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COMPARISON OF IBE QUALITY OF IRISH AND FRENCH GROWN 
GOLDEN DELICIOUS APPLES 

T. R. Gonn!ey and J.P. Egan 

An Foras TalUntais, Kinseoly Research Centre, Malahide Road, Dublin 5 

ABSTRACT 

1~ 

The quality of Irish and French grown Golden Delicious apples, purchased at retail outlets in Dublin. 
was compared in 1974-75 and in 1975-76. 

The French Goldens were on average about 48 and 28% more expensive per kg than the Irish in 
1974-75and1975-76 respectively. 

The ma.iii quality· difference between fruit from the two sources was in colour, the French. fruit 
being greeri and the Irish, green-yellow to golden. 

The French Goldens were generally larger and had a higher juice yield while the Irish were firmer 
and had more ribbing. On average, there was no taste panel preference for fruit from either source and. 
there ·were only small differences in soluble solids, acidity and bruising. 

INTRODUCTION 

Total imports of apples into Ireland in 1965, 1979 and 1975 were 17,441, 21,026 and 
25,803 tonnes respectively (1). The percentages of these coming from France were 0.2, 
17.9 and 47.3 respectively, i.e., almost half the apples imported in 1975 came from. 
France. Practically all the French apples were of the cultivar Golden Delicious. Total 
home production of all apples amounts to about 14,000 tonnes annually. 

Jn 1973-74 Irish-grown Golden Delicious apples retailed cheaper than French Golden 
Delicious (2). To see if the prices reflected quality differences, both Irish and French 
Golden Delieious apples were tested in 1974-75 and 1975-76 for colour, taste panel 
acceptability, firmness, juice yield, soluble solids, acidity and degree of bruising. 

' 

EXPERIMENTAL 

Purchasing, grading and inspection of samples 
Samples of Class 1 apples were purchased in supermarkets and greengrocers in the 

north side of Dublin over the period November-Man:h inclusive. Thirty-one samples were 
taken in 1974-75 and 27 in 1975-76. Each sample constituted 12 Irish and 12 French 
Goldens. 
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The fruit was graded into EEC size grades in the' laboratory. Each apple was weighed 
and then scored for degree of bruising on a scale from 0 (no bruising) to 3 (severe 
bruising). The scores for individual fruits in the 12 apple sample were added together to 
give an overall "degree of bruising" figure for the sample. 

The price/kg paid for the fruit was calculated from the combined weights of the 12 
fruit in the sample. 

Fruit colour 
The colour of the 12 apples in each sample was measured using a D25A Hunter Colour 

Difference Meter ('a' values) fitted with a 5-cm specimen port. Skin colour (on the most 
yellow - or blush side) was measured in both years but flesh colour ('b' values) was 
measured in 1974-75 only on the '•1, portion' of 5 apples (out of 12) that had been 
sliced as 1

13 : 2 13 • 

Firmness and juice yield 
Five X ''• portions of apple from the fruit colour testing were peeled, cored and cut 

into wedge-shaped segments. Two X I 00-g samples were sheared in the standard test cell 
of a shea'r press to measure firmness. 

The remaining 5 X 'I, portions of apple were peeled and cut into cubes about 3 mm 
long. Two X 25-g samples of the cubes were placed in a succulometer cell of the shear 
press and the juice expressed was collected and weighed. 

Soluble solids and acidity 
The residue from the firmness test was pressed in cheesecloth to express the juice. The 

soluble solids {SS) content of the juice was measured with a refractometer; acidity was 
tested by titrating a 5-ml portion of the juice with M/10 NaOH using phenolphthalein 

:i) as indicator. 

Fruit acceptability 
The remaining seven Irish and seven French apples in the sample were peeled, cored, 

sliced and then presented to a 20-member, paired comparison taste panel who were 
asked for preference. In 1974-75 the 31 comparisons were carried out using the Kinsealy 
Research Centre panel while in 1975-76, nine of 27 -comparisons were -carried out by 
consumers in supermarkets and the remainder by the taste panel at Kinsealy. The 58 

. paired comparisons gave a total of 1,160 individual responses. 
In paired comparison taste panels where there was a preference of at least 14 out of 20 

for one sample the ratio of the weight of Irish sample/French sample (weight ratio for 
12 apples) was correlated with the corresponding preference ratio (Irish/French). A 
preference of 15 out of 20 is required for significance at the '5% level, but the preference 
of 14 out of 20 w~s used in order to have a reasonable number of points on which to 
carry out a.regression. 
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Further tests, one in November and one in December 1975, were carried out on Irish 
Goldens to study if larger sized apples were preferred. In the first test, peeled and cored 
fruit in four size grades, 55-65, 65-70, 70-75, 75-80 mm were tasted by a 15-member 
taste panel who were asked to rank the samples from best to worst for preference. The 
samples were presented as 15 mm-long cubes rather thaJ} as slices in order to mask the 
size of the apples. In the second test, fruit in the size categories 55-60, 60-65, 65-70 
and 80'85 mm was tested by the same procedure. The fruit tested was sorted as well 
as possible for equal maturity using colour meter values. 

Shelf life of Irish Go/dens ex .CA store 
Samples of Irish Goldens which had been removed from CA storage (8%-C02 , 13% 02 , 

2° to 3°C) were tested for soluble solids and acid content, skin colour, texture and juice 
yield. The samples were taken from an 18-kg box removed from storage on February 19, 
1975, and were tested weekly over a 5-week period, the box being held at 14° to 20°C. 

Another 18-kg box was removed from CA storage on March 5, 1975, and samples of 
fruit from it were tested each week over a 3-week period. 

RESULTS 

Results for price/kg, fruit colour, firmness, juice yield, soluble solids and acid content of 
Irish and French Goldens in the 1974-75 and 1975-76 seasons are presented in Tables 1 
and 2 respectively. Data are grouped together as "monthly values" to reduce the volume 
of figures. 

Price 
The results show that the French apples were about 48 and 28% more expensive (per 

kg) on average than the Irish Goldens in the 1974-75 and 1975-76 seasons respectively 
(Tables 1 and 2). The price difference in favour of the French apples was evident each 
month in both seasons and on only three occasions out of a total of 58 individual pur
chases were Irish Goldens more expensive than French. 

Colour and bruising 
The French Goldens were much greener than the Irish as shown by Hunter 'a' values 

(Tables 1 and 2) and the Irish Goldens had a cons.istentiy yellower flesh. There was also 
a greater range of skin colour within each purchase of 12 Irish apples than within 12 
French apples as evidenced by a mean range (difference between highest and lowest 
value) of 21 Hunter 'a' units for the Irish Goldens and 9.5 for the French in 1974-75 
(over 31 purchases) and 17 and 7 respectively in 1975-76 (over 27 purchases). The 
incidence of bruising for Irish and French fruit in both ·seasons was low. The Irish 
Goldel)s were Jess round and more ribbed than the French apples. 
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TABLE I: Mean data for Irish (I) and French (F) Golden Delicious Apples 1974-1975 

Skin Flesh Soluble 
No.of Price/kg coloura coloura Firmness Juice yield Acid solids ~ 

Month comparisons p 'a' 'b' Bruisingb (kg) g/25g meq/lOml % P' ,.. 
I 24 +7 30 4 148 5 0.76 12.3 

..,, 
N:ov. '74 7 0 

F 38 -6 28 2 110 8 0.67 12.5 "' f:i 
Dec. '74 6 I 27 +7 30 3 134 2 0.65 12.3 ..,, 

F40 -9 26 2 118 5 0.60 12.4 "' ~ 
Jan. '75 6 I 29 +4 30 1 137 4 0.54 12.5 0 

F47 -9 28 3 97 4 0.50 11.7 r 
Feb. '75 7 

I 32 +5 31 2 126 2 0.46 12.2 ~ F45 -10 29 2 89 3 0.46 12.0 
!"' 

I 32 +7 29 3 136 2 0.51 12.5 z 
Mar. '75 5 0 

F45 -5 27 2 115 3 0.53 12.4 !"' 
~ 

"' Grand means for I 29 +6 30 3 136 3 0.58 12.4 ..., 
..... 

31 comparisons F43 -8 28 i 106 5 0.55 12.2 

3 Hunter values 
b,on a scale 0 = none, 36 = all apples with severe bruising 
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TABLE 2: Mean data for Irish (I) and French (F) Golden Delicious Apples 1975-1976 

Skin 
No.of Price/kg colou:rll Firmness Juice yield Acid 

Month comparisons p 'a' Bruisingb (kg) g/25g meq/lOml 

Nov. '75 6 I 33 +6 2 158 2 0.70 
F 39 -10 2 119 3 0.67 

Dec. '75 6 I 27 +l 2 131 2 0.70 
F37 -7 1 129 2 0.61 

I 33 -1 0 114 3 0.60 Jan. '76 4 
F44 -8 1 97 3 0.51 

I 31 -3 2 107 3 0.53 Feb. '76 6 
F 39 -9 1 104 2 0.48 

134 0 1 149 2 0.60 Mar. '76 5 F44 -9 2 146 4 0.62 

Grand means for I 32 +I 1 132 2 0.63 
27 cotnparisons F41 -9 1 119 3 0.58 

3 Hunter values 
b on a scale O = none, 36 = all apples with severe bruising 

Soluble 
solids 
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13.4 
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Firmness and juice yield 
Irish Goldens were consistently firmer in texture than the French ones in both seasons 

(Tables 1 and 2). Grand mean values were 136 and 106 kg respectively in 1974-75 and 
132 and 119 kg in 1975-76. The French Goldens gave more juice than the Irish, 
especially in 1974-75. 

Soluble solids and acidity 
There were only small differences in SS and acid contents of fruit from the two 

sources in 1974-75 but in 1975-76 the differences were larger With Irish Goldenshaving 
the highest level of SS and acidity (Tables 1 and 2). 

Size and grading of fruit 
Tables 3 and 4 show that the Irish Goldens were generally smaller than the French 

fruit and also varied more in size in both seasons. 

TABLE 3: Mean apple weight in purchases oflrish and French Golden Delicious apples 
1974-75 

Number of Mean apple weight (g) Price/kg 
purchases fu each purchase p 

Irish Goldens 
5 <100 23 

12 100-125 29 
14 126-150 32 

French Goldens 
1 <100 19 
0 100-125 

20 126-150 45 
9 151-175 41 
1 176-200 38 

The variation in size Within each batch of 12 apples was also greater in the case of 
Irish Goldens in both seasons. In 1974-75, an average of eight apples were in one size 
grade, e.g., 65-70 mm; With the remaining four in adjacent size grade/grades compared 
With a figure of 10 : 2 for the French over a total of 31 purchases. In one purchase the 
Irish Goldens were in three adjacent size grades, i.e., 5, 6 and 1 fruit in the grades "65-70, 
70-75, 75-80 mm respectively while this was found in two purchases of the French 
fruit. In 1975-76 an average of eight apples were in one size grade and four in adjacent 
size/grades for Irish Goldens while the figure for the French fruit was 9 : 3 over 27 
purchases. Five of the purchases of Irish Goldens contained fruit in three adjacent size 
categories compared With six purchases of French. 
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TABLE 4: Mean apple weight in purchases of Irish and French Golden Delicious apples 
1975-76 

Number of Mean apple weight (g) Price/kg 
purchases in each purchase p 

Irish Goldens 
7 <100 38 
9 lOQ.125 28 
7 126-150 33 
2 151-175 38 
1 176-200 38 
1 >200 39 

French Goldens 
2 <100 32 
1 100-125 43 

15 126-150 40 
9 151-175 42 

Frnit acceptability 
The results (Table 5) show that there was little difference in taste panel preference 

for fruit from the two countries. The French fruit was preferred significantly on 5 and 
4 occasions in 1974-75 and 1975-76 respectively compared with 3 and 3 significant 
preferences for the Irish. On the remaining 43 occasions there was no significant 
preference·. 

TABLE 5: Number of paired comparison taste panels• preferringb Irish or French 
Golden Delicious apples 

Irish 

1974-75 

Significant result 3 
Non-significant result 10 

Totals 13 

1975-76 

Significant result 3 
Non~significant result 9 

Totals 12 

Grand total over both.seasons 25 

8 20 tasters in each panel 

ba preference ratio of 15/S is significant at '5% level 

Preference 

French 

5· 
11 

16 

4 
5 

9 

25 

Equal 

2 

2 

6 

6 

8 
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There were 14 and 9 panels in 1974-75 and 1975-76 respectively in which one sample 
received at least 14 out of 20 possible preferences. When the Irish/French preference 
ratios for these panels were correlated with the corresponding Irish/French weight ratios 
(for the 12 apples) coefficients were 0.72 and 0.79 respectively in the two seasons, 
indicating that when Irish apples were of equal or greater size than the French they were 
generally preferred to the French. The highest panel preference ratio in favour of Irish 
apples in 1974-75 was 16: 4 which corresponded to a weight ratio of 0.99. The lowest 
preference ratio was 1 : 19 with a weight ratio of0.66. Corresponding values in 1975-76 

i , were 16: 4 preference and 1.52 weight ratio and 5: 15 preference and 0.60 weight 
ratio. 

In the two special tests on the effect of fruit size on taste panel preference no 
significant differences were obtained (Table 6). The fruit tested were of similar maturity 
as indicated by Hunter 'a' values, and SS contents of fruit in test 2 were similar except 
for the largest fruit which had a lower level than fruit of the other sizes. 

TABLE 6: Taste panel tests on Irish Golden Delicious apples of different sizes 

Size Mean weight Skin colour3 Panel 
(mm) (g) 'a' score h. 

Test I. 12/11/75 
75-80 169 +3.1 30 
70-75 141 +0.7 44 
65-70 122 +2.4 38 
55-{;5 85 -1.3 38 

Test 2. 22/12/75 
80-85 210 +10 37 
65-70 133 +8 30 
60-{;5 Ill +9 40 
55-{;0 77 +9 43 

aHunter values 

b 4 samples X. 15 tasters, range for significance 28-4 7 (p < 0.05); each taster scored the best sample 1 
and the worst 4 

Shelf life of Irish Go/dens ex CA store 
The results (Table 7) show that fruit which was removed from CA store in February 

1975 was still acceptable after 35 days at 14° to 20°C. Firmness, juice yield and acid 
values fell over the period while the fruit became distinctly ye!lower/redder as indicated 
by Hunter 'a' values. 

The samples removed from CA storage in March 197'5 were softer and less juicy than 
those removed in February but did not then change as much during subsequent storage 
over 21 days at 14° to 20°~ (Table 7). 
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TABLE 7: Changes in Irish Golden Delicious apples ex CA store, 
during storage at 14°-20°C 

Soluble 
Days at Firmness Juice yield solids Acidity Skin coloura 

14°-20°C (kg) g/25g % meq/!Oml 'a' 

Samples removed from CA storage Feb.1975 

0 161 S.5 12.6 0.73 +3.0 
7 136 1.2 12.6 0.65 +4.7 

14 136 1.0 12.6 0.53 +7.0 
21 127 0.6 12.9 ·o.54 +12.7 
28 105 0.7 12.2 0.45 +12.0 
35 113 0.4 12.3 0.45 +12.6 

Samples removed from CA storage Mar. 1975 

0 120 3.0 13.0 0.64 +3.0 
7 125 1.8 11.9 0.50 +9.0 

14 139 1.8 12.3 0.50 +8.7 
21 139 0.4 12.2 0.53 +7.8 

aHunter values 

DISCUSSION 

31 

The large price differential in favour of French Goldens at retail level was maintained 
consistently during these tests. The main quality differences between French and Irish 
Goldens were in colour and size; the differences in firmness and juice yield were not 
considered significant by the taste panels. Appearance, therefore, may be partly the 
reason why Irish consumers are prepared to pay more for French Goldens. 

Skin colour, size, ribbing and unifonnity of grading determine appearance. It seems 
that Irish consumers equate green apples with high quality, possibly because they are 
accustomed to imported green apples, e.g., Granny Smith, prior to the Irish Golden 
Delicious season. The attitude of British consumers to French Goldens is similar (3); 
they also tend to think of green apples as crunchy and juicy and of yellow ones as over
mature and soft. Because French Goldens are picked at an immature stage they are· 
greener than the Irish fruit. However, under Irish climatic conditions the natural colour 
for Golden Delicious apples is green/yellow to golden; if allowed to reach this stage of 
ripeness they are of good eating quality but if consumed when green, they are of poor 
eating quality (4, 5, 6). The results of this study agree with those from Belgium where a 
pink flush in Golden Delicious apples was consistent with high eating quality (7). The 
Belgian study also showed that home-grown Goldens were selling for a much lower price 
than those imported from France or the ''Cape". It was found that the Belgian apples 
developed blushes ranging from green/golden to golden but that the French apples were 
consistently green. 
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The size of the Irish fruit seems to influence taste panel preference as the larger Irish 
apples generally received a good rating from the taste panels. In Belgium also a significant 
correlation was found between flavour and mean fruit weight (7). 

This relationship was not borne out by the two special panels set up to study fruit 
size versus taste panel acceptability, but apples for these panels had been specially 
selected on Hunter 'a' values and so were different from those used in the main part of 
the experiment. 

Tests on Irish Goldens removed from CA storage showed that fruit taken out in March 
was still acceptable after 21 days at ambient temperature (Table 7). This showed that 
there is ample time for commercial distribution after removal from CA storage, so that 
the apples should still be of high quality when purchased by the consumer. 
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