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Abstract 

 The aim of this study is to evaluate the effect of Talcoliva® M on the extraction yield 

and quality of extra virgin olive oils from two Albanian autochtonous “Kalinjoti” and “Ulliri i 

holle i Himares” olives. The olive oil extraction process was carried out according to the 

Abencor system at 25˚C in Center of Agricultural Technology Transfer Vlora, Albania. 

Talcoliva® M - a talc grade produced from Imerys in Spain, that is commonly used in olive 

oil extraction. Tests were made for the two cultivars with and without talc addition. The 

results showed that the addition of Talcoliva® M and a lower temperature in extraction 

process improved the oil yield. (Kalinjoti cultivar (20.5kg oil/100 kg olives without talc 

addition and 22.5kg oil/100kg olives with talc addition).  Acidity, peroxide index, K270 and 

K232 of the resulting oils can be considered in accordance to the maturity index of the used 

olives. The degree of acidity, peroxide and UV extinction values were better with Talcoliva® 

M. The lower values of these quality parameters indicate that Talcoliva® M gives a better oil 

quality. The unsaponifiable matter were similar for the two types of olive oils extracted with 

and without the addition of talc. The use of 1.5% of Talcoliva® M caused also a significant 

increase of oleic acid and polyphenols. It is important to note that all the oil samples fulfill 

the quality requirements set for highest olive oil quality class: “Extra Virgin Olive Oil” 

according to the EU Commission Regulations (EC) No 1989/2003. 
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1. Introduction 

Olive (Olea europea, Oleaceae) is a slow-growing, long-lived, evergreen tree uniquely 

adapted to the climate of the Mediterranean basin and considered a defining feature of this 

climate (Smartt and Simmonds, 1995). The olive tree, olive fruit and olive oil have been at 

the core of Mediterranean agriculture and trade since early cultivation times, providing 

sustenance to various cultures and civilizations of the Mediterranean Basin (Vossen and 

Devarenne, 2011). The Mediterranean people considered olive oil not only an excellent food 

but also a healing agent. Olive oil is a key component of the traditional Mediterranean diet, 
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which is believed to be associated with a relatively long life in good health (Visioli and Galli 

1998, Tamilgan, 2007). 

Olive tree cultivation, traditionally established in the Mediterranean countries, has been 

extended to many other parts in the world. As a result of new plantations and improvements 

in culture techniques, the production of olive oil has increased by 50% in the last ten years 

according to the International Olive Oil Council (2008).  

The story of the origin of olive oil in Albania has no difference from its spreading path in 

the Mediterranean. Albania is a Mediterranean country where it is thought the olive tree has 

originated. Production of virgin olive oil is a process that may be affected by a number of 

factors. The main steps in olive oil production are olive crushing, paste malaxation and oil 

separation. Paste malaxation has been extensively studied because of its influence on oil 

quality (Angerosa et al., 2001, Ranalli et al., 2003a, Morales and Aparicio, 1999); 

temperature and mixing time are the main factors. Top quality oils are obtained at low values 

of these variables, but extraction yields are also low under such conditions. It has been 

reported that the best option to improve extraction yields along with little oil alteration is 

increasing mixing time (Moya et al., 2006). In the olive oil extraction process, 10–20% of oil 

remains inside the unsheltered cells or is left in the colloidal system of the olive paste 

(microgels) and some is bound in an emulsion with the vegetable water. The difficulty of 

freeing this ‘‘bound” oil lies mainly in the fact that the droplets of dispersed or emulsified oil 

are surrounded by a lipoprotein membrane (phospholipids and proteins) that keeps them in 

that state (Boskou, 1996, Petursson et al., 2004). This phenomenon is more pronounced in 

some olive varieties, like Ulliri i holle i Himares, and when fruits are harvested early. The 

pastes obtained from these conditions are called ‘‘difficult pastes” and usually need the use of 

a coadjuvant, which is added at the malaxation step, to break down emulsions, allowing most 

of the oil to be extracted. Spain was the first country which regulate coadjuvant use (Ministry 

of Health and Consumer, 1986) and natural talc (hydrated magnesium silicate) was the first 

product allowed for olive oil extraction. Later, the CE Norm 1513/2001 defined virgin olive 

oils, excluding oils obtained by coadjuvants with a chemical or biochemical action.  

Beyond this legal definition, carbohydraseoils could no longer be considered as virgin 

olive oil, because of the biochemical action causing cell wall rupture (Ranalli et al., 2003b) 

and talc remained as the only approved coadjuvant, since its action is merely physical (Cert et 

al., 1996). Talc is authorized as a food additive and coadjuvant (E553b) (CE Directive 30/ 

2001).  
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The use of talc as coadjuvant has been proved to increase oil extraction yield with no 

interference on oil quality (Fernández et al., 2008). Talco is magnesium silicate hydrate with 

a laminar structure. Talco describeses as a mineral insoluble in water and low chemical 

reactivity, although it represents affinity for organic compounds. Thanks to the laminar 

structure and characteristics, Talko represents organophilic or lipophilic properties, that 

means there is a high capacity for the adsorbed oil in its structure. Thanks to these 

characteristics, Talco was used as coadjuvant extractant in olive oil extraction. 

The mechanism of action consists in shortening the time of the composition; adsorption of 

tiny droplets of oil on its surface to form dots with size larger by increasing the amount of oil 

free, favoring an end the process of merger, and reduces the growth of the chemical market 

deteriorating oil. One of the most important component of talco is calcium carbonate. 

Calcium carbonate is one of the most abundant compounds on the earth. Pulverized calcium 

carbonate acts as adsorbent medium and can make droplets of oil merge into larger drops, 

thus facilitating oil separation. Calcium carbonate does not react with oils because of its 

crystalline structure and water affinity (Dentel, 1991) and it is easily removed by 

centrifugation together with olive pomace due to its high density (2.72 g/cm3) and water 

affinity. In addition, calcium carbonate is authorized by European Union regulations 

(Directive 2001/30/EC) and used worldwide as a human food additive (E170).  

The aim of this study is to improve extraction of virgin olive oil using Talcoliva® M as 

coadjuvant extractant at laboratory scale and to evaluate the indicators of quality in olive oil 

from two authoctonous cultivars in Albania: Kalinjoti and Ulliri i holle i Himares. 

 

2. MATERIALS AND METHODS 
2.1. Olive samples 
“Kalinjoti” cultivar was collected in the northeast hills of Vlora city and “Ulliri i holle i 

Himares” was collected in the southeast of Vlora city. These cultivars were used for 

extraction experiments. The olives were collected directly from the tree. Later olive fruits 

were set in small perforated plastic crates (30-40 kg), to realize their good ventilation and 

then was transported in CATT, Vlore were milled within 24 h. 
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2.2. Technological coadjuvant 
 

Talcoliva® M, commercially available, was used as technological coadjuvants in oil 

extraction process. Table 1 shows the characteristics of Talcoliva® M which completes 

requirements to be considered as food additives. 

 

Table1: The characteristics of Talcoliva® M 

 
Coadjuvant 

 
CaCO3 

% 

Medium 
particle size 

(D50) µm 

 
Density  
g/cm3 

Specific 
surface 

B.E.T, m2/g 

 
Manufacturer

Talcoliva® M       0.8 7.1 2.78 9 Luzenac 
 

2.3. Analytical methods 

Olive fruits, pastes and olive pomace were sampled throughout the process for 

analytical determinations. Moisture and volatile material content were determined from 

weight loss at 105 0C. Oil content assay was performed by Soxhlet extraction according to 

EEC Regulation 2568/1991. The olive maturity index was determined by a subjective 

evaluation of the color of the olive skin and flesh (Uceda and Frías, 1975, Vossen, 2005). The 

procedure consists in distributing 100 olives in eight groups, according to the following 

characteristics in table 2: 

 

Table 2 The maturity index. 

Maturity index The color of the olive skin 
Class 0 bright-green skin 
Class 1 green-yellowish skin 
Class 2 green skin with reddish spots 
Class 3 reddish-brown skin 
Class 4 black skin with white flesh 
Class 5 black skin with <50% purple flesh 
Class 6 black skin with >50% and <100% purple flesh 
Class 7 black skin with 100% purple flesh 

 

The index is given by , where N is the group number and n is the olive 

number in that group. Maturity index values range from 0 to 7. The moisture content (%w/w) 

was determined by drying the milled olive at the 1050C to constant weight (Moya et al., 

2010) and the total oil content (%w/w) was determined by Solxhet extraction. (OJEC, 1991). 

Oil samples were taken in dark glass bottles and stored in a fridge until analyzed. Before 

characterization, oils were paper filtered. 
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Free acidity, PV (peroxide value) and UV light absorption (K232, K270, ΔK) were 

determined following the official analytical methods described in EC Regulation 2568/91 

(Commission Regulation ). The mean of the data was calculated from three biological repeats 

obtained from three independent experiments. 

For the free oil acidity, a known weight of olive oil was dissolved in a mixture of 

diethyl ether / ethanol (1:1 v/v). The mixture was titrated with potassium hydroxide in 

methanol (0.05M) in the presence of phenolphthalein as indicator. For peroxide value, about 

5g of olive oil was dissolved in a mixture of acetic acid/ chloroform (3:2 v/v), and saturated 

solution of KI (1ml) was then added. The liberation iodine was titrated with sodium 

thiosulphate solution (0.05M) in the presence of starch as indicator.  

The analyses of fatty acids were performed according to the official method of the 

European Community Regulation (Commission Regulation). The olive oil samples were 

esterified in a methanol solution of 2N KOH for 30 minutes at 50°C. The 

gaschromatographic analyses of fatty acid methyl esters were performed on a Perkin Elmer 

gas chromatograph, equipped with a flame ionisation detector (Shimadzu QP2010): The 

column was a fused silica capillary SE30 length 25meters, diameter 0.25 µm. Helium was the 

carrier gas (6ml/min). The column temperature program was: initially isotherm at 140°C for 

10min, an initial programmed rate of 1°C/min up to 160°C, then a second rate of 2°C/min up 

to 220°C and a final isotherm for 15 min. Samples were injected into the split mode. The 

apparatus itself carried out recording and integration. The gas-chromatographic peaks were 

identified as corresponding fatty acid methyl esters by check of the elution order on the 

column and compared the retention times with those of pure standards.  

The total phenol content was determined according to the methods described by 

Gambacorta et al. 100g of oil was extracted three times with 500 ml of methanol (methanol / 

Water: 40v/60v). The total phenols in the oil extracts were measured by the Folin-Ciocalteu 

assay. The measurement was carried out at 765 nm via UV-spectrophotometer. Results were 

expressed as mg of gallic acid equivalent in one kg oil. 

 

2.4  Oil extraction process 

The olive oil extraction process was carried out according to the Abencor system at 

25˚C in Center of Agricultural Technology Transfer (CATT) Vlora, Albania. The productive 

process of extra virgin olive oil involves: olive crushing, aimed to tear the flesh cells and let 

the oil run out; olive paste malaxtion to enable the merging of oil droplets into larger drops, 
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until they form “pockets” that can be separated into a continuous liquid phase; olive oil 

separation from the other phases by pressure, centrifugation or percolation.  

A total of eight extractions are performed: Two parallel proves with “Kalinjoti” and “Ulliri i 

holle i Himares” cultivar were processed by adding talc (Talcoliva® M by Imerys talc, 

Luzenac, France) at 1.5% level; Two parallel proves with “Kalinjoti” and “Ulliri i holle i 

Himares” cultivar were precessed without talc addition. Talcoliva® M was added at the 

beginning of the malaxation phase. To improve oil yield, several researches have been 

evaluating the effects of both malaxation phase (time and temperature) and technological 

coadjuvants (talc) wich added at the malaxation step. This operation procedure leads to a high 

extraction yield and improves oil quality, due to a reduced volatile compound loss and greater 

polyphenol content. The use of coadjuvants results in increased industrial extraction yields 

while, at the same time, oil quality is unaltered (Espínola et al., 2009). 

 

3. RESULTS AND DISCUSSION 

Table 3 shows compositional characteristics and maturity index of the two cultivars that 

we studied in two different periods of harvesting date.  Moisture and oil content were those 

normally detected in olives, whose low ripeness degree was evinced by the maturity index. 

Table 3: Compositional characteristics and maturity index of the processed olives 
 Cultivar Kalinjoti Ulliri i holle i Himares 

01.11.2016 30.11.2016 01.11.2016 30.11.2016 
Maturity index 2.33 3.5 2.30 3.01 
Fruit average weight(g) 3.67 3.92 1.39 1.42 
Stone average weight(g) 0.64 0.66 0.35 0.37 
Pulp-stone ratio 5.05 5.3 3.11 3.17 
Moisture(%) 63.8 62 64.5 61.7 
Oil (%) 11.7 12.8 10.2 10.8 
Oil (% dry matter) 24.5 25.2 21.3 21.7 

 
The use of Talcoliva® M coadjuvant at 1.5% w/w in extraction procces is shown in table 4. 

The Talcoliva® M addition improves the oil yield in two cases. The Talcoliva® M addition 

increased the oil yield more for the Kalinjoti cultivar (20.5kg oil/100 kg olives without talc 

addition and 22.5kg oil/100kg olives with talc addition) than the “Ulliri i holle i Himares” 

cultivar. Cultivar Kalinjoti that dominates on the Albanian orchards confirmed as a cultivar of 

interest for the production of olive oil. 

 

 

 



JOURNAL OF INTERNATIONAL ACADEMIC RESEARCH FOR MULTIDISCIPLINARY 
Impact Factor 3.114, ISSN: 2320-5083, Volume 5, Issue 1, February 2017 

 

47 
www.jiarm.com 

Table 4: Oil yield (%) 

Talcoliva M 
Kalinjoti 

 
Ulliri i holle i Himares 

 
01.12.2016 30.11.2016 01.11.2016 30.11.2016 

 
 

0% 

 
19.5 

 
20.1 

 
17.55 

 

 
17.7 

 
19.7 

 
21 

 
17.80 

 

 
17.80 

 
 

1.5% 

 
21.03 

 
22.4 

 
18.30 

 

 
18.4 

 
21.5 

 
22.6 

 
18.45 

 

 
18.51 

Tables 5 and 6 show that the quality of the oil is improved when Talcoliva® M is used in oil 

extraction. The results also show that the Talcoliva® M gives a lower acidity, lower peroxide 

values and lower UV extinction coefficients (K270 and K232) than without Talcoliva® M. 

Kalinjoti had lower acidity(0.35); lower peroxide value (4.3): lower UV extinction 

coefficients (K270 and K232) (0.143 and 1.91) with talc addition, than Ulliri i holle i Himares 

(0.52). These values were for the first period of the harvesting time. Lower values were 

obtened for the second period of the harvesting time. The lower values of these quality 

parameters indicate that Talcoliva® M gives better oil quality than without Talcoliva® M 

used in this study. The Unsaponifiable matter values were similar for both extraction. The 

quality of the oil was better for Kalinjoti cultivar than Ulliri i holle i Himares cultivar. It is 

important to note that all the oil samples fulfill the quality requirements set for highest olive 

oil quality class: Extra Virgin Olive Oil. The olive oil quality ranking is set by the European 

Commission in the Regulation of (CE) No1989/2003. 

 

Table 5: Olive Oil Quality. Parameters obtained by Abencor System for the Kalinjoti olives. 
Harvesting Date Parameter Without Talc TALCOLIVA M

01.11. 2016 Degree of Acidity 0.41 0.35 
 Peroxide Value(meq O2/ kg) 4.9 4.3 
 Unsaponifiable matter 1.16 1.14 
 Extinction Coefficient K 270 0.15 0.143 
 Extinction Coefficient K 232 1.96 1.91 

30.11.2016 Degree of Acidity 0.39 0.34 
 Peroxide Value (meq O2/ kg) 4.2 4.0 
 Unsaponifiable matter 1.06 1.06 
 Extinction Coefficient K 270 0.15 0.143 
 Extinction Coefficient K 232 1.82 1.80 
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Table 6: Olive Oil Quality. Parameters obtained by Abencor System for the Ulliri i holle i 

Himares olives. 

Harvesting date Parameter Without  Talk TALCOLIVA M 
01.11. 2016 Degree of Acidity 0.59 0.52 

 Peroxide Value (meq O2/ kg) 6.8  6.3  

 Unsaponifiable matter 1.35  1.32  

 Extinction Coefficient K 270 0.17  0.15  

 Extinction Coefficient K 232 1.99  1.97  

30.11.2016 Degree of Acidity 0.5  0.49  

 Peroxide Value (meq O2/ kg) 6.78  6.5  

 Unsaponifiable matter 1.35  1.35  

 Extinction Coefficient K 270 0.15  0.15  

 Extinction Coefficient K 232 1.87  1.85  

 
These results of native varieties represent quality and balanced profile of fatty acids, 

comparable with the Mediterranean countries. Cultivar Kalinjot confirmed as a cultivar of 

interest for the production of a high quality olive oil. This cultivar contains the highest 

concentration of oleic acid (79.2%) when we add Talcoliva® M,  than the concentration of 

oleic acid (70.1%) in Ulliri i holle i Himares. The results of fatty acids of olive oils samples 

are shown in table 7. 

Table 7: Fatty acid content of olive oils samples (%) 
Fatty acids Kalinjoti Ulliri i holle i Himares 

Without Talc Talcoliva M Without Talc Talcoliva M
Palmitic acid 9.74 9.76 8.16 8.19 
Palmitoleic acid 0.39 0.41 0.42 0.39 
Stearic acid 2.49 2.75 1.89 1.98 
Oleic acid 78.3 79.2 70.19 70.1 
Linoleic  acid 13.6 13.9 10.7 10.8 
Linolenic acid   0.91 0.89 0.22 0.24 
Arakidic acid   0.39 0.41 0.44 0.44 
Behinic acid   0.12 0.13 0.09 0.1 

 

As regards the other analytical parameters, the use of talc caused a significant increase of 

total phenols in Kalinjoti cultivar more than the other cultivar. This is shown in table 6. Total 

phenol content as gallic acid equivalent, the “Kalinjoti” was the highest (222.5 mg/kg) with 

talc addition but “Ulliri i holle i Himares” has a lowest percentage of these components 

(214.5 mg/kg) with Talcoliva® M addition. Also Uceda et.al reported higher phenol contents 

in oils when talc was used.  
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Table 8: Total phenol contents of olive oils samples (mg/kg) 

CULTIVAR Talcoliva M  % Galic acid (mg/kg) Average value 
Kalinjoti 0 223 220 

0 217 
Kalinjoti 1.5 220 222.5 

1.5 225 
Ulliri i holle i Himares 0 210 205 

0 200 
Ulliri i holle i Himares 1.5 211 214.5 

1.5 218 
 

 

4. CONCLUSIONS 

The purpose of this study was to evaluate the effect of Talcoliva® M on the extraction 

yield and quality of extra virgin olive oils from two albanian  autochtonous “Kalinjoti” and 

“Ulliri i holle i Himares” olives. The olives were collected from two different areas in Vlora 

City. The olives were harvested at two different stages of the ripening period (Nov-Dec 

2016). The olive oil extraction tests were carried out according to the Abencor test at the 

Center of Agriultural Technology Transfer Vlora, Albania. The results showed that the talc 

improved the oil yield. The amount of talc that we added was 1.50 % of its weight on the 

weight of olives. Its also showed that Talcoliva® M gave higher oil yields than without talc. 

The obtained data pointed out a significant effect of talc on the extraction yield and on the 

quality of the oils obtained from olives of native cultivars,  Kalinjoti and Ulliri i holle i 

Himares. In particular, the amount of obtained oil from Kalinjoti cultivar with talc addition 

was more higher, than the other cultivar. The acidity, peroxide, UV extinction values and 

polyphenols were better with Talcoliva® M. The quality of the olive oil can be classified as 

Extra Virgin Olive Oil according to the EU classification system for the olive oils. This 

indicates that the talc offers excellent benefits in olive oil manufacturing. 
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