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Effect of composted olive mill solid waste on oil percentage and quality of olive oil
cvs *Zarad’ and ’Roughany’ on Manjil region
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ABSTRACT

Olive mill solid waste is enriched from organic matter and mineral nutrient elements, which can be used after compostation
for inproving soil fertility and solve its disposal problem. For this purpose, a factorial experiment was carried out during
2013 to 2015 in Manjil region. The treaments were different levels of composted olive mill solid (12, 24 and 36 kg per tree
and followed by 15 kg per tree rotted sheep manure as a control) which used on two oilve cvs Zard and Roughany. The
results showed that there was no significant difference for oil percent between control and different level of compost after
first year, but on the second year, olive tree treated with 36 kg compost showed significantly 5.71 oil percent more than
other treatments. There was no significant difference between different leveles of compost and control for oil free fatty acids
and absorption in the ultraviolet wavelengths (K, and Ky7) over two years. In the second year, the trees that had been
treated by 24 and 36 kg of compost, had a better oil quality form which peroxide value was less as compered to other
treatmentes. On the second year, oil quality from which flavonoid content in olive tree treated with compost was
significantly better than control. However, on this year, oil chlorophyll and carotenoid content of coltrol was higher than
compost treated tree, but no significant differenec was found between compost treated trees and control for the ratio of oil
chlorophyll to carotenoids content. There was a significant difference between two olive cultivars, Roughani and Zard for oil
free fatty acid, peroxide value, Ky, and Ky, phenols, flavonoids, chlorophyll carotenoids. Overall, the oil quality of both
olive cultivars which treated with manure and compost was in the range of extra virgin olive oil, based on standards of the
International Council of Olive Oil at two years.

Keywords: Antioxidant capacity, oil percent, total phenol, total felavonoiedes.
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Table 1. Some physical and chemical properties of soil in the experimental site

Soil depth Texture EC (mscm™) %0.M %0.C %N P (ppm) K (ppm)
0-30cm Loam 5.76 0.017 0.01 0.001 33 290
30-60 cm Clay-Loam 4.44 0 0 0 1.3 180
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Table 2. Effect of olive-mill solid wastes (OMSW) compost on oil percentage and oil quality charaeterestics of olive oil

Treatments %0il (dry mater) Free fatty acids (% Oleic acid) Peroxide value (meg O,/kg Qil) Kazs2 Ko

2014
To 47.52° 0.63% 10.72% 1.75*  0.16°
T: 48.06° 0.61% 9.47 ™ 1.73*  0.20°
T 50.90° 0.65° 8.70 ° 1.79% 0.18%
Ts 47.12° 0.64° 11.47°% 1.80* 0.18%
2015
To 48.29"° 0.34° 7.33% 2.13%  0.19?%
T: 49.65% 0.40° 8.07° 1.94%  0.17?
T, 53.49% 0.39% 6.47° 2.05* 0.19°
Ts 54.00°% 0.38% 6.47° 2.02* 0.8°
AREVOO - <0.8 <20 <25 <0.22
ARVOO - <2 <20 <2.6 <0.25

il e )0 0 Jleisl mhaw 1o (5l sixe olds laes o8> L gt o sla Sk (L o o
For each year, means in each column followed by the same letter are not significantly different at P <0.05.
* Ty (Control) =15 Kg Sheep manure/Tree, T;=12 Kg Compost/Tree, T,=24 Kg Compost/Tree, T;=36 Kg Compost/Tree, AREVOO =Acceptable
Range for Extra Virgin Olive Oil (EEC, 2003) & ARVOO= Acceptable Range for Virgin Olive Oil (EEC, 2003)

Sesd 5l p90 5 Jsl b 5o s 085 99 09, (RS S 33 9 09, oy dunlie Y Jour
Table 3. The comparison of oil percentage and oil quality characterestics of two olive cultivars in first and second
year after treatment
Maturity index %0Qil (dry mater) Free fatty acids (% Oleic acid) Peroxide value (meq O,/kg Oil) Ky Koo

2014
Zard 1.72 45.09° 0.31° 11.98° 1.68% 0.12°
Roughani 4.85 51.72% 0.94° 8.19° 1867 0.24°
2015
Zard 1.98 53.75°% 0.22° 9.30% 1.96° 0.16°
Roughani 441 48.97° 0.53° 487° 209% 0.21°
AREVOO - - <0.8 <20 <25 <0.22
ARVOO - - <2 <20 <2.6 <0.25

Do o i |y (S5 G503l Bl p o0 0 Jleisl maw 45 o me Sglds e Gl slad > b i o b Silee Sl j2 50 %
For each year, means in each column followed by the same letter are not significantly different at P <0.05 based on Tukey's test.
* AREVOO= Acceptable Range for Extra Virgin Olive Oil (EEC, 2003) & ARVOO= Acceptable Range for Virgin Olive Oil (EEC, 2003)
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Table 4. Effect of different levels of olive waste composted compared to sheep manure on the antioxidant activities of
olive oil in the first and second year after the treatment

Total Phenol Total Flavonoid Chlorophyll Carotenoid Chlorophvll/ Carotenoid Antioxidant capacity

- (mg /Kg) (mg /Kg) (mg/Kg) (mg/Kg) phy (DPPH Sc %)

To 552.04? 185.89" 1672 1.04° 1.62° 27.45%

T 519.90°¢ 140.99° 1.53% 1.002 1.522 28.782

T, 526.75™ 274.752 1.40° 0.89? 1.59°¢ 22.08°

T 544.90% 200.76° 1.37° 0.88° 1.572 23.52%®
2015

To 410.51° 452.61° 1.80° 0.92° 1.962 28.91°

T, 438.16° 503.31% 1.42" 0.74" 1.93° 34.36%

T 460.94° 423.032 1.27¢ 0.68°¢ 1.892 32.662

Ty 475.59° 476.36° 1.54° 0.82% 1.89° 29.03°

il e )0 O Jleis a0 (5 Io sixe oldd laes slad > L ot o sla Sk (L o o
* For each year, means in each column followed by the same letter are not significantly different at P <0.05
* To (Control) =15 Kg Sheep manure/Tree, T;=12 Kg Compost/Tree, T,=24 Kg Compost/Tree, T;=36 Kg Compost/Tree, AREVOO =Acceptable
Range for Extra Virgin Olive Oil (EEC, 2003) & ARVOO= Acceptable Range for Virgin Olive Oil (EEC, 2003)

o Sl Jle 99 5 S b G5 08, 99 0f9) (S aSTal el Aglie B Jgur
Table 5. The comparison of antioxidant activity of oil of the two olive cultivars during one and two years after treatment

Maturity Total Phenol Total Flavonoid ~ Antioxidant capacity ~Chlorophyll  Carotenoid ~ Chlorophyll/
index (mg GAE/Kg oil) (mg CAT/Kg oil) (DPPH Sc %) (mg/Kg oil)  (mg/Kgoil)  Carotenoid
2014
Zard 1.72 462.03° 143.99° 25.48°% 1.23° 0.75° 1.64*
Roughani 4.85 609.76° 190.54* 25.43° 1.75% 1.15% 1.51°
2015
Zard 1.98 373.08" 42553° 28.67° 1.43°% 0.71° 2.03°
Roughani 441 519.52*% 502.12* 23.61° 1.58% 0.87% 1.81°

ECRI KRS g PUES P PP S S PRI T S WOV PN JE PRI ORIV P LN < PO ISV
* For each year, means in each column followed by the same letter are not significantly different at P<0.05.
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