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Abstract-The moisture and lipid contents and fatty acid and triglyceride (TG) compositions of mesocarp of 
developing avocado fruits (Persea americunu, Lula variety) were studied. The moisture content decreased steadily with 
increasing lipid content during the 12-39 weeks after flowering (WAF). In the early stage (12 WAF), the fatty acids and 
TGs represent the minor amount of the lipid fraction (13 %). As the fruits developed, the fatty acid and TG contents 
increased to 88 and 85 “/ respectively, at 36 WAF. Thereafter, the fatty acid level remained unchanged and the TG 
level decreased to 72 %. No significant change in fatty acid balance was observed from 16 to 39 WAF. On the other hand, 
the linoleyl oleyl palmitin + dioleyl palmitolein content increased while the triolein and dioleylpalmitin content 
decreased as the fruits matured. The fatty acid and TG composition of Lula variety were markedly different from those 
of other varieties. 

INTRODUCTION RESULTS AND DISCUSSION 

The avocado (Persea americana Mill.) is an oleaginous The accumulation of lipids and the changes in fatty acid 
fruit and some varieties, such as Fuerte, Hass and Lula, and TG compositions were followed from 12 weeks after 
have considerable commercial importance. The changes in flowering (WAF) to 39 WAF. During the 25 WAF, the 
the classes of lipids associated with the development of fruits increased greatly in weight (120-400 g), in length 
avocado fruit has been discussed recently [l]. The lipid (90-120 mm) and in diameter (56-84 mm). After 25 WAF 
content and the fatty acid composition of variety Fuerte and up until 39 WAF, these parameters remained more or 
have been reported C2-43. Mesocarp oil is characterized less the same (weight, 4S&SOOg; length, 125-130mm; 
by having a high content (SO-60 %) of oleicacid. Although diameter, 85-90 mm). The moisture content (Table 1) 
the neutral lipids, phospholipids, free fatty acids and decreased gradually from 85 % to 67 %. Similar changes in 
hydrocarbons contents of sQme varieties have been moisture content have been observed in the Hass and 
studied [5-73, the triglyceride (TG) composition of Fuerte varieties [ 111. The total lipids, on the other hand, 
mesocarp lipids has been investigated only after separ- increased smoothly from 2.7% of the fresh weight to a 
ation of the molecular species by TLC and GC [8], by maximum of 18.5 %. The final concentration of lipids in 
silver nitrate TLC and pancreatic lipolysis [9], or by this study is comparable to earlier reports [l-4]. 
HPLC [lo]. In the present study, we have followed the Quantitative determination of total fatty acids contained 
accumulation of lipids as well as the fatty acid and TG in the lipids was improved by using an internal standard 
compositions of the mesocarp lipids during development (Table 1). The fatty acid content increased rapidly until 
of avocado fruits of the Lula variety. 25 WAF from 13 % of total lipids to 83 % and, thereafter 

Table 1. Moisture and lipid contents of mesocarp of developing avocado 
fruits (wt %) 

Time after 
flowering 
(weeks) 

12 84.7 2.7 13.3 12.6 
16 84.1 4.6 47.9 SO.8 
20 81.3 7.4 74.4 83.1 
25 79.9 9.0 82.6 84.9 
31 76.7 12.5 84.9 825 
36 69.2 14.3 88.0 85.1 
39 66.8 18.5 87.2 72.5 

Moisture 
(% fr. wt) 

Total Fatty acids Triglycerides 
lipids (% total (% total 

(% fr. wt) lipids) lipids) 
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remained at about the same amount (85-88 %). Similar 
results were observed for TG. As the avocado fruits 
developed more and more TG was accumulated and 
reached a maximum of co 85 y0 by 25 WAF. It remained 
roughly at the same level until 36 WAF and thereafIer 
decreased at 39 WAF to 72.5%. These results are quite 
different from those obtained for the Hass variety since 
the authors [8] found 51 y0 TG, 29 % diglyceride and 7 % 
monoglyceride. A study of the other components of the 
lipid fraction is in progress. 

The fatty acid composition of mesocarp lipids from 
different WAF is given in Table 2. Among the unsaturated 
acids, oleic acid (18 : 1) was present in the highest amounts 
(4347 %), followed by linoleic acid (18 : 2, 15-22 %) and 
palmitoleic acid (16: 1, 5-12%). Palmitic acid (16:O) was 
the only saturated fatty acid present in significant 
amounts. No significant change in fatty acid composition 
was observed between 16 and 39 WAF. During the first 
12 WAF, a higher content of an unknown substance 
(3.3 %), linolenic (18 : 3, 3.7 %) and linoleic (22.2 %) acids 
and a lower content of palmitoleic acid (5.4%) were 
observed. These results differ from those obtained for the 
Fuerte variety [ 123 since palmitic, pahnitoleic and linoleic 
acids increased only slightly while the major change was a 

large increase in oleic acid. 
Several authors [lo, 13-183 have reported on the 

separation of TGs by HPLC with a reversed-phase Cl8 
column. Using similar conditions, we obtained ten peaks 
which between them were shown to contain 13 TG 
molecular species. The TG composition of the lipids is 
given in Table 3. Dilinoleyl pahnitin (LLP), linoleyl oleyl 
palmitin (LOP) and linoleyl dipahnitin (LPP) were not 
separated by HPLC, from linoleyl oleyl palmitolein 
(LOPo), dioleylpalmitolein (OOPo) and oleyl pahnityl 
palmitolein (OPPo), respectively. LOP+ OOPo in- 
creased gradually from 19 to 30% during the period 
16-39 WAF. A similar change in the case of LPP + OPPo, 
LLP+ LOP0 and OPP was also observed until 
3 l-36 WAF. Triolein (000) and dioleyl palmitin (OOP) 
decreased smoothly from 16 to 7-8x and from 22 to 
1617 %, respectively. Similar behaviour was observed for 
the two minor TGs, LLPo and LPPo. The final TG 
composition of the avocado variety that we have studied 
in this work is quite different from that of the Fuerte 
variety [lo]. The fatty acid composition of the Fuerte 
variety is mainly composed of oleic acid (60%) and the 
major TGs are LOO (11x), LOP + OPPo (16 %), 000 
(18%) and OOP (24%) [lo]. 

Table 2. Fatty acid composition (X total) of mesocarp of avocado fruits 

Time after flowering (weeks) 

Fatty 
acids 12 16 20 25 31 36 39 

16:O 22.4 25.4 25.9 26.3 28.4 26.0 25.6 
16: IA7 5.4 9.5 10.8 12.0 12.1 12.1 12.0 
18:0 0.9 0.8 0.7 0.7 0.1 0.7 0.7 
18: lA9 42.2 47.5 46.3 45.2 43.1 44.0 45.6 
18:2A6,9 22.2 15.1 14.9 14.8 14.4 16.2 15.2 
Unknown* 3.3 0.2 0.3 0.1 0.1 0.1 0.1 
18:3A3,6,9 3.7 1.5 1.1 0.9 0.6 0.9 0.7 

*Unidentified compound found during analyses of fatty acid methyl 

esters by GC. 

Table 3. Triglyceride composition of mesccarp of developing avocado fruits 

Time after flowering (weeks) 

Triglycerides* 12 16 20 25 31 36 39 

LLPO 3.5 2.6 2.3 2.5 1.5 1.9 1.8 

LPPO 2.2 1.7 0.8 0.9 0.8 0.1 0.5 

LLO 1.6 9.2 7.7 8.0 5.0 8.3 7.8 

LLP + LOP0 6.1 9.1 9.1 10.1 9.1 10.7 9.2 

LOO 13.2 12.4 13.6 11.1 7.7 11.8 11.1 

LOP + GGPO 20.2 18.7 22.5 24.4 30.0 27.8 30.3 

LPP + OPPO 4.2 5.6 1.2 7.7 1.8 1.5 6.0 

GGO 15.8 11.7 9.4 1.1 7.8 1.4 8.8 

GGP 21.6 20.0 19.1 19.1 19.9 16.3 16.8 

OPP 5.6 8.3 8.3 8.5 9.8 7.6 7.7 

*Abbreviations: L, linoleic acid (18: 2A6.9); PO, palmitoleic acid (16: lA7); P, 

pahnitic acid (16:Ok 0, oleic acid (18: lA9); LLPo, dilinoleylpalmitoleine; GGG, 

trioleine. 
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EXPERIMENTAL REFERENCES 

Avocado trees (Persea americana, var. Lula) were grown in the 
Station & Ratter&es Agronomiques de Martinique (CIRAP 
IRFA). About ten fruits were harvested in 1983 at different 
intervals after flowering and analyses were done 48 hr after 
harvesting. Moisture was determined by lyophilization and lipids 
were extracted from powdered mesocarp with hcxane in a Soxhlet 
apparatus for 8 hr. 
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