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Abstract: The cumulative changes in the contents of polyphenols (PPs) in virgin olive oils (VOO) with
the growth and development of olive fruits were investigated so as to provide the guidance for olive oil
quality evaluation and fresh olive fruits harvest. The VOO were extracted by pressing from 8 varieties of
fresh olive fruits with different maturity in Longnan, Gansu Province. The contents of 9 kinds of PPs in
VOO were simultaneously determined by reversed phase — high performance liquid chromatography ( RP —
HPLC). The resulis showed that the content of total polyphenols in VOO was mainly determined by
tyrosol and oleuropein. The oleuropein content was the highest, and its content changed most obviously
with olive maturity index (MI). Luteolin content in VOO was lower, and ferulic acid and apigenin were

detected only in a few varieties, while rutin was not detected in all detected VOO. The evaluation data of

PPs in VOO extracted from the fresh olive fruits of
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BIEESE: DR X, #3% ( E-mail ) skymjy@ nwnu. edu. cn, suggested to be harvested in late September, early



2024 A9 FH S B

S A EC!

Ll 49

November, late September to early October and late November respectively. While the comprehensive

data of Chemlal performed poorly combined in terms of polyphenols species and total content. In

conclusion, the harvest time of fresh olive fruits of different olive varieties can be determined according to

the content of olive polyphenols especially tyrosol and oleuropein in different MI, and the quality of olive

oil can also be evaluated by the contents of polyphenols.

Key words: virgin olive oil; reversed phase — high performance liquid chromatography; polyphenols;

maturity index; cumulation
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AT AL Hop R AL M55 2 K Ak
FY(PPs) KR e E RIS DR A& A
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mm; FHA R 15.3°C, e AR 38C, AR
=7 C ; FAXTIREE 56.6% ; H BEAT %L 1 871 h; Vh I+
i, pH 7.9) o E£EA K BRI WA SR B LA
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o Ml o MI o MI
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9H9H 0.46 0.67 9 H20H 0.64 0.10 9H21 H 0.84 0.23 0.50 0.77

9 H20H 1.14 0.95 9 H29 H 1.01 0.46 9 H29 H 1.36 0.91 1.13 1.37

9 H29H 1.80 1.63 10 H 14 H 1.43 1.32 10 H9 H 1.90 2.05 2.10 2.71

10 H9 H 2.82 2.50 10 H 28 H 2.61 2.48 10 H19 H 2.75 3.00 3.35 3.42

10 H 19 H 3.81 3.57 11 H9H 3.11 3.03 10 H 28 H 3.98 3.88 3.87 3.90

10 H 26 H 4.96 4.31 11 H19 H 3.63 3.59 11 H9H 4.49 4.74 4.37 4.24

11 H7H 5.86 5.41 12H5H 4.09 4.46 11 418 H 5.47 5.68 5.43 5.35

11 J 18 H 6.90 6.47 12 20 H 4.64 4.82 11 429 H 6.44 6.58 6.49 6.09
PO T X Rl | T T ) B O TG RS, OB B =98% ) , AR S W A W R A FRA A 7 B R

R EPOR NI AR SUNEE TS S SN e

XFHE A (98.9% ) , LI RFPHERR S AR MRS B TR A



50 CHINA OILS AND FATS

2024 Vol. 49 No. 5
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ABRA T PEE, A5, IR & EFK T B EA
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B2 B2 RED 7k, R B R
VOO, %] MC2 Abencor #i#i /4 £ 5:#%7 24 h N
SRATH B TR i SR A A BIL R OB 5 R 5T, AR
750 g WA R Y 2Rl G HE P, 72 30 °C 150 r/min £%
TF R HEHERL S 60 min 5, A 30 mL 30 °C {7k 44k
fil 30 min, FlG S YRR S E T ELOHLPLLS 000
r/min B0 3 min J5 BRI, B EUORE A 50 mL
30 CHyK, B FAPIRMIR, 601 FIG W, HE f5 )
W E MR TAR B 4 CREOGI, 25 H o
1.2.2 PPs H=mME
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FOH AT O R B R R ST SR R S R
T, AR, R & 25 mL TR AR E
BLHES) 0 Fh X BRI TR . BB B & X
R S VBT IR — i, SR P A R 2, I
JEOXF HR TR BV, TR T2 TR 5 YR R 5 T HR et o

IR R I 12, 57 pwg/mL S 8. 71 wg/mL,
F 2907 pe/ml FTHR 9. 07 pe/mL AR 8
4.45 pg/mL, T 4.45 ug/mL BHS 75 13. 93
pg/mL K BE B K 13. 03 ug/mL K 73K % 15. 70
pg/mLo RO B SIR S W% 1.5 152 9 B IS 23 il
BT RP — HPLC 3y DA TR B AR AR, 0T vk
JE RGN, 2 bR o iR FEA T ZR R 01T, W] 25
SEARMEM R R AMEIC R At PR B

RP - HPLC 43 #1251 it T Silversil C , 8% 45
(4.6 mm x250 mm,5.0 wm) s 1.0 mL/min; 3
FERES L S5 BEVRM ; X TR S I I R R
BTBRIR AR B Som T, W Eh A A R - 0.2% &
MR (AR L 30:70) , HEE 35 °C, KR DU 280 nm s Xif
TR AR B R R SR R, Wi S A Dy F R -
0.1% Wl (IRFRLL 50:50) , A1 1 40 °C, A5 I <
231 nm,
1.2.2.2 Fedlh PPs & RN E

K COL/T. 20/ Doc No 29" JiFik J5 12 , HERFR
7#2.0 g VOO F 10 mL .0, MA S mL ARFy
K 80% 1y W EVE W, % 1 min, 2 JEE A IR 42 15
min, ) 5 000 r/min B5.0» 25 min, B 75 FH g2
HES5 mL, i 0.45 um HHLGLFLIERE, #2 1.2.2. 1
() RP — HPLC Z& 54T 23 BT , 4 e T AR A AR o
L AT R AR PPs S
1.2.3  Fduib #5510 M

J; i Origin Pro 2022 #E{74:K,SPSS 25.0 #47
T 2T A3 845, p <0. 05y HA 3%
PEZES .
2 FERE5S
2.1 MFAEwEK

PPs [ [B1H 757 R E 28 A BRI E i FR &S
RN 2,

x2 PPspEIFFAREEXRHICNRMERR

X R Il )45 e W RB(R) H R/ (pg/mL) & iR (pg/mL)
S y=6.329 2x +0.094 5 0.999 7 0.102 7 0.186 3
i y =17.479 0x -0.000 3 0.999 5 0.143 6 0.299 2
F R y=3.862 5x +0.086 6 0.999 6 0.088 9 0.200 5
il B AR y=2.912 7x -0.001 0 0.999 6 0.012 4 0.069 2
AR R y=7.399 4x +0.087 5 0.999 5 0.117 1 0.855 6
M y=13.884 0x —0.095 4 0.999 6 0.043 4 0.7529
G E y=3.793 9x -0.122 3 0.999 6 0.003 7 0.262 4
KRB E y=1.052 6x -0.105 3 0.999 5 0. 001 2 0.5115
FEH R y=2.107 1x 0. 185 4 0.999 6 0.004 0 0.159 7

HTZ 2 A A% 08 R i A 06 T B TR MR
] e R B (R®) BT 0. 999, 5 B KL 2k 1

37 39 Pl KR PPs 45t BRAE 0.001 2 ~0. 143 6 pg/mL
Z I8, 2 B FRTE 0.069 2 ~0.855 6 pg/mL Z ], £
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b, PPs iy 2K 1] U5 0 At LA 050 e ) R A0 R
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2.2 MM % PPs 42 MI 69 AL L

RS2 7R 2 9 B0, JE S A T
I8 A VOO i 9 i PPs it
MT 2B 0142 3 75

A PPs B B S AL A G JEE | it ol
#3 8 A VOO H19 # PPs & &K MI HELFER
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R/ (pg/g)

FREmGEE  BEEE O FER MMk ORBER O AT HEEE ARER OFXR O BZEMm

0.50 2.41" 4.30° 0.82° 0.01° 0.22° - 30.02" 0.10° 0.14"  38.03"

1.13 0.71° 1.85%  0.71° 0.00° 0.22° - 37.57" 0.18™  0.30°  41.54*

2.10 1.40" 2.44°  0.73%  0.00™  0.22° - 6.47° 0.00* 0.00°  11.26'

3.35 0.45' 1.73¢  0.67 0.00™  0.22° - 10.81¢ 0.00" 0.00° 13.89°
REFR 3.87 0.58° 2,14 0.64' 0.01" 0.22" - 14.21° 0.23" 0.00°  18.02°
4.37 1.24° 3.35  0.78  0.00™ = 0.22° - 16.10° 0.24" 0.06°  21.99°

5.43 0.38¢ 7.44" 1.21° 0.00° 0.22° - 6.85° 0.63" 0.68*  17.39°

6.49 0.40" 5.29" 1.00" 0.00° 0.22° - 4.08" 0.57° 0.48"  12.04¢

0.10 0.28* 3.21° 0.68' 0.04° 0.22° - 6.32" 0.17" - 10.92"

0.46 0.36" 2.34% 1.01"  0.06™  0.22° - 7.48" 0.08" - 11.55"

1.32 0.39* 1.88° .07 0.16™  0.22° - 6.17" 0.00° - 9.89"

2.48 0.67¢ 1.88° 0.82°  0.18" 0.22° - 8. 11" 0.05° - 11.93"

SEHIA 3.03 0.68° 2.68  1.34" 0.14"  0.22° - 4.52" 0.19" - 9.76"
3.59 1.00* 3.01  1.25"  0.09™  0.22° - 23.43° 0.31° - 29.31°

4.46 0.81" 6. 60" 1.57* 0.10"  0.22° - 21.24° 0.32" - 30.85°

4.82 0.76" 5.84" 1.43"  0.09"™  0.22° - 21.54° 0.35° - 30.25°

0.64 0.72 6.65"  1.05° 0.26" 0.22" - 3.80" 0.33° 0.00"  13.03°

1.01 0. 68" 7.75° 0.72 0.18° 0.22° - 5.19' 0.91° 0.00"  15.66°

1.43 0. 64" 7.71*  0.68' 0.07* 0.22" - 16. 40° 0.83" 0.00"  26.54°

e H 2.61 0.42° 2.70°  1.16"  0.09"  0.22° - 22.64%  1.83°  0.15"  29.20°
85 3.11 1.40° 4.80° 1.31° 0.18° 0.22° - 69. 47" 3.67" 1.67°  82.73"
3.63 1.43" 7.49* 1.26“  0.21™ 0.22" - 32.21° 1.99*  0.01"  44.82°

4.09 1.16" 7.67" 1.70° 0.23% (.22 - 48.23" 3.54" 1.72*  64.48"

4.64 0.82° 7.05"  1.89" 0.29° 0.22° - 26.49°  2.39" 0.00"  39.15°

0.23 3.71°  35.82" 1.19¢ - 0.22" - 78.86" 0.45°¢ 0.00"  120.26"

0.91 2.33*  50.91" 1.45" - 0.22° - 18.25° 0.03" 0.00"  73.20"

2.05 1.28° 13.42  1.17¢ - 0.22" - 12.94' 0.00* 0.00"  29.03°

3.00 1.03%  10.74° 1.02% - 0.22° - 49.57" 0.40° 0.00"  62.98°

sk 3.88 .21 11.19%  1.69" - 0.22" - 47.28™  0.43° 0.54*  62.56°
4.74 0.95°  11.17* 1.81° - 0.22° - 43.19° 0.41° 0.13"*  57.88°

5.68 1.23  14.96° 1.52° - 0.22" - 25.63" 0.64" 0.53*  44.72°

6.58 0.58' 12.24"  0.87° - 0.22° - 12.57" 0.88° 0.69*  28.05°

0.84 1.60* 22.11*  0.87" 0.04" 0.22° - 44.12" 0.33 - 69.28°

1.36 1.28" 9.96  0.96" 0.04" 0.22" - 50.19"  0.22° - 62.88"

1.90 1.07°¢ 10.30*  0.95" 0.03" 0.22° - 57.09°  0.43"™ - 70.09°

gl 2.75 1.03°  12.51°  0.91"  0.00"  0.22° - 18.76°  0.21° - 33.64"
24%  3.98 0.82" 7.86° 1.21"  0.00" 0.22" - 18.35° 0.52" - 28.98¢
4.49 0.97 9.21%  1.47"  0.10° 0.22° - 24.42° 0.76* - 37.13"

5.47 .31  19.11"  2.64° 0.00" 0.22" - 16.70° 0.74* - 40.72"

6.44 0.67° 19.14" .13 0.02" 0.22° - 7.92¢ 0.24" - 29.33°
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gR3
. G/ (pe/g)
FREMRE  BERE O FER O MAR ARBEYRF AT HliEE ARER FXER O SZEZWm
0.77 0.25° 1.75¢ 1.09" - 0.22" - 3.31¢ 0.02° 0.00"  6.64°
1.37 0.24° 1.62¢ 1.34" - 0.22° - 2.52¢ 0.00° 0.00* 5.94¢
2.71 0.24° 1.68" 1.04" - 0.22" - 1.12°¢ 0.25" 0.00° 4.55°
s 3.42 0.24f 2.62° 1.28?‘ - 0.22° - 0.18‘: 0.31" 0.00" 4.86‘j
3.90 0.29° 1.83¢ 1.34° - 0.22° - 0.03¢ 0.33" 0.00°  4.05°
4.24 0.24¢ 1.05¢ 1.35° - 0.22° - 1.95° 0.16™  0.00" 4.98°
5.35 1.89" 8.56" 0.96" - 0.22" - 46.12" 0.93" 0.00*  58.68"
6.09 3.12°  11.68" 0.88¢ - 0.22" - 66.10° 0.97" 0.00*  82.98°
0.67 0. 44" 3.07° 0.99¢ - 0.22* - 22.95°¢ 0.00° - 27.67°
0.95 0.48" 232" 1.11° - 0.22° - 11.35¢ 0.00° - 15. 48
1.63 1.43¢ 1.57  1.48" - 0.22" - 48.98" 0.15" - 53.83°
. 2.50 1.40° 1.22¢ 1.09"™ - 0.22° - 39.77" 0.29* - 43.99"
3.57 0.24* 2.27™  0.69° - 0.22° - 0.88' 0.07 - 4.37'
4.31 0.40™  1.32¢ 1.05"™ - 0.22° - 18. 84" 0.01% - 21. 84"
5.41 0.29¢ 1.26" 0.85° - 0.22° - 1.26' 0.05" - 3.94
6.47 0.24" 2.37"  0.61° - 0.22° - 0.53" 0. 12" - 4.10'
0.46 0.29" 2.92°¢ 0.50° - 0.22° - 5.25°¢ - - 9.18¢
1.14 0.24 3.92" 0.69" - 0.22° - 4.55° - - 9.61°
1.80 0.33" 8.67° 0.83° - 0.22° - 2.10° - - 12.16"
P 2.82  0.24° 1.og"  0.34" - 0.22° - 0.00° - - 1.88"
MR 3.81 0.24° 1.22¢ 0.39¢ - 0.22° - 0.67° - - 2.74"
4.96 0.24* 0.98" 0.37¢ - 0.22" - 6.84" - - 8.65°
5.86 0.24* 0.59* 0.29¢ - 0.22" - 2.00* - - 3.34"
6.90 0.35* 0.79* 0.23' - 0.22" - 17.01° - - 18. 60"

[ i A R — S A R PR iz e W & R A AR ML M AFAE R 5 k22 57 (p <0.05)

H1¢ 3 nl I FE ML R3S, © SRAE 8 57 “ fif
7 A0S L 24 57 Fp R R I I A R ST S
PRI A, T B IR R T O 52 S i Y
R I Y ML 5.0 ~ 7.0 I, HORSE RS e 5
LGN s BT g MI O 0 ~ 1.0 B, RS RE 1%
P e d e 5 ¢ UVARHIE /IR F) s e I e 5 2 O A
At R, ZE AT 0. 24 ~0.35 pg/go AW
VOO [ ISR & A5 1k 5 Negro %7 58
SERARW) 5, HAG A R L A AL FE 0. 2 ~
16.1 pg/g. BEFH ML R, B2 R A B HIA)
P T P e SRR S ST 1 R e s T
(1 Pt IR, AR AGE L O 1.22 ~3.07 pg/go
BT MI Dy 0. 91 B, JHCPR R e i (50. 91
wg/g) s UIRIZR /9 MLy 5. 86 I, LRI % i i
fIR(0.59 ng/g) ;8 Ak A VOO Y B 75 45 (H 1
WAEML 2.0 ~6.0 (I, “ il 24 57 g MI
5. 47 I KA FR & R (2. 64 py/g) 5 VI
PR A A B R 5 TR R P i AR Y, AR
[l 0.23 ~0.83 ng/go Bl AOMIONE vy 4 & R 75
8 A~ah R B, AR L 1257 ~78. 86 ng/g,

T UJA L 2R i MRS i 8 25 s eI, 22 AR [l
0.00 ~17.01 pg/g. Wiz MI Fg3an, < drily 24 5
(A RSOAYE o E  F VAR S S I sl ¢ B g
OGRS A B, I R R R TR
BEE MI 38 hnaze s in, B2 2 ¢ IR A0
BT BRI E H a R SRAE 8 5
RBREZE & it i, A2 0. 33 ~3.67 pe/g;
UMK R I B R B R T BR R (L AE © L
ZRZHIF] CSRAE 8 5 A il 24 5 sl
B, A 2T 7312 0.00 ~0.01 pg/g.0.04 ~
0.18 pg/g.0.07 ~0.29 pg/g F10.00 ~0. 10 pg/g,
A BT 8 AR R VOO HUA 2 A
o I 5] ] 2 %, HE 55 o 43 i 0. 45 pg/g Fi 1. 04
Re/ g FTRRANTE B R 5RHE 8 5 * il il
bR Hr I F 430 0.00 ~0. 68 pg/g.
0.00 ~1.72 wg/g.0.00 ~0.69 pg/g F10.00 ~0.00
pg/go Frik 8 AN AP VOO o KR B B4y 5 & 15
0.22 ng/g ity K FME2ZE S (p>0.05) . T 1E
8 A VOO i Hhr B R A 3]

VOO H B2 By (1) 7 1t 35 5 H % I RO 7 11
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PeE, 2 ML 0 ~2.0 I, “ECZ R gL bl

W Al 24 50 AR 2 W BEA B E(E; 24 MI

2.0 ~4.0, FRHE 8 57 HYE 2 I A ik B WA 5

HMI>4.0 i, RZEIA] ©fl B A0 DI HY

SR IR B, 8 Ak Ar VOO Hr, ¢ il

CSPAE 8 57 il 24 5 A B PPs PEH a2

BROIE S, FLrb FaShr ™ f10 1 1 0 5k i It AOME i

BB RAE ML 0 ~ 1. 0 I XA B, PPs

R R UMLK By PPs Rl /b, G2

By SRR, ARYE PPs PR RN, I pTdr

CSPAE 8 57 LI 24 57 Rl B Qb RO e SR 4 oR

et el o350 9 H R Al 1L A A9 H R AIE 10

A EAAIL H M),

3 &

ARTICR A RP — HPLC [/ U %2 1 8 A Fif
VOO w9 Fh PPs BEIMION R A= A 7 19 REALAE,
R BT B FIRIONE 5 2 0 PPs 5 ) IR
158 ANAn AT VOO H, “ Bldl” * S48 57 Hili 24
57 B PPs P RS R BLAL S, 0 2 ¢ BT
Wi, FLZFf PPs A5 ML g 0 ~ 1. 0 i 2% S,
RUCHSTR D 9 AR A) SR 8 57 7E MI 25 2.0 ~
4.0 Iy BIORE vy 1 RGN 22 W A iR PP AL R, ORI
WE Sy 11 A BA), il 24 457 WAE MI 5 0 ~2.0
i B e, VORI |y 9 H FAJE 10 H |k
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