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ABSTRACT

This study was carried out to investigate the effect of different storage
conditions (laboratory and local market) on chemical and organoleptic
properties of snack extrudéd products widely produced in Egypt and
consumed by children and teenagers during their sheif life storage for 3
months. The extruded products purchased from two different companies
- with different flavours (Lemon’n -Chili and Cheese).Gross chemical
composition of the extruded products revealed that moisture, ether extract,
ash, protein, crude fibers, and carbohydrates ranged between 2.50-3.20,
25.72-28.88, 2.02-2.33, 7.45 - 8.25, 0.47-0.63 and 60.70 - 63.72%,
respectively. The moisture content of extruded product purchased from the
first company was higher than from the second company. The salt (sodium
chloride) content ranged between (2.56 — 3.00)%. The heavy metals of the
extruded products ranged between (9.57 to 15.51), (0.00),(3.47 to 6.27) and
(12.54 to13.04) ppm for iron, copper, zinc and manganese, respectively.

Moisture content increased during storage period either in laboratory
or local market conditions. The effect of storage at local market conditions
on moisture content was more pronounced than that at laboratory
conditions. Oil content of the extruded product stored in different conditions
decreased during storage, the rate of decrease was higher during storage at
local market conditions compared with extruded products stored at
laboratory conditions.

Peroxide value of the extracted oil increased slowly in the first stage
of storage especially in samples stored at laboratory, then the rate of
peroxidation increased rapidly especially in samples stored at local market
conditions. The peroxide value reached the border line of acceptability after
30 days of storage at laboratory, while, it reached the same level after 15
days only during storage at local market conditions. The rate of change in
peroxide value of extruded products with Lemon’n chili flavour was lower
than that with cheese flavour. Acid value (AV) and thiobarbituric acid value
(TBA) of the extracted oil increased gradually during storage for three
months. The rate of increasc was higher in extruded products stored at local
market conditions.
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Fatty acids compositions of extracted oils revealed that in both fresh
and stored products the unsaturated fatty acids decreased with increasing
storage period, while saturated fatty acids increased. The decreasing rate in

fatty acids composition was lower in extruded products stored at laboratory
conditions. :

The organoleptic properties of extruded products showed that the
panelists refused the extruded products stored at local market conditions
-after 45 days while the period extended to 60 days for those stored at
laboratory conditions. The extruded products with cheese flavour had higher
acceptability for consumers. :

This research proved the necd of tight control over factories 10 make
sure that they use fresh oils with low initial peroxide number and must
insure that salt content does not exceed the recommended percentage (2%).
That is why close inspection should be done on marketing outlets to insure
stonng, display in proper conditions and validity period should be reduced
to insure the quality throughout this period.

INTRODUCTION

Extrusion cooking is one of the most useful food processing
operations and is used to produce a wide variety of snacks with unique
sensory attributes and display varying shapes, textures and flavours. In
general, extruded products are made from mainly cereals as base ingredients
which pro' vided mostly energy from carbohydrates and fat. The protein

content is about 3.3-8.3 % depending on other ingredients (Smthavalan,
1984).

Extrusion cooking is a continuous high temperature short time process
(HTST) that use both temperature and pressure for expansion. Mechanical
shear is combined with heat to gelafinize starch and denature proteinaceous
material as they are placticized and destructed to create new texture and
shapes. This process lead to the production of fabricated foods consisting
primarily of cereals starches and vegetable proteins and has almost limitless
applications using various blends. (Bhattacharya and Hanna, 1988).
Blends of defatted flour of peanut and sesame as well as chick peas flour;
rice broken and wheat bran; broken rice flour, germinated chickpea flour
and germinated faba bean flour; soybean isolate and dietary fiber from full
fat rice bran were used and added to corn grits to improve protein content of
the extrudate (Salch, Halla, 1996; Singh er al. 2000; Abd El-Hak, 2002
and Naivikul, 2002).

The processing and conditions encountered during extrusion can
significantly reduce lipid stability (Bjorck and Asp 1983). Lipid substance
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deteriorated easily by oxidative rancidity from the reaction with atmospheric
oxygen and hydrolytic reaction catalyzed by lipases from food or from
microorganisms.

Most of high fiber extruded food products have reduced fat content,
the low moisture content, high surface area and potential for metal
contamination as a result of extrusion increase product susceptibility to
oxidation relative to products of the same composition that have not been
extruded (Rao and Artz, 1989).

Lipid stability decreased with an increase in extrusion temperature.
The peroxide value, the conjugable oxidation products value and the
oxodiene value, as well as the peroxide value determined by active oxygen
method, generally increased with an increase in extrusion temperature (Rao
and Artz, 1989). During the shelf life of the snacks, two deterioration
aspects take place together, one being texture loss due to moisture pick up,
the other being rancidity development (Allen and Hamilton 1983).

Saleh, Halla (1996) studied the effect of storage period at room
temperature for three months on peroxide value, acid value and
thiobarbituric acid of extrudates produced from yellow corn grits. Peroxide
value increased from 1.1 meg/kg oil at zero time to 2.62 meq. Oy/kg oil after
3 months, acid value increased from 0.41 to 0.92 mg KOH/1 gm oil and
thiobarbituric acid increased from 0.05 to 0.41 mg malondialdehyde/kg oil.

- The moisture sorption characteristics of maize based food the effect of
storage temperature on total carbonyls (lipid oxidation) and sensory quality
was studied by Lasekan ef al. (1996). Storage at moisture content above the

“monolayer region reduced greatly the total carbonyl (lipid oxidation in =

sample). Total carbonyl were found to increase in the products with increase
in storage temperature. In addition storage at higher temperature (40C)

significantly reduced the sensory acceptability of products stored for 20 and
30 days.

Naivikul et al., (2002) studied the changes in the thiobarbituric acid
{TBA) of snacks prepared from 70% corn grits, 10.5% soy protein isolate,
40% full fat soy flour, 10% inactivated full fat rice bran, seasoned with

barbecue flavour during storage. The TBA increased from 0.2 to 3.24 mg /
100 gm.

The permeability of packaging material to water vapor and gases
especially oxygen in relation to oxidation and transparency of light, are
essential properties in the selection of adequate packaging material for food
product (Pfeiffer et al., 1999).
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The production of snack from cereal continue to increase in the
Egyptian ‘market and widely consumed by childrens and teenagers. Loss of
consumer acceptability comes from loss of crispness and production of off-
flavour compounds as a result of rancidity reactions, complaints of rancid
crisps of snack which are still within there stated life are often a result of
poor storage conditions of some stage in the distribution and selling chain.
Thus this study was carried out to investigate the effect of storage
conditions in the local market on the chemical and organoleptic properties
which affect the quality of these products during their shelf life storage.

MATERIALS AND METHODS
MATERIALS:

The fresh samples of snacks extruded products with different flavours
(lemon’n Chili and cheese) were obtained from local different companies
for food industries, which have a high production in-Egypt. Fresh samples
of snacks extruded products were obtained from two companies No 1 (with
lemon’n Chili) and No 2 (with lemon’n Chili and with cheese) in Tanta city.
The validity date for these samples written on the packages was 3 months.
All samples were obtained from these companies in the same day of
production, during summer season, 2004.

Extrusion process:;

The weighed raw materials were thoroughly mixed. The extruder used
" to prepare the extruded products was a Brabender single. Screw 20 DN
equipped with Do—corder EDCE 330 and feeding screw model Brabender
Dusiburg DCE 330. The screw speed was kept constant at 180 rpm
throughout the study. The moisture was adjusted td 18% by adding the
required calculated amount of water before transferred to the feed hopper of
the extruder. The mixed raw materials were fed into the extruder at the rate
of (825 Kg/hour) under the following conditions: 180°C barrel temperature.
180 rpm screw speed and 35 rpm feed rate. The shape of the die opening
was round hole of 3mm diameter. The speed of rotating knives was adjusted
to give an approximate length of the product of lem pellets, then transferred
‘to an oven at 170-175°C for about (3-5) minutes until the moisture content
was below 2-3 %. The flavours were added to the puffed and dried collect.
A popular combination is oil and flavouring materials, and the ingredients
are often mixed together in stainless steel kettles before being sprayed on to
the collects in a tumbling—type coater. The vegetable oil is generally palm
oil at 40-60°C. The extrudates were then carried by head conveyors and
channeled 1o the weighers of the packaging machines, where metallized
poly propylene pouches under vaccum were used .
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METHODS:
Storage conditions:

All samples extrudates were transferred directly fresh to the Food Tec.
Dept., Fac. of Agric,, Kafr El-Sheikh, Tanta Univ., for analysis. Two
storage experiments were undertaken the first in the laboratory at room
temperature (15 — 30°C and 55 - 72% RH). The polypropylene pouches
were placed on a table for three months for extruded products. The second
experiment was undertaken in conditions like the local market at (12— 55 °C
and 20 — 78% RH) were placed on shelfes exposed to direct sunlight and air
then in the night transmitted indoor for the same period. The temperature
and relative humidity (RH) were measured by hygrometer AC-751, China
and the obtained data were recorded three times every day. During the

storage period (3 months) the ana1y31s was carried out cvery 15 days for
extruded products

Preparation of samples for analysis :

All the fresh and stored pouches were opened and the products were
crushed to pass through 20 mesh sieve and kept in brown glass jars with

tight plastic lids in polyethylene bags in the refngcrator at 5°C unti}
analysed in the same day .

Chemical analysis:
Gross chemical composition:

Moisture content, ether extract, crude protein. (N x 5.7), crude fiber,
total ash and sodium chloride contents were determined according to the
method of AOAC (2000). Total carbohydrates were caIculated by
difference.

Heavy metals:

Four elements namely manganese (Mn), iron (Fe). zinc (Zn) and
copper (Cu) were determined by Flame atomic absorption as described by
Peterburgski (1968).

Evaluation of extracted oils from some snacks extruded products:

Qil extraction :

The total oil was extracted from the fresh and stored samples using
hexane at room temperature according the method described by Kahlon ef
al. (1992). The solvent was evaporated using a rotary {ilm evaporator under
vaccum at 30 "C. The samples was completed 10 a known volume of hexane,
flushed by nitrogen and kept in brown glass bottles at 5°C until analysis.
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* - Peroxide value (PV) : Peroxide value of the extracted lipid was
determined according to the method descnbed by Pearson (1976). The
results were always described as meq. O, Kg " of oil extract .

- Free fatty acids (FFA): Free fatty acids of the extracted lipid were
determined by titration methods of AOAC (2000). The free fatty acids
was calculated as percent oleic acid.

- Thiobarbituric acid value (TBA): Thiobarbituric acid value was carried
out according to the method described by Ottolenghi (1959). TBA value
was calculated as mg. of malondialdehyde/ Kg oil extract = D x 7.8.

- Fatty acids composition: Determination of fatty acids composition of the
extracted lipids was carried out at the Central Laboratory -Faculty of
Agriculture, Alexandria University, Egypt. According to Radwan (1978)
and Vogel (1975). The fatty acid methyl esters were analyzed by gas
liguid chromatography apparatus (GC model Schimadzu-4cm (PFE)
equipped with PID detector and glass column 2.5m X 3mn id. The
standard fatty acids methyl esters were injected in the apparatus under the
same conditions. The weight percentage of each fatty acid was ca]culatcd
as percentage of the total peaks.

Sensory evaluation:

‘Colour, odour, taste texture and overall acceptability of extrudates
were evaluated subjectively using ten students and staff members of Food
Tech. Dept., Fac. of Agric., Kafr El-Sheikh, Tanta Univ. Nine point hedonic

~ scale was used as described by El-Sheikh (1999).

RESULTS AND l)ISCUSSlONS
Chemical composition of some snacks extruded products:

The results of the gross chemical composmon of the extruded
products purchased from the two different companies with two different
flavours (Lemon’n and Cheese) are shown in Table (1). According to
Egyptian Standard Specification (Anon, 1982), the best pop-corn
products should have low moisture content (not more than 5%) and oil
content of not less than 10%,

Data present in Table (1) indicates that the moisture, ether extract, ash,
protein, crude fiber and carbohydrates are ranged between (2.50-3.20),
(25.72-28.88), (2.02-2.33), (7.45 — 8.25), (0.47-0.63) and (60.70 — 60.84)%,
respectively. These results are in line of those stated by (Matz, 1993, and
Almcida- Dominguez er al, 1990). They found that the chemical
composition of extruded products ranged between (2.8-3.0), (28.1-29.89),
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(2.57-2.90), (7.14-9.00), (0.88-3.50) and (55.89-57.20)%, respectively. for
the moisture, ether extract, ash, protein, crude fiber and total carbohydrates.

Salt (sodium chloride) and heavy metals contents in some snacks
extruded products:

Sodium chloride content of the extruded products purchased from the
two different companies with two different flavours (Lemon’n chili and
Cheese) are shown in Table (2).

Sodium chloride content of extruded products ranged from 2.56% to
3.00% for the two companies, these results are in agreement with those
mentioned by E.S.S. (Anon, 1982) which stated that the extruded products
should have not more than 3% sodium chloride.

Table (1): Gross chemical composition of some snacks exlruded products

_ (on dry weight basis).

Products Company | Company 2
CMLemon’n chill_|_Lemon™n chili Cheese
Moisture 3.20 2.50 2.66 -
Ether extract 25.72 28.25 28.88
Ash ' 2.02 2.33 2.24
Protein 71.91 8.25 7.45
Crude fiber 0.63 0.47 0.59
Carbohydrates 60.72 60.70 60.84

Table {2): Salt (sodium chloride) and heavy metals content of some snacks

extruded products.
Products Company 1} Company 2
Conslituents Lemon’n chili Lemon’n chili Cheese
Sodium chloride (%) 2.97 2.56 3.00
Heavy metals (p.p.m): :
Fe 15.51 9.90 9.57
Cu 0.00 0.00 0.00
Zn 6.27 5.12 347
Mn 13.04 12.54 12.87

On the other hand, from the presented data in Table (2) it is noticed
that contamination rate of extruded products by heavy metals ranged from
9.57 t015.51, (0.00), 3.47 to 6.27 and 12.54 to 13.04 p.p.m. for Fe, Cu, Zn
and Mn, respectively. The contamination by heavy metals may be due to the
extruder and mixing equipments. Unfortunately, there is no limit for the
allowed content of hcavy metals in snack extruded products recommended
by the ES.S. (Anon, 1982). As previously mentioned by Schultz et al.
(1962) and Allen and Hamilton (1983), the contamination by heavy metals
enhanced the oil oxidation during storage and cause odour and taste
deterioration of the product.
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Effect of -storage conditions on chemical composition of some snack
extruded products:

The moisture content:

Moisture content of extruded products (pop-corn products) is an
important factor that affects greatly their quality due to the less of crispness.
According to the E.S.S. (Anon, 1982) the pop-corn products should have
low moisture content (not more than 5%).

The data in Table (3) showed the effect of storage under different
conditions (laboratory and local market) on the moisture content of extruded
products purchased from the two different compames with two different
flavours (Lemon’n chili and Cheese).

The results indicated that the moisture content ranged from 2.5 to 3.2
% then increased gradually during storage at laboratory and at local market
conditions for 90 days. These results are in line of those mentioned by
Almeida- Dominguez ef al. (1992). They found that the moisture content of
corn- based snack increased during storage at 50% RH and at 40 and 50 °C
for 26 days. Higher increase in the moisture content was noticed in the
extruded products stored at local market conditions compared with those
stored at laboratory conditions. This was due to the effect of increased
temperature on the vapor permeability of the packaging films and was
- consistent with their barrier properties.

Table (3): Effect of different storage conditions on moisture content (%) of
some snacks extruded products.

Storage conditions

Storage Laboratory Local market

!;dﬂi(’(; Companyl Company 2 Companyl Company 2
ays Lemon'n Lemon’n Lemon’n Lemon’n

chili chili Cheese chili chili Cheese

0 3.20 2.50 2.66 3.20 2.50 2.66
15 3.35 253 2.83 3.59 3.88 3.14
30 3.80 3.42 343 4.37 3.96 347
45 3.92 3.60 3.56 447 444 4.18
60 4.16 3.48 4.60 4.20 4.28 4.53
75 4.30 4.28 4.16 4.37 446 426
90 4.51 4.54 4.36 4.60 4.74 4,60

Ether extract:

The changes occurred in the ether extract of extruded products
purchased from two different companies with two different flavours
(Lemon’n chili and Cheese) during storage for 90 days either at laboratory
or at local market conditions are shown in Table (4).



J. Agric. Res. Kafer EI-Sheikh Univ., 33(2) 2007 368

From the results in the Table (4), it could be noticed that the ether
extract ranged between (25.72-28.88)% at the beginning of storage these
results are in accordance with those reported by Almeida- Domingucz ef al.
(1990) and Matz (1993). Then decreased with increasing the storage period
in all samples stored in the different conditions. The observed decrease in
the oil content of pop-corn products during storage could be probably due to
the adsorption of some absorbed oil which accumulated at the inner surface
of the packaging film.

Table (4): Effect of different storage conditions on ether extract of some
snacks extruded products (expressed as% on dry weight)

Storage conditions
Storage Laboratory Local market
?g;im; Companyl Company2 Company | Company 2
ys Lemon’n Lemon’n Lemon’n Lemon’n
chili chili | Cheese chili chili | Cheese

0 25.72 28.25 28.88 25.72 28.25 28.88
15 34 .96 28.05 21.79 24.61 28.01 28.70
30 24.26 28.15 29.05 24.42 27.66 28.45
45 24.25 27.96 28.50 23.95 27.44 28.08
60 24.05 27.42 28.44 24.09 27.05 27.70
75 23.83 27.58 2966 |© 2377 271.24 21.77
90 © 23.63 27.51 27.99 23.70 27.20 27.09

The decreasing rate of ether extract was higher in the extrudates stored
at the local market conditions than those stored at the laboratory conditions.
This could be attributed to the high temperature and relative humidity and
oxidative rancidity of fats (Hafiz et al., 1990).

Effect of different storage conditions on the oil gquality extracted from
some snacks extruded products:

Rancidity is an important problem in fried foods. The effect of
storage period at different conditions (laboratory and local market) on the
quality of yellow corn grits extrudates (extruded products) were evaluated at
0, 15. 30, 45, 60, 75, 90 days. The evaluation paramelers were peroxide
value (Pv), and thiobarbituric acid content (TBA) as these are the major
indices for oxidative rancidity.

Peroxide value:

The peroxide value of the 6il extracted from stored extruded products
with different flavours (Lemon’n Chili and Cheese) purchased from the two
companies for 90 days at lower temperature and relative humidity in
laboratory and at higher tempcrature and relative humidity at local market
conditions are given in Fig. (1). From these results, it could be noticed that
the peroxide value of the oil extracted from the investigated samples ranged
from (5.71 to 6.26 ml. eq. O / kg oil extract) at the beginning of storage
period (zero time), these high values probably associated with temperature,
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moisture level, and screw speed (retention time) (Abdeen, 1997). Peroxide
value increased as the storage neriod increased in all sambles.
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Fig. (1): Effect of different storage conditions on peroxide
value (mleq.0; kg' oil extract) of some snacks
extruded products.

The results are in the line of those repoited by Rao and Artz (1989)
and Salch, Halla (1996). It could be also noticed that the increasing rate
was higher in extruded products stored at local market than stored at
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laboratory. The increase in fat oxidation during the storage may be due to
the increase in surface area associated with an increase in expansion ratio or
due to the increasing metal conient in the extrudates after extrusion (Rao
and Artz, 1989). The results also revealed that the peroxide value of
extruded products reached the border line of acceptability (10 ml. eq. O, /
kg of extracted oil) after the first 15 days of storage at local market
conditions. On the other hand, the same border line was reached throughout
30 days of storage in laboratory conditions. These results could be attributed
to the effect of direct sunlight and hence the ultraviolet rays.

The lower increasing rate of peroxide value was recorded in these
extrudates with Lemon’n Chili flavour which contain ascorbic acid acting as
antioxidant.

Free fatty acids (FFA):

The results in Fig. (2) showed the effect of storage under different
conditions (laboratory and local market) on the free fatty acids (% as oleic
acid) of oil extracted from extruded products purchased from the two
different companies with different flavours (Lemon’n chili and Cheese). The
results revealed that the free fatty acids at zero time storage ranged from
0.45 to 0.61 % as oleic acid.

From the Table it is noticed also that free fatty acids and acid value
‘tended to increase by different rates in all samples under investigation
depending on the storage conditions. These results are in harmony with
those obtained by Harper and Jansen (1981) and Salch, Halla (1996). The
increasing free fatty acids may be due to the increase in the moisture content
during the storage period, which caused hydrolytic rancidity where the oil
triglycerides are decomposed to glycerol and free fatty acids.

The highest increase in the frce fatty acids was noticed in extrudates
with cheese flavour and stored in local market compared to those stored at
laboratory conditions.

Thiobarbituric acid value (TBA):

Fig. (3) represent the changes in the secondary oxidation (TBA value
determined as mg of malondialdehyde/kg. of oil extract), in the extrudates
with two different flavours (Lemon’n chili and Cheese) purchased from the
two different companies during storage at different conditions (laboratory
and local market) conditions. TBA value of the extracted oil ranged between
(0.047 1o 0.062 mg. of malondialdehyde / kg. of oil extract) at zero time.
Naivikul ef al., (2002), found that the TBA value of snacks prepared from
70% com’ grits, 10.5% soy protein isolate, 4% full-fat soy flour, 10%
inactivated full- fat rice bran. seasoned with barbecue flavour was (0.20 mg.
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malondialdehyde / kg. of oil extract) at zero time. These differences may be
due to the extrusion conditions and the different raw materials. Changes in
TBA value which occurred during storage of extrudates for 90 days revealed
that the TBA value of the oil increased gradually as the storage period
increased and the temperature was raised. These results are in line with
those reported by Salch, Halla (1996) and Naivikul e7 al. (2002). The
increasing rate was higher in extruded product with cheese flavour stored in
local market conditions than products stored in laboratory.

Laboratory

3 —-Comp 1L

: —o—Comp 2L

2.5 - ——Comp 28

Free fatty acids %
-h
o o == ¢n N o

L L] L L L ’

0 30 60 9% 120 150 180

Storage period (days)
Local market
3 -—=—Comp1l .
T - —0—Comp 2L
2.5 : ——Comn2§.

Free fatty acids %

L] L] Ld LJ Ll L

0 30 60 20 120 150 180

Storage period (days)
L = Lemon’n Chili S =8alt

Fig. (2): Effect of different storage conditions on FFA (% as
oleic acid) of some snacks extruded products.’
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Fig. (3): Effect of different storage conditions on TBA value
of some snacks extruded products.

From the previous results (PV, FFA and TBA values) it could be
noticed that the storage at laboratory conditions (at lower temperature and
relative humidity) considered the best conditions for storage of extruded
products made from corn grits. Lemon’n chili flavour delayed the rancidity
and hence may prolong the shelf life of the extruded products stored at
laboratory and local market conditions.

Fatty acids composition:

Table (5) shows the fatty acids composition of palm oil extracted from
fresh extruded products purchased from the two different companics with
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different flavours (Lemon’n chili and cheese) and the fatty acids changes
during storage at different conditions (laboratory and local market).

The fatty acids composition of the oil extracted from fresh extruded
- products under investigation ranged from Lauric (Cy2q), (0.50 to 0.72),
myristic (Ci4.0), (1.30 to 1.89), palmitic ((Cjs.), (32.22 to 33.80), stearic
(Cig;n), (4.02 to 4.56), palmito]eic (C|5;1), (126 to 1.44), oleic (C]s;l), (4232
to 43.61), linoleic (C,3.2). (13.50 to 14.95) and linolenic acid (C3.3), (1.67 to
1.91) %. Oleic and linoleic acids are the major fatty acids present. These
results are correlated with that obtained by Formo et al. (1979), Weiss
(1983) and Matz (1993). 1t is also clear from the same data that unsaturated
fatty acids decreased with increasing storage period, the decrease in
linolenic was higher than that of linoleic. The decreasing rate of unsaturated
fatty acids are much higher in those samples stored at local market
conditions compared to these stored at laboratory conditions. The decrease
of the unsaturated fatty acids linolenic and linoleic was accompanied by
increase of oleic acid and the saturated fatty acids.

Table (5). Effcct:bf different Qtorage conditions on fatty acids composition
of oil extracted from some extruded products (% of total fatty acids).

. Products
J Company 1 . Company 2
Fatty acids Lemon’n chili Lemon’n chili Cheese
@.] %0days | 180days | O | 90days | (80 days | 0 | 90 days | 180 days
Lab, |Mar.| Lab. |Mar. Lab. [Mar.[Lab, [Mar, Lab.|Mar.|Lah, |Mar.
Saturated : i

Lauric (Cuw) 0.50 | 0.53 | 0.58 [ 0.56 | 0.54 | 0.64 | 0.49 1059 { 1.92.].0.66 | 0.72 {1 0.51 | 0,41 ] 0.76 § 0.5
Myristic (Craw) 130 1 138 146 | 141} 130 | 189 | 146 ] 177 | 169 | 040 ] 130 | ns4 ] 036 | 151 {144
Palinitic {Cue) 33.80 | 3437|3404 (3032 f35.00 | 32,22 [32.87 3333 [ 34.06 13389 | 23,34  36.28 | 36.64 | 3688 | 36,87
Marparic(( e} | 024 [ 0.36 [ 0.21 | 040 | 0.45 ] 047 | 0.64 | 0.53 | 0.42 [ 0.47 | 0.36 | 0.50 | 0.45 | 1.5 | 132
Stearic (Cin) 402431 [4497 491 1483145 | 503 | 548 | 565]4.96 | 441 [ 465 [ 498 | 458 [ 541
Total SFA 39.83 [ 1072 [41.06 | 41.61 [ 42.12 | 39.76 | 40.49141.70 | 4234 142.39 | 40.63 1 4348 [ 43,84 | $4.29 | 44.60
Unsaturated :
Palmioleic(Cye,) [ 144|094 ] 100 | 1011097 [ 1.26 | 0321136 | 052 [ 098 | 028 | 127 | 102 | L33 | 1.26
Olcic  (Caa) 43.61]43.67{43.72 [ 43.75 | 43,95 [ 42.32 | 42.84 [ 42.89 | 42.56 [ 44.27] 42.76 | 42.02 | 42.55 | 42.60 | 44: 10
Linolcic (Cy2) 13.50 13,24 13.00 112,51 | 12200 | 1495114091293 | 13.24 | 10,47 | 13.65 | 1 2.00 | 10.54 | 1 1.0% | 10.28
Linolenic{Cixs) 1oL r3 120 ]oes w126 000 {094 088 | 167|222 ] 1.05]| 089|079
Votal USFA 61.16]59.28[58.93 | 58.38{£7.87[60.23 | 59.51 | $8.29 [ 57.66 | 57.60 | 59,361 £6.51 | $6.16 | 55,70 | 55.40

Storage conditions : Laboratory (Lab.)  : 15-30°C and 55-72% RIL,
Local market (Mar.) : $2-55°C and 20-78% RIl,

Effcct of different storage conditions on organoleptic propertics of some
snacks extruded products:

Sensory evaluation scores (colour, odour, taste. texture and overall
acceptability) of the extruded products with difTerent flavours (Lemon'n
chili and cheese) purchased from the two companies were made by ten
panclists. The results are shown in Table (6).
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Taste and odour were the major sensory attributes affecting the quality
of extruded products during the storage. It could be seen from the Table that
the texture of extrudates decreased by increasing storage period. This
decrease is probably due to absorption of water through packaging
materials. These results are in agreement with those obtained by Zahran
(2000). It is also noticed that extruded products with Lemon’n chili flavour
was more acceptable for consumers. This may be due to the Lemon’n chili

flavour effect which led to disappear the off-flavour arise in stored extruded
products.

Table (6): Organoleptic properties of some snacks extruded products stored
under different conditions.

L .

Storage conditions

3
g o= : Laboratory Local market
g-},é‘ Products Company 1 Company 2 Company 1 | Company 2
g~ Lemon'™ ] Lemon’n Lemon'n |Lemon'n| ., .
g Cchili | ohiti ML okl | chiti | TS
Colour 9.0 9.0 9.0 90 9.0 9.0
Odour 9.0 9.0 9.0 9.0 90 | 9.0
0 |[Taste 920 9.0 9.0 9.0 9.0 9.0
Texture 9.0 9.0 9.0 9.0 9.0 9.0
Overall Acceptability 9.0 9.0 9.0 9.0 9.0 9.0
Colour 9.0 9.0 9.0 8.0 8.0 8.0
{Odour 9.0 9.0 8.0 80 8.0 7.0
15 |Taste 9.0 9.0 2.0 8.0 8.0 7.0
Texture 9.0 9.0 8.0 8.0 8.0 8.0
Overall Accepiability 9.0 9.0 - 8.5 8.0 8.0 7.5
Colour 9.0 8.0 8.0 8.0 7.0 7.0
Odour 8.0 9.0 8.0 -1.0 8.0 6.0
30 |Taste 8.0 2.0 8.0 7.0 7.0 6.0
Texture 7.0 8.0 7.0 7.0 8.0 10
Overall Acceptability 3.0 8.5 8.3 7.3 7.5 6.5
Colour 8.0 2.0 80 6.0 6.0 6.0
Odour 7.0 8. 7.0 5.0 5.0 40
45 |Taste 3.0 8.0 7.0 5.0 55 1. 4.0
Texture 7.0 7.0 7.0 4.0 4.0 4.0
Overall Acceptablllty 1.5 8.0 7.3 5.0 5.0 4.5
Taste 50 4.0 4.0 2.0 3.0 2.0
Odour 4.0 5.0 4.0 3.0 3.0 2.0
60 [Colour 50 5.0 50 3.0 3.0 3.0
. |Texture 4.0 4.0 4.0 2.0 3.0 2.0
Overall Acceptability 4.5 5.0 4.3 2.5 3.0 2.3
Score sheet: Liked extremely 9 Liked very much 8 Liked moderately 7

Liked slightly 6
Disliked moderately 3

Disliked very 2

- Neither liked nor disliked 5 Disliked slightly 4
Disliked extremely |

The extruded products stored at local market conditions was not
accepted by the panelists after 45 days storage, while the samples stored at
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laboratory conditions was not accepted after 60 days storage, after the
aforementioned periods of storage off-flavour appeared and the extruded
products lost its crispness, although the validity date of these samples was
90 days.
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