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The effect of dressing oil content on storage characteristics and 

consumer appeal of sultanas and new grape selections for drying. 
 

C. R. Tarr and P. R. Clingeleffer 

CSIRO Plant Industry  

November 1999 
 

Background: 

 
Dried sultanas are coated with specially developed dressing oil after processing.  The application of 

this oil helps to improve the free flowing characteristics of the fruit after processing and reduces 

stickiness when compared to unoiled fruit (Tarr, 1989).  Previous studies found an application rate 

of 0.5 % w/w produced the best free flowing consumer product (Kochar, 1982).  The addition of oil 

in excess of 1.0% caused the fruit to have a sticky texture and the addition of less than 0.5% oil 

tended to leave the processed fruit clumpy and drier in appearance after storage.  Since this research 

was conducted, new dressing oils with different characteristics are now used by industry.  This 

project will verify the previous studies for the new oils and establish a benchmark for dressing oil 

addition to several new dried fruit selections.   

 

 In recent times, the industry has received consumer complaints about the excessive use of dressing 

oil on sultanas.  Furthermore, recommendations have been made to industry to lower fruit storage 

temperatures as an adjunct to improving processing characteristics and insect control.  Lower fruit 

temperature may affect the application efficiency of the dressing oils due to changes in viscosity. 

 

New grape selections, bred specifically for niches in the dried fruit market, have been released for 

commercial evaluation.  These grape varieties include Sunmuscat, a muscat flavoured seedless 

raisin and S67, a small berried seedless white grape aimed at the manufacturing market.  These 

grapes have performed well in the initial production and drying trial stage and are now in the 

process of being released for commercial production.  Studies to determine the optimum dressing 

oil application rate have not been conducted for these selections.  Compared to Sultana, the new 

selections may have different skin qualities and storage characteristics.  Consequently, it would be 

advantageous to the industry to determine the most suitable dressing oil addition rates before the 

new grape selections are in full commercial production. 

 

Furthermore, commercial customers of currant varieties are requesting the addition of dressing oil.  

This is aimed at improving the flowability of currant varieties during reprocessing.  No research on 

the optimum application rate required for this fruit has been undertaken. 

   

This report outlines the results of trials which have been designed to quantify whether these grape 

varieties require different amounts of dressing oil added after processing to produce the optimum 

consumer product when compared with sultanas. 

 

Project Aim: 
1. Observe the effect of application rates of dressing oil on the storage qualities of two new grape 

selections (Sunmuscat and S67) developed for drying when compared to sultanas. 

2. Compare quality parameters of sultanas when treated with Durkex 550 and the previous 

industry standard Durkex 500. 

3. Observe the effect of dressing oil application rates on the storage qualities of Zante and Carina 

currants, with reference to free flowing characteristics. 

4. Determine the effect of sultana fruit temperature on the distribution of dressing oils. 
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Synopsis of pertinent results: 
 

Previous research (Tarr 1989) showed that at standard packing shed moisture (approx. 16 %) the 

application of dressing oil to dried vine fruit improved its keeping quality compared to no added 

dressing oil.  The pertinent results from this study are that an application of 0.25% - 0.5% should be 

sufficient for Sultana and Sunmuscat, with at least 0.5% required for addition to S67.  The addition 

of dressing oil at 0.5% or above produced improved storage characteristics in Zante currant but not 

in Carina currants.  The chilling of dried fruit during processing did not affect the dressing oil 

spread over fruit provided normal agitation after application was carried out.  The main outcomes 

were:- 

 
 Dressing oil content above 0.25% had no significant effect on the compaction or sugaring of 

Sultana or Sunmuscat varieties at either 16% or 19% moisture content over a range of storage 

periods.  By contrast, for the white currant type S67, an application of 0.5% and 0.75% dressing 

oil caused a significant reduction in fruit compaction. 

 

 The application of dressing oil at or above 0.5% to currant type fruit reduced compaction and 

sugaring of Zante currant but not Carina.  The low compaction and sugaring occurring in the 

Carina samples may indicate that oil addition may have little advantage over no oil addition.  

Further studies involving a no added oil treatment are required to verify this assumption. 

 

 For all selections storage at high moisture levels, ie. 19% when compared to 16%, produced 

severe sugaring and compaction problems, which were unaffected by increased dressing oil 

levels. 

 

 Compaction and sugaring increased with all selections as storage time increased. 

 

 Changes in colour were often not significant and if significant were of a variable nature.  

Increases in L-value were generally related to increased sugaring.  Storage time had a 

significant effect on the L-value of Sultanas, giving higher readings after 4 months storage than 

at 2 months storage, which decreased after 6 months storage.  This is most likely due to rapid 

initial sugaring of the samples followed by berry darkening at 6 months. 

 

 The effects on fruit quality were similar on sultanas for both Durkex 550 and Durkex 500. 

 
 The spread of the three dressing oils (Durkex 500, Durkex 550 and Akorex) over chilled fruit (5, 

10 and 15
o
C) was similar.  When fruit was chilled below 10

o
C a slight increase in the viscosity 

of Durkex 500 and Akorex dressing oils was observed.  However, since all three dressing oils 

needed manual agitation of the fruit to facilitate a good spread over the samples the slight 

increase in viscosity would be of no consequence in commercial practice. 
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Section 1:  

Varietal studies, comparison between varieties and comparison of oil types. 

 

Aim: 
1. Observe the effect of application rates of dressing oil on the storage qualities of two new grape 

selections (Sunmuscat and S67) developed for drying when compared to sultanas. 

2. Compare quality parameters of sultanas when treated with Durkex 550 and the previous 

industry standard Durkex 500. 

3. Observe the effect of dressing oil application rates on the storage qualities of Zante and Carina 

currants, with reference to free flowing characteristics. 

 

Methodology: 
 

Dried fruit was obtained from both processors and drying trials at CSIRO.  Unprocessed sultanas, 

the new drying selections (Sunmuscat and S67) and the currant types (Carina and Zante currant) 

were tested for initial moisture content prior to processing.  The sultana and Zante currant samples 

were moisture adjusted prior to processing to allow sufficient water absorption to occur during 

processing to obtain the desired lower moisture content of 16%.  

 

Previous research has shown that dressing oil applied at less than 0.25% and greater than 1% caused 

stickiness or undesirable oiliness in the stored product.  The fruit was treated with 0.25, 0.5 and 

0.75% oil, to observe any effect the oil level may have on the dried fruit storage quality.  

 

All treatments were replicated three times and tested after storage at 15
o
C for 2, 4 or 6 months in 14 

kg cartons for the light coloured selections and 12 kg cartons for currant types. 

 

 All fruit samples were processed through the small-scale experimental processing machine at 

CSIRO Merbein.  Cone speed and clearance was adjusted so that the different varieties obtained a 

clean sample with minimal capstems and a damage index value of about 75 when measured by the 

CSIRO damage index method (Lewis and Simmons 1978). During processing the fruit moisture 

content was adjusted to either 16 or 19%, which reflected levels used in commercial lines.  Fruit 

samples were tested for moisture content using the Calipco moisture meter and adjusted to the 

desired moisture content by adding extra water to the sample after processing when required.  Fruit 

samples for 19% moisture were washed and recleaned twice to allow higher moisture absorption 

during processing and after sitting overnight had extra water added to bring the moisture content to 

about 19% if necessary.  Both black currant types were precleaned through the cone and riddles 

prior to full processing to obtain a stem free sample, this is a common practice in commercial 

premises. 

 

A range of quality assessments were undertaken prior to implementing the dressing oil study.  The 

results are presented in table 1.  Initial quality measurements taken included; damage index, skin 

potassium content, moisture content and colour measurements after processing and prior to oil 

addition (table 1).  
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Table 1: Mean values of fruit quality parameters (ie damage index, skin potassium levels, moisture 

content and colour assessment) after processing but before dressing oil treatments were applied.  

(n=3).  

 

 Desired

moisture 

% 

* Average 

measured 

moisture  

Damage 

index 

Skin 

Potassium 

L-value a-value b-value 

        

Sultana 16 16.0 67.2 1.87 34.22 5.42 16.43 

 19 18.5 82.6 2.31    

        

Sultana + d500 16 15.6 76.2 1.90 34.75 5.74 17.45 

 19 18.4 83.2 2.43    

        

Sunmuscat 16 15.9 71.1 2.22 31.91 4.92 13.84 

 19 17.5 76.0 2.24    

        

Shirana 67 16 16.7 68.8 2.59 31.52 5.51 15.24 

 19 18.5 72.3 2.95    

        

Carina 16 16.2 NA 1.91 NA NA NA 

 19 18.2  2.64    

        

Zante currant 16 15.9 NA 2.61 NA NA NA 

 19 18.1  2.29    

*As obtained from the dried fruit moisture meter set on tap 3 and read from the Thompson seedless 

chart. 

 

Oil application 

 

The dressing oil used in these experiments was Durkex 550, a widely used dressing oil in the dried 

fruit industry.  In addition, Durkex 500 the industry standard until some years ago was used in the 

sultana study to provide a comparison with Durkex 550 and reference to previous studies.  

 

Oil was applied to the fruit at the rate of 0.25, 0.5, or 0.75% v/w after processing and moisture 

adjustment had been made.  The desired application rates of dressing oil were achieved by applying 

measured quantities of dressing oil through a spray paint, touchup gun.  This allowed for an 

accurate addition of the desired amount of dressing oil, in a sprayed pattern.  All the Durkex 550 

could not all be added by pressurised spray at once due to misting of the oil under pressure, but the 

majority was applied this way.  The oil was sprayed onto the measured quantity of fruit in a sealed 

bag and mixed by shaking in the bag.  Extra oil if needed was added as a liquid and mixed by 

shaking the sealed bag.  

 

Post processing storage and sampling 

 

Once the oil had been applied the samples were packed into 875g lots in plastic zip top bags and 

randomly placed in 14 kg cartons. The cartons were then stored for 2, 4, or 6 months in a controlled 

temperature room at 15
o
C.   

 

Fruit samples  (875g) of each light coloured selection were randomly assigned a carton position 

after ensuring that fruit of a similar moisture content was placed in the same carton.  The currant 

selections were packed in separate cartons, weighing 12kg due to the fruits different shape and 

moisture content.  This is the common packaging size for currants. 
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When the samples were removed from storage, they were immediately ranked for compaction and 

sugar.  Samples were then taken for skin potassium content and colour readings using the CIE 

tristimulus L*, a*, b*, measuring system. 

 

 

  

Results and Discussion: 
 

Pre treatment assessment 

Results from pre-treatment assessments are shown in Table 1. 

 

 16% moisture levels were achieved for all samples when the accuracy range of the moisture 

meter is taken into account ( 0.5%).   

 

 19% moisture was not achieved with most reading around 18.5% moisture content plus or 

minus 0.5%.  The exception to this was Sunmuscat, which was measured at a maximum reading 

of 17.5%.  However, the accuracy of the moisture meter is not likely to be high, when it is set to 

give results for a sultana type fruit and used on a muscat type of fruit.  Consequently, the 

reading can only be used as a gauge of the actual moisture content. 

 

 The higher damage index and skin potassium content occurring in the higher moisture fruit 

could be due to extra damage occurring to fruit on the second pass through the wash and walker 

washer (recleaner) or due to reduced skin integrity.  

 

 

Varietal Studies 

 

1. Sultana 

Results presented in the correlation matrix for dried sultana grapes in table 1.1 indicate that there 

was no significant linear relationship between the oil level and any of the measured fruit quality 

variables.  By contrast, highly significant linear relationships show that higher moisture levels 

produced higher levels of surface K+, compaction, sugaring and L-value.  The increase in L-value is 

likely to be because of observed sugaring which increases the lightness of the sample.  Compaction, 

a-value and b-value increased with longer storage time, ie. the fruit became redder (a-value) and 

decreased in greenness, a normal storage change.  As with L-value the increase in b-value 

(yellowness) is likely to be due to the increase in sugaring.   

 

Significant linear relationships between the quality variables show that surface potassium was 

highly correlated with compaction and sugaring; compaction was highly correlated with sugaring 

and L-value; sugaring was highly correlated with L-value and L-value highly correlated with b-

value.  

 

More detailed analysis of treatment effects on the main quality parameters are shown in tables 1.2-

1.6.  

 

Significant main treatment effects show higher L-value with a lower oil level and higher moisture 

levels, presumably due to sugaring effects (table 1.2).  The significant effect of storage time 

showing a higher L-value at 4 months is most likely due to rapid sugaring of the samples followed 

by berry darkening at 6 months.  This is supported by the significant interaction between moisture 

and storage time, which shows that there was no storage time effect at the lower moisture level.   

 

Oil levels and moisture treatments had no significant effect on a-value (table 1.3).  The significant 

effect of storage time on a-value indicates that fruit became redder (less green) over time.  The 

interaction indicates that darkening occurred more rapidly at higher moisture, but by 6 months, both 
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high and low moisture contents had the same a-value.  The lower 4-month value for 19% moisture 

cannot be fully explained but reflects the low value at 4 months for the 0.25% oil level. 

 

The small but significant main treatment effects of oil level showed the 0.25% oil level had a higher 

b-value than 0.5 or 0.75% oil (table 1.4).  The significant effect of storage time on b-value produced 

a lower b-value at 2 months than at 4 and 6 months.  The significant interaction between storage 

time and oil level occurred because by 6 months there were no significant differences in oil level 

effects.  There was no effect on b-value from moisture levels.  

 

Compaction and sugaring (table 1.5 and 1.6) were unaffected by increasing oil levels, but both 

increased at higher moisture levels and with storage time.  There is a significant interaction between 

moisture content and storage time, with high moisture fruit (19%) reaching maximum compaction 

after 2 months storage, whereas 16% moisture fruit gradually became more compact over the whole 

storage period.  The 16% moisture content fruit had low sugaring over the storage period whereas 

the 19% moisture content fruit, was highly sugared at 2 months and achieved a maximum level by 4 

months (note, maximum rating for sugar is 5). 

 

2. Sunmuscat  

Results presented in the correlation matrix for dried sunmuscat grapes in table 2.1 indicate that there 

was no significant linear relationship between the oil level and any of the measured fruit quality 

variables.  Highly significant linear relationships show that higher moisture levels produced higher 

levels of sugaring and L-value and a significant increase in compaction.  The increase in L-value is 

likely to be because of sugaring which increases the lightness of the sample.  Compaction, sugaring 

and a-value increased in a highly significant linear relationship with longer storage time, ie. the fruit 

became more compact, sugared and redder (a-value).  

 

Significant linear relationships between the quality variables show that compaction, was highly 

correlated with sugaring and a-value; sugaring was highly correlated with L-value and a-value; L-

value was highly correlated with b-value. 

 

More detailed analysis of treatment effects on the main quality parameters are shown in tables 2.2-

2.6.  Mean L, a, and b-values were not affected by oil application levels (table 2.2-2.4).  Higher 

moistures produced significantly higher L-values; this is probably associated with sugaring which 

increases the fruits lightness.  Storage time produced a significant reduction in L-value and b- value 

and an increase in a- value at 6 months.  These effects can all be attributed to berry reddening and 

darkening.  

 

Compaction was not affected by oil application level (table 2.5).  Higher moisture and longer 

storage periods produced higher compaction. 

 

Sugaring was not affected by oil application levels (table 2.6).  Higher moistures and longer storage 

periods produced higher sugaring.  The significant interaction between moisture content and storage 

time indicated that sugaring was not only more extensive at higher moisture content, but that the 

increase over time was more rapid. 

 

3. S67 

Results presented in the correlation matrix for dried S67 grapes in table 3.1 indicate that there was a 

significant negative linear relationship between the oil level and compaction.  The negative 

correlation indicates that an increase in the oil added does significantly reduce compaction.  In this 

case, reference to table 3.5 shows that there is a significant difference between 0.25% oil and 0.5% 

oil but no further reduction in compaction at 0.75% oil.  This indicates that the addition of at least 

0.5% dressing oil will help to reduce the compaction of the fruit during storage.  Significant linear 

relationships show that higher moisture levels produced higher levels of sugaring, L-value and 

surface K+.  The increase in L-value is likely to be because of observed sugaring which increases 

the lightness of the sample.  Compaction, sugaring and a-value increased in a highly significant 
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relationship with longer storage time.  This means the fruit became redder (a-value) and decreased 

in greenness, a normal storage change as well as becoming poorer in quality over time.  

 

Significant linear relationships between the quality variables show that compaction, was highly 

correlated to sugaring and a-value; sugaring was correlated with a-value and L-value highly 

correlated with b-value (a normal colour relationship in light type dried fruit).  

 

More detailed analysis of treatment effects on the main quality parameters are shown in tables 3.2- 

3.6.  Oil levels and storage time did not produce a significant change in L-values, whereas a higher 

moisture content produced a higher L-value (table 3.2). 

 

Oil levels and moisture content had no significant effect on a-value (table 3.3).  Storage time caused 

an increase in a-value from 4 months to 6 months.  This was demonstrated in the interaction 

between storage time and oil levels, with a general trend to increasing a-values with increasing 

storage time. 

 

Oil levels, moisture content and storage time had no significant effects on b-value (table 3.4).  

 

As discussed above oil levels had a significant effect on compaction, with an application level 

greater than 0.25% giving reduced compaction (table 3.5).  Longer storage time produced an 

increase in compaction but moisture content in this case had no effect on compaction. 

 

Oil levels had no significant effect on sugaring (table 3.6).  Higher moisture content and longer 

storage time increased sugaring.  The interaction between storage time and oil levels where 

sugaring increases with storage time shows no real significance between oil levels. 

 

4. Carina 

Results presented in the correlation matrix for dried Carina grapes in table 4.1 indicate that there 

was no significant linear relationship between the oil level and any of the measured fruit quality 

variables.  By contrast, highly significant linear relationships show that higher moisture levels 

produced higher levels of compaction and sugaring.  A highly significant linear relationship showed 

that with longer storage time compaction and sugaring increased while skin K+ decreased.  

 

Significant linear relationships between the quality variables show that compaction sugaring and 

skin K+ were all highly correlated with each other.  

 

More detailed analysis of treatment effects on the main quality parameters are shown in tables 4.2- 

4.4.  Oil levels had no significant effect on compaction (table 4.2).  Higher moisture and increasing 

storage time caused increases in compaction, with the interaction between moisture and storage 

time producing a larger change in compaction over storage time for 19% fruit than 16 % fruit. 

 

Oil levels had no significant effect on sugaring (table 4.3).  However, moisture and storage time had 

significant effects on sugaring with 19 % moisture giving higher sugar along with 4 or 6 months 

storage time.  In the interaction between moisture and storage time a lower moisture content 

produced a lower but increasing sugaring over time than 19% moisture. 

 

Since the measurement of damage and colour change of black grapes is not possible the readings 

were replaced with skin potassium readings to give some indication of damage that may have 

occurred during storage (table 4.4).  Increasing oil level produced a significant fall in potassium 

readings from 0.5% to 0.75% dressing oil.  This is an indication that slightly more dressing oil may 

help with damage reduction.  

 

Higher moisture levels produced an increase in skin potassium while longer storage times decreased 

skin potassium.   
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5. Zante currant 

Results presented in the correlation matrix for dried Zante currants in table 5.1 indicate that there 

was no significant linear relationship between the oil level and any of the measured fruit quality 

variables.  By contrast, highly significant linear relationships show that higher moisture levels 

produced higher levels of surface K+, compaction and sugaring.  A highly significant linear 

relationship showed that with longer storage time, compaction and sugaring increased while skin 

K+ decreased.  

 

Significant linear relationships between the quality variables show that compaction, was highly 

correlated to sugaring. 

 

More detailed analysis of treatment effects on the main quality parameters are shown in tables 5.2- 

5.4.  Oil levels had a significant effect on compaction with more than 0.25% oil helping to keep 

compaction low (table 5.2).  Increasing both moisture content and storage time caused significant 

increases in compaction.  The interaction between moisture and oil levels showed that at lower 

moisture content (16%) the oil addition levels do have some effect but at higher moisture content 

the application of more oil had no real effect on compaction. 

 

Oil levels had a significant effect on sugaring with 0.5 and 0.75% oil helping to keep sugaring 

lower than 0.25% oil (table 5.3), although this effect was not strong.  Increasing both moisture 

content and storage time caused significant increases in sugaring.  The interaction between moisture 

and storage time showed that at a specific moisture content the sugaring increased incrementally 

with storage time.  However, the increase was less at the higher moisture content 19% than at 16%. 

 

Oil levels had no significant effect on skin potassium levels (table 5.4). Increasing moisture content 

caused increasing skin potassium.  Increasing storage time caused decreasing skin potassium. 

 

 

Comparison between varieties Sultana, Sunmuscat and S67 

 

Discussion of these results concentrates on differences between varieties and will not discuss data in 

the tables that have already been discussed above.   

 

Sultana and Sunmuscat 

Sunmuscat showed a significantly lower L-value, was slightly greener and less yellow, when 

compared to sultanas over all treatments (table 6.1, 6.2, 6.3).  For L-value there was a lack of 

interaction between the two varieties with the exception of oil level and fruit type.  There was no 

significant difference in L-value for Sunmuscat at any oil application level, whereas sultanas 

showed a slight darkening of colour with more than 0.25% oil.  

 

Sunmuscat was slightly greener (or less red) than sultanas as shown by the a-values in table 6.2.  

while both varieties became redder after 4 months storage, the interaction with storage time was not 

significant. 

 

Sunmuscat was also less yellow than sultanas (table 6.3).  Significant interactions between the fruit 

types were in the main due to varietal differences that did not change with treatments. 

 

Sunmuscat had significantly less sugaring than sultanas, with the difference between moisture 

contents for sultanas being larger than with Sunmuscat (table 6.4). 

 

Compaction in Sunmuscat was less than in sultanas, with the Sunmuscat being lower for 16% 

moisture and remaining at the same level as sultana at 16% moisture when it was at 19% moisture 

(table 6.5). 
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Sultana and S67 

S67 was significantly lower in L-value, redder and less yellow when compared to sultana (table 7.1, 

7.2, 7.3).  Significant interactions between the two varieties and over treatments were largely due to 

initial varietal differences.   

 

S67 tended to sugar more than sultanas (table 7.4).  Both types had increased sugaring with 

increasing storage time.  Interaction between the two varieties showed that S67 sugared more 

rapidly than sultanas.  The interaction between moisture and fruit type showed that at lower 

moisture S67 sugared more than sultanas but at 19% moisture both fruit types were similar. 

 

However, compaction of S67 was lower than for sultana, especially at the higher moisture content.  

S67 showed a trend of decreasing compaction with higher than 0.25% oil addition, where 

compaction of sultana was the same regardless of oil level. 

 

Overall comparisons of the three varieties (Sultana, Sunmuscat and S67) for sugaring and 

compaction are shown in figures 1.1 – 1.4.  At 16% moisture content (fig. 1.1), S67 had less 

sugaring at 2 months with the lower oil addition rate.  As storage time increased the trend was 

reversed and higher oil levels helped to reduce sugaring.  Hence with 0.25% dressing oil the fruit 

steadily increased in sugaring, while at 0.75% added oil the sugaring increased initially but stopped 

at a lower final sugar reading.  A similar but much less significant trend is observed with sultana.  

Sunmuscat had very little sugaring over all oil and storage treatments.  At 19% moisture (fig. 1.2) 

dressing oil effects are completely negated by the high moisture content.  Again, Sunmuscat had 

lower sugaring than the other varieties.   

 

Compaction increased with storage time for all selections (fig. 1.3).  Sultana and Sunmuscat had 

similar levels of compaction at all storage times.  For S67, the 0.75% oil treatment reduced the 

increase in compaction over time.  At high moisture content (fig. 1.4) compaction levels in sultana 

were much higher than Sunmuscat.  

 

 

Comparison between varieties Carina and Zante currant 

 

Carina and Zante currant 

Comparison of sugar crystallisation and compaction for these currant type grapes showed that Zante 

currant was much more crystallised and significantly more compact than Carina (table 8.1, 8.2).  

    

Carina currant had a lower sugar rating at 2 months, which increased over time but to a lesser extent 

than Zante currant (fig. 2.1 and 2.2).  Increasing the oil applied to Carina made no difference in the 

sugaring or compaction of this variety (fig. 2.1 - 2.4).  Increasing the oil level applied to Zante 

currant above 0.25% did decrease sugaring and compaction at lower moisture contents (fig. 2.1 and 

2.3).  This was not the case at higher moisture content where the advantage of increasing the oil 

added was negated by the higher moisture content (fig. 2.2 and 2.4).  This indicates that for targeted 

applications the addition of 0.5% dressing oil would be beneficial to Zante currants. 

 

Carina had lower levels of compaction than Zante currant at all storage times (Table 8.2, fig. 2.3-

2.4).   

   

Comparison of two oil types applied to sultana 

 

Durkex 550 and Durkex 500 

Results presented in the correlation matrix for dried sultanas treated with either Durkex 550 or 

Durkex 500 are presented in table 9.1.  Oil type and oil level had no significant effect on any of the 

measured variables.  By contrast, highly significant correlations show that higher moisture levels 

produced higher levels of surface K+, compaction, sugaring and L-values.  Highly significant 
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correlations show that with longer storage time surface K+ and b-value increase.  Compaction and 

a-value were also significantly related to storage time.  

 

 Significant linear relationships between the quality variables show that compaction, sugaring and 

L-value were all highly correlated to each other.  While skin K+, was highly correlated with 

compaction and sugaring.  L-value was highly correlated to b-value a normal quality parameter. 

 

More detailed analysis of treatment effects on the main quality parameters are shown in tables 9.2- 

9.6.  The oil type applied to the fruit did not significantly change any of the quality variables tested 

(tables 9.2-9.6).  Interactions between oil type and other treatments were not significant for L-value, 

b-value, and sugaring (tables 9.2, 9.4, 9.6).  

 

 Interactions between oil type, storage time and moisture were not significant for a-values (table 

9.3).  However, interactions between oil type and oil application levels were significant due to 

redder fruit with Durkex 500 at the 0.25% level.  

 

Interactions between storage time, oil levels and oil type had no significant effect on compaction 

(table 9.5a-b).  However, the interaction between oil type and moisture caused a significant 

difference in the compaction of the fruit.  Fruit at 16% moisture had lower compaction when treated 

with Durkex 550 than with Durkex 500.  However, at 19% moisture, the effect was reversed with 

Durkex 500 producing less compact fruit compared to Durkex 550.  
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Section 2:  

Dressing oil application at cold temperatures to simulate responses with chilled 

fruit. 
 

Aim: 
To observe the spread of 3 types of dressing oil over fruit that has been processed while chilled and 

compare the oil spread to normal processing temperatures.  

 

Background: 
Previous research results indicate that chilling fruit prior to or during capstemming may improve 

capstem removal (eg. at 5
o
C, 10

o
C, or 15

o
C)(Simmons et.al.1979,Mollah 1995, Fielke etal 1994)  .  

Dressing oil used on dried fruit has a recommended temperature above which it should be 

maintained to keep it in a liquid state.  Durkex 500 and Akorex both need to be kept above their 

23
o
C melting point, while Durkex 550 is liquid above 10

o
C.  

 

Materials and Methods: 
Unprocessed 5 crown fruit was obtained from Mildura Cooperative fruit company for this 

experiment.  The three most commonly used dressing oils Durkex 550, Durkex 500 and Akorex 

dressing oil were obtained from suppliers. 

 

Methodology: 
Dried 5 crown sultanas from the 1999 drying season were processed through the CSIRO 

experimental processing machine in one batch.  The fruit was then divided into thirds and placed in 

2kg samples in coolrooms set at 5, 10, or 15
o
C.  Fruit was left in these coolrooms for more than 24 

hours prior to dressing oil application to ensure the samples were all at the desired temperature.  

Three small samples of fruit were also placed in the 30
o
C incubator to provide an initial sample for 

oiling at a warm temperature. 

 

The dressing oils used were Durkex 550, Durkex 500 and Akorex.  All these oils need to be warm 

to flow easily and were heated to 30
o
C prior to application.  While Durkex 550 does not need to be 

this hot (above 20
o
C is preferable), for comparative purposes it was heated to the same temperature 

as the other oils.  The three oil types were heated to 30
o
C prior to being put in the oil application 

canister.  Between oil applications, the canister was manually warmed by application of heat from a 

fan heater.  This fan heater was turned off during application of the oil to the cooled fruit.   

 

During the oil addition cooled processed fruit samples were removed from the coolrooms and oiled 

by being passed under a spray nozzle set to produce a fine spray of oil.  Three samples of 2kg were 

oiled for each cooling temperature (5, 10, 15 
o
C), giving nine samples for each oil.   

 

Fruit and ambient temperatures were monitored, during oil addition and 5 minutes after oil addition, 

with no more than a 3
o
C increase in fruit temperature recorded during the first 5 minutes after 

treatment.  Oil was added in a fine spray pattern, with the flow slow enough that it did not cause 

fogging.  This oil application rate varied between oils.  The spread of oil was observed during 

application and after shaking and manual mixing.  In a normal processing line the oil is applied 

from a spray above a moving line of fruit on either an elevator, a shaking table or screw auger.  In 

most cases this fruit is mixed by it‟s motion along these conveyances.  
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Results: 
 

Observations made during oiling of chilled fruit. 

 

Durkex 550 application.   

Durkex 550 oil tended to fog when applied in a pressurised spray system.  Under very low pressure, 

it will apply as an oil stream similar to application in the packing sheds.  The ambient room 

temperature during application was 15
o
C. 

 

Fruit at 30
o
C seemed to be easily coated with free running oil, adhering to the skin in the large 

cracks until spread over the fruit during mixing.  The same occurred with fruit at 15
o
C, 10

o
C and 

5
o
C.  All fruit had to be mixed to assist the spread of the dressing oil which otherwise would have 

had reduced spread.  The dressing oil showed no sign of increased viscosity when applied to low 

temperature fruit.  

 

Akorex application. 

The oil Akorex was easier to apply than Durkex 550 because it did not fog during low-pressure 

application.  However, at the colder ambient temperature it increased in viscosity if it was allowed 

to cool in the applicator pipeline.  The ambient room temperature was colder in the morning at 

about 12
o
C.  The oil canister had to be heated during application to keep the oil from solidifying. 

 

For the fruit sample heated to 30
o
C the oil spread easily, adhering to the skin in the large cracks 

until mixing of the fruit after application, very similar to the Durkex 550.  At fruit temperatures of 

15
o
C, 10

o
C and 5

o
C the oil spread visually the same as at 30

o
C.  On leaving the cold samples to 

stand, the oil had a tendency to increase in viscosity and this may have reduced spread.  However, if 

the oil was mixed with the fruit during application or directly after application, there were no 

problems with oil spread or coverage. 

 

Durkex 500 application.   

Durkex 500 oil was easy to apply after heating, at low pressure it fanned out in a good spread, 

without any fogging.  However, it had to be heated in the applicator to stop it from solidifying the 

same as the Akorex.  The ambient room temperature was approximately 14
o
C.  Fruit at 30

o
C was 

easily coated with free running oil that adhered to the skin in the large cracks until mixing and 

mixed well the same as the other oils.  Applied to fruit at 15
o
C the oil spread well and produced a 

similar coverage to 30
o
C.  Applied to fruit at 10

o
C and 5

o
C the oil spread well when mixed but 

seemed to become slightly more viscous when left to stand at the cold temperatures.  At all 

temperatures the oil spread well when mixed directly after application, the same as Akorex. 

 

Discussion: 
 

At both 10
o
C and 5

o
C the Durkex 500 and Akorex spread well.  However if left without mixing 

amongst the fruit at the lower temperatures for some minutes both these oils showed a tendency 

towards increased viscosity.  Since both of these oils solidify at 20
o
C this was not unexpected.  

However if the oils were applied in a warmed state to cold fruit and the fruit mixed directly after 

application the oils spread across the fruit as well as when they were applied to warm fruit. 
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Table 1.1.  Pearson correlation matrix between treatments (Durkex 550 oil addition levels, moisture 

content and storage time) and measured variables of sultanas (significance levels at p = 0.05, 0.01, 

0.001 are indicated by *, **, *** respectively). 

 
 

 Oil 

level 
Moisture 

% 

Storage 

Time 

Surface 

K+ 

Compaction Sugaring L-value a-value b-value 

Oil level 1.00         

Moisture %  0.00 1.00        

Storage Time  0.00 0.00 1.00       

Surface K+  -0.01 0.74*** 0.25 1.00      

Compaction  0.05 0.88*** 0.33* 0.74*** 1.00     

Sugaring  -0.01 0.94*** 0.22 0.70*** 0.92*** 1.00    

L-value -0.16 0.60*** 0.09 0.18 0.52*** 0.61*** 1.00   

a-value 0.18 0.09 0.39** 0.34* 0.27* 0.16 -0.22 1.00  

b-value 0.25 -0.18 0.35* -0.25 -0.03 -0.07 0.45*** -0.06 1.00 

 

 

Table 1.2.  Mean L-value of sultanas treated with 3 levels (0.25, 0.5, or 0.75% v/w) of Durkex 550 

dressing oil.  Moisture content was adjusted to either 16% or 19% prior to oil addition.  The fruit 

was stored for either 2, 4, or 6 months at 15
o
C.    Significant treatment effects or interactions 

between treatments are presented in bold type.  Within each comparison subscripts indicate 

significant differences between treatments (p  = 0.05). 

 

 Storage time * Oil level Moisture * Oil 

level 

Oil level 

    

 Months    

 2 4 6 16% 19%  

       

0.25% oil 34.7cd

e 

35.8e 33.8abc 33.5 36.0 34.8b 

0.5% oil 33.1ab 33.9bc 33.6abc 32.5 34.5 33.5a 

0.75% oil 32.6a 35.3de 34.2bcd 33.1 35.0 34.1a 

       

Moisture * Storage time       

16% 32.9a 33.3ab 33.0a    

19% 34.1bc 36.8d 34.7c    

       

Storage time 33.5a 35.0b 33.9a    

       

Moisture    33.1a 35.2b  
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Table 1.3. Mean a-value of sultanas treated with 3 levels (0.25, 0.5, or 0.75% v/w) of Durkex 550 

dressing oil.  Moisture content was adjusted to either 16% or 19% prior to oil addition.  The fruit 

was stored for either 2, 4, or 6 months at 15
o
C.    Significant treatment effects or interactions 

between treatments are presented in bold type.  Within each comparison subscripts indicate 

significant differences between treatments (p  = 0.05). 

 

 Storage time * Oil level Moisture * Oil 

level 

Oil level 

    

 Months    

 2 4 6 16% 19%  

       

0.25% oil 5.57 5.20 6.01 5.56 5.63 5.59 

0.5% oil 5.75 6.01 6.33 5.98 6.09 6.03 

0.75% oil 5.60 5.63 6.38 5.78 5.95 5.87 

       

Moisture * Storage time       

16% 5.27a 5.79bc 6.26c    

19% 6.00c 5.44ab 6.22c    

       

Storage time 5.64a 5.61a 6.24b    

       

Moisture    5.77 5.89  

 

 
Table 1.4. Mean b-value of sultanas treated with 3 levels (0.25, 0.5, or 0.75% v/w) of Durkex 550 

dressing oil.  Moisture content was adjusted to either 16% or 19% prior to oil addition.  The fruit 

was stored for either 2, 4, or 6 months at 15oC.    significant treatment effects or interactions 

between treatments are presented in bold type.  Within each comparison subscripts indicate 

significant differences between treatments (p  = 0.05). 

 

 Storage time * Oil level Moisture * Oil 

level 

Oil level 

    

 Months    

 2 4 6 16% 19%  

       

0.25% oil 16.26bc 17.36d 16.49bc 16.92 16.48 16.70b 

0.5% oil 15.89ab 15.87ab 16.28bc 16.15 15.87 16.01a 

0.75% oil 15.37a 16.42bc 16.81cd 16.27 16.12 16.20a 

       

Moisture * Storage time       

16% 15.97 16.61 16.76    

19% 15.70 16.48 16.29    

       

Storage time 15.84a 16.55b 16.53b    

       

Moisture    16.45 16.16  
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Table 1.5.  Mean compaction (ranked 1=loose fruit to 7 =solid block) of sultanas treated with 3 

levels (0.25, 0.5, or 0.75% v/w) of Durkex 550 dressing oil.  Moisture content was adjusted to either 

16% or 19% prior to oil addition.  The fruit was stored for either 2, 4, or 6 months at 15oC.   

significant treatment effects or interactions between treatments are presented in bold type.  Within 

each comparison subscripts indicate significant differences between treatments (p  = 0.05). 

 

 Storage time * Oil level Moisture * Oil 

level 

Oil level 

    

 Months    

 2 4 6 16% 19%  

       

0.25% oil 2.75 3.33 3.92 2.00 4.67 3.33 

0.5% oil 2.92 3.25 4.25 2.17 4.78 3.47 

0.75% oil 2.92 3.50 4.08 2.11 4.89 3.50 

       

Moisture * Storage time       

16% 1.11a 2.06b 3.11c    

19% 4.61d 4.67d 5.06d    

       

Storage time 2.86a 3.36b 4.08c    

       

Moisture    2.09a 4.78b  

 

 

 

Table 1.6.  Mean sugaring (ranked 0 to 5 from no sugar to completely sugared) of sultanas treated 

with 3 levels (0.25, 0.5, or 0.75% v/w) of Durkex 550 dressing oil.  Moisture content was adjusted 

to either 16% or 19% prior to oil addition.  The fruit was stored for either 2, 4, or 6 months at 15oC.    

significant treatment effects or interactions between treatments are presented in bold type.  Within 

each comparison subscripts indicate significant differences between treatments (p  = 0.05). 

 

 Storage time * Oil level Moisture * Oil 

level 

Oil level 

    

 Months    

 2 4 6 16% 19%  

       

0.25% oil 2.83 3.00 3.83 1.67 4.78 3.22 

0.5% oil 2.25 3.08 3.50 1.17 4.72 2.94 

0.75% oil 2.75 3.33 3.42 1.39 4.94 3.17 

       

Moisture * Storage time       

16% 0.78a 1.28b 2.17c    

19% 4.44d 5.00e 5.00e    

       

Storage time 2.61a 3.14b 3.58c    

       

Moisture    1.41a 4.82b  
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Table 2.1.  Pearson correlation matrix between treatments (Durkex 550 oil addition levels, moisture 

content and storage time) and measured variables for Sunmuscat dried grapes ( significance levels 

at p = 0.05, 0.01 , 0.001 are indicated by *, **, *** respectively) 

 
 

 Oil 

 level 

Moisture 

% 

Storage 

Time 

Surface  

 K+ 

Compaction Sugaring L-value a-value b-value 

Oil level 1.00         

Moisture %  0.00 1.00        

Storage Time  0.00 0.00 1.00       

Surface K+  -0.05 0.04 -0.06 1.00      

Compaction  0.05 0.30* 0.74*** -0.12 1.00     

Sugaring  -0.02 0.76*** 0.48*** -0.08 0.58*** 1.00    

L-value 0.14 0.62*** -0.20 -0.20 0.03 0.45*** 1.00   

a-value -0.07 0.18 0.55*** 0.30* 0.40** 0.48*** -0.14 1.00  

b-value 0.11 0.18 -0.24 -0.11 -0.14 0.06 0.63*** -0.29* 1.00 
 

 

Table 2.2.  Mean L-value of Sunmuscat treated with 3 levels (0.25, 0.5, or 0.75% v/w) of Durkex 

550 dressing oil.  Moisture content was adjusted to either 16% or 19% prior to oil addition.  The 

fruit was stored for either 2, 4, or 6 months at 15
o
C.    Significant treatment effects or interactions 

between treatments are presented in bold type.  Within each comparison subscripts indicate 

significant differences between treatments (p  = 0.05). 

 

 Storage time * Oil level Moisture * Oil 

level 

Oil level 

 Months    

 2 4 6 16% 19%  

       

0.25% oil 32.2 33.0 30.4 30.9 32.8 32.0 

0.5% oil 31.6 32.8 31.6 31.1 32.8 32.8 

0.75% oil 32.3 32.7 32.0 31.5 33.1 31.3 

       

Moisture * Storage time       

16% 31.2 31.7 30.6    

19% 32.8 34.0 32.0    

       

Storage time 33.0b 32.8b 31.3a    

       

Moisture    31.2a 32.9b  
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Table 2.3.  Mean a-value of Sunmuscat treated with 3 levels (0.25, 0.5, or 0.75% v/w) of Durkex 

550 dressing oil.  Moisture content was adjusted to either 16% or 19% prior to oil addition.  The 

fruit was stored for either 2, 4, or 6 months at 15
o
C.    Significant treatment effects or interactions 

between treatments are presented in bold type.  Within each comparison subscripts indicate 

significant differences between treatments (p  = 0.05). 

 

 Storage time * Oil level Moisture * Oil 

level 

Oil level 

 Months    

 2 4 6 16% 19%  

       

0.25% oil 4.76 4.81 5.81 5.01 5.25 5.13 

0.5% oil 4.92 5.06 5.74 5.21 5.26 5.24 

0.75% oil 4.77 4.63 5.64 4.80 5.23 5.01 

       

Moisture * Storage time       

16% 4.86 4.65 5.51    

19% 4.78 5.02 5.95    

       

Storage time 4.82a 4.83a 5.73b    

       

Moisture    5.01 5.25  

 

 

Table 2.4.  Mean b-values of Sunmuscat treated with 3 levels (0.25, 0.5, or 0.75% v/w) of Durkex 

550 dressing oil.  Moisture content was adjusted to either 16% or 19% prior to oil addition.  The 

fruit was stored for either 2, 4, or 6 months at 15
o
C.    Significant treatment effects or interactions 

between treatments are presented in bold type.  Within each comparison subscripts indicate 

significant differences between treatments (p  = 0.05). 

 

 

 Storage time * Oil level Moisture * Oil 

level 

Oil level 

 Months    

 2 4 6 16% 19%  

       

0.25% oil 14.22 14.88 13.38 13.95 14.37 14.16 

0.5% oil 14.37 14.25 13.97 14.13 14.26 14.19 

0.75% oil 14.41 14.41 14.27 14.23 14.50 14.36 

       

Moisture * Storage time       

16% 14.23 14.15 13.92    

19% 14.43 14.87 13.82    

       

Storage time 14.33ab 14.51b 13.87a    

       

Moisture    14.10 14.38  
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Table 2.5.   Mean compaction ranking (ranked 1=loose fruit to 7 =solid block) of Sunmuscat treated 

with 3 levels (0.25, 0.5, or 0.75% v/w) of Durkex 550 dressing oil.  Moisture content was adjusted 

to either 16% or 19% prior to oil addition.  The fruit was stored for either 2, 4, or 6 months at 15
o
C.    

Significant treatment effects or interactions between treatments are presented in bold type.  Within 

each comparison subscripts indicate significant differences between treatments (p  = 0.05). 

 

 Storage time * Oil level Moisture * Oil 

level 

Oil level 

    

 Months    

 2 4 6 16% 19%  

       

0.25% oil 1.25 2.17 2.58 1.94 2.06 2.00 

0.5% oil 1.50 2.08 2.50 1.83 2.22 2.03 

0.75% oil 1.33 2.17 2.75 1.72 2.44 2.08 

       

Moisture * Storage time       

16% 1.00 2.00 2.50    

19% 1.72 2.28 2.72    

       

Storage time 1.36a 2.14b 2.61c    

       

Moisture    1.83a 2.24b  

 

Table 2.6.  Mean skin sugaring (ranked 0 to 5 from no sugar to completely sugared) of Sunmuscat 

treated with 3 levels (0.25, 0.5, or 0.75% v/w) of Durkex 550 dressing oil.  Moisture content was 

adjusted to either 16% or 19% prior to oil addition.  The fruit was stored for either 2, 4, or 6 months 

at 15
o
C.    Significant treatment effects or interactions between treatments are presented in bold 

type.  Within each comparison subscripts indicate significant differences between treatments (p  = 

0.05). 

 

 Storage time * Oil level Moisture * Oil 

level 

Oil level 

    

 Months    

 2 4 6 16% 19%  

       

0.25% oil 1.08 1.67 2.17 0.72 2.56 1.64 

0.5% oil 1.08 1.92 2.25 1.00 2.50 1.75 

0.75% oil 0.75 1.67 2.33 0.78 2.39 1.58 

       

Moisture * Storage time       

16% 0.56a 0.78a 1.17b    

19% 1.39b 2.72c 3.33d    

       

Storage time 0.97a 1.75b 2.25c    

       

Moisture    0.83a 2.48b  
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Table 3.1.  Pearson correlation matrix, between treatments (Durkex 550 oil addition levels, moisture 

content and storage time) and measured variables for S67 ( significance levels at p < 0.05, 0.01 , 

0.001 are indicated by *, **, *** respectively) 

 
 Oil 

 level 

Moisture 

% 

Storage 

Time 

Surface  

 K+ 

Compaction Sugaring L-

value 

a-value b-value 

Oil level 1.00         

Moisture %  0.00 1.00        

Storage Time  0.00 0.00 1.00       

Surface K+  -0.22 0.32* -0.21 1.00      

Compaction  -0.41** 0.19 0.56*** -0.01 1.00     

Sugaring  0.03 0.55*** 0.69*** -0.16 0.54*** 1.00    

L-value 0.01 0.38** -0.07 -0.01 0.05 0.25 1.00   

a-value -0.11 0.11 0.62*** 0.19 0.41** 0.34** 0.12 1.00  

b-value -0.05 0.05 0.07 -0.13 0.10 0.15 0.82*** 0.19 1.00 

 

 

 

Table 3.2.  Mean L-value of S67 treated with 3 levels (0.25, 0.5, or 0.75% v/w) of Durkex 550 

dressing oil.  Moisture content was adjusted to either 16% or 19% prior to oil addition.  The fruit 

was stored for either 2, 4, or 6 months at 15
o
C.    Significant treatment effects or interactions 

between treatments are presented in bold type.  Within each comparison subscripts indicate 

significant differences between treatments (p  = 0.05). 

 

 Storage time * Oil level Moisture * Oil 

level 

Oil level 

    

 Months    

 2 4 6 16% 19%  

       

0.25% oil 31.4 31.8 30.4 30.5 31.9 31.2 

0.5% oil 30.6 32.2 31.6 31.1 31.8 31.5 

0.75% oil 31.4 31.5 30.8 30.5 31.9 31.2 

       

Moisture * Storage time       

16% 30.9 30.6 30.7    

19% 31.5 33.1 31.1    

       

Storage time 31.2 31.8 30.9    

       

Moisture    30.7a 31.9b  
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Table 3.3.  Mean a-value of S67 treated with 3 levels (0.25, 0.5, or 0.75% v/w) of Durkex 550 

dressing oil.  Moisture content was adjusted to either 16% or 19% prior to oil addition.  The fruit 

was stored for either 2, 4, or 6 months at 15
o
C.    Significant treatment effects or interactions 

between treatments are presented in bold type.  Within each comparison subscripts indicate 

significant differences between treatments (p  = 0.05). 

 

 Storage time * Oil level Moisture * Oil 

level 

Oil level 

    

 Months    

 2 4 6 16% 19%  

       

0.25% oil 6.31bcd 6.48cd 6.81de 6.33 6.74 6.53 

0.5% oil 5.58a 6.50cd 7.07e 6.42 6.35 6.39 

0.75% oil 6.17bc 5.88ab 7.04e 6.32 6.40 6.36 

       

Moisture * Storage time       

16% 6.01 6.30 6.76    

19% 6.03 6.28 7.18    

       

Storage time 6.02a 6.29a 6.97b    

       

Moisture    6.36 6.49  

 

 

Table 3.4.  Mean b-value of S67 treated with 3 levels (0.25, 0.5, or 0.75% v/w) of Durkex 550 

dressing oil.  Moisture content was adjusted to either 16% or 19% prior to oil addition.  The fruit 

was stored for either 2, 4, or 6 months at 15
o
C.    Significant treatment effects or interactions 

between treatments are presented in bold type.  Within each comparison subscripts indicate 

significant differences between treatments (p  = 0.05).   

 

 Storage time * Oil level Moisture * Oil 

level 

Oil level 

    

 Months    

 2 4 6 16% 19%  

       

0.25% oil 15.75 15.49 15.39 15.52 15.57 15.55 

0.5% oil 15.00 16.38 15.81 15.91 15.55 15.73 

0.75% oil 15.48 15.32 15.50 15.15 15.72 15.43 

       

Moisture * Storage time       

16% 15.27 15.48 15.83    

19% 15.55 15.98 15.30    

       

Storage time 15.41 15.73 15.57    

       

Moisture    15.53 15.61  
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Table 3.5.  Mean compaction ranking (ranked 1=loose fruit to 7 =solid block) of S67 treated with 3 

levels (0.25, 0.5, or 0.75% v/w) of Durkex 550 dressing oil.  Moisture content was adjusted to either 

16% or 19% prior to oil addition.  The fruit was stored for either 2, 4, or 6 months at 15
o
C.    

Significant treatment effects or interactions between treatments are presented in bold type.  Within 

each comparison subscripts indicate significant differences between treatments (p  = 0.05). 

 

 Storage time * Oil level Moisture * Oil 

level 

Oil level 

    

 Months    

 2 4 6 16% 19%  

       

0.25% oil 2.33 3.00 3.75 2.89 3.17 3.03b 

0.5% oil 1.67 2.67 3.08 2.39 2.56 2.47a 

0.75% oil 2.00 2.25 2.42 2.00 2.44 2.22a 

       

Moisture * Storage time       

16% 1.78 2.67 2.83    

19% 2.22 2.61 3.33    

       

Storage time 2.00a 2.64b 3.08c    

       

Moisture    2.43 2.72  

 

 

Table 3.6. Mean skin sugaring (ranked 0 to 5 from no sugar to completely sugared) of S67 treated 

with 3 levels (0.25, 0.5, or 0.75% v/w) of Durkex 550 dressing oil.  Moisture content was adjusted 

to either 16% or 19% prior to oil addition.  The fruit was stored for either 2, 4, or 6 months at 15
o
C.    

Significant treatment effects or interactions between treatments are presented in bold type.  Within 

each comparison subscripts indicate significant differences between treatments (p  = 0.05). 

 

 Storage time * Oil level Moisture * Oil 

level 

Oil level 

    

 Months    

 2 4 6 16% 19%  

       

0.25% oil 3.17a 4.25cd 4.83e 3.72 4.44 4.08 

0.5% oil 3.58b 4.17c 4.75e 3.67 4.67 4.17 

0.75% oil 3.42ab 4.50de 4.50de 3.72 4.56 4.14 

       

Moisture * Storage time       

16% 2.94 3.78 4.39    

19% 3.83 4.83 5.00    

       

Storage time 3.39a 4.31b 4.69c    

       

Moisture    3.70a 4.56b  
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Table 4.1.  Pearson correlation matrix between treatments (Durkex 550 oil addition levels, moisture 

content and storage time) and measured variables for Carina dried grapes ( significance levels at p < 

0.05, 0.01 , 0.001 are indicated by *, **, *** respectively). 

 
 Oil level Moisture  

% 

Storage 

Time 

Surface  

 K+ 

Compaction Sugaring 

Oil level 1.00      

Moisture %  0.00 1.00     

Storage Time  0.00 0.00 1.00    

Surface K+  -0.21 0.24 -0.68*** 1.00   

Compaction  -0.11 0.57*** 0.54*** -0.45** 1.00  

Sugaring  -0.02 0.48*** 0.69*** -0.51*** 0.74*** 1.00 

 

 

Table 4.2.  Mean compaction ranking (ranked 1=loose fruit to 7 =solid block) of Carina treated with 

3 levels (0.25, 0.5, or 0.75% v/w) of Durkex 550 dressing oil.  Moisture content was adjusted to 

either 16% or 19% prior to oil addition.  The fruit was stored for either 2, 4, or 6 months at 15
o
C.    

Significant treatment effects or interactions between treatments are presented in bold type.  Within 

each comparison subscripts indicate significant differences between treatments (p  = 0.05). 

 

 Storage time * Oil level Moisture * Oil 

level 

Oil level 

    

     

 2 4 6 16% 19%  

       

0.25% oil 1.00 1.75 2.00 1.22 1.94 1.58 

0.5% oil 1.17 1.67 2.08 1.28 2.00 1.64 

0.75% oil 1.25 1.92 2.17 1.28 2.28 1.78 

       

Moisture * Storage time       

16% 1.00a 1.28ab 1.50b    

19% 1.28ab 2.28c 2.67c    

       

Storage time 1.14a 1.78b 2.08c    

       

Moisture    1.26a 2.07b  
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Table 4.3.  Mean skin sugaring (ranked 0 to 5 from no sugar to completely sugared) of Carina 

treated with 3 levels (0.25, 0.5, or 0.75% v/w) of Durkex 550 dressing oil.  Moisture content was 

adjusted to either 16% or 19% prior to oil addition.  The fruit was stored for either 2, 4, or 6 months 

at 15
o
C.    Significant treatment effects or interactions between treatments are presented in bold 

type.  Within each comparison subscripts indicate significant differences between treatments (p  = 

0.05). 

 

 Storage time * Oil level Moisture * Oil 

level 

Oil level 

    

     

 2 4 6 16% 19%  

       

0.25% oil 0.33 2.42 2.75 1.39 2.28 1.83 

0.5% oil 0.83 2.75 2.50 1.39 2.67 2.03 

0.75% oil 0.50 2.33 2.50 1.11 2.44 1.78 

       

Moisture * Storage time       

16% 0.00a 2.22d 1.67c    

19% 1.11b 2.78e 3.50f    

       

Storage time 0.56a 2.50b 2.58b    

       

Moisture    1.30a 2.46b  

 

 

Table 4.4.  Mean external skin potassium reading after processing of Carina treated with 3 levels 

(0.25, 0.5, or 0.75% v/w) of Durkex 550 dressing oil.  Moisture content was adjusted to either 16% 

or 19% prior to oil addition.  The fruit was stored for either 2, 4, or 6 months at 15
o
C.    Significant 

treatment effects or interactions between treatments are presented in bold type.  Within each 

comparison subscripts indicate significant differences between treatments (p  = 0.05). 

 

 

 Storage time * Oil level Moisture * Oil 

level 

Oil level 

    

     

 2 4 6 16% 19%  

       

0.25% oil 2.63 1.83 1.69 1.94 2.16 2.05b 

0.5% oil 2.41 1.82 1.88 1.92 2.16 2.04b 

0.75% oil 2.27 1.66 1.56 1.74 1.92 1.83a 

       

Moisture * Storage time       

16% 2.08b 1.75a 1.77a    

19% 2.79c 1.80a 1.64a    

       

Storage time 2.44b 1.77a 1.71a    

       

Moisture    1.87a 2.08b  
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Table 5.1.  Pearson correlation matrix between treatments (Durkex 550 oil addition levels, moisture 

content and storage time) and measured variables for Zante currant ( significance levels at p = 0.05, 

0.01 , 0.001 are indicated by *, **, *** respectively). 

 

 

 Oil level Moisture % Storage Time Surface K+ Compaction Sugaring 

Oil level 1.00      

Moisture %  0.00 1.00     

Storage Time  0.00 0.00 1.00    

Surface K+  0.01 0.45*** -0.57*** 1.00   

Compaction  -0.19 0.32** 0.75*** -0.25 1.00  

Sugaring  -0.13 0.54*** 0.50*** 0.09 0.74*** 1.00 

 

 

 Table 5.2. Mean compaction ranking (ranked 1= loose fruit to 7 = solid block) of Zante currant 

treated with 3 levels (0.25, 0.5, or 0.75% v/w) of Durkex 550 dressing oil.  Moisture content was 

adjusted to either 16% or 19% prior to oil addition.  The fruit was stored for either 2, 4, or 6 months 

at 15
o
C.    Significant treatment effects or interactions between treatments are presented in bold 

type.  Within each comparison subscripts indicate significant differences between treatments (p  = 

0.05). 

 

 Storage time * Oil level Moisture * Oil 

level 

Oil level 

    

 Months    

 2 4 6 16% 19%  

       

0.25% oil 2.00 3.75 4.33 3.28b 3.44b 3.36b 

0.5% oil 1.67 2.75 3.67 2.39a 3.00b 2.69a 

0.75% oil 2.00 2.75 3.92 2.06a 3.56b 2.81a 

       

Moisture * Storage time       

16% 1.28 2.83 3.61    

19% 2.33 3.33 4.33    

       

Storage time 1.81a 3.08b 3.97c    

       

Moisture    2.57a 3.33b  
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Table 5.3.  Mean skin sugaring (ranked 0 to 5 from no sugar to completely sugared) of Zante 

currant treated with 3 levels (0.25, 0.5, or 0.75% v/w) of Durkex 550 dressing oil.  Moisture content 

was adjusted to either 16% or 19% prior to oil addition.  The fruit was stored for either 2, 4, or 6 

months at 15
o
C.    Significant treatment effects or interactions between treatments are presented in 

bold type.  Within each comparison subscripts indicate significant differences between treatments 

(p  = 0.05). 

 

 Storage time * Oil level Moisture * Oil 

level 

Oil level 

    

 Months    

 2 4 6 16% 19%  

       

0.25% oil 3.58 4.33 4.92 3.83 4.72 4.28b 

0.5% oil 3.25 3.67 4.58 3.22 4.44 3.83a 

0.75% oil 3.50 3.92 4.50 3.11 4.83 3.97ab 

       

Moisture * Storage time       

16% 2.56a 3.28b 4.33c    

19% 4.33c 4.67cd 5.00d    

       

Storage time 3.44a 3.97b 4.67c    

       

Moisture    3.39a 4.67b  

 

 

Table 5.4.  Mean external skin potassium readings after processing of Zante currant treated with 3 

levels (0.25, 0.5, or 0.75% v/w) of Durkex 550 dressing oil.  Moisture content was adjusted to either 

16% or 19% prior to oil addition.  The fruit was stored for either 2, 4, or 6 months at 15
o
C.    

Significant treatment effects or interactions between treatments are presented in bold type.  Within 

each comparison subscripts indicate significant differences between treatments (p  = 0.05). 

 

 Storage time * Oil level Moisture * Oil 

level 

Oil level 

    

 Months    

 2 4 6 16% 19%  

       

0.25% oil 3.09c 2.37ab 2.29ab 2.54b 2.62b 2.58 

0.5% oil 3.48d 2.36ab 2.05a 2.27a 3.00c 2.63 

0.75% oil 3.00c 2.58b 2.23a 2.04a 3.16c 2.60 

       

Moisture * Storage time       

16% 2.89c 1.95a 2.01a    

19% 3.49d 2.92c 2.37b    

       

Storage time 3.19c 2.43b 2.19a    

       

Moisture    2.28a 2.93b  

 
 

 



 29 

Table 6.1. Mean L-values of sultana and Sunmuscat dried grapes treated with 3 levels (0.25, 0.5, or 

0.75% v/w) of Durkex 550 dressing oil.  Moisture content was adjusted to either 16% or 19% prior 

to oil addition.  The fruit was stored for either 2, 4, or 6 months at 15
o
C.    Significant treatment 

effects or interactions between treatments are presented in bold type.  Within each comparison 

subscripts indicate significant differences between treatments (p  = 0.05). 

 

 Fruit type 

 sultana Sunmuscat mean 

    

Storage time    

2 months 33.5 32.0 32.7a 

4 months 35.0 32.8 33.9b 

6 months 33.9 31.3 32.6a 

    

Moisture     

16% 33.1 31.2 32.1a 

19% 35.2 32.9 34.1b 

    

Oil level    

0.25% 34.8c 31.9a 33.3b 

0.5% 33.5b 32.0a 32.7a 

0.75% 34.1b 32.3a 33.2b 

    

Fruit type 34.1b 32.1a  

    

 

Table 6.2. Mean a-values of sultana and Sunmuscat dried grapes treated with 3 levels (0.25, 0.5, or 

0.75% v/w) of Durkex 550 dressing oil.  Moisture content was adjusted to either 16% or 19% prior 

to oil addition.  The fruit was stored for either 2, 4, or 6 months at 15
o
C.    Significant treatment 

effects or interactions between treatments are presented in bold type.  Within each comparison 

subscripts indicate significant differences between treatments (p  = 0.05). 

 

 Fruit type 

 sultana Sunmuscat mean 

    

Storage time    

2 months 5.64 4.82 5.23a 

4 months 5.61 4.83 5.22a 

6 months 6.24 5.73 5.99b 

    

Moisture     

16% 5.77 5.01 5.39 

19% 5.89 5.25 5.57 

    

Oil level    

0.25% 5.59 5.13 5.36 

0.5% 6.03 5.24 5.64 

0.75% 5.87 5.01 5.44 

    

Fruit type 5.83b 5.13a  
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Table 6.3. Mean b-values of sultana and Sunmuscat dried grapes treated with 3 levels (0.25, 0.5, or 

0.75% v/w) of Durkex 550 dressing oil.  Moisture content was adjusted to either 16% or 19% prior 

to oil addition.  The fruit was stored for either 2, 4, or 6 months at 15
o
C.    Significant treatment 

effects or interactions between treatments are presented in bold type.  Within each comparison 

subscripts indicate significant differences between treatments (p  = 0.05). 

 

 Fruit type 

 sultana Sunmuscat mean 

    

Storage time    

2 months 15.84c 14.33ab 15.08a 

4 months 16.55d 14.51b 15.53b 

6 months 16.53d 13.87a 15.20a 

    

Moisture     

16% 16.45b 14.10a 15.3 

19% 16.16b 14.38a 15.3 

    

Oil level    

0.25% 16.70c 14.16a 15.4 

0.5% 16.01b 14.19a 15.1 

0.75% 16.20b 14.36a 15.3 

    

Fruit type 16.30b 14.24a  

    

 

Table 6.4.  Mean sugar crystallisation  (ranked 0 to 5 from no sugar to completely sugared) of 

sultana and Sunmuscat dried grapes treated with 3 levels (0.25, 0.5, or 0.75% v/w) of Durkex 550 

dressing oil.  Moisture content was adjusted to either 16% or 19% prior to oil addition.  The fruit 

was stored for either 2, 4, or 6 months at 15
o
C.    Significant treatment effects or interactions 

between treatments are presented in bold type.  Within each comparison subscripts indicate 

significant differences between treatments (p  = 0.05).   

 

 Fruit type 

 sultana Sunmuscat mean 

    

Storage time    

2 months 2.61 0.97 1.79a 

4 months 3.14 1.75 2.44b 

6 months 3.58 2.25 2.92c 

    

Moisture     

16% 1.41b 0.83a 1.12a 

19% 4.82d 2.48c 3.65b 

    

Oil level    

0.25% 3.22c 1.64a 2.43 

0.5% 2.94b 1.75a 2.35 

0.75% 3.17bc 1.58a 2.38 

    

Fruit type 3.11b 1.66a  
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Table 6.5. Mean compaction values (ranked 1=loose fruit to 7 =solid block)  of sultana and 

Sunmuscat dried grapes treated with 3 levels (0.25, 0.5, or 0.75% v/w) of Durkex 550 dressing oil.  

Moisture content was adjusted to either 16% or 19% prior to oil addition.  The fruit was stored for 

either 2, 4, or 6 months at 15
o
C.    Significant treatment effects or interactions between treatments 

are presented in bold type.  Within each comparison subscripts indicate significant differences 

between treatments (p  = 0.05). 

 

 Fruit type 

 sultana Sunmuscat mean 

    

Storage time    

2 months 2.86 1.36 2.11a 

4 months 3.36 2.14 2.75b 

6 months 4.08 2.61 3.35c 

    

Moisture     

16% 2.09b 1.83a 1.96a 

19% 4.78c 2.24b 3.51b 

    

Oil level    

0.25% 3.33 2.00 2.67 

0.5% 3.47 2.03 2.75 

0.75% 3.50 2.08 2.79 

    

Fruit type 3.44b 2.04a  
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Table 7.1. Mean L-values of sultana and S67 dried grapes treated with 3 levels (0.25, 0.5, or 0.75% 

v/w) of Durkex 550 dressing oil.  Moisture content was adjusted to either 16% or 19% prior to oil 

addition.  The fruit was stored for either 2, 4, or 6 months at 15
o
C.    Significant treatment effects or 

interactions between treatments are presented in bold type.  Within each comparison subscripts 

indicate significant differences between treatments (p  = 0.05). 

 

 Fruit type 

 sultana S67 mean 

    

Storage time    

2 months 33.5 31.2 32.3a 

4 months 35.0 31.8 33.4b 

6 months 33.9 30.9 32.4a 

    

Moisture     

16% 33.1c 30.7a 31.9a 

19% 35.2d 31.9b 33.5b 

    

Oil level    

0.25% 34.8c 31.2a 33.0 

0.5% 33.5b 31.4a 32.5 

0.75% 34.1bc 31.2a 32.6 

    

Fruit type 34.1b 31.3a  

    

 

Table 7.2. Mean a-values of sultana and S67 dried grapes treated with 3 levels (0.25, 0.5, or 0.75% 

v/w) of Durkex 550 dressing oil.  Moisture content was adjusted to either 16% or 19% prior to oil 

addition.  The fruit was stored for either 2, 4, or 6 months at 15
o
C.    Significant treatment effects or 

interactions between treatments are presented in bold type.  Within each comparison subscripts 

indicate significant differences between treatments (p  = 0.05). 

 

 Fruit type 

 sultana S67 mean 

    

Storage time    

2 months 5.64 6.02 5.83a 

4 months 5.61 6.29 5.95a 

6 months 6.24 6.97 6.60b 

    

Moisture     

16% 5.77 6.36 6.07 

19% 5.89 6.50 6.19 

    

Oil level    

0.25% 5.59a 6.53d 6.06 

0.5% 6.03bc 6.39d 6.21 

0.75% 5.87ab 6.36cd 6.12 

    

Fruit type 5.83a 6.43b  
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Table 7.3. Mean b-values of sultana and S67 dried grapes treated with 3 levels (0.25, 0.5, or 0.75% 

v/w) of Durkex 550 dressing oil.  Moisture content was adjusted to either 16% or 19% prior to oil 

addition.  The fruit was stored for either 2, 4, or 6 months at 15
o
C.    Significant treatment effects or 

interactions between treatments are presented in bold type.  Within each comparison subscripts 

indicate significant differences between treatments (p  = 0.05). 

 

 Fruit type 

 sultana S67 mean 

    

Storage time    

2 months 15.84 15.41 15.62 

4 months 16.55 15.73 16.14 

6 months 16.53 15.57 16.05 

    

Moisture     

16% 16.45 15.53 15.99 

19% 16.16 15.61 15.89 

    

Oil level    

0.25% 16.70 15.55 16.12 

0.5% 16.01 15.73 15.87 

0.75% 16.20 15.43 15.82 

    

Fruit type 16.30b 15.57a  

    

 

Table 7.4.  Mean sugar crystallisation  (ranked 0 to 5 from no sugar to completely sugared) of 

sultana and S67 dried grapes treated with 3 levels (0.25, 0.5, or 0.75% v/w) of Durkex 550 dressing 

oil.  Moisture content was adjusted to either 16% or 19% prior to oil addition.  The fruit was stored 

for either 2, 4, or 6 months at 15
o
C.    Significant treatment effects or interactions between 

treatments are presented in bold type.  Within each comparison subscripts indicate significant 

differences between treatments (p  = 0.05).   

 

 Fruit type 

 sultana S67 mean 

    

Storage time    

2 months 2.61a 3.39c 3.00a 

4 months 3.14b 4.31d 3.72b 

6 months 3.58c 4.69e 4.14c 

    

Moisture     

16% 1.41a 3.70b 2.56a 

19% 4.82c 4.82c 4.69b 

    

Oil level    

0.25% 3.22 4.08 3.65 

0.5% 2.94 4.17 3.56 

0.75% 3.17 4.14 3.65 

    

Fruit type 3.11a 4.13b  
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Table 7.5. Mean compaction values (ranked 1=loose fruit to 7 =solid block) of sultana and S67 

dried grapes treated with 3 levels (0.25, 0.5, or 0.75% v/w) of Durkex 550 dressing oil.  Moisture 

content was adjusted to either 16% or 19% prior to oil addition.  The fruit was stored for either 2, 4, 

or 6 months at 15
o
C.    Significant treatment effects or interactions between treatments are presented 

in bold type.  Within each comparison subscripts indicate significant differences between treatments 

(p  = 0.05). 

 

 Fruit type 

 sultana S67 mean 

    

Storage time    

2 months 2.86 2.00 2.43a 

4 months 3.36 2.64 3.00b 

6 months 4.08 3.08 3.58c 

    

Moisture     

16% 2.09a 2.43b 2.26a 

19% 4.78d 2.72c 3.75b 

    

Oil level    

0.25% 3.33bc 3.03b 3.18b 

0.5% 3.47c 2.47a 2.97ab 

0.75% 3.50c 2.22a 2.86a 

    

Fruit type 3.44b 2.57a  
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 Table 8.1.  Mean sugar crystallisation  (ranked 0 to 5 from no sugar to completely sugared) of 

Carina and Zante currant dried grapes treated with 3 levels (0.25, 0.5, or 0.75% v/w) of Durkex 550 

dressing oil.  Moisture content was adjusted to either 16% or 19% prior to oil addition.  The fruit 

was stored for either 2, 4, or 6 months at 15
o
C.    Significant treatment effects or interactions 

between treatments are presented in bold type.  Within each comparison subscripts indicate 

significant differences between treatments (p  = 0.05).   

 

 Fruit type 

 Carina Zante 

currant 

mean 

Storage time    

2 months 0.56a 3.44c 2.00a 

4 months 2.50b 3.97d 3.24b 

6 months 2.58b 4.67e 3.63c 

    

Moisture     

16% 1.30 3.39 2.34a 

19% 2.46 4.67 3.57b 

    

Oil level    

0.25% 1.83a 4.28c 3.06 

0.5% 2.03a 3.83b 2.93 

0.75% 1.78a 3.97bc 2.88 

    

Fruit type 1.88a 4.03b  

    

 

Table 8.2. Mean compaction values (ranked 1=loose fruit to 7 =solid block) of Carina and Zante 

currant dried grapes treated with 3 levels (0.25, 0.5, or 0.75% v/w) of Durkex 550 dressing oil.  

Moisture content was adjusted to either 16% or 19% prior to oil addition.  The fruit was stored for 

either 2, 4, or 6 months at 15
o
C.    Significant treatment effects or interactions between treatments 

are presented in bold type.  Within each comparison subscripts indicate significant differences 

between treatments (p  = 0.05). 

 

 Fruit type 

 Carina Zante 

currant 

mean 

    

Storage time    

2 months 1.14a 1.81b 1.47a 

4 months 1.78b 3.08c 2.43b 

6 months 2.08b 3.97d 3.03c 

    

Moisture     

16% 1.26 2.57 1.92a 

19% 2.07 3.33 2.70b 

    

Oil level    

0.25% 1.58a 3.36c 2.47b 

0.5% 1.64a 2.69b 2.17a 

0.75% 1.78a 2.81b 2.29ab 

    

Fruit type 1.67a 2.95b  

    



 36 

Table 9.1.  Pearson correlation matrix between treatments and measured variables ( significance 

levels at p = 0.05, 0.01 , 0.001 are indicated by *, **, *** respectively) for sultanas treated with 

either Durkex 550 or Durkex 500  

 
 

 Type Oil 

 level 

Moisture 

% 

Storage   

Time 

Surface  

 K+ 

Compaction  Sugaring L-value a-value b-value 

Type 1.00          

Oil level 0.00 1.00         

Moisture %  0.00 0.00 1.00        

Storage Time  0.00 0.00 0.00 1.00       

Surface K+  0.26 0.06 0.57*** 0.12 1.00      

Compaction  0.01 -0.04 0.79*** 0.39*** 0.53*** 1.00     

Sugaring  0.01 -0.01 0.95*** 0.20* 0.57*** 0.86*** 1.00    

L-value -0.03 -0.04 0.59*** 0.10 0.10 0.45*** 0.59*** 1.00   

a-value -0.03 -0.06 0.10 0.26** 0.22* 0.15 0.14 -0.11 1.00  

b-value 0.01 -0.18 -0.24* 0.35*** -0.24* -0.09 -0.16 0.46*** -0.02 1.00 
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Table 9.2.  Mean L-values of sultanas treated with 3 levels (0.25, 0.5, or 0.75% v/w) of Durkex 550 or 

Durkex 500 dressing oil.  Moisture content was adjusted to either 16% or 19% prior to oil addition.  The 

fruit was stored for either 2, 4, or 6 months at 15
o
C.    Significant treatment effects or interactions 

between treatments are presented in bold type.  Within each comparison subscripts indicate significant 

differences between treatments (p  = 0.05). 

 

Table 9.2 a. 

 

 Storage time * Oil type * 

Moisture 

Storage time * 

Moisture 

Oil type * 

storage time 

Storage 

time 

Oil type 550 500   550 500  

Moisture 16% 19% 16% 19% 16% 19%    

Months          

2 32.9ab 34.1c 33.2bc 33.2bc 33.0ab 33.6b 33.5 33.2 33.3a 

4 33.3bc 36.8e 33.3bc 36.7e 33.3b 36.7d 35.0 35.0 35.0b 

6 33.0bc 34.7d 32.0a 35.5d 32.5a 35.1c 33.9 33.8 33.8a 

          

Oil type * 

moisture 

33.1 35.2 32.8 35.2      

          

Moisture     32.9a 35.2b    

          

Oil type       34.1 33.9  

 

 

 

Table 9.2b. 

 * Oil levels 

 0.25% 0.5% 0.75% 

    

Storage time    

2 months 33.9 33.1 33.0 

4 months 35.2 34.4 35.4 

6 months 34.0 33.3 34.2 

    

Moisture     

16% 33.3 32.5 33.0 

19% 35.5 34.7 35.4 

    

Oil type    

550 34.8 33.5 34.1 

500 34.0 33.7 34.3 

    

Oil level 34.4b 33.6a 34.2b 
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Table 9.3.  Mean a-value of sultanas treated with 3 levels (0.25, 0.5, or 0.75% v/w) of Durkex 550 or 

Durkex 500 dressing oil.  Moisture content was adjusted to either 16% or 19% prior to oil addition.  The 

fruit was stored for either 2, 4, or 6 months at 15
o
C.    Significant treatment effects or interactions 

between treatments are presented in bold type.  Within each comparison subscripts indicate significant 

differences between treatments (p  = 0.05). 

 

Table 9.3a. 

 

 Storage time * Oil type * 

Moisture 

Storage time * 

Moisture 

Oil type * 

storage time 

Storage 

time 

     

type 550 500   550 500  

moisture 16% 19% 16% 19% 16% 19%    

months          

2 5.27 6.00 5.80 5.86 5.54 5.93 5.64 5.83 5.74a 

4 5.79 5.44 5.52 5.54 5.65 5.49 5.61 5.53 5.57a 

6 6.26 6.22 5.85 6.19 6.05 6.21 6.24 6.02 6.13b 

          

Oil type * 

moisture 

5.77 5.89 5.72 5.86      

          

Oil type       5.83 5.79  

          

Moisture     5.75 5.88    

 

 

Table 9.3b. 

 * Oil levels 

 0.25% 0.5% 0.75% 

    

Storage time    

2 months 6.03d 5.72bcd 5.45ab 

4 months 5.23a 5.93cd 5.55abc 

6 months 6.15d 6.09d 6.15d 

    

Moisture     

16% 5.88 5.76 5.60 

19% 5.72 6.07 5.83 

    

Oil type    

550 5.59a 6.03b 5.87ab 

500 6.01b 5.80ab 5.56a 

    

Oil level 5.80 5.92 5.71 
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Table 9.4.   b-value of sultanas treated with 3 levels (0.25, 0.5, or 0.75% v/w) of Durkex 550 or Durkex 

500 dressing oil.  Moisture content was adjusted to either 16% or 19% prior to oil addition.  The fruit was 

stored for either 2, 4, or 6 months at 15
o
C.    Significant treatment effects or interactions between 

treatments are presented in bold type.  Within each comparison subscripts indicate significant differences 

between treatments (p  = 0.05). 

 
Table 9.4a. 

 

 Storage time * Oil type * 

Moisture 

Storage time 

* Moisture 

Oil type * 

storage time 

Storage 

time 

     

type 550 500   550 500  

moisture 16% 19% 16% 19% 16% 19%    

months          

2 16.0bc 15.7b 16.7d 14.9a 16.3b 15.3a 15.8 15.8 15.8a 

4 16.6cd 16.5cd 16.7d 16.5cd 16.6b 16.5b 16.6 16.6 16.6b 

6 16.8d 16.3cd 16.4cd 16.8d 16.6b 16.5b 16.5 16.6 16.6b 

          

Oil type * 

moisture 

16.5 16.2 16.6 16.1      

          

Oil type       16.3 16.3  

          

Moisture     16.5b 16.1a    

 

 

Table 9.4b. 

Means * Oil levels 

 0.25% 0.5% 0.75% 

    

Storage time    

2 months 16.1 15.8 15.6 

4 months 17.0 16.2 16.5 

6 months 16.7 16.3 16.6 

    

Moisture     

 17.0 16.2 16.4 

19% 16.3 16.0 16.0 

    

Oil type    

550 16.7 16.0 16.2 

500 16.5 16.2 16.3 

    

Oil level 16.6b 16.1a 16.2a 
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Table 9.5.  Mean compaction ranking (ranked 1=loose fruit to 7 =solid block) of sultanas treated with 3 

levels (0.25, 0.5, or 0.75% v/w) of Durkex 550 or Durkex 500 dressing oil.  Moisture content was 

adjusted to either 16% or 19% prior to oil addition.  The fruit was stored for either 2, 4, or 6 months at 

15
o
C.    Significant treatment effects or interactions between treatments are presented in bold type.  

Within each comparison subscripts indicate significant differences between treatments (p  = 0.05). 

 

Table 9.5a. 

 

 Storage time * Oil type * 

Moisture 

Storage time * 

Moisture 

Oil type * 

storage time 

Storage 

time 

     

type 550 500   550 500  

Moisture 16% 19% 16% 19% 16% 19%    

Months          

2 1.11 4.61 1.17 4.00 1.14a 4.31d 2.86 2.58 2.72a 

4 2.06 4.67 2.56 4.72 2.31b 4.69de 3.36 3.64 3.50b 

6 3.11 5.06 3.72 4.67 3.42c 4.86e 4.08 4.19 4.14c 

          

Oil type * 

moisture 

2.09a 4.78d 2.48b 4.46c      

          

Oil type       3.44 3.47  

          

Moisture     2.29a 4.62b    

 

 

Table 9.5b. 

 * Oil levels 

 0.25% 0.5% 0.75% 

    

Storage time    

2 months 2.79 2.63 2.75 

4 months 3.71 3.54 3.25 

6 months 4.04 4.25 4.13 

    

Moisture     

16% 2.28 2.36 2.22 

19% 4.75 4.58 4.53 

    

Oil type    

550 3.33 3.47 3.50 

500 3.69 3.47 3.25 

    

Oil level 3.51 3.47 3.38 
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Table 9.6.  Mean Sugar crystallisation  (ranked 0 to 5 from no sugar to completely sugared) of sultanas 

treated with 3 levels (0.25, 0.5, or 0.75% v/w) of Durkex 550 or Durkex 500 dressing oil.  Moisture 

content was adjusted to either 16% or 19% prior to oil addition.  The fruit was stored for either 2, 4, or 6 

months at 15
o
C.    Significant treatment effects or interactions between treatments are presented in bold 

type.  Within each comparison subscripts indicate significant differences between treatments (p  = 0.05). 

 

Table 9.6a. 

 

 Storage time * Oil type * 

Moisture 

Storage time * 

Moisture 

Oil type * 

storage time 

Storage 

time 

     

Type 550 500   550 500  

Moisture 16% 19% 16% 19% 16% 19%    

Months          

2 0.78 4.44 1.06 4.56 0.92a 4.50d 2.61 2.81 2.71a 

4 1.28 5.00 1.17 5.00 1.22b 5.00e 3.14 3.08 3.11b 

6 2.17 5.00 2.17 5.00 2.17c 5.00e 3.58 3.58 3.58c 

          

Oil type * 

moisture 

1.41 4.82 1.46 4.85      

          

Oil type       3.11 3.16  

          

Moisture     1.44a 4.83b    

 

 

Table 9.6b. 

 * Oil levels 

 0.25% 0.5% 0.75% 

    

Storage time    

2 months 2.83 2.46 2.83 

4 months 3.13 3.08 3.13 

6 months 3.67 3.58 3.50 

    

Moisture     

16% 1.61b 1.36a 1.33a 

19% 4.81c 4.72c 4.97c 

    

Oil type    

550 3.22 3.19 2.94 

500 3.14 3.17 3.14 

    

Oil level 3.21 3.04 3.15 
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Fig 1.1 Progressive sugaring over 6 months storage of 3 fruit types at 16% moisture treated 

with 0.25, 0.5, 0.75 % dressing oil . 

 

 

 

 

 
Fig 1.2  Progressive sugaring over 6 months storage of 3 fruit types at 19% moisture treated 

with 0.25, 0.5, 0.75 % dressing oil . 
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Fig 1.3  Progressive compaction over 6 months storage of 3 fruit types at 16% moisture 

treated with 0.25, 0.5, 0.75 % dressing oil . 

 

 

 

 

 

Fig 1.4 Progressive compaction over 6 months storage of 3 fruit types at 19% moisture treated 

with 0.25, 0.5, 0.75 % dressing oil. 
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Fig 2.1  Progressive sugaring over 6 months storage of  2 fruit types at 16% moisture treated 

with 0.25, 0.5, 0.75 % dressing oil . 

 

 

 

 

 

 

Fig 2.2  Progressive sugaring over 6 months storage of 2 fruit types at 19% moisture treated 

with 0.25, 0.5, 0.75 % dressing oil . 
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Fig 2.3  Progressive compaction over 6 months storage of 2 fruit types at 16% moisture 

treated with 0.25, 0.5, 0.75 % dressing oil . 

 

 

 

 

 

Fig 2.4  Progressive compaction over 6 months storage of 2 fruit types at 19% moisture 

treated with 0.25, 0.5, 0.75 % dressing oil . 
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