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Fat concomitants of olive oil and their functional characteristics
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including a large amount of unsaturated fatty acids,

Abstract ; Olive oil is rich in nutrients, high oleic

acid content, as well as some unique fat concomitants. In order to promote the development and
utilization of olive oil, the classification, physical properties and fatty acid composition of olive oil were
introduced, and the fat concomitants in olive oil and their functional characteristics were reviewed. Olive
oil contains squalene, oleuropein, hydroxytyrosol, o — tocopherol, B — sitosterol, cycloartenol and other
functional active components. These functional active components endow olive oil with unique flavor and

health functional characteristics such as skin protection, prevention of cardiovascular and cerebrovascular

diseases, promotion of bone growth and development,

of diabetes.

Key words: olive oil; fat concomitant

THRIORE A BB AR 8 (AR AS il D), 3
AR AR R E B FEMOR, 7 3t T 24 P 7
PR E R L 1975 AR, R E O B R 4G
AT IR iR, 5 28 A J hy ) e =5 22 14 3T B

7% B 9 :2022 — 01 —29; &[5 H #§:2023 - 01 - 08
BELWH: B X &\ A0 & % B B (2019YFD1002400,
2019YFD1002403 )

YEE B 455K (1998) , 2o, AW 9 A, W5 5 )
2% 5 Je2 ( E-mail ) 1575973004@ qq. com,,

IR 4 & B H%, 1L (E-mail) jiankel @ snnu.

edu. cn,

anti — tumor, radiation protection, and prevention

functional characteristics

MR DX o H R B R R VLR H TR E iAo
A8 e RO AT o DRI AR Ml i e & Jrefie i
7 RO 0 A 7 A PR T Y SR
M E AR A0 R XU T 4 52 T, T A1 3l 1 B
WEAY T PR R 2 o B Ty S MO
P IR SR S B AR IR T M, I 0 B /K 215 3]
AFEII AN G AT AT I AL 22 AL B 3 o AL
R AN 07 XA 26 AR I DX 1), A5 AR it )
KINE S E) T E PR AR . A
BT 8 e NEE TR A T RO K
ML TSR PR B 9 AR 2 S5 S B B
P, R = SRt R e Al ™ ), SR L Al )



2023 4 55 48 45 55 5 1] T

i ”

T HISERR

RO 4 e 2 2 LA A5 H b =188 IR 7 R Bl
Yy, Forp i =W & & 95% ~99% , FIAR 1% ~
5% JIREWTEBEY T o AR SR A T, O I e
T B0 7T 53 o Al W B A B
FRMR A A Rt an oy e M 2 AR B R
R B 22 Tl A T R A A 1) BT SR fE
T A WA 8 AR, SN o - AR
B-HEEM vy - EFW .6 - L H B AN 4
CER SN N IV Nl S -3 D R o R W
FANO T A A LA 0 o ORI O 2 A
ST UL [ 1 ) R AL, e A L[] e ) o A 4
AR Bk e B A B 25 Mk 4 W 2, Ho A
PRAFHINE b KUK, 32 105 i i S P AR 1 DA BT B
) Fh RSy T R R AR o AR SO O i
(9 i 5 P B 0 B JFG 0 R AR R 47 £ 38, LS D i
M I K 5 M R B 2%
1 EHHASE

s GB/T 23347—2021 CHICHEI L M SR i
T ARG I e B T 20T Ay oy = ORER, gl
e R RE RN T R R BORE il 0 TR S A . A
RSO o B S D A ARG il R AR RO i, 2 A
X ) 98k A SR S AT AR PR A, PR o O
SR T SRR R 2R U T R T A AR MR
AR RN 1 AR 0 R (L PT AJ Dhy =2 R I AR
BEM , B (E (KOH) A 1.6 mg/g; I BRI Mt
i, BR(E (KOH) &y, (H & AVl i 3. 0 mg/g; 0]
HOHEXT il , FR(H (KOH) i 3 3.0 mg/g. KR
THALAR A UG, o LA AE NG AT i D kL 22
W — R IR R LM, R AR o - 425 W
AT A £ P b L E RO BORE Tl o TR & MR it 2 e
R ERBIONE Il 5 m] 4 2 T A 0 A ARG i (09
AN PEROSE 1ok A0 D10 T 200 A IR i1 ) 98 SR i F T
(A= WAENIbE: G RIS
2 W A R i R B B R 4B R
2.1 ACHE M HY o A M

AEGCASE Thh P bR 5 A e 2R S A T 1 4
R 32 SR BEAE (P UK R RRUE R A5 T I
TECFE L AR IE A A, S B G2 2
St o AR Teh PR L oy, Xk O 9 B PR TRS ih RB 22
TESUR L BT R A R, B A TR R Tk
TR TR b O RS AR IR
IR SRR . AT, AN B R 2 BRI
P KOS R AR TE B2 IR 10 ~ 15 min BEAT 97845

WS, HLA T IR MOE Tl A e e M e L TE
0 CHIRELAE MRS FEAE , HAS 5 BRI, — MR 10,
MRS S A R OG BT B A& R M R R 1~
1.5 408

2.2 HCHE Y B R ER LR AR,

i 15 2 AL RS2 DAY Vil g 5 5 T T A AR
Rz —o PR Wi B A 45 1 Fi B 17 2 R AS 16 0 g
Fi2 , ANTELFN R W7 2 43 A S AN 16 R B D7 R N 22 A1
FIRIER o FORE Toh 1 T 0 O I PR 5 1ALy 12% ~
25% A HPE R & =R I EE, L T5% ~
88% , Horh BRLNARLFN N D R ( LAVTER y ) &% =
WK T0% UL S Rl i 04 0 19 IR 4R 0 2
Lo pF& 1 AT 0L BT I v vk R 3 it v AR AT
G RAT R R . B AR AR R A
ARG ity =T R R %8 32 S 2 1 JOEL ol P 1 B &
TR D R R S AR 1) 06 75 B W R, (HL AR B A
1 B, PR R a2 ol AS 1 0 B 0 R 25 o 4R
o= E R,

F1 5 MEYHAARHERE R %
Nz A Keh SRkl Fokah il
FER IR 12.60 12.45 4.8 13.76 13.50
WENRTR 5.14 491 2,10 2.21 4.46
RN 0.12 0.09 0.29 0.18 1.33
IR 42.24 26.38 48.68 29.67 72.71
VR 31.37 47.40 17.92 51.70 6.07
DI 0.11 6.95 8.67 1.02 0.72
MO FA AR TR 25.09 18.82 8.40 17.01 18.66
AMEFNEHTEE  74.90 81.17 91.60  83.00 81.33
ZARMIFIRRIRE 31.48  54.35 26.78 52.72  6.79
ARG 43.42  26.82 64.82  30.28 74.54

T R PR AR SR [ 17 ] 4 2

3 EMhBRSRAAERE Y R L T e 4 1
3.1 AR

SR R — T 5 BE RN B T B = RS
Y18 TS A B ™ . B I A T
W (E R A B TR T £ 0
SR, MK 0.6% 0 3 2 A I S Hifb
R T A B SRR e Bl #E 2 T HONE
TR A 0 o T e, AN Tk R A R
A 6 359. 90 mg/kg, ik RO I 14 £ 0
4 6 294. 70 mg/ke s HoAURRE (R itk oP £ B0
B AR



80 CHINA OILS AND FATS

2023 Vol. 48 No. 5

R2 HMBSHEMEMBTRERNSEL mg/kg

GEEZR0 faRiE TR || A IR Xy
] 7 RS 6 359.90 FEAEATIN 46.02
HE C R I 6294.70 || 2RI 14.74
K 45.64 || BBk 53.80
yi ARl 218.33 M JRFFIH 24.49
e 139.30 || kgl 18.28
FORIRZEI 164.90 N IR 69.22

T R BRI SR 20 - 21 | B B

i1 e s RO T AR X 28 H B B REME L, B
A Z R RENG 1 : O P IE R, iRl B £
e e T, A DR BT 4], R4 L 56 F10k s @Bt b ogg
VERT, X FLBR 40 B DNA B &AL 0 05 B 1R 1k
JH e ) R A R A BRI
B RS/ P, ml i A ) SCAP/SREBP {555 i 4558
H GRS 14> T SCAP 5 Insig2 =[] i A .4
FH, V7Y HepG2 41 i Ik BE NG 45 1 32 AR i 3Rk, 2
) VR AEL T B2 1 P @R AP0 LR B, T 5
20 B BRI X0 23 v B R DT R E US540 , (i 4
i FEE 25 Ay B G S, DT AR 0 UL 400 L 19 4k 43
057 s @A, 5 R WsE R AR A, R R
TG I, BEUE AT RPR A KBRS A P, £ M RE
BES S A R E ALY (GSH - Px) AL
Py ALEE (SOD) it A AL UG ( CAT) S5 Z M 4a Ak
Tt P 5 1 ] S R d 25 PR AT B Bk v 2 1 ot i S Ak
WIRVER TR S BT @ BB IR G , 5 IR 5
WA RS S 2 B S8 A AR T, I 045 H b = mR 0
AR
3.2 BEMK

Ty S ) o 2 RS it v = SRR P RE) 2 —
23 J&“La Pepa’ 1 Severini’ i F [ 4 ME RO Ik A
By & it iR 3 n R, W PR I v i 2R
Yy LR RO o R R P A S R, X — R
8 %] Tasioula — Margari[z‘)] Saitta ! 25 i E 52
RIS it e AR B0 5 DL R O ity i) 2 BB =) 1y
KBRS A — E R, Manai —
Djebali 25" Xt 58 Je 101 5 A it Pl A MO T 11 22
BTN E , &I Hor Kesra” i M) MO il 1)
L& mi Ak, (255 £2) mg/ke, ‘ Betsijina’ i F
PIHE BORE Wb 1) 22 M O R e, AT OA (1 631 £ 5)
meg/ kg GRS 3 L H AT B R HL X 8 A i Y
WIVERIBE M 24T 70 07, A& BB © Bk [ 327 ¢ pz il A1)
RT3 AN, AR it R A il A S
HET 200 mg/kg,

#& 3 ‘La Pepa’ #0‘ Severini’ ) #E#{45 H

MEYRHSE mg/kg

Tk W (G G N — "

(=] I3 g = 73 ] 7
La Pepa 41.3 23.8 140.0 24.9 15.1 4.6
Severini  37.0 34.6 120.4 19.9 19.2 6.2

1 “La Pepa’ Fil ‘ Severini” i3 JF| IR A JE 3 X 2 4
M AP . SR B R R SOk 33 138 B

HORSE T 0 S I A BT AR RE T T IR A
TR A BUR D). 72 N AR IR 3 R
PR T o LA R I Ik S A A1 14 i 2 i TR 2
— o MIMEE AR N B B8R LA, nl A AL
VMR BN R A AL, R 8 T IR 1
PR 73 MO o il B i o e 5 3 100 e, 4
e N R A D RE , U5 ik 82 AL R U i 5 A
B T RENSE  HUEAL DR | IR R R
R (OPG) LUK N AN H T «B SR fL A 1
B (RANKL) BRI Z 7 o AL 2% , DA I 31 751
B RIIA YT B TR AR 1 P R o 0 I A
MR LR B AL S, 2 —Fh R RN A B
AT, AT AR SCIRAR A He A2 307 (4 i o 4 A
YoV, BELRS 25 JDE H K ( GSH) 9 TH #E , Faf A 4 220
AR o B IR R O AT 22
AR PEAECR B B BEREIR T DNA foff 56 PR 3208 5
T3 JICFR) , 491 235 g 9 S0 55 A N 5 P S ) B 0
%, MFRSLMEE N AR7K B4 4, nl AP il S Ak 1
WS R BR B B, B — E 1T R T
PRSI R I AT AR L A S S P 1
W BZ A6y H B DR | AR R R O DA S S A B
B RO R T2 R RIS S R
it ISt ) R A5 A7 0CHR o i 20/ SROOM ] ol 4 P
FEARNR o aed S A 3247 , 922 DNA 4547, 300 4t 240 ftd 94
T XN RSB A R B A o
AT T AR S AR 9 3 o Satue 1 1
TR, By Y A W BR A e 2 bR A
PRIFANE Tl XU (9 P T, 5 BIORE aoh v B D I o5
15 50 mg/kg B, 5 AAG LAY IM ] A AT 35 52% o i
UL By 2 o SR ARSIl I R RE T i
BT EEAER.
3.3 MM B

BT AR S R R 2R I B B - &
H I PRBE E S o AONE I PR ) B R SR S A
JT SIS At Fof ARSI RS U EE S PR R 2 A
50 . Krichene 25 % 28 JE T 1 6 A~ it Pl ) 45 i
WEH AR 5 B S R AT 1IN AR B, AN TR



2023 4 55 48 45 55 5 1] T

i 81

FRRIHAIRE I P AR (5 5 B B 2 e, i
¥ 1390 ~2 320 mg/kg ZfA]. BEAL, ERE
i R RGBT A (] RO ik R oy
RINE] 16,10 .6 Bl LA i B, ST 70 W] 1 AN ]
DG A AL 1 B M S AP R OR 2 0 3R
4 S FGAR 8 A~ | BETHBIAE dty b ) ARSIl 114 2 55 I
B - IS, 4 alA8 A PRI
bR SR S I i A, O 90. 30 mg/ke, ©BZ
FIM S R AR, O 31,99 mg/kg; * BHLA
B- A SRR, A 1 178. 63 mg/kg, ‘A’
B — A B R R AR, O 143. 84 mg/kg,
R4 RER 8 G| i EA M AR Y

i p -AHESE mg/kg
wn A 7 B - 4 i
EE 90.30 +0. 82 239.59 +10.56
o 5 64.36 +2.88 295.29 +1.63
R 59.05 +1.62 1178.63 +7.91
FRAE 88.57 £1.45 692.68 +4.27
H iR 31.99 +0.89 490.87 £3.24
[ SEE 48.42 £2.24 691.58 +4.54
R 41.84 +1.19 143.84 £0.72
SN 67.47 £0.97 586.64 +3.67

0 R TP B ARYE SCk[ 46 ] HE

LA 55 T X 2 i SR R 0 9 02 o LA B 22 1Y
YEH B — 4 (5§ B RE 08 38 & 55 4+ A FH A i i s 79 IR
(] P A LSRR B TR A5 e oA 1 JE [ e 1) 7K A
S PRAK SN 25 AR WA I [ s g w7 R I A
T LA R AT IE R Ay = B AR e B A
PETHE B NR B A A, B RO AT 9
B7 20 ok ot s A R L R o IR o0 T 3 i
MR G 4 A2 o Xt 2 TR0 PR R R R AT 5
WEHT B — 43 (6 W EL A S I B A A Wi 1, e T
TR R LA P A 2 B 4 (Glut 4) L DA
g Wi 4 2 b 3k S Ak W A 3 B 0 T A2 ARy
(PPAR — ) 8 IR 7K F, AT 0 K B A 4 PR
TR o TR, B — 43§55 I BE 0% 100 1 i JRg 400 Y
KSR BEHFEFHFE T . Sultana 25" % ERET
8 WA 7 JER IR A8 I A8 AR R T A Bt 5 2 3R, B T
ol X 9 7 1 I 5 R TG M L DINA A3 i | o IS
SEAL RS PE i e S Ak 45 T T 389 LA R 4 9
VEHT, 3 HW B BRI 22 J5 B4 B H BRI FE/KOF BT
A SE AR R AE R, B DA 2R B o sl oA ok —
FRAR L 19l BRI A8 A 2= B 7] o R 53 Pt EL AT T B
SO i ML A T W PR B MR R AR T B A
YIS R BT RAR BT R P PrA bt bR

P21
3.4 44 EE
WISt KRR E RN SR FE e

W RAC S NG i PR RE A R E S AR E,
WIMEAORE T AR T I 5 i 5 Y RO ot L B B A
SIEFMEZRAEA K, RS ZERES M
MEROS T A= B B3 5. f 3R 5 nl A, BOE ol AR
B FED o -EFBHIEXAAE, KA WM
MM « — LB % 18 e, A2 1 B A MO Tk
M 2.3 8, & BRI WO e 1.5 £
Dabbou 21 X5F 98 R Wk A S5 A b Pl 4 4 400 A
MO TR, R AE T S EAER E 27,
BRI Z A1, B R il B S A SR A P s B 34 2
XTAE W e A R, AN R T R AR A
TR R A B W A . Cecd 200
FERIN, BTARAEFPAE Y © Arbequina’ @ FPHIHE Vi A=
P 5 2 v 1 U B4 PR 174 () — b Al g, 170 ) PR A
) ¢ Frantoio” #{ M AT M F LB
‘ Frantoio” Bi#ham ™

x5 BRES I mMEESHNESHEE mg/kg
il a-4EH  B-4FH y-EEH S-4EH
MR8 287.35£2.21 7.0420.64 42.50+4.20 3.17£0.29
BHIF 191,552,320 7.29£0.25 32.05+2.34 2.87£0.20
SR 292.77£21.54 7.83£0.24 19.52£1.77 2.49 £0.17

fih 126.18 £5.46 6.07 +0.18 8.85+0.31 0.00+0.00
KRR 224.49£10.90 7.38 £1.50 17.39+5.84 0.00 £0.00

T R PR AR STk [ 58 ] e

e R EARZEEWEMIGE, Hd R AR
R RPUEAIER . g4 E B RE L
AR IR 0 RS A, DR 2 N RN U 2
Yo 32 EACBIIR , SRR A MRS R 1E 45 4, R B i AN
AR B 1 T Y K 43, HLOBE AR HE A 4 AR Y T
AR TR, BT LA DR R AN A L R R
Pl sE AR LA sk 0 L BRIz A 1 B Bk I
UREPRMISE TN , 38 TG SRR S8 ANt iz Wk 40 5, T
B B R Y 1 e R E SERIE R ),
X BT B RSB — R AR T, BRI A AL
B 1 A o iR E R R R
e B AH , U 70 B bR AR AL, 32 5 AR B i
TR,

4 REERZE

ARAORYS 7o 368 8 SR PTG A 0 T B, e AR
PRE TIMORER TP B RIRE SR . B b &
KA RANGITTIR , HIBR & wm . [, Hosih

AR MO RSB« - AW




82 CHINA OILS AND FATS

2023 Vol. 48 No. 5

B — A (W PP i 2 2 b D RE TS MR, (1S AL
B HA A 0 XU, ELTE PR AP B PR F5T7 o i o 7
P MEDE B A KO H PUMIR B R S IR R
o S AT I R ) DRAE T A, H R, R R
G F) oA T SR S AT A /0N AR i ) T 2t 32 2
MR T, T FL T 3 b RO Tl R 55 R S, R R
Z o MR EL AT A B 5 5T R L AN D T RO
P SR TR B i 2T 47

B3Rk

(1] BR&ITe. w U BOARAS IR Bl e [T ] =il
2006(3) :30.

(2] FBKER, B X, Ja i, 55 Bemg 3 4 b ol o Ao R <
AT BT ). g, 2021, 46(1) (121 —127.

[3] FELfE, XBH, 5k ok, 55, R Bl g b AORE 328 25
WRME S /3L ]. h EARER ™, 2012(5) 55 -57.

(4] sRIEYS O , X875, 5. AOHE I A ot 70 A6 Il ¢
ARBFFE e [T ], B %2 42 A I 2 i, 2017, 8
(11) :4239 —4246.

[S] %0 & 55 ARGl Ak 2 4L B b 53R [ ] k7™ 6 T3
11,2005 (6) :34 - 38.

(6] fh3E%E, WLl 5, ) B, 55 MONEI A RO 0 B i A5
P[], 28Rk, 2020, 26(10) :34 -35.

[7] CHAPAGAIN B P, WIESMAN Z. MALDI - TOF/MS
fingerprinting of triacylglycerols ( TAGs ) in olive oils
produced in the Israeli Negev desert[ J]. J Agric Food
Chem, 2009, 57(4) :1135 - 1142.

(8] RO, 71, LAY, 25, HIOHE T v B 1 Bl 49 AT 5 AR L
[J]. s EWAg, 2011, 36(4) :35 - 39.

(9] 8Tl Aot b A eI i o B i T2 D] R
B KRB, 2009.

[10] SHAHIDI F, DE CAMARGO A C. Tocopherols and

tocotrienols in common and emerging dietary sources:

occurrence, applications, and health benefits[ J/OL]. Int J

Mol Sci, 2016, 17(10) ;1745[ 2022 - 01 —29]. https :// doi.

org/10.3390/ijms17101745.

3 N EG AR, 25 I SR €0 3 3 BB T U 0 7 A

WP ER E SR Orse ()] 20 % A B A I 2

R, 2015,6(11) ;4341 —4347.

[12] JESCH E D, CARR T P. Sitosterol reduces micellar

cholesterol solubility in model bile[ J]. Nutr Res, 2006,

26(11):579 -584.

SANTANGELO C, FILESI C,VARI R, et al. Consumption

[11

[

[13

[

of extra — virgin olive oil rich in phenolic compounds
improves metabolic control in patients with type 2 diabetes
mellitus; a possible involvement of reduced levels of
circulating visfatin[ J]. J Endocrinol Invest, 2016, 39(11)
1295 -1301.

[14] G3e¥e, B, MM E I o LR e RE[T]. &K

PRI 27 ],2012(6) :94 - 96.

[15] FRAGAKI G, SPYROS A, SIRAGAKIS G, et al. Detection
of extra virgin olive oil adulteration with lampante olive oil
and refined olive oil using nuclear magnetic resonance
spectroscopy and multivariate statistical analysis[ J]. J Agric
Food Chem, 2005, 53(8) :2810 —2816.

(16 ] Uiligs, FH RN, RESt, <. i v -5 HAbAs b 3 22

107 B2 B e A e B [T ] B olk, 2016, 37 (1)

52 -54.

XU, XUBE T, e W AR, 2. 11 TR il 4 )i 1 R 2 Al

SPrE b E R B L) ] E g, 2020, 45(10)

52 -56,61.

[18] HIEN H, HA N C, LE T T, et al. Squalene promotes

[17

[

cholesterol homeostasis in macrophage and hepatocyte
cells via activation of liver X receptor (LXR) « and B
[J]. Biotechnol Lett, 2017, 39(8) :1101 - 1107.

[19] &%, TR, R, 5. Bl & Y+
37 TR R AN A e R LU T ] B A TR
2022,43(12) ;261 -267.

[20] SEmAfe, B et , R, . PR AE — R AL )2

M SO @3 — Jo 3 ok D0 A6 9 aih b 89 ff 0

[J]. s EMAg, 2021, 46(10) ;132 - 136.

Rz R b R 0 i S A b R 5 A

R RYZZALT]. R AR, 2019, 44(12) (136 - 138.

[22] WARLETA F, CAMPOS M, ALLOUCHE Y, et al. Squalene

[21

[

protects against oxidative DNA damage in MCF10A human
mammary epithelial cells but not in MCF7 and MDA - MB -
231 human breast cancer cells [ J]. Food Chem Toxicol,
2010, 48(4) :1092 - 1100.

[23] SRI C B B, MISHRA D P, NARAYAN B. Inhibition of
virulence of Staphylococcus aureus ; a food borne pathogen —
by squalene, a functional lipid[ J]. J Funct Foods, 2015,
18.:224 -234.

(24 ] 2R BUENHE, OB, 5. fA %0 HepG2 41Jifg LDLR
BRI B AL R [T ] b [ 25 B2z sd 4, 2018,
34(7) :1020 - 1024.

[25] CHEN Y K, CHEN X, LUN G G, et al. Discovery of
potential inhibitors of squalene synthase from traditional
Chinese medicine based on virtual screening and in vitro
evaluation of lipid — lowering effect [ J/OL]. Molecules,
2018, 23(5):1040[2022 - 01 —29 ]. https://doi. org/
10. 3390/ molecules23051040.

[26] FARVIN K, SURENDRARA]J A, ANANDAN R. Protective
effect of squalene on endogenous antioxidant vitamins in
experimentally induced myocardial infarction in rats [ J].
Asian J Biochem, 2009, 4(4) . 133 - 139.

(27 ] S, BRAMK, R L%, 2. Mg i f4E il K E BURk
HEFMM BT T]. & Tl A, 2013, 34
(13):91 -93.



2023 4 55 48 45 55 5 1] T

i 83

[28] KUMAR S R, NARAYAN B,
Combined effect of astaxanthin and squalene on oxidative
stress in vivo[ J]. Mol Cell Biochem, 2016, 417(1/2) .
57 -65.

[29] TASIOULA — MARGARI M, OKOGERI O. Simultaneous

SAWADA Y, et al

determination of phenolic compounds and tocopherols in

virgin olive oil using HPLC and UV detection[ J]. Food
Chem, 2001, 74(3) :377 - 383.
[30] SAITTA M, SALVO F, BELLA G D, et al. Minor

compounds in the phenolic fraction of virgin olive oils[ J].

Food Chem, 2008, 112(3) :525 - 532.

MANAI - DJEBALI H, KRICHENE D, OUNI Y, et al.

Chemical profiles of five minor olive oil varieties grown in

central Tunisial J]. J Food Compos Anal, 2012, 27(2) :

109 - 119.

[32] 5KAR, RERERE AT, <5 3 ] i Pl i DX AP BIOG i 22 1
RAC WAL T[T ]. G, 2016, 41(4):
37 -40.

[33] BT, DAL, BRRAR 5. Bt M By 28 1 O
MARFE AR S [T ] K& 5 b AR, 2013, 26 (8):
50 -53.

[34] (AR ORI, EIEAC, A5 3 AT HETHHIORE o At 15 1k
ZWRME W) E B R EACTE TERT LT ] b AR
4R, 2017, 32(9) .94 - 98.

[35] LOCKYER S, ROWLAND I, SPENCER J, et al. Impact

[31]

of phenolic — rich olive leaf extract on blood pressure,

plasma lipids and inflammatory markers: a randomised

controlled trial [ J]. Eur J Nutr, 2017, 56 (4):
1421 - 1432.

[36] XUEE2, B0 ], 522 i MIOHE o % L 3 SD Kl 45
JE BB A ST VR AL [T ). BRI ™ Rl BE e,
2021,30(11) .819 - 821, 826.

[37] TASSET I, PONTES A J, HINOJOSA A J, et al. Olive

oil reduces oxidative damage in a 3 — nitropropionic acid —

induced Huntington’s disease — like rat model [ J]. Nutr

Neurosci, 2011, 14(3) ;106 —111.

JEAR XU, 2R A5 R R Y 24 A T A2 sl

Jr WG E [T ] o S s U7 A 2k, 2021, 27

(6) :241 -250.

LEON — GONZALEZ A J, SAEZ - MARIINEZ P,

JIMENEZ - VACAS J M, et al. Anticancer activity of

[38]

[39]

hydroxytyrosol and five semisynthetic lipophilic derivatives
in prostate cancer cells[ J/OL]. Endocr Abstr, 2021,73 .
AEP397[2022 - 01 - 29]. https://doi. org/10. 1530/
endoabs. 73. AEP397.

KHALED H, ALLOUCHE N,

Hypoglycemic and antioxidant effects of phenolic extracts

[40] DAMAK M, et al

and purified hydroxytyrosol from olive mill waste in vitro

and in rats [ J]. Chem Biol Interact, 2009, 180 (3):

421 -432.
[41] KOSTYUK V A, ALBUHAYDAR A, POTAPOVICH A I,
et al. Cell responses to the impact of physiological doses
of ultraviolet radiation and their modulation by plant
polyphenols[ J]. J BSU Biol, 2019 (2) .13 -21.
[42] SATUE M T, SHU - WEN H, FRANKEL E N. Effect of
natural antioxidants in virgin olive oil on oxidative stability
of refined, bleached, and deodorized olive oil[ J]. J Am
0il Chem Soc, 1995, 72(10) . 1131 - 1137.
KRICHENE D, ALLALOUT A ,SALVADOR M D, et al.

Fatty acids, volatiles, sterols and triterpenic alcohols of

[43]

six monovarietal Tunisian virgin olive oils[ J]. Eur J Lipid
Sei Technol, 2010, 112(3) . 400 —409.

PISCOPO A, BRUNO A D, ZAPPIA A, et al
Characterization of monovarietal olive oils obtained from

Food

[44]

mills of Calabria region ( southern Italy) [ J].
Chem, 2016, 213.313 -318.

REBOREDO - RODRIGUEZ P, GONZALEZ - BARREIRO
C, CANCHO - GRANDE B, et al. Quality of extra virgin

[45]

olive oils produced in an emerging olive growing area in

north — western Spain [ J ]. Food Chem, 2014, 164.
418 —426.

[46] XIFE. BUHER 8 A~ | BEHHOE & A A= W 2 R SE [ D .
VU A2 - DU K, 2019.

[47] TRAUTWEIN E A, DUCHATEAU G, LIN Y, et al.
Proposed mechanisms of cholesterol — lowering action of
plant sterols[ J]. Eur J Lipid Sci Technol, 2010, 105(3/
4).171 - 185.

(48 ] Bk, SN, VPBRER, S5, R 655 W0 A B R L
TFAERTEELT] o, 2015,18(5) :70 - 73.

[49] RAMALINGAM S, PACKIRISAMY M, KARUPPIAH M,

et al. Effect of B — sitosterol on glucose homeostasis by

sensitization of insulin resistance via enhanced protein
expression of PPRy and glucose transporter 4 in high fat

diet and streptozotocin — induced diabetic rats [ J].

Cytotechnology, 2020, 72(3) :357 - 366.

NOVOTNY L, ABDEL — HAMID M E, HUNAKOVA L.

Anticancer potential of 8 — sitosterol[ J/OL]. 2017,2.129

[2022 - 01 —29]. https://doi. org/10. 15344,/2456 -

3501,/2017/129.

SULTANA S, ALAM A, KHAN N, et al. Inhibition of

[50]

[51]
benzoyl peroxide and ultraviolet — B radiation induced
oxidative stress and tumor promotion markers by
cycloartenol in murine skin[ J]. Redox Rep, 2003, 8
(2):105 -112.

[52] A5, TR, FRLL, 5. MW i i S8 AL T ROTE B 3k
ABEREAR RO [T ] £ i Bh 2, 2021, 42(23)
306 —314.

[53] s, % B 4. Bl Ha B I ik o 75 A 5T



84 CHINA OILS AND FATS

2023 Vol. 48 No. 5

PRI L) ] b 2 4 5T i AG I 24 4, 2017, 8(3):
773 -778.
[54] DABBOU S, BRAHMI F, TAAMALI A, et al. Extra —
virgin olive oil components and oxidative stability from
olives grown in Tunisia[ J]. J Am Oil Chem Soc, 2010,
87(10) :1199 - 1209.
ATAR. P AOE  F) 2EL IR i A A B R
W ID]. VL3R Jof . VIR RS ,2021.
[56] CECI L N, MATTAR S B, CARELLI A A. Chemical

[55

[

quality and oxidative stability of extra virgin olive oils from
San Juan province ( Argentina) [ J]. Food Res Int, 2017,
100.:764 -770.
[57] MARIANGELA - HOFFMANN B, RUI - CARLOS Z,
CRIZEL — CARDOSO M, et al. Chemical characterization
and oxidative stability of olive oils extracted from olive
trees of southern Brazil[ J]. Pesq Agropec Bras, 2017,
52(12) :1231 - 1240.
KA, BHESH, AR I , 45 e RO R B M R
BEFFELT] . R A= 4k, 2017, 32(2) .88 - 93.
[59] HELAL E, TAHA N M, MOHAMED A M, et al.

Ameliorative effect of vitamin E on oxidative stress

[58

[

induced by bisphenol A in female albino rats[ J]. Egypt J
Hosp Med, 2016,65.:474 —478.

[60] VIOLA P, VIOLA M. Virgin olive oil as a fundamental
nutritional component and skin protector [ J ]. Clin
Dermatol, 2009, 27(2) :159 - 165.

[61] ROMANA - SOUZA B, MONTE - ALTO - COSTA A.
Olive oil reduces chronic psychological stress — induced
skin aging in mice through the NF - kB and NRF2
pathways[ J]. J Funct Foods, 2019, 54.310 - 319.

[62] ARIEF B, AHMED N U, WU A, et al. Protective effect
of topically applied olive oil against photocarcinogenesis
following UVB exposure of mice [ J].
2000, 21(11) ;2085 —2090.

[63] uiIl, R, 2 fh, 5. 4EE R E 18 H B AE T Y
SN XA [T ], T EE A =%, 2021,
27(8) 1218 —1222.

[64] LEE T M, COOK N R, GAZIANO J M, et al. Vitamin E

in the primary prevention of cardiovascular disease and

Carcinogenesis ,

cancer : the women's health study:a randomized controlled
trial[J]. Acc Curr J Rev, 2005, 14(10) .10 - 11.

[65] BEYRAMZADEH M, HASSAN M, ANSARI K, et al.
Protective effects of vitamin E on diabetes — induced
oxidative stress status and homocysteine in the rat heart

[J]. J Pharm Pharmacol, 2017, 5(10) ;708 -716.

(E#% 77T )

[47] ZHANG J, WANG O, GUO Y, et al. Effect of increasing

doses of linoleic and « — linolenic acids on high — fructose

and high - fat diet induced metabolic syndrome in rats

[J]. J Agric Food Chem, 2016, 64(4) . 762 -772.

SR KW BE, A B, % R n - 6/n —3 PUFA

P IS R BN B 3% 3 1k 1y 2 i S 15 CDKS/PPARYy

FR[J]. EFEHH,2020,42(2) 157 - 161.

(49 ] i, Rk, FEAE T, 45 ACHE A 2 OKF- 558 0%
PR CHERFZEL D] LG AR T ,2021,19(10)
905 —-909.

[50] HESHKA J T, JONES P J H. A role for dietary fat in

Life Sci, 2001,

[48

(A

leptin receptor, OB — Rb, function[]J].
69(9) : 987 - 1003.

B, 2 . BT R 55 G AR P s BB s A LT .
[ B A B A e/ 1R A= B 2%, 2021,40(5) 1431 - 435.

SEE, B R k. Omega — 3 Z2 A AN NG 5 BR i 35 1 i
RUGTRE PG 24 BT SO g A8 52 o Fsd e Jg [0 ). 1=

[51

[

[52

[

Froks R 2F 2 i ,2021,48(2) 197 - 199,202.

(53] ks, Z38, F08, 4. W R IR Omega 3 A FI
UG I % MR S A AIREER 2% R 3R R W) Y B AL 0
SEH Meta JpAT[J 1. g BE 27 B 41, 2021,27(3) 1196 ~
202.

[54] BEERWE, E W, KI5, 5. LR LA FICM 42 7E
FEGpESE RN T ], FE2y,2020,51(19) 14837 -
4845.

[55] BOIGUES J F H, MACH N. The effect of polyunsaturated
fatty acids on obesity through epigenetic modifications[ J].
Endocrinol Y Nutr, 2015, 62(7) : 338 —349.

[56] BASELGA - ESCUDERO L, AROLA - ARNAL A,
PASCUAL - SERRANO A, et al. Chronic administration
of proanthocyanidins or docosahexaenoic acid reversess the
increase of miR — 33a and miR - 122 in dyslipidemic
obese rats [ J/OL]. PLoS One, 2013, 8 (7): e69817
[2022 — 03 — 25]. hitps://doi. org/10. 1371/journal.
pone. 0069817.



