
rootstock. Since the fruit was harvested at specific times 

(when a Brix-acid ratio of near 8 was reached), this study 

does not reflect the natural maturation kinetics which would 
occur with a single tree or grove. In addition, this initial 

study was done for only 110 days of a single harvest season. 

Since it is generally agreed and accepted that grapefruit 

quality is variable from one year to the next, it will be 

important to continue this study for several seasons and also 

ultimately include the effects of the unknown parameters, 

listed above, into future analyses. Only then can a true 

measure of the inherent variation which occurs within the 

grapefruit population be presented. 
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Abstract. 'Star Ruby', a new cultivar of red grapefruit, 

was found to have excellent color both in the flesh and in 
the juice, even in late season. The color is sensitive to heat, 
but the juice, after pasteurization and concentration, retains 

sufficient color so that it may be used to enhance the color 

of pink grapefruit juice. 

The red color of the flesh of the pink and red grape 

fruit is known to fade with fruit maturity (4, 5). As a result, 

when the flavor quality of the fruit is at its best, the red 

color may have decreased to a very low level. The juice 

from such fruit becomes unacceptable as a pink grapefruit 

juice because of its low color, yet appears to be too reddish 
to meet white grapefruit juice color standards. Processing 

these juices with white grapefruit juice yields a muddy 
brown colored product which has poor appearance on 

account of its color. 

There has been considerable demand for red colored 
grapefruit as fresh fruit and as processed products. A recent 

finding in new varieties is the 'Star Ruby' cultivar which 
has strikingly red colored flesh. This grapefruit was 
originated in Texas. It was grown from irradiated seeds 
of the 'Hudson', a seedy red grapefruit with relatively 
coarse texture (3). The highly colored 'Star Ruby' fruit 
is essentially seedless and has not been reported to revert 
to its parent seedy characteristics. The fruit has been well 
received in the fresh fruit trade and ranks second to the 
standard 'Ruby Red' grapefruit in number of cartons 

shipped out of Texas in 1978 (1). This paper describes the 
seasonal change of the flesh and juice color of the 'Star 
Ruby' and compares it with that of 'Ruby Red' grapefruit. 
The effect of heating, pasteurization, and concentration on 

the color of the juice of the 'Star Ruby' grapefruit and its 
potential use to increase the color of other grapefruit juices 

were also studied. 
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Materials and Methods 

Sampling. For determining the color change of the 

flesh and juice, 20 'Star Ruby' grapefruit were obtained at 

monthly intervals beginning November, 1978 and ending 

in June, 1979 from the Agricultural Research Center (ARC), 

University of Florida, at Fort Pierce. Six fruit taken from 

each sample were used for measuring flesh color, and the 

remainder for the study of juice color and other juice 

characteristics. 

Fruit used to study the effect of heat pasteurization on 

the color of the juice were obtained from the Fort Pierce 

ARC in December, 1977. Two 90-lb. boxes of the fruit 

were washed and the juice extracted. 

For the preparation of concentrate, a 10-box sample was 

obtained from the same source in January, 1979. These 

fruit were picked from 'Star Ruby' trees on several root-

stocks from a rootstock experiment plot at the Fort Pierce 

ARC. These trees are about 6 years old and do not bear 

many fruit on each tree. The fruit was also brought to the 

Center at Lake Alfred and washed before extraction. 

'Ruby Red' grapefruit for color comparison studies 

were picked at regular intervals from an experimental plot 

at the Center in Lake Alfred. The samples for flesh and 

juice color studies consisted of 20 fruit each. 

Flesh color measurement. Fruit used for flesh color 

measurements were cut transversely into halves. The halved 

fruit was inverted on a glass plate over the aperture of a 

Hunter Color and Color Difference Meter (HCDM) model 

D25D. The Hunter "a" and "b" values were determined 

at two positions on each half of the fruit as described by 

Ting and Deszyck (5). The readings of all the stem halves 

and those of the stylar end halves were averaged separately, 

and the calculated Hunter "a"/"b" values were averaged 

for each monthly samples. 

Juice extraction. The juice was extracted from fruit on 

an FMC In-line juice extractor, model 091B, with a 0.025 

inch finishing tube using 16 lb. air pressure. The juice 

from the first 5 fruit of each sample was not used in 

the juice color measurement studies in order to minimize 

the color dilution from the residue in the finishing tube 

from previous samples. The °Brix, total acidity, and juice 

yield are determined in the usual manner (6). 

The juice used in processing studies was extracted on 

an FMC In-line juice extractor model 591 with a 0.040 inch 

finishing tube. The juice was then passed through an FMC 

model 35 finisher with a 0.020 inch screen. 
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The 'Star Ruby' juice had Hunter "a"/"b" values about 5 

to 6 times higher than the juice of 'Ruby Red'. The rate of 

color decrease was also significantly lower for the 'Star Ruby' 

juice. 

Pasteurization on color of 'Star Ruby' grapefruit juice. 

Heating the juice had visible effect on the red color of the 

juice. Heating the juice for 10 seconds at 88°C (190°F) in 

a plate type pasteurizer with no cooling cycle decreased its 

Hunter "a"/"b" ratios from 1.8 in the control juice to 1.5 

in the pasteurized juice. With a cooling cycle in the 

pasteurizer, a slightly higher value (1.6) was obtained. Boil 

ing the juice for one minute greatly impaired the color. The 

Hunter "a"/"b" ratio decreased to 1.3. 

Effect of concentration on juice color of 'Star Ruby' 

grapefruit. Although the prepared concentrate showed a 

bright red color, there is definitely a change of color of the 
reconstituted juice as compared with the freshly extracted 

sample (Table 3). The CR values decreased slightly, but CY 

values increased markedly in the reconstituted concentrate. 

There was a substantial decrease of the Hunter "a"/"b" 
ratios. Prolonged evaporation, even at a low temperature 

and under vacuum, had the same detrimental effect on the 

color as shown by the decrease of the Hunter "a"/"b" ratio. 

Table 3. Effect of concentration on the color of 'Star Ruby' grapefruit 

juice. 

Treatment 

Freshly Extracted 

TASTE Evaporator 

Recon. 10°Brix 

Laboratory evaporator 

Recon. 10°Brix 

CR 

91.1 

88.9 

86.9 

Hunter values 

CY 

38.7 

48.4 

48.6 

a/b Ratio 

1.85 

1.30 

1.30 

Enhancing the red color of grapefruit juice with re 

constituted 'Star Ruby' grapefruit concentrate. Even with 

the loss of color due to the concentrating process, the 

concentrate and the reconstituted juice are still intensely 

red in color. Adding varying amounts of the reconstituted 

red juice to a white grapefruit juice showed a proportional 

increase in the Hunger "a"/"b" ratio of the blended product 

(Table 4). A Hunter "a"/"b" ratio of about 0.5 would give 

the juice a red color considerably higher than that of a 

standard 'Ruby Red' at its best. At a level of 20% blend 

of 'Star Ruby' with a white grapefruit juice, the Hunter 

"a"/"b" ratio was about 0.50. It gives the appearance of 

excellent color for pink and red grapefruit juice. Less 'Star 

Ruby' juice will be needed if it is used only to enhance 

the color of a faded pink or red grapefruit juice. 

Table 4. Color of blended grapefruit juice with varying amounts of 

'Star Ruby' in white grapefruit juice. 

% 'Star Ruby' 

juice 

0 

20 

40 

60 

80 

100 

7.8 

35.1 

53.4 

68.3 

79.5 

90.7 

Hunter values 

CY 

31.7 
35.9 

39.1 

42.1 
44.1 

46.5 

a/b Ratio 

-0.22 

0.51 

0.85 

1.14 

1.24 

1.46 

The 'Star Ruby' cultivar produces an intensely red color, 

both in the juice and in the flesh. The fruit has a coarser 

texture than the 'Ruby Red'. The flesh color decreased with 

maturity. However, even in late season, the flesh and juice 

remained intensely red. The color is reduced during the 

process of heat pasteurization and concentration, but the 

reconstituted concentrate and the pasteurized juice is still 

highly colored. A 20% blend of this juice with white grape 

fruit juice, or faded pink and red grapefruit juice, resulted 

in a product with an attractive color. 
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