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Effect of high voltage pulsed electric field treatment on the
yield and quality of virgin olive oil
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Tianyuan Olive Technology Development Co., Lid., Longnan 746099, Gansu,China; 3. Bioactive
Products Engineering Research Center for Gansu Distinctive Plants, Lanzhou 730070, China)
Abstract : In order to develop a new technique which can improve the yield of virgin olive oil (VOO) ,
while has no negative impact on the oil quality and is suitable for industrial production, high voltage
pulsed electric field ( PEF) treatment assisting traditional process was used to extract VOO from Leccino
and Ezhi 8 olive fruits in Longnan, Gansu province. The effects of PEF treatment on VOO yield,
physicochemical properties, total polyphenol content, fatty acid composition and relative content were
studied by comparing with the traditional extraction process. The results showed that compared with the

traditional extraction process, the average increase of VOO yield by PEF treatment was 15. 38% , the

average decrease of oil content in pomace was
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HSFSE T4 ( E-mail ) 3276043619@ qq. com adding PEF treatment after crushing fresh fruit can

composition and relative content of VOO had no
significant effect overall. It is considered that, on

the basis of traditional extraction technology,

BWIEVES (7 B, T2 ( E-mail ) 1005179156 @ qq. com; significantly improve the VOO yield, and it has no
LY, #4% , it 500 ( E-mail ) kwbao@ 163. com,, negative effect on oil quality. The PEF processing
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has potential application value in the industrial production of VOO.

Key words : virgin olive oil; high voltage pulsed electric field; oil yield; physicochemical property ; fatty

acid composition

TS ( Olea europaea L. ) SR J& T AR FEFF AR
Mo B S Fe A S R B3 & A A TRl )
It S 35 4% B P SRR R ook L RE A
1964 AETF 46 5 | Pk 155 i BHORS | 35 48 b 35 43 A T U
NP 8 BRPTRTH R 2 0, b Holr & e e
AR DX 7RO b A T AR (4 S R T AR Y
58% , T WL o 3O B KA b H A Rk 85 R T
eyt

WIFERLAG I ( Virgin olive oil, VOO) & H R fi
FR TR B R 228 3ok S M T o B, TG A AT VR
InFa AR P, S G R B E IR, AR
A2 I M S0 BF L O T AL R G T g AR R Rk
RE AW RGE NG B kB RS 0 A0
ME kT R BAAGUE S BRSPS B
i XL % 0 25 1 T . R [ VOO g i B AR SR
MEPr B PERESM T 2, HIZ T 2L VOO
PR, TS W A 7 Al i s o e s ik
P HL 3% ( High voltage pulsed electric field, PEF) B
AR Ak L2 — ol ) T ok o s e 0 R AR A0 1
BRI R, 5 1% 48 09 BIL AR B 0 A L, 5 R A
S EFRAG P R S . AT, PEF A B
CLH T 2 Bl i Bg A S0 0 1 B B, An: S 42
2RI PEF 454 7K 28 6 M BB v 42 BB
HORS I, 25 3 R B, FE L 58 B 20 kV/em iK% 8 |
ZRARITR]) 2 h 508 BOORHIAS SR ok, HLFTA3 3
ARG ) b T 5 A% G /K 28 SRR B AH LG 2 25 48
b, B S A BT e A4 R PEF 4
I S AR AL TR T, i 75 KR8 D 7ol 4 B ik 3]
91.3% ~94.9% ; T4 R PEF (AR &1F T
il F FE AR, 25 2R R TR SR R h 87 % ~
95% , W {8 H A0 SR T2 Ir A IR HE IOR s K
AR PEF A (8 4700 28 204 00 3R IR 0 v
KE] 28.29% , LA G2 BT 2 R OR $ 5 24 2
o SR, PEF ALHE T4 VOO Tk A= = i /DA fF
58 PRI, AR SCak I H R 48 Bl e i 2680 DX il A Al
FE S IO 13 L FNFRAE 8 5 2 > AR A A ARpS e 2R
A R TE AL Ge iR B T A SEAb 3 in PEF &b
L PIHEGE PEF AR FEXT VOO 155 835 (FRH . i
FABME B 2 B 5 1 IR D R 2H ) w2 e, DA A
VOO Tl fbA: 7= T Ao 4R 5 2% |

1 #RSH®
1.1 X4
L1 ok 5t

S EPAE 8 5 R A AR SR AR B HR B
T FH el JH AR A T 2 A B 2 ) o 3 e, i
N6 R RN BA, ARF) 12 YRR RLIE) .

AALHER WL OB IE O bE IR TR SN B
VAR T TR A 38 SR A B SRR, S ol R O (3%
alij 7
1.1.2 (U5

Alfa Laval AB - Tumba — Sweden #£Jij #/1; Olive
CEPT 1= e ik b o 37 2 45, B s ol 9% 35 B} £ E Vg A5
FRAF] UV 2800 U550 — A UL Ay 06T, 1l
T IERTA A BR 2N 7 s HCY - 6D R IR S 4t HE K
TR, S InE ARSI ER ) HED — SG12 R R i
SRR A A DU S, L AR 2 R T B A B D
WSL -2 BRI 4EJIF Lb et B K ot B AL A A BR
NHE]PTY = A220 AL KO 46 B TR A R
3] XH - C BYEIRIR SN, &3x A8 EAXAR T
HI850R 7 & =X 1y 348 TR 2500 AL, 90 i 105 0 L
AR A F]

1.2 &Kok
1.2.1 VOO R T2

L5 120 MBI e SR — 7y BE IR A (524 B
T) PRI IR R Ve A S i — A K il
A URERHIE(25 £2) °C, Gl HE 45 min)— =44
I3 B — AL IE— V00,

PEF Q¥ T 20 w8 R Bk o i 3 1 8 e e e A%
BT AR RSB FIRR BA H T 2, WS
B AR 50 He, flEELELYE 16 A DR 4 kW TA/ERT
A 100% , FH %A (1.0 £0.2) m’/h, T
PETRLEE (25 £2) C.,

PRI R 3L A R AR e R R AT 2 LK
PRI, e sk R 1 A AR 2 ik, TPAE 8
AR FPEAT 1 HERIR AL . AHLUGR I I 2240 Bk
i T RIORSS £ SR S5 R 450 300 kg,

1.2.2 VOO 71535 i 5 2 0

VOO 155 ('Y, ) R FAFR 5 2 0, 4% 28 (1)

T



2023 4 55 48 15 55 4 1] T

i 13

Y, = m/M x100% (1)

o em W HREE) VOO JFiit kg MR bgons
Rt kgo

DA 1 i SR S A L R R IR AR U HR L
Fetilh, #exC(2) HEARE SR (Y,) .

Y, = w/W x 100% (2)

Krow Ry AR BT, g3 WO T4 R i
e,
1.2.3 VOO @R E

%18 GB/T 22460—2008 il 5E VOO [ {4 5% .
1.2.4 VOO FR{E A A A B I &

Z:7% GB/T 23347—2021 , >R R A I 7]
PE VOO [ R {E Fl it S AUAE
1.2.5 VOO B Zm& iz

PRI S SCHR[ 16 — 17 ] J7 42 VOO Hi
Z ., FrREC2.00 g VOO F 10 mL HIE.LEH, N
A 2.0 mL {&BU5r 40k 60% HEEZK 45 AT 2. 0 mL
ECkE, R IRA), LA 3 000 r/min B.0> 5 min,
VR IR H R A RE G AR AT s TR 2. 0 mL {RF
Hh 60% F KRR AR [R] J e BR B 2 v 4 1
HEEAVR & 5 A 4.0 mL 1F OV %%, IR % 1857, LA
3000 r/min Z5.00 5 min, WHCH BEAH , AR 0500
60% M KIFRE R Z 6.0 mL /E il kEA .

MR SR AR AR a3k Il E VOO b %
M i, R 1.0 mL 2R F 10 mL 204 A
2.5 mL 4G, JR% IR ST, FA 2.5 mL i

WJE R 15 g/100 mL 1y Na, CO, WL, iN7KE 25 2 %)
JE L PRGEES] o E 40 CARME ORI T h G #5820
min, £ 760 nm P T E OGRS T
FRFRE 2R y =202.59x —1.822 3 1148 VOO H jia %

By

1.2.6 VOO JigHmRAL K S AH T 5 & o #r

%% GB/T 17376—2008 , % Fls 5 #e %t VOO
HEAT H R AR TR FH A 63 - B IE F (GC -
MS) 43 Hir HL i 15 B 4 B S AT 5 o

GC 4 ff: AE — FFAP 31 7 0% 6 40 4 0 35 4T
(30 m x0.25 mm x0.25 pm) ; 5K 99.999% &
S AR IR 250 °C 5 43 Jiki e, Jr i b 50+ 1
HERERRE 1 s 2 AR O B, A 1.0
mL/min; GC — MS 4% 1L 250°C

MS Z50F AR 2R B 250 °C, ML 25 7 X ELL HL 5
HLE 70 eV, 2 T IR IR 2 280 °C, T i H4 r Xh
Full Scan, it & 39 4 7 [F 50 ~ 650, Jit 315 £ 41 122 Ky
NIST 2011 Rt e o i 4 28 /% o
1.2.7 Fdageit 5500

% Microsoft Excel 2010 ¢ 5% 32 56 504 ; % H
SPSS 25.0 Ab¥EiE , 45 R LB FRR ,p <0.05 3%
AEAERAGEHFE SR Origin 9.5 B2
2 Z#ERE5SH
2.1 PEF &3} VOO #f FFu R &40 F 093 h

5 12 PEF Ab 3 T 23R BUW VOO 15% K
el T

%1 PEF &3} VOO BRMRESHEMNZM %o
- T PEF fb 3 T2,
T“ e s | =} e e m
" AL KE24t  FHES 5 T ALHA  EE24t  FHES T i
VOO 5% 13.28 13.44 14.45 13.72 15.13 16.56 15.79 15.83
L Ay R 7.47 11.44 7.34 8.75 5.93 8.40 6.06 6.80

H12¢ 1 AT, A% 58 T 23R B A [R] & I A
) VOO 1824 13.28% ~14.45% ,PEF LbF T 4%
R AN ] it v AOBE B9 VOO 13 %5 15, 13% ~
16.56% ., Sf&4 T2 AL, I PEF Zb3 T2 4%
B3 A 2 ik VOO 15 548 5 23.21% , 3 2 1 4t
VOO fR 42 5 13. 93% , 5hHi 8 5 VOO 13542
9.27% ., 4 bR, PEF Zb3R T 25 BE A [] #4342
AN S O AORE  VOO 15 3% H - 4 19 i Ky
15.38% .,

HI3e 1 W AR S0 T2 380 5 AN [ d P i A
(SR ATl 7. 34% ~11.44% , PEF Ab ¥ T %
PEI G ISR Bl 5.93% ~8.40% , AL
e T A4S W R 5 il 3RO 4 BEAIR 22. 28% , HL

SR 2 LSRR IR AR 36. 19% 5 3 A 1 bR
B EIM R 25. 97% 5 SPAH 8 5 5L 7 1 R PR AR
21.12% , %5 b ik, PEF LbFE T 25 Be A [ 5 B i
AN ] it T RO 1) SR 5 2%

B4 hn PEF AbFERY VOO $2EL T 20 Be 48 = A [A] i
FIMAAE Y VOO 1538, FEARAS [] it Rl i A 9 SR
TR, T R R AT B 1 T PEF A B 25 ik ik
e A B R VA =y N =i a2 1 D) S SR
V5 (LIS, 210 A AR 25 A I, A R b g R T, 4
JNAFERM | Guderjan 25 BFSE T 4 Fh PEF 455X
METH = B B, 45 5 R, 78 4 Fp PEF Z50F TR
TR BB 50 B8 A R ) A2 B 1 42 = (6. 5% ~
7.4% ), Puértolas %" (i Ffj PEF AR A= P= et i,



14 CHINA OILS AND FATS

2023 Vol. 48 No. 4

VOO & ECRANRS T X IRAL W E RN T 13.3% , 54
IR AR
2.2 PEF 4323} VOO &5 8%
R e IR A I 44 58 T 2 M PEF 4 3
ZHEPE VOO (e AR ILE 1,

O 2 (5 T12)
mm Z0{§ (PEFALIRT Z)

8r = WH (E5T2)
=7r B3 #{H (PEFLLFET )
a L *
ﬁa
=57
& 4r
R 3t
oL
a1
0

B 3Vkiin PR

R it
W« FRGERE L LR 2ZEREE (p <0.05), T
1 PEF &Ex VOO &% 12200

HI1& 1 AT AR TR 5 T4 PEF b B T 248
I3 1 HEFIZE AL 2 41t VOO By B (5, 3 AL 2
it VOO My 2L fE 34 m , 5/AH 8 5 VOO LI B FEAIK, {1
AR 2 B T 2R FIH VOO @R As (b A, ¥ 23
R
2.3 PEF 423 VOO B4 it BAIE 09 % h

5 T2 81 PEF b3 T 2 32 BUAY VOO BR1H .
i A AAE S LI 2 (8 3

L2y 2 W
=0l COPEFALFR T2
20
Eos [ T
E 0.6 T
2 0.4
@& 0.2 I | [ |

At Je 24 ThA8

2 PEF &3t VOO ERER =M

4.0

N 5T L
=357 x CPEFALIE T2
=sor ]
E25¢f I
20 L.
€5l
& 1.0}
Host

B3 ki B SRR TRA8 S

E 3 PEF &E3f VOO T &L ER R

m &2 AT, fR G TS R B VOO R 1
(KOH) 7£ 0.55 ~0. 85 mg/g =[], PEF 4bFH T 241
I VOO BR{E (KOH) 7£ 0. 17 ~0.47 meg/g Z[a], 2
i T2 2 8y VOO 2 {6 ( KOH ) ¥y /& GB/T
23347—2021 PRI IR ( KOH ) (1) %
K(<1.6 mg/g) . HLTHEGTZ, PEF b3 T2

RS T4t A 2 it V50AE 8 5 VOO Ry (E ¥4 [
K. WA HTIN N, 23 PEF AR PR, 3% 5 R U7 R
] BE 5 HA Tk A SO, 5 B S A U R i b
M ffE VOO FRAFFEAR o

Hi & 3 AL AR TR G T2 PEF AL BT 24
I3 A 2 it VOO Ry AL (B TR, 3R 1 HiEFN'S
8 ST, HIAERE | it A W5 (A1
£ GB/T 23347—2021 Hu X 5 2% W) M Aasi vl ik 4
PR R ESR ( <9. 85 mmol/kg)
2.4 PEF &2 VOO 3 % 843 0%

VOO & b & WL R 2L, T 2455 MR
R BER WA LA KRS . S B YR
VOO ZHRFIEE PR TR SF L2 T IR Y 5
ELA, [ X VOO F 35 XU DA K B S 101 B
B LG T2 PEF 4B T2 $H
) VOO MMt 4,

350 % T
& 300 COPEFALFET. 25
; 250}
I 200 I T
42150t [ T l I
= Ii T T
& 100 T
0 50
S I Sk 24 TS S

E 4 PEF &3 VOO A& S0

L 4 A AR5 T AU VOO B2l & i
16 114.47 ~191.29 pg/g ZIA], PEF 403 T 232 HK
[ VOO Sy & (e 122.98 ~184.36 pg/g Z ],
T TAE 4 T2, PEF AbBE T 242 U 3 & 2 4t
VOO B2 & mIcH B8k, Mk 2 1 #EASPE 8
S VOO G2 W &N R, (B0 Bk 2
o WA B2 W BRI A J5 AT fig & PEF
AR FRRET 1 A0 v i 7K 43, A 2% 7K P B 2 o
fi ok P FE PEF &b 3460 40 i b i S AL i 5
tB (P S ) Jo R AR 4K T 7 A 4 ik, 3 R 0 T 2
YA, WS 2 W & A —E . Lopez —
gamez 25 BFSE T PEF X #H # N  op iy 259 5 1
SO, 25 R I, PEF A0 BR SRS NI R 2 i &
RN, SAI S R AL
2.5 PEF 42 3F VOO fig by BR 48 %, % A8 3 42 6
e

5 T2 8 PEF Ab BT 4R EU VOO fig i iR
H L SARR SN 2 R, 3R 2 A, PEF 4b
T Z$EHA VOO 3= 25 15 B2 A 1 R | Fa Al
Wi R R IV 5% R B L T 52 , 5 Abenoza 4512
IWF I L R —3, 2 Fp T Z4HURY VOO [BR¥E 4 K



2023 4F 45 48 % 5 4 1

o

i 15

R I R A1, At I I TR 4 S AR A S
2

H13% 2 38 Al 0, SR U VOO HRER AR AR X 35
AR AN, Hofh T B R W R & 2 AT & GB/T

23347—2021 BOR FRAE IR 2E S5 4 S P A E S il
HHCRE SRS 0 A AR B A D6 . ST 7, PEF b
BT ZIFARXE VOO JI 115 R 2 1B AH XS 5 4 7 AR AN
HIFE .

%2 PEF £323F VOO fERRER A R 3T & 2RI 2 %
- FAE 4 SR 24t BhH 8 & GB/T
: fE4: 1% PEFAHTY {6412 PEFAHTY {412 PEFABTE 233472021
FRAETHER 1.18 1.15 1.14 0.88 2.44 1.78 0.3~3.5
PR R 10. 67 11.59 11.26 9.78 12.09 11.88 7.5 ~20.0
RIATHIA - 1.47 - 2.86 1.99 - 2.5~21.0
M 84.51 82.41 84.36 83.09 80. 35 82.61 55.0~83.0
Tt JIg R 2.20 2.17 2.08 2.37 1.76 1.99 0.5~5.0
Hfthy 1.44 1.21 1.16 1.02 1.37 1.74 -
- RN AR
3 & i extra — virgin olive oil diet induces changes in metabolic

AR T H A B e 22X X e AORSS v b
SEALFIGIAE 8 5 2 A~ F R T ol 10 i AORE B SR A A 5
X4, FEAE GE I Tolk 4k VOO $EHCT. 2536 Ath F 38 i
PEF 4bFf, %558 PEF b BEXT VOO £33 5% FR1H .
T SR AE L2 I IR T R 4 S A X
SO, 5 R B, >k ] PEF A0 BN SR K, VOO
TR B I S 15. 38% , 53 2 il 257 44 [ i
22.28% , Al VOO 153 15 VOO /&, 5
B8 T ML, PEF A3 T 23R UK VOO (433 LW
WA, BRIE AL A & G P g, (R38R
EIPRREEIE . SEoh, PEFALFLLZXS VOO 82
1y & BRI S AR X & R S SR B
M, £ BRTiR, PEF AbBE T 250 DR R VOO 153,
Hahn VOO y= &, T B X VOO [5G f it oA #1352
., K, PEF 4R T Z7E VOO i) btk A = A
L4 07 FH 75 g, R4 v b AR A 7 A ol 1
B A o
S %k :

(1] AfEm, Ak, 2Ediam, 4. TR S0 Ur R bl AR

SRR )], R EE, 2022, 47(6) ; 109 - 116.
[2] BZR, BB, SRA, 5 BEERETA F & A

TSI T IR 59 25 Ak 5 40 B XUk SR A S [0 o

EymAg, 2022, 47(1) ; 28 - 35.

(3] Pl A%, EHC, SRImI, . TR bRk R 2k

R ) LB H7 [T, g, 2022, 47(2) .

114 - 117.

(4] skCHE, 288, —WAEI WAEH SR 38 i 5 G E N .
Bt H IR, 2021 07 -22(9).

(5] FEaEs, PR, Bars, S ik e i S
WJEEET). AR TR, 2013, 47(2) ; 41 -46.

[6] MAITE G G, LOURDESL N, VANESSA R, et al. A high

pathways of experimental mammary tumors| J/OL]. J Nutr
Biochem, 2021, 99 . 108833[2021 - 12 - 27 ]. https://
doi. org/ 10. 1016/]. jnuthio. 2021. 108833.
[7] ARINDAM S, SAKSHI S, DEBDUT N. Potential of olive
oil and its phenolic compounds as therapeutic intervention
against colorectal cancer; a comprehensive review[ J ]. Brit
J Nutr, 2021,128(7) : 1257 - 1273.
[8] LUCIAM R, REBECA T M, JAVIER C V, et al
Antimicrobial properties of olive oil phenolic compounds
and their regenerative capacity towards fibroblast cells[ J].
J Tissue Viahil, 2021, 30(3) . 372 -378.
[9] SAHAR F, AHMAD G, MASOUMEH A. Extra — virgin
olive oil improves depression symptoms without affecting
salivary cortisol and brain — derived neurotrophic factor in
a double - blind
randomized controlled trial [ J]. J Acad Nutr Diet, 2021,
122(2) . 284 -297.
[10] ARUGLL. MOE Tl n L 200 R A AR R AE R [T ]
BEMELEST], 2018 (6); 141 —143.

[11] sk3ety, 2R, FFLUk, 55 BEH 25Tt R
[J]. AZEWF5T, 2019, 33(6) : 64 —69.

[12] %, BESE, SRR, 45 g IRk B 3 0 BOBL kg
MRS R e L) ] b E RO SO R0l T
£, 2017, 29(5) : 5 -8,76.

[13] Rff, Morst, 5855k, 55, —Fhm ko it 3740 B 12
I S8 AR 2R TBORMREHI 19 1575 : CN201410289492. 0 P].

patients with major depression:

2014 - 09 - 03.

[14] 4, M, R, % —FRT R Rkob o
AR ] 5 R Rl AL 0 /9 7 7 : CN202010334261. 2[ P .
2020 - 08 - 07.

IS ] FERTE, BEAN, BT 22, 45w Rbkeb i3 U
WML Ayt A A5 [T]. SRR, 2019
(6):46 -48.

(T#%38 W)



38 CHINA OILS AND FATS

2023 Vol. 48 No. 4

Food Sci, 2017, 82(1): 16 -23.

[12] EH0 (R B, M0, 4. SR RS S R 52 1A% ) T 5
JELJ]. TP EVHE 5 ,2019,44(2) 182 - 189.

[13] ZHU W H, LUAN H W, BU Y, et al. Identification,
taste characterization and molecular docking study of novel
umami peptides from the Chinese anchovy sauce[J]. J
Sci Food Agric,2021,101(8) ;3140 —3155.

[14] ZHANG F, KLEBANSKY B, FINE R M, et al
Molecular mechanism for the umami taste synergism[J].
Proc Natl Acad Sci, 2008, 105(52) :20930 —-20934.

[15] OLEG T, OLSON A J. AutoDock Vina: improving the
speed and accuracy of docking with a new scoring
function, efficient optimization, and multithreading[ J]. J
Comput Chem, 2010, 31(2) . 455 -461.

[16] X, R, RS A", 45 B A IR TN I J5E A K 1
WEFEHERELT]. )46 T,2020,47(8) :91 - 93.

[17] BodlHe. BT 0K S I Jk i S R AR S HLAE
PLRIBTFELD]. BT BT R4, 2021,

(18] #Roai, 1 HE K, JU AR, 2. 8 P 6 F T 0 o i R G
ooy 1], F E R ah e 4R, 2017,17(9) 134 -
141.

(19] PSRN - BTJIA, ARMedk, XIEF , 45, e Bl 48 M 7E 4
B EERR AR AL SR M RE [T ] Bkl RS2 ,2019,40
(3):9-15.

[20] CARRASCOZA F, ZARIC S, SILAGHI — DUMITRESCU
R. Computational study of protein secondary structure
elements: ramachandran plots revisited[ J]. J Mol Graph
Modell, 2014, 50.125 - 133.

[21] YU Z P, KANG L X, ZHAO W Z, et al. Identification of
novel umami peptides from myosin via homology modeling
and molecular docking [ J/OL]. Food Chem, 2021, 344
(15) ;128728 [ 2022 — 02 - 12]. https://doi. org/10.
1016/j. food chem. 2020. 128728.

[22] WA AR MBI, 45 pH XF 2 PR3 25 R 19
EMALT]. P EE AR ,2017(2) 1144 - 148.

(23] Erm M, GTE M H L, 5 AR 1T+ G PR
FEPELT ). B 5 R L, 2011,37(5) :66 - 69.

[24] WANG K, MAGA J A, BECHTELI P J. Taste properties
and synergisms of beefy meaty peptide[ J]. J Food Sci,
1996,61(4) .837 - 839.

[25] YU Z, JIANG H, GUO R, et al. Taste, umami —
enhance effect and amino acid sequence of peptides
separated from silkworm pupa hydrolysate[ J]. Food Res
Int, 2018, 108(7) :144 —150.

[26] HAYASHI T, YAMAGUCHI K, KONOSU S. Sensory
analysis of taste — active components in the extract of
boiled snow crab meat[J]. J Food Sci, 2010,46 (2):
479 —483.

(L% 15 7)

[16] DE S, EfFsm, B2EK, 45 B BFp s A VOO
4 B 5 TR I T 20 B B ) AR [T ] v
RUMZER, 2020, 35(11) : 72 -79,85.

[17] 2=, 3K, TR, 5. RSt p s

YIRS kXt g (], Eh AR, 2020, 45

(1): 102 -107,131.

FE BRI K L R R 2 A BRI e 4k

7. T/AHF T A 005—2018 [S]. &0l 804 B AT

v th2s, 2018.

[19] GUDERJAN M, TOPFL S, ANGERSBACH A, et al.

[18

(I

Impact of pulsed electric field treatment on the recovery
and quality of plant oils[ J]. J Food Eng, 2004, 67(3) :
281 -287.

PUERTOLAS E, MARANON I M D. Olive oil pilot -

production assisted by pulsed electric field: impact on

[20

[

extraction yield, chemical parameters and sensory
properties[ J]. Food Chem, 2015, 167 497 —502.

[21] ANDREWES P, BUSCH J L H C, DE JOODE T, et al.

[

Sensory properties of virgin olive oil polyphenols:
identification of deacetoxy — ligstroside aglycon as a key

contributor to pungency[ J]. J Agric Food Chem, 2003,

51(5): 1415 - 1420.

[22] SERVILI M, MONTEDORO G F. Contribution of phenolic
compounds to virgin olive oil quality[ J]. Eur J Lipid Sci
Tech, 2002, 104(9/10) : 602 —613.

(23] w0, a0, Eom, 5. BB VOO i Bt et A fk
PR ()], A ERRI AR, 2020, 35(8): 104 -
110.

[24] LOPEZ - GAMEZ G, ELEZ - MARTINEZ P, MARTIN -
BELLOSO O, et al. Pulsed electric field treatment
strategies to increase bioaccessibility of phenolic and
carotenoid compounds in oil — added carrot purees [ J/
OL]. Food Chem, 2021, 364. 130377 [ 2021 - 12 -
27 7. https://doi. org/ 10. 1016/j. foodchem. 2021.
130377.

[25] ABENOZA M, BENITO M, SALDANA G, et al. Effects
of pulsed electric field on yield extraction and quality of
olive oil[ J]. Food Bioproc Tech, 2013, 6(6): 1367 -
1373.

[26] whfd, TCEE, fL4ESE, 2. HNaRARIX S 4> kb
VOO b B L], s EThAR, 2017, 42(2) : 146 -
150.



