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FURTHER WORK ON THE MATURITY OF AVOCADOS 
 
C. G. CHURCH AND E. M. CHACE 
Citrus By-products Laboratory, Bureau of Chemistry, United States Department of 
Agriculture 
 
The work reported to your Association this year consists of the results of the systematic 
analysis of monthly samples of the fruit of the eight varieties of avocados recommended 
for commercial planting by the Association at the time the work was started. The data 
are fairly complete in all but a few cases. Wind storms, theft of fruit and the difficulty of 
locating a satisfactory tree for sampling have reduced the number of samples in a few 
varieties. The purpose of the work is to ascertain whether or not maturity of the fruit can 
be judged from these analyses. 
 
Methods of Sampling 
The trees used for sampling were as follows: A Fuerte at Yorba Linda, a Taft at Yorba 
Linda, a Sharpless at Tustin, a Lyon at Whittier, a Dickinson at Chula Vista, a Spinks at 
Duarte, a Puebla at San Fernando and a Blakeman at Altadena. It would have been 
better for the purpose of the investigation if all the trees could have been located in one 
planting, or at least in one district. At this time, however, this condition was impossible 
of attainment. The numbers of trees are yet too few to permit of any great latitude in the 
selection of locations, so that the results must be studied with this fact in mind. 
Practically all of the trees used were young, strong growing specimens, bearing 25 to 75 
fruits. Monthly samples of fruit consisting of from 2 to 6 avocados were taken. 
When these samples were received at the laboratory, one half of the number taken 
were analyzed at once; the other half were carefully wrapped in paper, laid aside until 
the flesh had softened satisfactorily, and then subjected to analysis. If for any reason, 
either analysis had to be delayed, the samples were kept in cool storage (from 35 to 45° 
F.) until used. In the text, the samples analyzed at once are referred to as hard 
samples, while those not analyzed until they had softened are called soft samples. 
In preparing them for analysis, the fruits were weighed first in air and then under water, 
and the specific gravity calculated. They were then halved, the seed carefully removed 
and the flesh scraped from the skin with a spoon. In the case of immature fruit, where 
the analyses were made before the flesh had softened, this separation was very difficult 
and in a great majority of cases, the skin was removed by paring with a knife. The skin, 
seed and flesh were each weighed and their proportion calculated. 
The flesh of the fruits was finely ground by passing through a food grinder repeatedly, 
and the following determinations were made upon it: Water, ash, protein, fat, sugar and 
crude fiber. The methods of the Association of Official Agricultural Chemists were used 



and need not be further described, except to say that water was determined by mixing 
the pulp with asbestos fiber and drying in vacuo at 70°C. 
 
Significance of the Determinations Made 
The specific gravity of the fruit chiefly indicates its texture or compactness. Avocados 
with loose seeds and hollow centers have a low specific gravity. 
The moisture which the fruit contains is not indicative of its quality as far as our 
observations go; green fruit contains more water than ripe, for, as the proportion of fat 
increases, the proportion of water decreases. 
So far as the study of maturity goes, ash is a relatively unimportant constituent of the 
avocado. It has, however, some importance when food values are considered. Protein 
is a very important food material and occurs in unusual quantities for a fruit, but does 
not vary greatly as the avocado matures. 
Fat is the characteristic constituent to which the fruit owes its popularity. It must not be 
thought, however, that fat alone is the determining factor in the quality of a variety. The 
amount of this constituent increases rapidly as the fruit matures, and affords one basis 
for the study of the maturity. 
Sugar is relatively not important, but is extremely interesting both on account of its 
constitution and its disappearance as the fruit matures. 
 
Tables I to IX  
Discussion of the Data 
The data derived from the analysis of the samples are presented in nine tables. For 
better comparison, the hard samples and soft samples picked at the same time are 
grouped in the tables. In order to better compare the varieties, a table is also given 
showing the composition of each variety at the time of its maximum fat content. The 
results in this table are from the fruit that had been stored until soft. A figure is also 
given which illustrates the changes in fat content of each variety as it matures. 
A discussion of the data naturally divided into two phases: first, a comparison of the 
composition of the varieties, and secondly, a discussion of the time of maturity of each. 
 
Composition of Varieties 
In comparing the varieties, it is hardly fair to take the averages of all the samples 
examined, as where the trees contained a large number of fruits, the analyses were 
started earlier in the season than where the fruit was scarce. The averages from fruit of 
these trees would for this reason be lower than where the work began later in the 
season. Neither is it thought best to compare only the data obtained from samples 
which we judged to be commercially mature, as this to some extent would be a matter 
of personal opinion. If, however, the data for comparison are taken at the time of 
maximum fat content of each variety, then each will be thoroughly mature and probably 



at its best. 
 
Table X 
Summarizing the data given in the first eight tables, we find: 
In weight, the varieties ranked as follows, when considered with regard to size alone: 
Sharpless, Spinks, Blakeman, Lyon and Fuerte, Taft, Dickinson and Puebla. The ranks 
were not changed when the heaviest samples only were considered. The Sharpless 
samples ranged close to a pound and a quarter to one and a half. The Spinks ran very 
close to a pound each, as did the Blakeman samples. The Lyon and Fuerte samples 
were about the same size, varying around thirteen ounces, although both varieties 
reached a pound in size at times. The Taft and the Dickinson were only slightly smaller 
than the Fuerte and the Lyon, and both at times also reached a pound in size. The 
Puebla samples with one exception were less than half a pound in size. 
In percentage of edible matter or pulp, the Fuerte and the Sharpless outrank the other 
varieties, both having about 80%, and both having a maximum close to 85%. The Lyon, 
the Blakeman, the Puebla, the Spinks and the Taft average above 70%, while the 
Dickinson, owing largely to its thick skin, has but 65%. 
The Puebla and the Fuerte both have very thin skins, less than 7%. The Blakeman, the 
Spinks and the Sharpless are next in rank, having less than 10%, while the Taft and the 
Lyon are slightly above that amount. The Dickinson has close to 20% of its weight in 
skin. 
The Sharpless, the Fuerte and the Dickinson have smaller seeds than the other 
varieties, averaging between 10% and 13%. The Lyon, the Blakeman and the Taft 
average from 15% to 17% seed, while the Spinks runs close to 20% and the Puebla 
slightly above that figure. 
The Lyon, when mature, contains considerbly more protein than any of the other 
varieties, averaging above 2.50% and having a maximum of over 4%. The Spinks, the 
Puebla, the Fuerte and the Blakeman when mature contain over 2.00%, while the 
Sharpless, the Dickinson and the Taft are below that figure. 
The Fuerte ranks first in oil content, having a maximum of nearly 30%. The Lyon and 
the Puebla both have over 25%, while the Blakeman is slightly over 20%. The Taft, the 
Spinks and the Sharpless have between 18% and 20% fat, and the Dickinson below 
15%. 
The Taft has less fiber than the others, averaging less than 1.00%; the Sharpless, the 
Spinks and the Lyon have between 1.00% and 1.25%. The Blakeman, the Dickinson, 
the Puebla and the Fuerte average between 1.25 % and 1.50%, 
 
Discussion of the Time of Maturity of the Varieties 
In order to better study the time of maturity, a figure showing the change in fat content 
has been arranged. A glance at this figure will reveal the fact that the fat content of the 
avocado increases rapidly as the fruit matures; that after the fruit is matured, the 



increase is very slight, and that at times there is even an apparent decrease. 
Decreases, however, are slight and it is probable that they are due to individual 
variation. 
Considering the graphs of the different varieties, it is seen that the rapid increase in fat 
in the case of the Fuerte ceases in December. For the three months ending at that time 
the increase in fat had been approximately 17%, while for the next four months it 
increased but 2%. From our notes made at the time of analysis, we find that in 
November, we were doubtful of the maturity of the sample, but in December, the 
samples had "the general appearance of being mature." It should be remembered that 
the samples came from a very favorable location at Yorba Linda. 
Unfortunately in the case of the Puebla tree, the wind storms and pilfering had reduced 
the number of fruits to such an extent that the samples were exhausted in March. From 
the analytical data, however, it would seem that the increase in fat ceased in February, 
for the March sample shows a slight decrease. Up to this time, the increase had been 
steady, rising 17% in four months. Other indications point to the fact that the fruit was 
not quite mature in December, but had reached maturity at the time the February 
sample was taken, on the sixth of the month. 
The Lyon sample reached the maximum content of fat in May. From October to May, 
seven months, there had been an average monthly increase of 3% in fat content. After 
May the samples show slight variation in fat, but no increase over the May sample. 
From other indications from the analyses and notes, it would appear that the fruit from 
this location was mature in April, at which time the stored sample contained 23% of fat. 
Unfortunately the Blakeman fruits were removed from the tree before the sampling had 
been finished, and the data are incomplete. The samples were still increasing in fat 
when the last one was picked in May. The fruit from this location was not mature in 
February. There are some indications, however, that it might possibly have been 
satisfactory to market in March, and there seems little doubt that the May sample was 
satisfactory. 
The work on the Spinks variety began well in December, but no further samples could 
be secured until March. Later in the season, the remaining fruit on the experimental tree 
was stolen, so that the July, August and September samples were from a neighboring 
tree. The only conclusions which can be drawn from the data are that the fruit from this 
location was not mature in December, but was fairly so in March when the next sample 
was taken. Other indications also point to maturity at this time. 
The sampling of the Taft began earlier than was really necessary, but was carried out 
until no doubt of the maturity of the fruit could be entertained. The maximum fat content 
was reached in May after which there was a sharp decline in the sample taken in June. 
Indications are that the fruit was fairly mature in April. 
Sampling on the Sharpless began in April, but it would have been more satisfactory to 
have begun earlier. The maximum fat content was reached in May and other indications 
pointed to the fact that the fruit was commercially mature the first month the sample was 
taken. The sampling was continued until September, and at that time there had been 
little if any lowering of the fat content or quality of the fruit. 



Again in the case of the Dickinson samples, the fruit was stolen from the tree before the 
sampling was finished. The fat had increased 3% in the time elapsing between the May 
and June samples. From other data, it would seem that the fruit was mature at the time 
this sample was taken. 
Examination of the tables does not reveal any other changes during growth that are 
nearly so uniform or marked as that of the fat. Probably the next most striking change is 
in the sugar content. There is always less sugar in the mature fruits than in the green. At 
best, of course, the fruits contain but little sugar, so that the changes are less uniform 
than with the fat. 
With most of the varieties, there is also a slight increase in protein as the fruit matures. 
This is of course more noticeable where the sampling began early in the season and 
continued until the fruit was fully matured. 
Moisture of course decreases as fat increases, and there is also a slight rise in the 
proportion of edible matter as the fruits mature, the proportion of skin and seed usually 
becoming smaller. 
 
Miscellaneous Samples 
Six miscellaneous samples have been examined since the last report was made to the 
Association. Four of these were from seedling trees raised by Mr. Oakley and are 
deserving of attention owing to the fact that they apparently mature at a time when 
many of the other varieties are not available. With the exception of No. 4, the fruits 
averaged close to a pound each, and with the exception of No. 2 contained a 
satisfactory amount of fat. Sample No. 1 was probably mature at the time of analysis in 
September, but the data on No. 2 would be in better shape if another sample had been 
taken a little later in the season. The seed in No. 3 had started to sprout and the fat 
content of No. 4 would seem to indicate maturity. Nos. 1, 3 and 4 are high in protein. 
The per cent of edible matter in No. 3 was also higher than is usually found. 
Mr. Hoff of Hollywood also sent a seedling about 14 ounces in weight and containing 
18½% of fat with 2¼% of protein. 
An analysis of one of the Department of Agriculture's Guatemalan importations grown 
by Mr. Sheddon of Monrovia is also shown in the miscellaneous table. This variety is the 
Kanola, S. P. I. No. 43560. The fruit is small, round in shape, weighing about 8 ounces, 
and having a very heavy skin. The fat content is satisfactory but the fruit is decidedly 
deficient in protein. 
In closing, I might say that the Laboratory stands ready to assist with analyses of new 
varieties, and it is suggested that its facilities be used for the study of their composition 
before they are made standard. It is especially desired to secure samples of the 
Department of Agriculture importations for analyses. Where new and promising varieties 
are to be sampled, it is preferable to make an appointment so that some one from the 
laboratory can see the fruit on the tree and take such notes as are necessary. 
 



 
 

 
 



 
 

 
 

 
 



 
 

 
 

 
 



 
 

 
 

 


