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Abstract

This study was planed to
evaluate separation and identifi-
cation of lipids fractions in four
nuts namely: Almonds, Hazel-
nuts, Walnuts and Peanuts. The
study included the fractionation
and determinations of the com-
pounds of nuts oil as well as the
fatty acids composition by GL.C
technique. Besides, the seeds
contained significant amounts of
crude oil recorded 55.18, 67.52,
71.40 and 46.93 % (dry matter)
in Almonds, Hazelnuts, Walnuts
and Peanuts; respectively. The
refractive index, acid number,
peroxide values, iodine number
and saponification number were
determined in nuts cil. Using
TLC technique the total lipids of
nuts were fractionated to eight
fractions. Triglycerides fraction
recorded 85.17, 80.44, 71.85 and
70.11% of total lipids in Al-
monds, Hazelnuts, Walnuts and
Peanuts; respectively, while the
polar lipids fraction represented
1.18, 0.70, 1.73 and 1.50% at the
same nuts kinds; respectively.
The data revealed that the
unsaponifiable matters of the
four studied nuts recorded 0.48,
0.55, 0.48 and 0.48; respectively.
The fatty acids analysis indicated

the presence of 9 fatty acids in
puts oil namely: myristic
palmitic, palmitoleic, oleic,
stearic, eicosenoic, linolenic, li-
noleic and arachidic. The pre-
dominant unsaturated fatty acid
was oleic acid (C18:1), while the
predominant saturated fatty acid
was palmitic acid in all studied
nut kinds. The total unsaturated
fatty acids recorded 75.66, 59.75,
86.60 and 69.15%, while the total
saturated fatty acids recorded
24.34, 40.25, 13.40 and 30.85%
in Almonds, Hazelnuts, Walnuts
and Peanuts; respectively.
Keywords: Refractive index,
Acid number, Acidity, Peroxide
value, Todine number, Saponifi-
cation number, Unsaponifiable
matter, Fatty acids, Total lipids,
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1- Introduction

Nuts had constituted a part of
mankind’s diet since preagricul-
tural times (Eaton & Konner,
1985). While the amount of nuts
in the human diet in the distant
past was unknown, consumption
data from industrialised nattons
indicated a downward trend for
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most of the 20" century, although
nut consumption in countries fol-
lowing a more Mediterranean
diet was twice that of the Ameri-
can diet {Sabaté, 1993; Dreher er
al., 1996). Vegetarians and other
heaith-conscious populations,

such as Seventh Day Adventist, '

tend to consume nuts more often
than their counterparts (Sabaté,
1999). Whether for custom,
economy, apprehension or simple
lack of knowledge, large secg-
ments of the world population do
not consume nuts on a regular
basis, since, nuts contribute a
small proportion of their total
caloric
sumed either as snacks or part of
a meal. Nuts are eaten whole
(fresh or roasted), in spreads
(peanut butter, almond paste) or
hidden ({e.g. commercial prod-
ucts, mixed dishes, sauces, baked
goods, and oils). Nuts are nutri-
ent dense foods. They contain
high amounts of protein and fat,
mostly unsaturated fatty acids.
Nuts are also dense in a variety
of other nutrients and provide
dietary fiber, vitamins (e.g. folic
acid, niacin, vitamin E, and vita-
min Bg), minerals (e.g. copper,
magnesiuzm, potassium, zinc) and
many bio-active constituents
such as antioxidants, phytosterols
and other phytochemicals (Dre-
her et al., 1996). The most popu-
lar edible tree nuts include al-
mongds, Brazil nuts, cashews, ha-
zelnuts, macadamias, pecans,
pine nuts, pistachios and walnuts,
Ground nuts, commonly known
as peanuts, are actually legumes
but are identified by consumers

intake. Nuts are con-

as part of the nuts food group.
Peanuts share a similar nutrient -
profile with tree nuts. .

The present investigation
was carried out in an attempt to
clarify the lipids profile as well
as the fatty acid composition of
studied four nut kinds. Mean-
while their oil characteristics
were assessed as well.

2- Materials and Methods
2.1. Materials:
2.1.1. Nut samples:

Nut kinds namely: Almonds
(Prunus  dulcis);  Hazelnuts
(Corylus  avellanay, Walnuts
(Juglans regia) and Peanuts
{Arachis hypogaea) were used in
the present study. The samples
were obtained from local Cairo
market, during the season 2009. 5
Kg of each nut kind were ob-
tained.

2.2. Analytical Methods:
2.2.1. Preparation of samples:

Randomly picked whole nuts
fruit were weighed. The edible
portion was manually removed.
The respective weights of whole
fruit, edible portion, and shell
were recorded (Agunbiade &
Olanlokun, 2006). The nuts were
shelled manually and screened to
remove bad seeds (Christian &
Ukhun, 2006). The edibie por-
tions of nuts were ground using a
blender to a fine powder and
dried as described by (Christian
& Ukhun, 2006). The resulting
powder was preserved in closed
plastic bags under freezeing con-
ditions until analysis.

2.2.2, Lipids analysis:
2.2.2.1. Lipids extraction:
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Lipids were extracted from
the dried samples of nuts by
Chloroform: Methanol mixture
(2: 1, v: v) according to the
method described by (Folch et
al., 1957).
2.2.2.2. Physical and chemical
constants of oils:

Refractive index at 25°C,
acid value, peroxide value, iodine
number and saponification num-
ber were determined as outlined
in (AOAC, 1995).
2.2.2.3. TLC- separation and
identification of total lipids:

Silica gel (Gf 254, type 60)
plates (2020 cm) were used for
qualitative and quantitative de-
terminations of lipid fractions.
Plates were developed in a mix-
ture of petroleum ether: diethyl
ether and glacial acetic acid (80:
20: 1, v/ v/ v) (Kates, 1972).

The lipid fractions were
visualized by exposure to iodine
vapor. The isolated fractions
were identified on thin layer
plates by comparing their Rf val-
ues with those of known lipid
standards. For quantitative analy-
sis, the TLC chromatograms
were scanned using densitometer
model (Seroscan elvi 146) and
the data were analyzed by QS
computer program analysis [
scans.
2.2.2.4. Unsaponifiable matters
determination:

Unsaponifiable matters were
determined according to the pro-
cedures described by (Kom-
steiner ef al., 2006).
2.2.2.5. Preparation of methyl
ester of fatty acids:

The methyi esters of fatty ac-
ids were prepared from aliquots
of total lipids using 5 ml 3%
H,80, in absolute methanol and
2 ml benzene as mentioned by
(Rossell er al., 1983).
2,2,2.6. GLC-of methyl ester of
fatty acids:

The methyl esters of fatty ac-
ids were separated using a PYE
Unicam Pro-GC gas liquid chro-
matography with a dual flame
ionization carried out on {1.5m x
4 mm) SP-2310 column, packed
with 55 % cyanopropyl phenyl
silicone dimensions. Column
temperature: At first increasing
the temperature from 70 190°C at
the rate of 8°C/ minute and then
isothermal for 10 minute at
190°C. The injector and detector
temperature were 250°C and
300°C, respectively. Carrier gas:

Nitrogen at the rate 30 ml/ min- -

ute, hydrogen and air flow rate
were 33 and 330 ml/ minute; re-
spectively. The chart speed was
0.4 cm/ minute. Peak identifica-
tions were established by com-
paring the retention times ob-
tained with standard methyl es-
ters. The areas under chroma-
tographic peak were measured
with electronic integrator as men-
tioned by (Rossell et al., 1983).
3. Results and Discussion
3.1 Physical and chemical
properties of nuts oil

The data presented in Table
(1) revealed the refractive index,
acid number, peroxide value, jo-
dine number and saponification
number of nuts oil for the four
studied kinds. From such data it
could be noted that slight differ-
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ences between the refractive in-
dex of the four studied kinds
were detected. Among the four
studied kinds walnuts had the
highest values of iodine number
(82.09) and peroxide value
(11.46); while hazelnuts had the
highest Acid aumber and Acidity
% {0.8309 and 0.4177%); pea-

nuts had the lowest Acid number
and Acidity % (0.2458 and
0.1235%). Such results are not in
agreement with Mexis et al.
(2009) for peroxide value, who
recorded lower values. Such
variation could be attributed to
the environmental, agricultural
conditions of nuts planting.

Table (1): Physical and chemical properties of nuts oil*;
. Acid . Saponification
. Re_ﬁ‘actwe number [Acidity Peroxide lodine number
Nuts kinds index mg % value number
[=]
(25°C) KOH/g. Meq/ kg
Almonds 1.4632 | 03566 [0.1793} 833 68.59 25045
Hazalnuts | 1.4612 | 0.8309 |0.4177] 8.75 62.75 244.01
Walnuts 1.4685 0.6713 {0.3375] 11.46 82.09 244 .24
Peanuts 1.4626 0.2458 10.1235} 10.75 57.11 244 .30
*: Mean of three replicates.
3.2 Total lipids fractionations 1,3 diglycerides, polar lipids.

of nuts oil

The qualitative and quantita-
tive of the fractionation of total
lipids fractions of nuts oils are
shown in Table (2) and Fig (1).
The results revealed that total
lipids consisted of eight fractions
in the four nuts kinds with some
variation in their percentages.
The triglycerides constituted the
major percentage of tota] lipids
and accounted for 85.17, 80.44,
71.85 and 70.11% of almonds,
hazalnuts, walnuts and peanuts;
respectively.

The perentage of total lipid
fractions as percent of total lip-
ids indicated that triglycerides
were the predominant fraction
followed by 1,2 &2.3 diglyc-
erides, monoglycerides, sterols,

sterolester & hydrocarbons and
free fatty acids in almonds oil.
The data given in Table (2) re-
vealed that there was adverse
relationship between the trigtyc-
eride compounds and free fatty
acids content in the four studied
nuts kinds. While the second
fraction percentage of total lipids
was free fatty acids and followed
by 1,2 &2,3 diglycerides,
sterolester &  hydrocarbons,
monoglycerides, sterols, 1,3 di-
glyceride and polar lipids in the
hazelnuts, but in the walnuts the
second fraction percentage of
total lipids was monoglycerides,
and followed by free fatty acids,
1,2 &2,3 diglycerides, 1,3 di-
glycerides, sterols, sterolester &
hydrocarbons and polar lipids.
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Finally, in the peanuts the second The data also showed that the
fraction percentage of total lipids lowest component of total lipids
was sterolester & hydrocarbons, was polar lipids, which ac-
and followed by free fatty acids, counted for 0.70, 1.73 and 1.50%
1, 3 diglycerides, sterols, of hazalnuts, walnuts and pea-
monoglycerides, 1, 2 & 2, 3 di- nuts; respectively, while free
glyceride and polar Lipids. fatty acids recorded the lowest

component of almonds (0.51%).

Table (2): The total lipid fractions of the four studied nut oils (%
of total lipids):

No Total lipids Nuts kind
’ fractions Almonds | Hazalnuts | Walnuts | Peanuts

1 | Polar lipids 1.18 0.70 1.73 | 150

2 { Monoglycerides 3.30 2.69 8.56 3.49

3 | L2 &23 diglye- 1 4 4 3.90 397 | 2.89
erides

4 | Sterols 2.82 2.16 3.11 3.50

5 | 1,3 diglycerides 2.26 2.15 3.25 4.33

6 | Free fatty acids 0.51 4.96 5.02 6.22

7 | Triglycerides 85.17 80.44 71.85 | 70.11

g | Sterolester & 0.91 3.00 251 | 7.96
Hydrocarbons
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3.3 Unsaponifiable matters of
nuts oil

Unsaponifiable matter con-
tent was (.48, 0.55, 0.48 and 0.48
for almonds, hazelnuts, walnuts
and peanuts; respectively. Korn-
steiner et al., (2006) found simi-

lar results of unsaponifiabie mat-
ter content of the investigated
nuts of almonds that represented
0.35- 0.53, hazeinuts 0.20- 0.30,
walnuts 0.25- 0.40 and peanuts
0.35- 0.59 (/100 g extracted oil).

Table (3): Unsaponifiable matter of nuts oil:

Item Nuts kind
, Almonds | Hazelnuts | Walnuts | Peanuts
Unsaponifi- |, ;¢ 0.55 048 | 048
able matter

3.4 Fatty acids compeosition of
nuts oil

The data presented in Table
(4) illustrated the fatty acids
composition of nuts oil extracted
from dried nuts. The tabulated
data showed that the predominant
unsaturated fatty acid in the ex-
tracted oils of studied nuts kinds

Table (4): Fa

was Oleic acid (C;s.;) followed
by linoleic acid (Ciz;) of al-
monds, hazelnuts and walnuts,
while in peanut was linclenic
{Cis3). While the predominant
saturated fatty acid was paimitic
acid in all studied nut samples.
The total unsaturated fatty
acids were 75.66, 59.75, 86.60

acids composgition of nuts oil

Fatty acids (ii;;:)i?xn Almonds | Hazelnuts | Walnuts | Peanuts
Myristic Ciao — 1.08 0.40 0.79
Palmitic Cio! 19.74 27.15 7.67 19.96
Stearic Ciso 4,60 11.16 3.39 6.99
Arachidic Cio0 -—- 0.36 1.94 3.11
Palmitoleic Ciea 1.64 0.82 0.21 2.10
Oleic Cial 70.60 50.27 70,11 60.02
Eicosenoic Can - 1.06 - o
Linoleic Cisz 2.80 7.60 16.28 2.58
Linolenic Ciss 0.62 -—- 1.60 4.45
total saturated 24.34 40.25 13.19 30.85

Monounsaturated 72.24 52.15 69.20 62.12

Diunsaturated 2.80 7.60 16.02 2.58

Polyunsaturated 0.62 — 1.60 4.45
Total Unsaturated 75.66 59.75 36.60 69.15
Saturated/ Unsaturated 0.32 0.67 0.15 0.45
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and 69.15%, while the total satu-

rated fatty acid were 24.34,

40.25, 13.40 and 30.85% in al-

monds, hazelnuts, walnuts and

penuts; respectively. Likewise,
the obtained herein data are in
agreement with Kris-Etherton et
al. (1999), Higgs (2003) and Xu
and Hanna (2009). Sola-Alberich
et al. (2002), who found similar
values. While, the present data
are in disagreement with Par-
cerisa et al. (1998), Spiller et al.

(1998), McKay and Sibley

(2009), Banel and Hu (2009),

Sabaté and Wien (2010} and

Yiicesan et al. (2010).

Besides, Table (4) revealed
that the Saturated / Unsaturated
fatty acids ratio accounted to
0.32, 0.67, 0.15 and 0.45 for ai-
monds, hazelnuts, walnuts and
penuts; respectively. '

In conclusion the data indi-
cated that the four studied nuts
recorded significant levels of
crude cil, which contained some
important components as well as
unsaturated fatty acids. It is note-
worthy that such studied four nut
kinds are highly recommended
for caring diabetic, hypercholes-
termic and obese patients.
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