Phenolic composition of Croatian olive leaves and
their infusions obtained by hot and cold preparation

Majeti¢ Germek, Valerija; 2urga, Paula; Koprivnjak, Olivera; Grozi¢,
Kristina; Previsi¢, lva; Marceli¢, Sime; Goreta Ban, Smiljana; Paskovi¢,
Igor

Source / Izvornik: Czech journal of food sciences, 2021, 39, 393 - 341

Journal article, Published version
Rad u casopisu, Objavljena verzija rada (izdavacev PDF)

https://doi.org/10.17221/185/2020-CJFS

Permanent link / Trajna poveznica: https://urn.nsk.hr/urn:nbn:hr:184:472999

Rights / Prava: Attribution 4.0 International/Imenovanje 4.0 medunarodna

Download date / Datum preuzimanja: 2024-06-03

MED/|

Repository / Repozitorij:

Repository of the University of Rijeka, Faculty of
Medicine - FMRI Repository

Bl alliEssn aoar

DIGITALNI AKADEMSKI ARHIVI [ REPOZITORLJL



https://doi.org/10.17221/185/2020-CJFS
https://urn.nsk.hr/urn:nbn:hr:184:472999
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://repository.medri.uniri.hr
https://repository.medri.uniri.hr
https://www.unirepository.svkri.uniri.hr/islandora/object/medri:6305
https://dabar.srce.hr/islandora/object/medri:6305

Czech Journal of Food Sciences, 39, 2021 (5): 393-401 Original Paper

https://doi.org/10.17221/185/2020-CJES

Phenolic composition of Croatian olive leaves
and their infusions obtained by hot and cold preparation

VALERIJA MAJETIC GERMEK"'*, PAULA ZURGA? OLIVERA KOPRIVNJAK',
KRISTINA GROZIC?, IvA PREVISICY, SIME MARCELIC?,
SMILJANA GORETA BAN>®, IGOR PASKoVIC?

!Department of Food Technology and Control, Faculty of Medicine, University of Rijeka, Rijeka, Croatia
2Teaching Institute of Public Health of Primorje-Gorski Kotar County, Rijeka, Croatia

3Department of Agriculture and Nutrition, Institute of Agriculture and Tourism, Porec, Croatia
*Department of Ecology, Agronomy and Aquaculture, University of Zadar, Zadar, Croatia

Centre of Excellence for Biodiversity and Molecular Plant Breeding, Zagreb, Croatia

*Corresponding author: valerija.majetic@medri.uniri.hr

Citation: Majeti¢ Germek V., Zurga P, Koprivnjak O., Grozi¢ K., Previsi¢ I, Marceli¢ S., Goreta Ban S., Paskovi¢ L. (2021):
Phenolic composition of Croatian olive leaves and their infusions obtained by hot and cold preparation. Czech J. Food Sci.,
39:393-401.

Abstract: Leaves and infusions of six Croatian olive cultivars grown in an organic orchard under the same agronomic
conditions were characterised by high-performance liquid chromatography-ultraviolet/visible spectrophotometry
(HPLC-UV/VIS). The total identified phenols in leaves ranged from 3 818 mg 100 g~! [cultivar Istarska crnica (IC)]
to 10 572 mg 100 g~! of dry mass [cultivar Oblica (OB)]. The canonical discriminant analysis (CDA) provided a distinct
separation of cultivars based on leaves' phenolic profiles. Hot- and cold-water infusions (200 mL) were prepared from
1 g of dry leaves. The average transfer rate of the total phenols in the cold-water infusions was 40% (25 °C/30 min),
while in the hot-water infusions was 63% (75 °C/3 min) and 76% (100 °C/3 min). Although the cold-water infusions had
the lowest transfer rate, they contained important levels of hydroxytyrosol derivatives ranging from 16.6 mg 200 mL™
to 36.5 mg 200 mL~! depending on the cultivar. Therefore, both hot and cold preparations are effective in obtaining
antioxidant-rich natural beverages.

Keywords: brewing conditions; cultivars; herbal tea; Olea europaea; phenols

Olive leaves (OL) are a cheap natural source of phe-
nolic compounds, which can be recovered and used
as value-added ingredients in the food and bever-
age industry (Souilem et al. 2016). Different classes
of phenols are present, like secoiridoids, flavonoids,
triterpenes and other simple phenols as alcohols and

phenolic acids (Abaza et al. 2017). Specific varietal
properties of the Olea europaea L. contribute to the
differences in the phenolic profile of OL (Talhaoui et al.
2015a; Ben Mohamed et al. 2018). This strong influ-
ence was confirmed for Spanish (Talhaoui et al. 2015a;
Romero et al. 2017), Italian (Nicoli et al. 2019), Turkish
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(Orak et al. 2019), Tunisian (Ben Mohamed et al. 2018)
and Croatian cultivars (Muji¢ et al. 2011).

A commercially available form of dried OL is used
for herbal infusion preparation (Medina et al. 2019;
Guizelmerig et al. 2020). Simple OL steeping in hot
water enables an adequate diffusion of phenols to the
aqueous phase and a substantial intake of these com-
pounds (Per$uri¢ et al. 2019). Amany and Shaker
(2018) proposed OL infusions (OLI) as a great substi-
tute for the green tea due to beneficial health effects,
such as serum lipid-lowering effect (Araki et al. 2019)
and increased red blood cells count and haemoglobin
in healthy females compared to the green tea (Ferdousi
et al. 2018). Recent studies have characterised phe-
nols in commercially available OL and their infusions
(Medina et al. 2019) and optimised OL mixtures based
on the phenolic profile to achieve the desirable biologi-
cal effects (Persuric¢ et al. 2019). Considering brewing
conditions, infusion and decoction processes were
used to evaluate the influence on phenolic compounds
(Casazza et al. 2017) and preparation temperature had
a pronounced effect on the antioxidants extraction
in different teas (Pastoriza et al. 2017). To our knowl-
edge, only Persuric¢ et al. (2019) have published so far
the study on the impact of hot-water temperature
on the release of phenolic compounds in OLIL.

This study investigates the effect of hot and cold
preparation on the transfer of phenols from OL of six
autochthonous Croatian cultivars to OLL. We explored
cold extraction as a new brewing strategy of OL since
it was demonstrated as efficient in antioxidants extrac-
tion from white teas, and it contributes to the pleas-
antness of tea (Castiglioni et al. 2015). Moreover, this
study was undertaken to characterise and discriminate
six Croatian olive cultivars according to their leaf phe-
nolic profile determined by high-performance liquid
chromatography (HPLC).

MATERIAL AND METHODS

OL sampling. Leaves of cultivar Drobnica (DR), Istar-
ska bjelica (IB), Istarska crnica (IC), Lastovka (LA), Le-
vantinka (LE) and Oblica (OB) were manually harvested
from the organic olive orchard in Dubrovnik-Neretva
County (latitude: 43°3'60"N, longitude: 17°32'9"E),
in the first week of November 2017, from 8-year-old
trees. From each of three consecutive trees of a single
cultivar, 200 OL were sampled, taking 50 OL from
the east, west, north and south side of the tree, re-
spectively. OL were collected at the height 1.6-1.8 m
from the ground, from the middle part of olive shoots.
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Each OL sample was washed [successively rinsed
with tap water, distilled water with 1% (v/v) ace-
tic acid (VWR International, Leuven, Belgium) and
pure distilled water] and air dried at room tempera-
ture until a constant mass. OL were kept uncrushed
in paper bags at room temperature until analyses and
OLI preparation.

Preparation of OL extracts for HPLC analysis. Phe-
nols were extracted according to Marinova et al. (2005)
with minor modifications. Finely ground OL (0.5 g;
grinder KSW 3306; Clatronic International, Kempen,
Germany) were extracted with 20 mL of methanol
(HPLC gradient grade, Merck, Darmstadt, Germa-
ny) 80% (v/v) in an ultrasonic bath (20 min; Sonorex
Digitec; Bandelin electronic, Berlin, Germany). After
centrifugation (4000 rpm/7 min; centrifuge EBA 200;
Hettich, Tuttlingen, Germany), the extract superna-
tant was filtered through a 0.45 pm-pore syringe filter
of cellulose acetate (Filtres Fioroni, Ingré, France). Ex-
traction was done in triplicate for each cultivar.

Preparation of OLI. OLI were prepared by pouring
200 mL of distilled water of appropriate temperature
over 1.0 g of OL ground for 30 s by a household grind-
er (KSW 3306; Clatronic International, Kempen, Ger-
many). Water was at a room temperature (24 + 1 °C)
for cold preparation while for hot brews, it was heat-
ed up to 75 °C and 100 °C, separately. The suspension
was vigorously stirred, and a glass beaker was covered
with a watch glass. During cold preparation, OL were
soaking for 30 min, while for hot brewing glass bea-
kers were immersed in a water bath at 75 °C or 100 °C,
respectively, for 3 min (Sub Aqua Pro; Grant Instru-
ments, Shepreth, United Kingdom). The suspen-
sion was filtered through a filter paper into another
beaker and left to cool down. OLI were centrifuged
(4 000 rpm/10 min; centrifuge EBA 200; Hettich, Tut-
tlingen, Germany), filtered through a syringe filter
of cellulose acetate (0.45 pum; Filtres Fioroni, Ingré,
France) and prepared in triplicate for each prepara-
tion condition. Transfer rates (%) of phenols from OL
to OLI were calculated by dividing the content of phe-
nols in OLI (mg L) with the content of phenolsin 5 g
of dry OL (mg) taken for OLI preparation (1 L) and
multiplied by 100.

HPLC-UV/VIS analysis. Phenols in OL methano-
lic extracts and freshly prepared OLI were determined
by HPLC Ultimate 3000 System with ultraviolet/vis-
ible spectrophotometry (UV/VIS) detector (Thermo-
Fisher Scientific, Waltham, USA) according to the
method of Paskovi¢ et al. (2020). The analytical col-
umn was Lichrospher 100 RP-18 (250 x 4 mm, 5 pm)
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with pre-column Lichrospher 100 (4 x 4 mm, 5 um),
supplied by Agilent Technologies (Santa Clara, USA).
The mobile phase consisted of A) 0.2% phosphoric acid
(Sigma-Aldrich, St. Louis, USA) and B) methanol : ace-
tonitrile (1 : 1, v/v; Merck, Darmstadt, Germany).
The solvent gradient was as follows: 10% B 0—0.5 min;
10-16.5% B 0.5-25 min; 16.5-30% B 25-80 min;
30-100% B 80—95 min; 100% B 95—-100 min; 100-10% B
100-102 min; 10% B 102-105 min; equilibration time
10 min, injection volume 10 pL. The flow rate was
0.8 mL min~! at 25 °C. UV/VIS detection was set
at 250 nm for 4-hydroxybenzoic acid, luteolin-7-O-
-glucoside, oleuropein and vanillic acid; 280 nm for api-
genin-7-O-glucoside, catechin, hydroxytyrosol, tyrosol
and vanillin; 305 nm for apigenin, caffeic acid, ferulic
acid and verbascoside; 370 nm for luteolin and rutin.
All phenolic standards were purchased from Extrasyn-
these (Genay, France). The stock solutions of standards
were prepared in methanol (80%, v/v). Phenols were
identified by comparison of their retention times with
those of standards and quantified by using the exter-
nal standard method. Phenols in OL and OLI were ex-
pressed as means of three determinations in mg 100 g™!
of OL dry mass (DM) and mg L7, respectively.

Statistical analysis. The one-way analysis of vari-
ance was performed at the 5% significance level in order
to test the differences among OL of different cultivars
and preparation temperatures of OLI. Multiple com-
parisons of means were done by Tukey's honest signifi-
cant difference (HSD) test. The canonical discriminant
analysis (CDA) was performed on data expressing
the phenol composition of OL (independent variables)
in order to discriminate cultivars (grouping variable).
Statistical analyses were performed by the software Sta-
tistica 13.0 (Stat-Soft, Tulsa, USA).

RESULTS AND DISCUSSION

The total content of identified OL phenols varied
from 3818 mg100g~! (IC) to 10572 mg 100¢~ (OB) DM
(Table 1). A similar range (4 479-10 828 mg 100 g~ DM)
was found in commercially available OL (Medina et al.
2019). Oleuropein constituted 82—91% of the total phe-
nols in IC and IB, respectively. Other cultivars con-
tained 87% (LE), 88% (LA), 89% (DR) and 90% (OB)
of oleuropein in the total phenols. Oleuropein was also
the main OL secoiridoid in OL from Tunisian culti-
vars (Ben Mohamed et al. 2018) in which represented
up to 85% of the total identified phenols. IC was marked
with the lowest oleuropein (3 133 mg 100 g~ DM)
while OB with the highest oleuropein content

(9 544 mg 100 g~! DM). Oleuropein content in OL can
range from 2 470-14 320 mg 100 g~' DM (Talhaoui
et al. 2015b). A high level of oleuropein in OB, as well
as in DR, IB and LE may be a result of specific varietal
interaction with a highly sunny orchard position and
cold season sampling. Namely, exposure to UV-B radia-
tion can induce the synthesis of phenols in OL (Talha-
oui et al. 2015b), while a higher oleuropein in OL was
reported during the cold season (Talhaoui et al. 2015a;
Romero et al. 2017).

The flavonoids amount was also significant and
ranged from 8% (IB and OB) to 15% (IC) of total
phenols. Glycosylated flavonoids were more abun-
dant than aglycones, which constituted up to 13%
and 1.7% of total phenols, respectively. The sugar
moiety on flavonoid molecules provides structural
stability during storage in plant tissues and may influ-
ence their absorption from plant foods (Marin et al.
2015). Luteolin-7-O-glucoside was the main flavo-
noid in all cultivars and ranged from 398.7 mg 100 g™*
t0710.7 mg 100 g~! DM. This is consistent with previous
reports (Ben Mohamed et al. 2018; Orak et al. 2019).
DR and IB were characterised by a higher amount
of rutin (123.7 mg 100 g~ and 157.3 mg 100 g~! DM,
respectively). Ben Mohamed et al. (2018) also detected
luteolin-7-O-glucoside and rutin as main flavonoids
in OL from Tunisian cultivars.

Phenolic alcohols and acids were present in lower
amounts. The tyrosol content was lower than hydroxy-
tyrosol in all cultivars (from 3.5- to 9-fold in IB and DR,
respectively). Verbascoside in OL samples varied mark-
edly, from 49.4 mg 100 g* to 196.6 mg 100 g* DM. Me-
dina et al. (2019) have already reported a similarly wide
range of verbascoside in OL (36-231 mg 100 g”! DM).

Talhaoui et al. (2015b) proposed OL phenols as che-
motaxonomic markers for the classification and dis-
crimination among cultivars of the same geographical
origin. In this study, the CDA was applied to reduce
the multidimensionality of the sets of results by creat-
ing the new variables named canonical discriminant
functions (CDFs), which best separate the predefined
groups of samples (cultivars). The first two CDFs
(CDF1 and CDF2) explained 98.3% of the total vari-
ance (Figure 1), and the difference among cultivars was
significant (Wilks' lambda = 0.00 and P < 0.01 for CDF1
and CDF2). CDFs are linear functions of original vari-
ables, with original variables having different contribu-
tions to the differentiation of the groups. The CDF1
was influenced most heavily by hydroxytyrosol, tyro-
sol, verbascoside and oleuropein, while luteolin-7-O-
-glucoside, apigenin-7-O-glucoside, oleuropein and
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Figure 1. 2D plots obtained by canonical discriminant
analysis (CDA): (A) classification of cultivars by the first
two canonical discriminant functions (CDF1, CDF2),
(B) individual phenols of olive leaves (OL) included in the
model (lut-7-O-glu - luteolin-7-O-glucoside, api-7-O-glu
— apigenin-7-O-glucoside)

DR — Drobnica; IB — Istarska bjelica; IC — Istarska crnica;
LA - Lastovka; LE — Levantinka; OB — Oblica

luteolin had the highest impact on the CDF2. Distinct
discrimination among cultivars was observed. IC ex-
tracts were grouped by the higher luteolin and tyrosol
contents. LA and LE shared common characteristics
of the higher luteolin-7-O-glucoside and apigenin-7-O-
-glucoside but low oleuropein content, which separated

them from other cultivars. Conversely, IB and DR were
clustered by the higher oleuropein and lower luteolin-
-7-O-glucoside and apigenin-7-O-glucoside. OB was
separated from other cultivars by the lower luteolin
and tyrosol (Figure 1).

Regarding the phenols transfer rate of green and white
tea infusions, cold extraction has proved to be a good
but more time-consuming alternative to hot brewing
(Castiglioni et al. 2015; Pastoriza et al. 2017). In or-
der to test a feasible practical application, a restricted
time for OL cold extraction (30 min) was compared
to the two most common hot extraction conditions
(75 °C or 100 °C/3 min). Cold extraction of total phe-
nols was significantly less effective (an average trans-
fer rate of 40%) than hot extraction (63% and 76%
at 75 °C and 100 °C, respectively) (Table 2). Regardless
of the cultivar or extraction method, the main phenol
in OLI was oleuropein (78.5-324.7 mg L!), followed
by luteolin-7-O-glucoside (6.6-23.5 mg L) and ru-
tin (1.4-7.0 mg L™!). OLI of LE (100 °C/3 min) were
the richest source of oleuropein and luteolin-7-O-glu-
coside, while cold prepared OLI of IC had the lowest
content of oleuropein and rutin. A very high transfer
rate in all six cultivars to cold OLI has been detected
for tyrosol (130-257%) and vanillin (111-241%), as well
as to hot OLI (tyrosol 129-295% and vanillin 74-230%).
The hydrosolubility of these two compounds (Noubigh
et al. 2009) does not explain such marked changes of its
transfer rates. An increase of tyrosol in OLI may be due
to the hydrolysis of more complex phenols (tyrosol
is an integral part of ligstroside). However, the same
trend was not observed for the other phenols (e.g. hy-
droxytyrosol) potentially released from the complex
phenols (oleuropein and verbascoside).

The health claim related to virgin olive oil [Commis-
sion Regualtion (EU) No. 432/2012] states that daily
intake of at least 5 mg of hydroxytyrosol and its de-
rivatives contribute to the protection of low-density
lipoprotein (LDL) particles from oxidative damage.
Amounts contained in one cup of hot OLI are multiple
higher than the health claim minimum content (Ta-
ble 3). Even simple short-term cold preparation con-
tributes to obtaining the OLI containing 3- to 7-fold
higher values. Since such high levels may result in un-
acceptable sensory properties of OLI, i.e. intense bit-
terness and astringency (Medina et al. 2019), these
aqueous beverages could be used as an ingredient
in fruit smoothies, juices and similar products. More-
over, cold preparation could be advantageous over hot
preparation since there is no energy consumption for
heating and subsequent cooling.

397



393-401

Czech Journal of Food Sciences, 39, 2021 (5)

Original Paper

//doi.org/10.17221/185/2020-CJES

https

panunuod aq of,

89 al'0FT€ 18 a0'0%0C 76T pu 6€ 20’0 90 8C ax00FT0 0S qwI'CTF 9LT 09 06T F9%8C ¢€/00T
SL #E0FEE 8 a0'0%0C L8 pu 8€ gwlI'0+90 ¥  gui0'0FC0 87 HquI'TF 691 LS V' TT#969C  €/SL d0
TS gxC0F9T 6 »I'0F€T 80T pu .  wI'0F€0 € x00+F7T0 T€ xL0F T'TT € WwSPIFLPST  0€/9C
00T @€0FL€E TOT 400 F0°C 00T gx0'0*0T°0 19 I0+T17T Ly HwuI'0F2°0 V. 90 7F G€T 88 w6 FLFCE €/00T
€6  ax€0F¥E T0T qrxI'0F6'T 06 gx00+%0T°0 IS xCO0+LT 9€ xI'0F50 9 9T *F L6l 8L q89TF988C ¢/SL ES!
08 a00F0°€ 76 ax['0 F8'T 00T 00 F0T°0 € I'0FTT ST »x00F%0 8¢ I'TF07TI 87 80T F8LLT 0€/9C
el S0FL€ S6  HwI'0F8T 8€T 100 ¥%70°0 09 wI'0%60 0 gwI'0F%0 69 qoF'T*€0C 0L ~I'8T ¥¥%'80C €/00T
66 aI'0 ¥8°C L 4900F 7T 78 vx00°0 ¥2¢0°0 1€ a#l'0F 50 <c  00+F7T0 8V Hwl'0OF TP GG  0SGFO0EIT  ¢/SL V1
CL »xI'0F0C 8 gvixCOFG'T 78 xI0°0F200 ST w00*T0 LT g00%FT0 1€ o80F6'8 S xC9FGTOT  0€/9C
90T I'0F6'T €6 ax[0FTT IIT 400 F0T0 €9 azI'0F L0 6 5 I'0F20 TL gv80F 96T €8 aV'9 FG6CT  €/00T
86 HUT'0OF LT L8 ax00FTT 76  gx00F0T0 Yy @00F50 SC  xI'0F%0 §G wlO0FTTI L9 eV TFLVOT  €/SL Ol
6L ax[0FVT S6 wl0FET 8L g00F0T0 ¥Z  w00F€0 €T gx0'0FT0 Ve gquP0F €L 0S5 xCCTFG8L 0€/5¢
68 ¥ 0F0L 56 wl'0F9T 68  g00F0T0 19 200 F L0 LT «T'0FT0 0L g 0TF6CT 6L STTFL08C €/001
€8 a#I'0F99 G6  HwI'0F9T 9L  g00F0T0 €5 gw00F90 T &00FT0 09 wEO0FO6TT S9 vi8FI FL8CC  €/SL dl
S wP0FEY L8  gwI'0FST ST Hw0'0FT00 LT w00F€0 0 pu €€ w9'0¥F99 e oS CFGGCT  0€/5T
g8 viCOF TS 98 wl'0F9T T 00FT100 79  wl'0F60 €9 oSy I'0FL0 89 gqw:€'TF 66T 6L vi6'LT ¥8°LLT  €/00T
08 WwlI0F6F LL qwCOFFT  TI wWOOFIO0 09 TO0F60 ¥C  wOO0FE0 LS WwCTIFTET €9 w9STFLOTT €/SL aa
19 w0 F8°€ I8 gwnCO0FG9T 8 vwx0'0 FT00 S wO00+F%0 6 w00 FT0 T€ gn€ 0+ T'L 0F  gwS9FTTIPT 0€/ST
(%) (;-15w) (%) (-15w) (%) (;-185w) (%) (;-185w) (%) (-18w) (%) (;-18w) (%) (-18w) . (uru)
ap1soon[3- ap1soon[3- awmn
unnI uryajed uruagide O~ L-uruaSide urjoan| - uradoanajo /(52 2amy IeATI[ND)
-erodway,

(;-'18w) sjousyq

[@S ¥ ueaw {(uorjeuruwa)ap Teondreue 1 x suonjeredard ¢) ¢ = u] (9) 193eMm
3Y3 03 (TO) SPAB3] AI[O WO S9JBI IOJSURI) J[2Y} PUB (UOISNJuUL Jed[ JO T Sw) uonisodwod dI[ouay — STBARND UBHROID) XIS JO (ITQ) SUOISNJUI S9ABI[ JATO ‘T J[qBL

398



Original Paper

393-401

Czech Journal of Food Sciences, 39, 2021 (5)

https://doi.org/10.17221/185/2020-CJES

BOI[qO — O ‘BYUNUBADT — T ‘BYA0ISeT — V' ‘eDIUID BYSIeIS] — D] ‘BdI[a(q eSIe)S] — ([ ‘edIuqoi( — Y ‘PaIdd3dp 10U — pu
‘UOTIBIASP pIepuUels — (IS ‘sjouayd payyriuapl [[e JO WNS,,,. PIO. DI9JJBD PpUR DI[NIIS) ‘OI[[TUBA ‘PIOR DIOZUSGAXOIPAY-F JO WNS,, ‘193BM PI[[IISIP JO TW 007/SoABd[ A1p S 0'T :uon
-eredaad suorsnyur, ‘G0'Q > g 18 3593 s Aadn], 03 SUIPI0dOE sTRATIND SUOUIR S9OUIYJIP JUBDITUSIS 9JedIpul UoIIpu0d uorjeredard Yoea UTYIIM pUR UWIN]OD JUIES Y] UT S19)33]
aseoraddn,_,, ‘suonipuod uoneredard Suowre s9OUIIP JUBDHIUSIS 9JBDIPUT TBATIND YOBS UIYIM PUB UWN[OD SWES Y} UT SIN[BA UBIW YIIM SI9339] 9SEIIIMO] JUIIIFFI, « «

69 vi9'IE ¥ 8'CI€E 0 pu YL ax00F 1T°0 1S aC0F I'C 0vC  gqwI'0F 90 L0T 2C0F 81 €/00T
99  qvs8'CI ¥ T'56C 0 pu 76 00+ C0 9 ax¢ 0+ €0 60¢C vixI'0 F G0 00T HwI'0F91 €/SL q0
€€ wo VT ¥ 6'CLT 0 pu IT1 »~I['0F CT0 0 pu €91 axl'0F 70 0L »xI['0F CTT 0¢/S¢
L8 asl’0T ¥ 8°0LE 89 w00+ T°0 T€1 w00+ T0 0T al’0F 6'6 6T gywxCO0F L0 6CI1 az€0F T€ €/00T
LL asl’0€ ¥ 9°9C¢ 1S w00+ T°0 8¢€T w00+ T0 9L ML T F EL LYT vwxI['0F 90 70T al’'0F 97 €/SL Ed!
LY ~SCT ¥ 9°'10¢C 1874 w00+ T°0 191 o00F T0 €€ o~xE0F CTE IST  gwx0'0F 90 0L axl'0F 81 0€/9¢
1L ¢’ 61 F 8'TFC 157 w00+ T°0 el gwx00F T0 68 g0 F T°E €ve azl'0F 60 PCl  Hy2l'0F TC €/00T
7S MLSFOSST 0 pu €0T  gn00F T°0 1T qwl0F 20 €T 00T 90 L8 200 F ST €/SL V1
g€ ax€LFVLIT (474 w00+ T°0 574! w00+ T°0 0 pu L81 wl'0F 20 99 »x00F T'T 0€/9¢
8 az6’'L ¥ €991 18 o~00F C0 00¢C w00+ T0 a8 »E0F €€ 00C gwI'0OF L0 0¢T vzl'0F ¥'C €/00T
99 V'€ F99C1 69 w00+ T°0 0€t w00+ T°0 8L «€0F T°E qce ol'0F 80 €01 a#00F 6’1 €/SL o)
6% »8C F V6 €8 «00F C0 8€C w00+ T°0 €L ol'0F 8T 981 wI'0F 90 L8 axl'0F 91 0€/9¢
6L  EVTFV60E L6 w00 F 10 FIT 00 F 10 16 #C0FTT 6VT  qn00F L0 SIT  y:00F 1T €/00T
<9 viS'ST ¥ 6°CSC L6 w00+ 10 S0C  gnx00+ T0 9¢ aw€0F 60 6CT gnx00F 90 16 wil'0F 9T €/SL dl
9€ agxC'C ¥ €071 18 w00+ 10 1T w00+ T0 0 pu 0€T vwxI'0F 90 99 Hvx00+ C'T 0€/5¢
6L vz1'0T ¥ 9'60€ 701 w00+ T°0 IST  gn00F T°0 06 v2V0F SF S6¢C wI'0F 90 80T ,y:00F CTT €/00T
9 i€ LT ¥ T'OVC 60T w00+ 10 LYT  gwx00F T°0 8Y aviC0F 7T L9C vx0'0F 90 g8 avil' 0 F L'T €/SL aa
(04 avx0'Z ¥ G961 86 w00+ 10 0.1 w00+ T0 8 w&0F %70 LST  gyx00F S0 19 Hvx00+ C'T 0¢€/S¢
(%) (11 Su) (%) (1~ 8w) (%) (;-T Sw) (%) (1-71 8w) (%) (;-1 Sw) (%) (1-18w) L(urw)

#2810 ++Sp1oe o1jouayd ur[ruea 9PISODSB(IIA [0s014) [0so1£34x01pAYy awny/(D,) IeAanmn)

amjeradway,

(;-1 8w) sjousyq

panunuod aq of, ‘g a[qel,

399



Original Paper

Czech Journal of Food Sciences, 39, 2021 (5): 393-401

Table 3. Olive leaves infusions (OLI) of six Croatian cul-
tivars — Sum of hydroxytyrosol derivatives per 200 mL
of infusion (mg 200 mL™")

Hydroxytyrosol derivatives in infusion*

Cultivar
25°C/30 min  75°C/3 min 100 °C/3 min

DR 28.6 45.0 56.9
1B 25.3 56.2 57.0
IC 16.6 21.9 27.0
LA 20.7 33.1 42.7
LE 36.5 59.7 67.6
OB 31.2 54.3 57.7

*Infusions preparation: 1.0 g dry leaves/200 mL of distilled
water; values are sum of means of hydroxytyrosol, oleuro-
pein and verbascoside; DR — Drobnica; IB — Istarska bjel-
ica; IC — Istarska crnica; LA — Lastovka; LE — Levantinka;
OB - Oblica

CONCLUSION

OL of six Croatian cultivars grown in an organic
orchard showed remarkable quantitative differences
in the phenolic profiles. Distinct discrimination among
cultivars was achieved by the CDA. Short time cold
OLI preparation resulted in a considerable transfer
of phenols, although lower compared to hot prepara-
tion. One cup of cold OLI is sufficient to achieve sev-
eral times higher intake of hydroxytyrosol derivatives
than minimally required for the beneficial health effect.
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