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Determination of polyphenolic compounds in fresh olives by HPLC
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Abstract: [Objective] A High performance liquid chromatography (HPLC) method was established
for determination the contents of gallic acid,hydroxytyrosol, p-coumaric acid,rutin,oleuropein,and querce-
tin in fresh olives. [Method] A HPLC method to determination the polyphenolic compounds in fruits of ol-
ive variety Picual introduced in Xichang, Sichuan was established. After validation,the method was used to
measure the polyphenol compounds of fresh olive fruits with different maturities. [Result) Six polyphenolic
compounds were simultaneously separated within 45 min,and the method had good repeatability (Relative
Standard Deviation (RSD)<C4. 42%) , high precision (RSD<C0. 59%),and reliable recovery rate (RSD<C
4.35%). In fresh olive fruits,the contents of gallic acid, hydroxytyrosol,rutin,and oleuropein declined,and
P-coumaric acid had slight float and quercetin declined after initial increase with the increase of maturity.
The contents of total six polyphenols had a downward trend. [Conclusion] The established HPLC method

was accurate and reliable to simultaneously determine 6 polyphenolic compounds in olive fruits.
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(4.6 mmX150 mm, 5. 0 pm); DAD & 0 2§ . & I 5k
2280 nm; A 35 C i 1. 0 mL/min; i 3l 4 -
RT3 450. 5 76 I UK I TR /K 35 W (A + FEBE (B 5 B
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1. % & FR Gallic acid; 2. ¥R BB Hydroxytyrosol; 3. X} & E.i2 P-coumaric acid;
4, # T Rutin; 5. i #7H Oleuropein; 6. #if &2 & Quercetin
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Fig.1 HPLC chromatograms of the reference substance (A) and 6 polyphenolic compounds of fresh olive fruits (B)
F1 MEHERPOHMSHBUSYHEAFTEREEER (=23

Table 1 Regression equations and linear ranges of six polyphenolic compounds of fresh olive fruits (n=3)
Zmisw [l )5 5 it R LT/ g
Polyphenolic compound Regression equation Linear range
B TR Gallic acid Y=3528.30X+2.650 0.999 0.01~0. 24
AR Hydroxytyrosol Y=343.72X+56.406 0.999 0.03~0.48
Xt 7 5.8 P-coumaric acid Y=12 327.00X—316. 000 0.997 0.02~0. 25
7T Rutin Y=233.46X+109. 280 0.998 0.10~1.53
S 5 #H Oleuropein Y=288.67X—17. 341 0.994 0.11~1.77
#it )2 & Quercetin Y=1 229.90X—3.556 0.999 0.02~0. 32

X AR (pe) Y HIERA(mAU - s,

Note: X is the sample volume (pg) and Y is the peak area (mAU « s).
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IR AR HE IR 1L 20 1 Y 3 AR R o SR R GIERE IR

R 5 pL)3 IR F IR 2 FE B X 7 R
FET ONE A 2R 6 R 2 Ak 4 0 1 AR A
XA AR 25 (RSD) 4333l 28 0. 51%,0. 58%,0. 59 %,
0.51%,0.18%,0. 24 % , & IS S KG 2% FF KL 4.
2.2.4 EKERE FRBORMB SRR R 1 g
A 22 mL (RBUS B 80 0 F B, 43 SN A T R R o
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1 1% Sk 54T HPLC 230 B GHERRIRFR 5 L) L 45
W% 2,

F2 MEHERPHSHUSYWHMEERR(n—=3)
Table 2 Recovery test for six polyphenolic compounds of fresh olive fruits(n=3)

——— e =y =3 e Y5 [ i 22/ © I
gﬁﬁ”ﬁn% ﬁuufpﬂig/,&g A 4/ pg U\H‘?Ei‘g pne S IR R/ % FX AR AR 22/ %
Polyphenolic Sample Amount Contents Average

RSD

compound contents added measured recovery

% TR Gallic acid 2.57 5.19 7.43 94 0.70
L& EE Hydroxytyrosol 108. 41 25.82 133. 28 96 4,35
X H R P-coumaric acid 5.75 2.83 8. 44 95 2.56
7T Rutin 62.91 19. 92 81. 69 94 1.94
HHS 5 Oleuropein 126.75 27.92 153.18 95 2.24
il iz 2 Quercetin 62.67 3.45 66.12 99 2.99
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Table 3 Changes in contents of 6 polyphenolic compounds of fresh olive fruits as the maturity increases  pg/g
ZHmiLaY 55— A 5 A E 5 = A 5% 1 B B 5 A SN A 5L A
Polyphenolic First Second Third Fourth Fifth Sixth Seventh
compound maturity maturity maturity maturity maturity maturity maturity
z%ﬁi%d 56.86+2.84 a 30.23+1.51 b 9.1740.46 ¢ 9.1940.46 ¢ 3.3340.17 d 3.11+0.16 ¢ 2.87+0.14 f
o N
F I B 913.10£45.66 a 369.69+18.48 ¢ 501.81£25.09 b 338.534+16.93 d 333.22+16.66 ¢ 274.09+13.70 ¢ 325.98416.30
Hydroxytyrosol
XT?L‘_E& . 3.50+0.18 a 1.5340.08 cd 3.324+0.17 b 1.7440.09 ¢ 0.70+0.04 e 1.4640.07 d 1.5840.08 cd
P’C()UH]HI‘IC ﬂCld
T Rutin 628.86+31.44 a 139.46+6.97 b 76.97+3.85 ¢ 56.87+2.84 d 49,88+2.49 g 54,85+2.74 e 52.5542.63 f
—
?ﬁ?{ii}fin 2322.004+116.10 a  615.84£30.79 b 28.35+1.42 e 46,28+2.31 ¢ 33.5241.68 d 18.37+0.92 g 25.1041.26 f
gjru)ijritin 148.37+7.42 ¢ 147.67+7.38d  176.87+8.84 a 169.48+8.47h  129.30+6.47 e 63.0743.15 f 43.0042.15 ¢
KAt Total 4072.694203.63 a 1304.42+65.22 b 796.49+39.82 ¢ 622.09431.10d 549.95427.50 ¢ 414.95+20.75 g 451.08422.55 f

T« [ A7 8O 5 bn A [ /NG 52 B 38R 22 53 i 3 (P<C0. 05).,

Note: Different lowercase letters indicate significant difference (P<Z0. 05).
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