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Analysis of the main functional components of olive oil from different
varieties and maturity levels in Yunnan Province
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Abstract; In order to determine the optimal harvest time for olive fruits, olive oil was prepared from olive
fruits of six olive varieties ( Koroneiki, Frantoio, Arbequina, Picual, Coratina and Ezhi8) and three
maturity levels introduced and grown in Yunnan Province, the fatty acid composition and lipid
concomitants of the olive oils were analyzed. Cluster analysis was conducted on olive oil according to the
similarity of fatty acid, and the quality of olive oil was comprehensive evaluated according to the lipid
concomitants. The results showed that there were differences in the fatty acid content of olive oils from
different varieties and maturity levels. According to the similarity of fatty acid composition, the 18 olive
oil samples could be divided into three categories at an Euclidean distance of 5. Ezhi8 and Frantoio of
maturity 1, 3 and 5, Arbequina of maturity 1 were grouped into one category, three maturity levels oils of

Koroneiki, Coratina and Arbequina were clustered into one category, and Arbequina of maturity 3 and 5

were clustered into one category. Taking sixteen
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showed that the quality of olive oil from Picual, Koroneiki and Ezhi8 of maturity 1 was better, and the

optimal harvest time of six varieties olive fruits was maturity level 1. In conclusion, the functional

components in the oil from different olive fruits are greatly affected by the maturity. Six varieties olive

fruits are harvested when the peel just turn yellow green, and the content of lipid concomitants in the oil

is the most abundant.
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Table 2 Fatty acid composition of different varieties and maturity levels %
HCAS i C16:0 Cl16:1 C17:0 C17:1 C18:0 C18:1 C18:2 C18:3 (C20:0 C20:1 (C22:0 C24:0 SFA MUFA PUFA
gk -1 13.7 0.8 0.2 0.2 2.2 76.2 4. 0.8 0.4 03 0.1 0.0 16.7 77.5 5.7
ff3L -3 12.4 0.9 0.1 0.2 2.1 74.3 6. 0.8 0.4 0.3 01 00 151 757 7.7
RT3k -5 11.5 0.8 0.0 0.1 2.2 74.6 9. 0.8 0.4 03 00 0.1 142 758 9.9
B — 1 15.5 1.0 0.2 0.1 1.6 68.9 10. 0.9 0.3 03 01 0.1 17.9 70.4 11.4
o -3 4.1 1.2 0.1 0.2 1.6 67.5 12. 0.7 03 03 01 0.1 16.3 69.3 13.1
B -5 13.4 1.3 0.0 0.1 1.7 67.5 13. 0.8 0.3 0.3 0.0 0.0 155 69.2 14.7
HER-1 7.1 1.9 0.1 0.2 1.6 65.1 1I. 0.7 0.3 0.3 0.1 0.0 19.3 67.5 12.6
PR -3 18.9 3.4 0.1 0.2 1.4 56.9 17. 0.7 0.3 0.2 01 0.0 209 60.7 18.1
HHE -5 18.0 3.2 0.1 0.3 1.3 55.5 20. 0.7 0.3 0.2 0.1 0.0 19.8 59.2 20.9
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gR2 %
iRl C16:0 C16:1 C17:0 C17:1 C18:0 C18:1 C18:2 C18:3 (C20:0 C20:1 (22:0 C24:0 SFA MUFA PUFA
IR -1 14.6 1.6 00 0.1 1.9 76.9 3.1 0.9 0.3 0.3 0.1 0.0 16.9 78.9 4.0
SR =3 15.0 2.1 0.0 0.1 1.9 73.6 5.4 0.9 03 0.2 0.1 0.0 17.3 76.1 6.3
SR =5 2.1 1.4 01 0.2 23 740 7.8 0.8 03 02 01 0.1 150 759 8.7
By -1 13.6 1.0 0.0 0.1 1.8 74.0 6.5 1.0 0.4 0.4 01 00 16.0 75.6 7.5
Bl -3 11.4 03 01 0.2 1.7 73.8 108 0.7 0.3 05 0.1 0.0 13.6 74.8 11.5
B -5 10.3 0.3 0.0 0.1 1.8 73.0 12.5 0.7 0.3 0.5 0.0 0.1 12.6 73.9 13.3
PHE8=-1 17.5 2.5 0.2 0.4 1.6 69.5 58 0.9 03 0.3 00 0.0 19.6 72.6 i
SPHE8 5 -3 17.4 3.3 0.0 0.3 1.5 69.1 6.6 09 03 03 01 00 194 72.9 .5
rg8%5-5 17.1 3.3 0.1 0.2 1.5 6380 7.3 08 0.3 03 0.1 00 19.0 71.9 8.1

T - SFA. (R FINR TR s MUFA. AR AR TR s PUFA. Z B IR TR
Note : SFA. Saturated fatty acids; MUFA. Monounsaturated fatty acids; PUFA. Polyunsaturated fatty acids
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Fig.1 Cluster diagram of fatty acid composition of olive
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Table 3 Composition and content of polyphenolic compounds in olive oil of different varieties and maturity levels pg/g

M MR RBER K MR p- FUR PIRIR AR WIS IR ORIEREE R R
% -1 0.94 1.58 1.16 0.67 0.39 0.99 3.79 19.89 87.05 21.87 2.37  40.10
ks -3 0.61 2.81 3.57 0.60 0.88 2.66 5.46  119.54 138.37 13.15 6.67 2.42
Fi3E -5 0.57 4.22 2.59 0.48 1.10 2.05 7.32 78.22 78.47 14.15 2.52 1.40
b -1 0.69 1.00 0.94 0.50 0.37 1.09 1.16  238.07 130.45 19.43 3.84  15.25
b -3 0.57 1.04 1.80 0.60 0.73 1.46 0.39  200.61 142.47 54.17 3.83 3.39
b -5 0.50 1.32 1.82 0.60 0.63 2.10 0.68 94.29  137.53 28.13 1.04 1.91
HR-1 0.49 0.73 0.87 0.56 0.98 1.06 0.61 102.09 66.59 22.97 0.83 11.88
g -3 1.53 1.33 0.97 0.52 1.18 1.26 0.38 96.50  113.05 13.53 0.82 7.94
gHR-5 3.54 1.24 1.15 0.47 0.67 1.26 0.66 98.07  154.68 13.09 0.82 2.61
KRR -1 1.21 1.54 0.89 0.56 1.71 1.02 0.57 19.20 131.52 22.95 0.82 26.03
KR -3 1.40 1.07 1.03 0.55 0.50 1.08 0.61 35.14 84.18 46.50 0.81  15.49
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L GRG iR RBER FRR MR p-FUR MR FER RS T ER O ORSEREE  RREE R
FIRIR -5 0.60 2.46 1.83  0.47 0.54 1.40 0.57  59.58 129.85 108.48  0.82  11.29
RH#E -1 0.44 0.87 0.96 0.53 0.40 0.75 0.77 262.91 158.95 24.72 0.82  63.64
B -3 0.48 1.20 1.25  0.53 0.83 1.27 0.72  103.31 97.11  73.81 0.83  72.09
B -5 0.51 3.18 1.19  0.53 0.40 0.98 0.51  20.05  88.55 29.09 0.86 53.28
W8S -1 0.47 415 231 0.58 0.41 1.16 0.77  11.84 129.64 24.12 0.82 51.37
MR8 E -3 0.53 522 1.34  0.53 2.35 1.42 0.62  48.72  85.25 36.44 0.83 27.35
W8 E -5 0.48  6.05 1.37 0.6l 2.71 2.46 0.72  53.06 102.75 28.64 0.82 17.00
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e/ g s A LR O i R R O AT B S M
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h 66.59 /g 1B I i e IO B RUR
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B MG S MR, O 13,09 pe/gs B B i
T Ry AR A 3 MM, Dy 6. 67 ng/g, B
TRBA KRR A EE 3 MtE vl , 2 0. 81 pg/g;
SRS 5 i o O ¢ BHRL AR R EE 3 O
H72.09 /g, BN IR GRS MRS, Sy
1.40 pe/go
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W AE 1IN (67.79 pe/g) , I ARA N FhE

8 5 BN 3 MIMEI (12. 12 pe/g) 5 A1 5 8 fix
m e BN R VR T BIsE Ik (11 780. 17
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1 BeREIH (891. 75 wg/g) , SRR oN © TR AL S
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Table 4 Composition and content of other lipid

concomitants in olive oil of different

varieties and maturity levels pe/'g
Rl B-WH MK Bl p-BEE o-LFW
Pt -1 34.04 9837.95  756.64 23.87
P -3 40.85 6276.34  481.98 18.39
B 64.26 4120.70  314.36 18. 46
s -1 55.79 3552.84  273.05 19.68
s -3 33.39 2265.73  173.21 19.33
-5 29.01 1523.85  118.31 10.46
TR -1 35.46 3605.82  274.28 21.16
HR-3 33.57 2227.04  171.37 18.34
HE-5 12.14 1110.59 85.28 22.13
FIRUR -1 3452 11780.17  891.75 26.57
IR -3 20.25 7215.12  546.63 19.10
B RK -5 16.96 6056.48  472.90 15.28
BHR# -1 67.79 4969.12  379.03 22.68
B -3 40.55 4742.40  360.21 30.86
BHLH -5 34.08 4359.32  332.00 26.83
W8 B -1 43.98 8465.19  646.81 35.63
W85 -3 12.12 1492.44  116.36 33.31
W8 B -5 12.84 5740.09  439.57 46.37

2.3 KBl suhh Bk 3 EANL o T L5 AR
AN 7] it e B 2 B ARORE THh 11) 16 A~ S iR o £
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Table 6 Comprehensive scores of lipid concomitants in olive oil of different varieties and maturity levels
ﬁﬂ%(ﬁﬂ Z, Z, Z3 Z, Zs Zs C ﬂFEZ
iyt — 1 5896. 11 92.29 7465.78  -3772.56  434.26 911.21 2273.74 2
iyt -3 3 628.28 339.05 4781.11 -2369.44  286.83 665.76 1 495.02 5
F3E -5 2 382.10 253.23 3159.39 —1533.72  179.73 422.45 991. 82 11
e -1 1 900. 45 105.04 2756.83  —1245.97  181.64 452.20 819.41 13
i -3 1152.08 167.38 1 760.29 -777.33  161.73 342.65 540.70 14
i -5 781.82 169. 80 1187.78 —545.43 98. 65 247.66 376.23 16
HR -1 2 073.34 80. 69 2758.24  —1328.57  174.96 378.66 837. 86 12
HH -3 1221.45 95.38 1 720.62 -808.16  110.29 291.34 522.86 15
TH -5 533.79 109. 08 864. 63 -391.87 69.03 228.40 266.98 18
R -1 7 036.32 72.75 8913.87  -4530.98  520.49 1 106.43 2 704.97 1
F R -3 4 294. 46 78.85 5460.69  -2762.53  350.49 686.07 1 665.34 4
KRR -5 3 564.97 135.75 4598.20 -2311.54  365.25 625.28 1 416.54 6
BHH -1 2734.91 85.25 3859.94  —1756.79  246.54 599.75 1 145.89 8
BhrH -3 2 770. 14 72.52 3649.03  -1733.92  267.27 498.91 1112.11 9
B -5 2 598.03 83.26 3338.46 —1638.73  204.45 439.14 1025.22 10
R 8 E -1 5 062.48 186.28 6439.64  -3232.53  373.85 818.31 1 983.33 3
A 8 B -3 859. 50 102.78 1152.35 -533.90 95.27 200. 95 370.31 17
R 8 B -5 3414.33 113.28 4346.63  -2180.08  269.42 579.57 1 339.03 7




82 CHINA OILS AND FATS

2025 Vol. 50 No. 3

3 &

XF 2 FE g I FP T 6 A F ARl 3 A4S U R
THI R 7 1R 4 1 e B o Bk Bl A i A7 o0 Ao 5 R
71, AN St RO e 7 i D7 I % i i o A BE 1 AR Ak
FEAE—E 255 o AT R, FR BRI BR L A, 7 MK
IRBEES g 5 I alRE 18 AN IAE it 20y 3 SRS,
DIWIERIRE I i) B — 018 MR MR B - A R
Wi R R R TR MHERR .p - & R T8
MR AP ELIR MO LA IR R R T TR I o —
A R & AR oo 18 M IR i 2R A T
ZEG M, A5 AN Tl B BT E e B R I
IR =1 BiE -1 SPHE 8 55 — 1 JJIUR =3 [ -3,
FIRJR =5 5PHE 8 5 =5 BH# - 1 BHi# -3 B
Prag -5 A -5 G -1 R -1 R -3 5
-3 -5 SR8 5 -3 R -5, WAL
TG B D RE 8 % B3 43 A, 6 A b ARl o 2R 1
TERBGASE TSRS A, SR 6 A i Al it o 76 21
SRR Ry 1 BPER B I b A Sy B g e i, Hoh B
HIR BT PEREY) & i R, b BHLE T 3 Ak
FEMIMEE S IR B A 2 AL B TE AR FL R i
e ISR, &5 b, AN TR] i A b RO R it Bl 0 2
REME L3 52 BURAE 52 M K, el SO RSO 7 SR i )
B Py B e A I SR UL o
S 230k
(1] JA%sS. WhsEn TSR M. dbst: fes Tl iR

#t, 2017.
[2] KUMAR S, DOWNIE RUIZ VELASCO A, MICHLEWSKI

G. Oleic acid induces miR — 7 processing through

remodeling of pri — MiR — 7/protein complex[J]. J Mol
Biol, 2017, 429(11) . 1638 - 1649.

(3] Z3CH, T, HEHAs, S BN R ™Y
oleocanthal [IFFEHEE[T]. M= fb2: 5Tk, 2022,42
(6): 136 - 146.

(4] 230K, B, HEAR, 5. BT RO A EAR
#i1#% Oleocanthal, Oleacein N H. 4t F AL 1G],
ML 5 T, 2022,42(2) : 39 -46.

[5] PSALTOPOULOU T, KOSTI R I, HAIDOPOULOS D, et
al. Olive oil intake is inversely related to cancer prevalence:
A systematic review and a meta — analysis of 13, 800
patients and 23, 340 controls in 19 observational studies[ J/
OL]. Lipids Health Dis, 2011, 10 127[2023 - 10 —08].
https ://doi. org/10. 1186/1476 —511X —10 - 127.

[6] BUCKLAND G, TRAVIER N, BARRICARTE A, et al.
Olive oil intake and CHD in the European prospective

investigation into cancer and nutrition Spanish cohort[ J].

Br J Nutr, 2012, 108(11) : 2075 -2082.

[7] BOGANI P, GALLI C, VILLA M, et al. Postprandial anti —
inflammatory and antioxidant effects of extra virgin olive oil
[J]. Atherosclerosis, 2007, 190(1) : 181 - 186.

[8] SCHWINGSHACKL L, CHRISTOPH M, HOFFMANN G.
Effects of olive oil on markers of inflammation and
endothelial function: A systematic review and meta —
analysis[ J]. Nutrients, 2015, 7(9) : 7651 -7675.

[9] PETRELLA C, DI CERTO M G, GABANELLA F, et al.
Mediterranean diet, brain and muscle: Olive polyphenols
and resveratrol protection in neurodegenerative and
neuromuscular disorders[ J]. Curr Med Chem, 2021, 28
(37): 7595 -7613.

[10] HERRERA ACOSTA E, ALONSO SUAREZ PEREZ J,
AGUILERA ARJONA J, et al. An olive polyphenol —
based nutraceutical improves cutaneous manifestations of
psoriasis in humans[ J|. PharmaNutrition, 2016, 4(4) .
151 - 153.

(11] B, 5T b RO bR 2 A X SR Wi 380 14 52 i
[J]. Wi vL 4% b BE 4%, 2018, 59 (10): 1813 -
1814, 1818.

(12] X =Jr, £5¢48, FEL Bl B e 7L 4 Kl s
FIE RO BT ()] A E AR ED$E =, 2016 (6)
23 -25.

[13] Eefl, A, skiEmt, S5 ot e RSO R T 5E
[J]. WA, 2013(3) ; 30 -33,86.

[14] 2Nk, 104, Bed, 55 HPLCIE[RIMARRI S Fhle H
R EE Y BT ] AR T, 2018, 39(4) : 306 -
308.

(15 ] e, VRRIER, TRAEIT, 5. 0RO (i il i d
AR Ve 7/ e N e e I G S ST =
2006, 41(9) . 711 -712.

[16] fRilifg, Meltt, VP, 48 HPLC Il e A ]
FROLIAE BR B & &[T ] AR k2 5 Tk, 2010, 30
(2):23-26.

(17] B, 250, B0, 5. oo (i vkl o R A 2 it
TR LRI [T ] AL A BRI A4, 2020, 11
(19): 6781 - 6786.

(I8 ] XK, m A, S, o AR (i i Jie it ¢
PRAEEEL ify o £ 55 K A [ ] T B i v Ko
FROCARBIFAR) , 2024, 48(4) . 388 —394.

[19] Xiadide, Be s I, BREZR, 45 HPLC Y& Y CR i vh
a-AFBREREI]. LA, 2011,16(5)
206 —207.

(20 ] ZEARYL, BORRAL. 0B A I E PR EE R b B -
W hRIT] 'R S I %,2016,37 (4) 1 161 -
163.





