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Few data are available regarding the uniformity in composition of the various portions of 
the pulp and skin of avocado fruits. In 1922 Church and Chace (1) called attention to 
this fact when they reported an analysis showing that the outer half of the fresh pulp 
next to the skin contained 1.54 per cent of ash as compared with 1.36 per cent of ash in 
the inner half next to the seed. Differences of this kind in other fruits have since been 
referred to by Haas and Klotz (5) and others. 
 

 
 
In table 1 will be noted the variations in the percentages of dry matter in the fresh weight 
of samples of fruits of the Fuerte variety collected at the Citrus Experiment Station at 
various times during 1930 and 1931. The fruit samples consisted of 6 to 10 fruits. The 
percentages of dry matter in the fresh weight of the tip halves exceeded those for the 



stem halves only during the months of August to November inclusive. The inner portions 
of the halves contained more dry matter in their fresh weight than the outer portions of 
the corresponding fruit halves. The inner portion of the tip halves had greater 
percentages of dry matter in the fresh weight than the inner portion of the stem halves; 
conversely, the outer portion of the stem halves had greater percentages of dry matter 
in the fresh weight than the outer portion of the tip halves. As the fruits approached 
maturity the percentages of the dry matter decreased. 
 

 
 

Table 2 shows the variations in the percentages of dry matter in the fresh weight of 
samples of fruits of the Benik variety collected at the Citrus Experiment Station during 
1930 and 1931. The fruit samples consisted of 4 to 9 fruits. At all times the tip halves 
showed greater percentages of dry matter than the stem halves. In the tip halves the 
inner portion had higher percentages of dry matter than the outer portion. 
In tables 1 and 2 it is seen that the ash as a percentage of the dry matter of the tip 
halves of the pulp (without skin) of fruits of the Fuerte and Benik varieties is greater than 
that of the stem halves. With but one exception the percentages of ash in both the inner 
and outer portions of the tip halves exceed those in the corresponding portions of the 



stem halves (compare with citrus (5)). The percentages of ash in the outer portion of the 
stem and tip halves exceed those in the inner portion of the corresponding halves. The 
data for the pulp (without skin) of fruits of these and of other varieties not here 
presented, confirm and greatly extend the results of Church and Chace (1). 
The actual acidity of the various portions of the pulp (without skin) vary according to the 
location of the tissue in the pulp, as shown in table 3. The pulp is more acid near the 
skin. This indicates that the outer tissues are better aerated and that the carbon dioxide 
which tends to make the tissue more alkaline (6) is more quickly removed. 
 

 
 

Church and Chace (1) showed that while the total sugar content of the pulp decreased, 
the fat increased. These results are confirmed, and in addition it was found that the pulp 
(without skin) of the stem halves usually contains more reducing and total (as reducing) 
sugars than that of the tip halves. In many cases the nonreducing sugar was higher in 
the tip than in the stem halves. The differences in sugar content of the halves 
decreased as the fruits reached maturity. 
It was just referred to, that the percentages of ash in the dry matter of the tip halves of 
the pulp of Fuerte and Benik avocado fruits were found to be greater than in that of the 
stem halves. 
Potassium is the most abundant ash constituent of avocado pulp (without skin). 
Potassium occurs in greater concentration in the dry matter of the tip than in that of the 
stem halves of the pulp (without skin) throughout the various stages of development of 
the fruit. 
In both halves of the pulp (without skin) the percentages of potassium are greater in the 
outer than in the inner portion (Fig. 1). The inner and outer portions of the tip halves 
contain greater percentages of potassium than the corresponding portions of the stem 
halves. 
The outer portions of the stem and tip halves of nearly mature fruits of the Fuerte and 
Benik varieties contain greater percentages of magnesium than the inner portions of the 
corresponding halves (Fig. 1). 
Although the percentages of calcium are small (tables 1 and 2) they are consistently 
greater in the inner and outer portions of the stem halves of the pulp than in the 
corresponding portions of the tip halves. 
The inorganic phosphate as a percentage of the dry matter of the pulp (without skin) 
was found to decrease with increasing maturity of the fruits. 



Determinations of the copper content of the pulp and skin of mature fruits of the 
Anaheim variety collected at Fallbrook are reported in table 4. The greatest copper 
content in the pulp was found in the outer portion of the tip half. 
Tables 4 and 5 indicate that avocado fruits contain considerable iron. The concentration 
present is quite variable and, as shown in table 6, neither of the pulp halves contains 
consistently the greater content of iron. 
 

 
 

Data have been reported by Haas (4) which show a decreasing manganese content in 
the dry matter of the pulp with increasing maturity of the fruits. The manganese 
concentration in the tip half of the pulp (without skin) usually exceeds that in the stem 
half (tables 5 and 6). 
The numerous fruit samples (Fuerte, Blake, Puebla, and Benik varieties) were found by 
Haas (4) to contain greater percentages of total nitrogen (including nitrates) in the dry 
matter in the tip than in the stem halves. The dry matter, therefore, contains higher 
percentages of both total nitrogen and potassium in the tip than in the stem halves. 
In order to determine the effect of high sulfate concentrations in the irrigation water on 
the total sulfur accumulation in avocado fruits, mature fruits of the Challenge, Queen, 
Spinks, and Taft varieties were obtained from the vicinity of Oxnard on September 23, 
1933 through the kindness of Mr. L. T. Sharp, of Santa Paula. The trees were growing 
in soil irrigated with water containing 350 to 450 parts per million of sulfate. The leaves 
of the trees from which these fruits were picked were affected with tipburn (2). Although 
fruits of other varieties (Fuerte and Anaheim) grown at the Citrus Experiment Station, 
where the sulfate content of the irrigation water is low, were used as controls and were 
collected on June 15, table 7 shows that the percentages of total sulfur and phosphorus 
in the dry matter of the pulp of the control fruits (Fuerte and Anaheim varieties) are less 



than those for the fruits obtained from areas high in sulfate. Considerable variation 
occurred in the percentages of sulfur and phosphorus in the various portions of the pulp 
and no consistent relation was found for all of the varieties. No consistent relation of 
total phosphorus to the fruit halves was found in the skin of the fruits of the several 
varieties used. However, the percentages for total sulfur in the skin (table 7) are 
uniformly greater in the stem than in the tip halves. Haas (3) has reported data which 
indicate that avocado fruits may absorb considerable chlorine and especially in the skin. 
Factors that in any manner affect the fruit skin deserve study. The results of the present 
studies indicate the non-uniformity of the composition in various portions of avocado 
fruits. 
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