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LBETRACT
The pomegranate (Punica granaium L} iquor has been producad for several centuries in
12 souih of Portugal, mainly in the mountain areas. The “Assaria” varicty is the preferred
-sltivar due io its organoleptic propertics and high zrils to peel ratio. Wild pomegranates
sre also widely distribuied but, despite the neaith henelits that have been associated to the
-1its, they continue to be unappreciated for consumgtion. Liguor preparalion is a very good
-irernative for wild pomegranate fruits. We prepared nomegranaie liquors by following a
waceration procedure using the arils or juice of Asseria and wild pomegranate fruits.
strawberry trec (Arbuius vnedo L) fruit spirits were usod to prepare the liquors. At the end
- the maceration time & day as minimum sugar syrun was added. The maturation period
vas three months or longer. The obtuined liguors showed 2 very attractive pink colour. The
-slnur and the toral polyshenol, as weill as the anthocyiin and ellagitannin profiles, were
+ sasured at the end of the maceration and maturation times. Wild pomegranates gave rise
~uors with more intense pink colour end higher polyphenol contents than the prepared
ssing Assaria fruits. The anthocyanin and ellagitannin proiiles also indicated higher contents
.f polypkenois lor liquors prepared using wild poregranate fruits. When juice is used
~stead of complete arils during the maceration narind punicalin is not presert and the
-~nsequently total pelyphenols is low. Tne main anihocyaning weniified in the liguars wers
‘aiphinidin- 3,5-diglucoside, cyaniding-3,5-dighicosiae, daiphinidin-3-glucoside, cyaniding—
i-glucoside, palargenidin-3-glucoside; the main cilagiiannins were punicalagin @0z
sunicalin.

eywords: Pornegranate, maceraies, liquor, anthocyaiins, ellagHonning

IMTRODUCTION

>amegranate {Punica granatum L) is a shrub original from india and has bzen -

-~opical and subtropical countries {(iMelgareio, 2011, Mousavinciad, 2009; wolkern D000 =8
- most countries of the Mediterranean area, pomegranates grow in Poriuzs

-zuthern regions. In Algarve pomegranatas giow as @ wild shrub, usugsiiy In ths

-+her orchards. Some of these wild shrubs were budded with selecied co iz “ =
sssaria variety one of the most popular (Miguel, et &', 2004). The wild frums oL

:maller arils, higher seed to juice ratios and higher contents of husk, being trer:

255 appreciated or simply non-used.The health penefiis of pomegranate fruin: -
-ssociated with their phenclic compounds (Bialonska, et al., 2010; Dell'agli ¢ -
:t al, 2010; Tezcan et al, 2010; Viuda-Martos, ct al, 201G; Cliveira =
“iousavinejed et al., 2009; Basu & Penugonda, 2008; Paiel et al., 2008; Shut
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Pérez-Vicente et al, 2002). Aromatic pomegranate liguor would show therefore some
properties of functional drink. This liquor has an attractive pink colour and is traditionally
sroduced in Monchique. The city of Algarve is also the heart of strawberry tree fruits
tArbutus unedo L.} distillate production. The preparation of the pomegranate liquor follews
& maceration procedure and uses the strawberry tree fruit distiilate as the alcohol source.
This gives to the final liquor the aroma of this distillate. The preparation of liquors can also
ve made using fig fruit distillates, which are much cheaper. Hawevor i this case a partially
ceodorized distiliate is desirable (Galego, et !, 2011). This woik describes the preparation
of pomegranate liguors using wild and Assaria pomegranate fruits with fruit distillates. Total
oolyphenols, the phenolic profiles, pH, acidity, total soluble sclids and colour were
monitored in juice fruits, macerates and liquors.

MATERIALS
§=Mples of wild and budded pomegranates were randomly collect in different orchard
""""" wing both kinds of pomegranates, in November 2010, Arputus unedo L. distillate was

.,x;ded by a local producer. The properties of the distillate were in accordance with the
uropean Legistation (European Union EC, Regulation 110/2008) and with the specific
orivguese law (Decreto-Lei 238/2000 de 26 de Setembro). Partial ceodorization of the fig
sistiliste was performed in laboratory by following a previous procedure (Galego et al.
Z011).

(X I S S #LY]

Liguor preparation

Pomegranate liquor preparation. Pomegranate arils were hand separated, and used
immediately. The pomegranate arils were macerated in concentrated strawberry tree fruits
distillate (70 £ 2 % v/v} or in a partially deodorised and concentrated fig distillate (68 + 2 &
v/v). The amount of used arils was 1000 g L '. Three replicates were made for each set o
experimental conditions. After maceration the resulting liquid was filtered and sugar syrup
{a sucrose aqueous solution {~ 1 kg L)) was added. Liquors with 240 + 5 g/L of sugar anc
final alcohol proof of 18 + 2 % v/v were obtained. The maceration period was 6 months anc
and the maturation time also 6 months.

METHODS

Physical measurements: Seven fruits of cach pomegranate type were individually analysec
for physical characteristics. Fruits were weighted using Ohaus Pioneer {Nanikon
Switzerland} balance of accuracy 0.01 g, twenty arils of each cultivar were also weighted
with Ohaus Pioncer (Nénikon, Switzerland) balance with 0.0001 g accuracy. The totaf solubl.
solids were measured by refractive index as 2Brix with an ABBE Atago refractometer {Tokyc

Japan} expressed at 20 9C and calibrated with distilled water. the colour of th:
pomegranate juices, macerates and liquors was determined using a Dr Lange Colorimeter
D65/10 {(Neurtex, Spain). The colour was determined according CIF {Comission Internation:

del’Eclairage) using the coordinates L* for fightness, a* for red-greenness, and b* for blue-
yellowness. All analyses were repeated 7 times in 5 ml samples placed in the instrumer

specific cuvette,

Total acidity, pH and total poifvpnencis: The total acidity was measured by titration using -
potentiometric method. Measurzmant of o was done with a pH meter (Crison, Spain) afte
cahbrat;on w:th the standa’c:c 4 and 7. The {otal po yph@nol comenta were measured by the
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solin-Ciocalteau method (Regulation el Lz 0 - okl
=osorbance intensity was measured at “58 nv uzirz 2 Do 1300
sandenong, Australia).

=yl

Mal e od . L7
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erid as standard. The

VVis spectrophotomeater

ctal antizocyonin indey and anthcoyonin prefifes: The wotal anthocvanin index was carried
2ut by the sulphur decolourization method &5 in nravious works {Galege et al., 2011LThe
mam anthocyanins were identified by LC-MS. The £C-S suster is an Apilent Technologies
200 Series 1C coupled Lo 2 Bruker Dallonics HCT ultra lion trap detector), The lonization
22 made by clectro-siray in the positive polarity, A Purospher STAR {Miorck, Germany)
ThroCART 125-2 {12.5 om fengih, 2 mm internal dismeer, RP-18, 5 wm) column stabilized
: 75 °C was used for HPLC. The used ionizing agent was formic acid. The other polynhenols
zra anatysed using a similar procedurs bt in negalive mode.

Lntioridani eciivity: The antioxidant propertics of the liquors were cvaluated using the 2,7

-nenyl-1-picrythdrzeyl radicel (DPPH assay) and ithe

s=szv) {(Forreira et al, 2009).

e

~-carctene bieaching method (BB

Srtistical anoiysis: The results of each parameter were eveluated using cng-way analysis of
znce (ANOVA) witli P<0.05. A the sialistical analysis was performed by iPM SPSS
sxnstics {version 19).

SESULTS AND DISCUSSIDN
wviiral meosurements. The mass of the arils, the husk percentage, the °Brix, the Reg-
se=nness, the acidity and total the phenol contents were compered for the two cultivars,

Tz juice percentage and pH were also evaluated. The obtained resulis are prosentad in

N

Table 1. Propertias of the studied vomegianats types

o/ Acidity Yeotal Arils Husi 2 Brix fen-

meamet {2/} incliric Phonsls iiass N Zrecanass
widy &/t (s} a*

B i 3061007 1112006 D50740153  90+48 160402 43102

1252004 0338:r0071 4761L2F5

171402

56102

= otal polyphenols as well as the anthocvenin contents reach a maximum concentration

er seven and five days, respectively. This has been observed for the preparation of myrile

y liguors (Galego e 21, 2011). The Lowal polyphenol contents as well as the antioxidant
ity are nigher for liguors nrepared using the wild fruitz (see Tahic 2)

table 2. Properties of the preparad liguors.

Acidity
{g/1) Un citric scidh

Total
Fhencls

Eed-

&

~chestor, M14 6HIR, UK

39 RO0S

Antloxidant
sreenness  DPPLLIEC,

Aotivity
{mg/ml)
BOW (ECo)

AZT+008
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Wild 1.05£0.06 .29+ 0.03 14101 0574004 5.04 %023

fhe major anthocyanins identified in pomegranate juices, macerates and liquors of both
yomegranate types were delphynidin-3,5-diglucoside, delshynidin-3-glucoside, cyaniding-
3,5diglucoside and cyaniding-3-glucoside and the minor noaks were pelargonidin-3-5-
jiglucoside and pelargonidin-3-glucoside (Figure 1) (Zhang ct al,, 2009; Aligourchi et al.,
2008; Gil et al., 2600; Miguel et al., 2004). Other dentified polyphenols were punicalin and
sunicalagin.

o A - Dalphinidin diglicoside
B - Cyanidin diglicoside

C -Delphinidinglicosite

D - Prlargonidin diglicoside
«Q E - Cyanidin glicosid

¥ - Pelasponidin glicoside

®
gr_', ¥ G - Cyanidin pantoside
A

= $.70

3;
" ______’/\/
.
! 9 15 11 32 13 15 i iv a7
Time/min

Figure 1. Anthocyanin profile of a pomegranate juice prepared with wiid fruits,

CONCLUSIONS
Wiid pomegranates showed to have good properties for liquor preparation. The antioxidar.
activity and the polypheno! contents are slightly higher for wild fruits.
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