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RESUMEN 

Composición y características de aceite de hueso de aiba-
ricoque, melocotón y cereza. 

Se han obtenido huesos de albaricoque, melocotón y cereza de 
vegetales procesados y se han separado y analizado las pepitas 
después de eliminar las cascaras. El aceite crudo, extraído con éter 
de petróleo, fue 38*4, 48*0 y 26*0% de materia seca de pepitas de 
albaricoque, melocotón y cereza respectivamente; el contenido en 
proteina cruda fue 21*2, 26*7 y 25'3%; fibra bruta 5'0, 5*4 y 9*5%; 
hidratos de carbono totales 32'4, 16'0 y 34*5% de los cuales 9*3, 7*1 
y 11*3% fueron azúcares reductores: y ceniza 3*0, 4*0 y 4*6% res­
pectivamente. Se han encontrado en las pepitas cantidades consi­
derables de K, P, Mg y Ca; se han tabulado valores para 15 minerales. 
Las características del aceite fueron: índice de iodo 105, 97, 116; 
índice de saponificación 195, 201, 198; materia insaponificable 0*95, 
1*60, 3*12%; índice de refracción (40°C) 1*4635, 1*4622, 1*4693; y 
gravedad específica (20°C) 0*9227, 0*9158, 0*9419 para aceite de 
pepita de albaricoque, melocotón y cereza respectivamente. El ácido 
graso dominante fue el oléico (68*0, 69*0, 46*0% respectivamente) 
seguido por el linoleíco (24*2, 22*0, 41*6% respectivamente). Se han 
encontrado también en concentraciones traza 012:0, 014:0, C14:1, 
015:0, 015:1, 016:0. 016:1, 017:0, C17:1, 018:0, 018:3, C20:0 y 
C20:1. El esterol principal fue el B-sitosterol alcanzando alrededor 
del 90%, seguido por el campesterol. Se han encontrado asimismo 
colesterol, estigmasterol, A* - avenasterol. A ' - estigmasterol y A ' -
avenasterol. 

PALABRAS-CLAVE: Acido graso (composición) - Esterol 
^ (composición) -Mineral (contenido) - Pepita de albaricoque (aceite) 

- Pepita de cereza (aceite) - Pepita de melocotón (aceite). 

SUIWMARY 

Composition and oil characteristics of apricot, peach and 
cherry kernel. 

Apricot, peach and cherry pits were obtained from processing 
plants and after removal of hard shells the kernels were separated 
and analyzed, and crude oil was extracted with petroleum ether. Crude 
oil was 38.4, 48.0 and 26.0% of dry matter of apricot, peach and 
cherry kernels respectively; crude protein content was 21.2, 26.7 and 
25.3%; crude fibre 5.0, 5.4 and 9.5%; total carbohydrates 32.4, 16.0 
and 34.5% of which 9.3, 7.1 and 11.3% were reducing sugars; and 
ash 3.0, 4.0 and 4.6% respectively. The kernels were found to contain 
considerable amounts of K,P,f^g and Ca; values for 15 minerals are 
tabulated. Oil characteristics were: iodine value 105, 97, 116; sapo­
nification number 195, 201, 198; unsaponiflable matter 0.95, 1.60, 
3.12%; refractive index (40°C) 1.4635, 1.4622, 1.4693; and specific 
gravity (20°C) 0.9227, 0.9158, 0.9419 for apricot, peach and cherry 
kernel oil respectively. The dominant fatty acid was oleic (68.0, 69.0, 
46.0% resp.) followed by linoleic (24.2, 22.0, 41.6% resp.). In lower 
concentrations to traces 012:0. 014:0. 014:1, 015:0, C l5 :1 , C16:0. 

016:1, 017:0, 017:1, 018:0, 018:3, 020:0, and 020:1 were also found. 
The main sterol was 3-sitosterol amounting over 90% and followed 
by campesterol. Cholesterol, stigmasterol, A*-avenasterol, A'-stigmas-
terol and A^-avenasterol were also found. 

KEY-WORDS: Apricot kernel (oil) - Cherry kernel (oil) - Fatty 
acid (composition) - Mineral (content) - Peach kernel (oil) - Sterol 
(composition). 

1. INTRODUCTION 

A serious problem faced by the food industry is 
the accumulation, handling and disposal of proccesing 
wastes, and there is an increasing demand for their 
convertion Into useful by-products. Obviously, such 
utilisation of food proccesing wastes could provide extra 
income and at the same time help minimize a waste 
disposal problem. It sould be pointed out that such 
utilization could be done economically only in loca­
tions where such wastes are available in large quan­
tities. 

The commercial processing of some Rosaceae 
such as peach (Prunus pérsica), apricot (Prunus 
armeniaca) and cherry (Prunus avium and P. cerasus) 
is of great importance in Greece. The annual produc­
tion of peaches averages about 600,000 metric tons, 
of apricots 120,000 and that of cherries about 31,000 
metric tons. Approximately 47% of the produced 
amounts is processed for canned product, juice, pulp 
and marmelade production. During processing, large 
amounts of pits are produced and accumulated, which 
may be utilized as a source of nutrients. 

Apricot, peach and cherry kernels have been 
utilized for oil and macaroon paste manufacture (1). 
They also have been evaluated by several workers (2) 
(3) (4) (5) (6) (7) (8) (9) (10) (11) (12) for various 
specific uses, processing, organoleptic and chemical 
properties and found to contain 10.8-57% crude oil, 
23-30% crude protein, 15-19% carbohydrates and 
2.5-3% ash. Their oils have a high percentage of un­
saturated fatty acids with oleic (31-80%) and linoleic 
(6.3-51%) being the dominants (3) (5) (13) (14) (15) 
(16) (17) (18) (19) (20) (21). According to FAO pattern 
apricot and peach kernel protein was found to contain 
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suitable amounts of methionine, phenylalanine, valine, 
threonine and tryptophane (4) (7) (8). Ekpenyong (4) 
has reported that apricot, peach and cherry kernel 
protein contained a high percentage of glutamic acid 
followed by arginine and aspartic acid, while the least 
represented amino acid in all cases was methionine. 

Depending on cultivar, apricot, peach and cherry 
kernels have a bitter taste and the bitternes is due to 
the presence of amygdaline. Although accidental 
cyanide poisoning from consumption of such kernels 
are not frequently reported, always there is a need for 
amygdaline removal before use in food products. 

The aim of this study was to investigate the 
composition of Greek apricot, peach and cherry kernels 
from pits produced during industrial processing. 

2. MATERIALS AND METHODS 

Samples of apricot, peach and cherry pits were 
obtained from processing plants of Central Macedonia 
(Greece), sundried and kept for further preparation and 
analysis. After shell removal, the kernels were cut in 
a blender and ground in a Brabender mill to pass 
through a 1.00 mm sieve. 

Kernel oil was extracted with petroleum ether 
(boiling point 30-60°C, 24h) in a Soxhiet extractor, the 
solvent was removed under reduced pressure and the 
oil stored in sealed glass bottles at 0-4°C. 

Moisture, crude oil, crude protein (Nx6.25), crude 
fibre and ash were analysed using AOAC (22) proce­
dures. Reducing sugars were extracted by the method 
of Hymowitz et al (23) and quantitatively determined 
by the colorimetric method of Dubois et al (24). 

Minerals (Al, Ca, Co, Cr, Cu, Fe, K, Li, Mg, Mn, 
Mo, Na, Ni and Zn) were determined by atomic 
absorption spectroscopy, using a Perkin-Elmer 2380 
instrument and phosphorus by the spectrophotometric 
molybdovanadate method (22) after dry ashing. 

Oils were analysed in triplicate for acidity, iodine 
value, saponification number and unsaponifiable matter 
by AOAC (22) methods. Refractive index was deter­
mined by an Abbe refractometer with temperature 
adjustment. Specific gravity was determined by a 
pycnometer at 20°C. The unsaponifiable matter of the 
oils was separated using thin layer chromatography 
(TLC) (silica gel, 20 x 20 cm plates), developed in 
ethyl ether: petroleum ether (1:1). Identification was 
made by comparison of Rf values with standards. 

Table I 
Approximate composition and mineral content of apricot, peach and cherry kernels (dry basis). 

Assay Apricot Peach Cherry 

Crude oil (%) 
Crude protein (Nx6.25) 
Crude fibre, i%) 
Ash, (%) 
Tota1 carbohydrates 
Reducing sugars, {%) 

Minerals (mg/lOOg) 
Al 
Ca 
Co 
Cr 
Cu 
Fe 
K 
Li 
Mg 
Mn 
Mo 
Na 
Ni 
P 
Zn 

(%) 
3 8 . 4 
2 1 . 2 

5 . 0 
3 . 0 

3 2 . 4 
9 . 3 

1.0 
1 9 . 2 

* 
0 . 2 
1 .3 
1 .3 

6 8 5 . 0 
2 . 4 

1 5 6 . 0 
2 . 0 
* 
7 . 0 
0 . 2 

5 1 9 . 0 
1 .5 

4 8 . 0 
2 6 . 7 

5 . 4 
4 . 0 

1 6 . 0 
7 . 1 

1.0 
1 7 . 3 

* 
0 . 2 
1.0 
1 .4 

6 9 1 . 0 
2 . 0 

1 0 2 . 0 
2 . 9 
* 

1 6 . 0 
0 . 2 

5 6 5 . 0 
0 . 9 

2 6 . 0 
2 5 . 3 

9 . 5 
4 . 7 

3 4 . 5 
1 1 . 3 

7 . 4 
2 4 . 2 

* 
* 
1 .1 
2 . 7 

9 0 6 . 0 
3 . 3 

6 6 . 8 
2 . 3 
* 

1 4 . 0 
* 

6 0 8 . 0 
1 .3 

Below detection limit of the assay 
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Fatty acid composition was determined as methyl 
esters by gas-liquid chromatography (GC) using a 
Hewlett Packard 5840A instrument. Methyl esters were 
prepared by treating with methanolic NaOH and 
BFg-MeOH according to the method of Metcalfe et al 
(25). Chromatographic conditions were: helium carrier, 
0.4 X 244 cm stainless steel column, 20% DEGS on 
Chromosorb W~AW 80/100 mesh, 185°C, injector 
210°C, flame ionization detector 300°C. Compounds 
were identified and quantified by peak retention times 
and area of the unknowns with those of fatty acid 
methyl ester standards (Supeico, Inc). 

For sterol analysis, the TLC plates, prepared as 
described above, sprayed with dichlorofluorescein and 
the sterol bands were separated, extracted with ethyl 
ether, and the solvent evaporated under reduced 
pressure. Methyl acetate was added and the sterols 
were analyzed by GC as follows: 0.4 x 185 cm OV-17 
glass column, 265°C, injector 280°C, detector 300°C, 
carrier gas helium. Cholesterol, campesterol, stigmas-
terol and B-sitosterol were used as standards. 

3. RESULTS AND DISCUSSION 

Table I shows the proximal composition of apricot, 
peach and cherry kernels. Moisture content was 9.7, 

7.4 and 7.8% respectively for the three species. Peach 
kernel was found to have the highest crude oil content 
and cherry kernel the lowest. Oil content in apricot 
kernel was lower than that reported by Lotti et al (16) 
and Salem and Abu Salem (7), while that of peach 
kernel was in the higher end of the reported range by 
various workers (5) (8) (14) (18). Cherry kernel oil 
content was within the reported range of 10.8-31.6% 
(15) (26). 

Crude protein and fibre content of all three ker­
nels was in line with the values reported in literatu­
re (4) (8). Cherry kernels showed a relatively high 
crude fibre content, which could be attributed to the 
presence of a notable amount of not normally grown 
kernels. 

Reducing sugar levels were higher than the pre­
vious reports (7) (8) (17) (27). Apricot, peach and cherry 
kernels are also good sources of minerals, especially 
K, P, Mg and Ca, although the values for apricot kernel 
also differ from the results of Normakhatov and 
Khudaishukurov (6) and Gabrial et al (11). These 
differences may be caused by variation in cultivar or 
origin. 

Oil characteristics are shown in Table II. The oil 
of all three kernels was a yellowish-brown liquid at 

Table II 
Characteristics and fatty acid composition of crude apricot, peach and cherry kernel oil. 

Assay-

Oil chara^ 
Acidity 
Iodine ' 
Saponif 
Unsapon 
Refract 

cterist: ics 
(% as oleic) 

^̂ alue (Wijs) 
ication 
ifiable 

number 
ma 

ive index 
Specific gravity 

Fatty acii 
12:0 
14:0 
14:1 
15:0 
15:1 
16:0 
16:1 
17:0 
17:1 
18:0 
18:1 
18:2 
18:3 
20:0 
20:1 

is (%) 

itter {%) 
(40°C) 
(20°C) 

Apricot 

0.9 
105.0 
195.0 
0.95 
1.4635 
0.9227 

tr 
0.12 
0.01 
tr 
tr 
4.93 
0.88 
0.08 
0.10 
1.26 

68.00 
24.20 
0.01 
0.08 
0.11 

Peach 

2.1 
97.0 
201.0 

1.60 
1.4622 
0.9158 

tr 
0.13 
0.02 
0.05 
0.03 
6.27 
0.42 
0.04 
0.11 
1.65 

69.00 
22.02 
0.05 
0.10 
0.08 

Cherry 

1.4 
116.0 
198.0 
3.12 
1.4693 
0.9419 

0.04 
0.08 
tr 
0.05 
- . 
8.60 
0.44 
tr 
0.02 
2.86 

46.00 
41.59 
0.08 
tr 

— 

tr=trace 
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Table lao ie III 
Sterol composition of unsaponifiable matter of crude apricot, peach and cherry kernel oil 

Sterol Apricot Peach Cherry 

Cholesterol 
Campesterol 
Stigmasterol 
^-Sitosterol 
A=-avenastero1 
ñ'^-st i gmast ero 1 
ñ'^-avenastero 1 

0.24 
3.39 
1.97 

92.40 
1.35 
0.10 
0.45 

0.16 
3.57 
0.13 

94.27 
0.43 
0.64 
0.36 

.0.22 
1.28 
0.10 

97.28 
0.85 
-
tr 

ambient temperature with high iodine and saponifica­
tion numbers characteristic of many seed oils. The 
iodine value and saponification number were in the 
reported range of 89-159 and 188-200, repectively (3) 
(13) (14) (15) (16) (18) (21) (26) (28) (29). Specific 
gravity at 20°C was 0.9227, 0.9158 and 0.9419 and 
refractive index at 40°C 1.4635, 1.4622 and 1.4693 
respectively for apricot, peach and cherry kernel oil 
and fell in the reported range (3) (13) (14) (15) (16) 
(20) (26) (29). 

Regarding fatty acid composition, the saturates 
composed an average of 6.47 (apricot), 8.24 (peach) 
and 11.63% (cherry) of the total fatty acids. The major 
saturated fatty acid was palmitic (16:0) consisting ca. 
76% of the total saturates. In lower concentrations to 
traces were also found myristic (14:0), pentadecanoic 
(15:0), heptadecanoic (17:0), stearic (18:0) and ara-
chidic (20:0) acid. The major unsaturated fatty acid in 
the three oils was oleic (18:1), followed by linoleic 
(18:2). Minor to trace amounts of myristoleic (14:1), 
pentadecenoic (15:1), palmitoleic (16:1), heptadece-
noic (17:1), linolenic (18:3) and eicosenoic (20:1) acid 
were also found. The composition of oils confirms that 
found by various workers (3) (5) (13) (14) (15) (16) 
(17) (18) (19) (20) (21) (26) (30) (31) (32). Differences 
were found in fatty acids contained in minor amounts, 
it should be noted that apricot, peach and cherry kernel 
oils resemble each other in fatty acid composition, with 
cherry kernel oil having a higher linoleic acid content. 
The observed differences were of no practical value 
owing to the great differences between cultivars. 

The TLC analysis of the unsaponifiable matter of 
the oils showed the probable presence of sterols, 
alcohols, tocopherols (a-, p- y-) and hydrocarbons both 
saturated and unsaturated. 

Sterol composition of unsaponifiable matter are 
shown in Table il l. 

The main sterol of the unsaponifiable matter of 
the apricot, peach and cherry kernel oil was B-sitos-
terol amounting more than 90% of the total sterols 
and followed by campesterol (1.28 - 3.57%). Amounts 
more than 1% were also found for stigmasterol and 
A^-avenasterol in apricot kernel oil unsaponifiables. Low 

to trace amounts of cholesterol, A^-stigmasterol and 
A^-avenasterol were also found. These results were in 
good agreement with those reported by Awad (33), 
Zürcher and Hadorn (17), Lotti et al (18), Salvo et al 
(32) and Ogihara et al (19), although higher percen­
tages for campesterol, A^-avenasterol and a trace of 
brassicasterol in peach and apricot unsaponifiable have 
been reported by Lotti et al (18) and Salvo et al (32). 
El-Tahawi et al (29) have also reported that TLC of 
peach oil extracted with n-hexane gave 3.39% choles­
terol and 45% B-sitosterol. 

On the basis of the above results apricot, peach 
and cherry kernels are rich in nutrients and could be 
utilized succesfully as a source of protein, especially 
the detoxified apricot and peach kernels, flour and 
protein isolates in bakery and confectionary products. 
Kernel oil could be utilized for cooking and in cosme­
tic products replacing the more expensive almond oil, 
as peach and apricot kernel oil resembles almond oil. 
Pit shells could also be utilized for the production of 
various products such as dietary fibres and char. It is 
obvious that these wastes are a source of goods and 
upon utilization could provide extra income. 
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