2022, 47(2) .
23 -27.

[8] WEN L, XIANG X, WANG Z, et al. Evaluation of cultivars

diversity and lipid composition properties of Idesia polycarpa
var. vestita Diels[ J]. J Food Sci, 2022, 87(9) . 3841 —3855.

(9] MRS, By, /N, 45 Bl 7R g
oy BIEWIREh S AT S [T ], Banfae, 2022, 43
(4): 198 -207.

[10] XUFBE, FXK, miby, 5. SHpeA A IS b & v A
ZRRIM T ZOAELT]. R, 2022, 47(2) : 28 -33.

C10] ARl KEg: S ICHE A it A v B AL AL BE T 5T
[D]. HBIH g ol K2, 2021,

[12] LI Q, ZHOU Z, ZHANG D, et al. Lipid extraction from
Nannochloropsis ~ oceanica  biomass  after  extrusion
pretreatment with twin — screw extruder: Optimization of
processing parameters and comparison of lipid quality[ J].
Bioprocess Biosyst Eng, 2020, 43(4) : 655 —662.

[13] PICURIC - JOVANOVIC K, VRBASKI Z, MILOVANOVIC
M. Aqueous — enzymatic extraction of plum kernel oil[ J ].
Eur J Lipid Sci Technol, 1997,99(12) .433 —435.

[14] HANMOUNGJAI P, PYLE L, NIRANJAN K. Extraction
of rice bran oil using aqueous media[ J]. J Chem Technol
Biot, 2000,75(5) :348 -352.

[15] GHORBANZADEH R, REZAEI K. Optimization of an
aqueous extraction process for pomegranate seed oil[ J]. J
Am Oil Chem Soc, 2017, 94(12) ; 1491 - 1501.

[16] ROSENTHAL A, PYLE D, NIRANJAN K. Aqueous and
enzymatic processes for edible oil extraction[ J]. Enzyme
Microb Technol, 1996,19(6) ;402 —420.

(17 ] ZEHESE. HE7 2R i Aoy 75 I 7 I 1 B OB L R 7L
Wl L D] BN - BTILRHL A BE , 2023.

(18] Z=Me, ZEEREH, Wwet, <. WS 2L ERrtK
MREARICTZT]. fhhkl:, 2017, 38(22) : 231 -238.

[19] LIUY, WEI S, LIAO M. Optimization of ultrasonic
extraction of phenolic compounds from Euryale ferox seed
shells using response surface methodology[ J]. Ind Crop
Prod, 2013, 49, 837 —843.

[20] HOU K X, YANG X B, BAO M L, et al. Composition,
characteristics and antioxidant activities of fruit oils from
Idesia polycarpa using homogenate — circulating ultrasound —
assisted aqueous enzymatic extraction[ J]. Ind Crop Prod,
2018, 117(7) . 205 -215.

[21] EZAE. AFLH R SR 2O 28 b B e 1 0T 52
[D]. K. dEgsfl PR, 2018.

[22] dH &, TRAME, ARRE, 5. L FaER s 00 i
Tl ] RS, 2024, 49(1) (11 - 15.

[23] LI R J, GAO X, LI L. M, et al. De novo assembly and
characterization of the fruit transcriptome of Idesia polycarpa
reveals candidate genes for lipid biosynthesis[ J/OL]. Front
Plant Sci, 2016, 7: 801 [2023 —05 —08]. hitps://doi. org/
10. 3389/1pls. 2016. 00801.



