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ABSTRACT

The chemical composition of potato chips from the local Egyptian
market (El. Jauhara., Crunhy, Chipsy, Crispy and Lion), beside the chemical
properties of their oils, as well as their dietary effect on body weight, some serum
constituent, liver and kidney function of rats were studied.

Results showed that all potato chips had almost the same content of total
ipids  (34.96- 36.14%), total protein (5.99 — 6-68%), total carbohydrates (41.68 —
42. 43%) and total ash (3.77- 4.0 %).

Infrared technique showed that all the studied commercial potato chips
olls contain a small amount of trans fatty acids.

Feeding two diet with 60% commercial potato chips (A or B) to rats
resulted in a significant reduction of body weight and body gain compared with
rats received basal diet or received 60% home potato chips.

The same commercial potato chips (A or B) diet caused a significant
increase of serum amino transferase (Alanine transferase ALT and asparate
transferase AST), alkaline phosphatase (ALP), creatinine, urea, total lipids and
cholesterol of rats when compared with those fed basal diet or with rats received
60% home potato chips.

INTRODUCTION

There 1s growing needs for through and a reliable information on the
nutrient composition of all human foods specially which so called fast foods. The
relationship of dietary lipids to normal human health and to heart disease, obesity
and cancer has been the subject of much research and public concern, (Richard
1974 and Slover et al., 1980).

In Egypt we need detailed information on the amount of fat, specific
fatty acids composition including trans unsaturated and polyunsaturated fatty
acids, cholesterol and plant sterols in foods as eaten.
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Comelius, (1989) mentioned that liver enzymes alanine trans aminase
(ALT) and asparatate trans aminase (AST) of blood serum are used in diagnosis
of liver disorder. The striking increase in serum alkaline phosphatase activity in
hepatobiliary disorders is due to a unique over production of hepatic alkaline
phosphatase 1so-enzyme.

There are some parameters used to evaluate renal functions, such as non
protein nitrogen substances (NPN); which include urea, creatinine and uric acid.
(Coles, 1986).

The present work was undertaken to comparative study on the chemical
composition of some potato chips as well as their nutrition effects on body
weight, chemical constituent of blood, and liver and kidney functions of rats.

MATERIALS AND METHODS

Sixty albino rats (of average weight 135-149 g) were divided into six
groups, ten rats per each were employed in this experiment. All groups were feed
with normal diet for two weeks for acclimation. The diet includes protein,
minerals, vitamins, energy resources and other beneficial dietary constituents as
recommended by the National Research Council, (1995). The first group was
given a diet without potato chips (control). The second group received diet
containing 60% home potato chips. The third and fifth groups received diet
containing 95% potato chips used under a commercial name in the Egyptian
market and donated to by the letters (A) or (B) without any other ingredient
except vitamin and salt. The fourth and sixth groups received diet containing 60
% of potato chips (A) or (B), to evaluate their effect on rats. The ingredients in
groups 2, 4 and 6 were decreased from the control one by their amount in the
added potato chips diets. Table (1) show the composition of the experimental
diets in the six groups. The clinical manifestation and the effect of dietary potato
chips on growth were recorded as recommended by Prakash and Arora (19938). At
the end of the 8" week, rats were slaughtered to follow up the changes that might
take place in liver, kidney, spleen and testis weight. Serum was isolated for
biochemical analysis.

Type and sources of potato chips under investigation: -

- Chipsy and Crunchy :produced by Chipsy for Food Industnies Co. Egypt.

- Crispy :Produced by International Natural Food Co. Egypt.

- Lion: Produced by Senyorita group for Food Industries.

- El-Jawhara :Produced by El-Jawhara Co. for International Industnes.

- Rats were supplied by the Farm of General Organization of Serum & Vaccine

(Abasia Farm, Egypt).

Chemical composition of potato chips:
Crude protein ,total lipids ,ash, total carbohydrates, acid value, iodine
value, peroxide value and unsaponifiable matter % were determined according to

the methods described in AOAC (1990).
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Table (1);: Composition of experimental diets.

| Ingredient Group Grgup Gf?up Group |
Casin 9 -
| Sucrose 12 -
' Corn starch ) 14 -
| Sunflower oil - -
Hom—;potato chips . l 6Q | -
Potato chips (A) - - | 95
 Potato chips.( B) -] - .
Vitamine mixture* 1 { 1 1
Salt mixture 4 4 4

o Ingredient (mg/kg diet) :

Thiamin (10), nboflavin (10), pyridoxine (10), pantothenate (30), inositol (500), niacin
(50), biotin (0.2), vitamin B, (20), folic acid (2), vitamin A palmitate (500.000 1.U./g),
ergocalciferol (500.000 1.U./g) and vitamin E acetate (500 1.U./g).

Serum total lipids were determined according to the method mentioned
by Christopher et al. (1970). Serum cholesterol by Flegg (1973). Blood urea by
Patton and Crauch (1977). Serum creatinine by Siest et al. (1985). Serum alanine
(ALT) and aspartate (AST) aminotransferases activities by White (1970). Serum
alkaline phosphatase (ALP) activity by Bessey et.al. (1964).

The fatty acids were isolated and treated with diazomethane to prepare
their methyl ester as reported by Vogel (1975). The fatty acid methyl ester were
analyzed using a Pye Unicum series 304 GC, with flame ionization detector under
the following condition: column PEGA 10%, nitrogen 30 ml /min., injector
temperature 250°C, detector temperature 300 Column temperature 140°C for 4
min., rate 10°C/ min,, final temperature 180°C for 25 min.. Peake area and space
the percentage of each separated ester were calculated by an integrator, Helott
pakard model 3390 A.

Spectrophotometric analysis was carried out using Pye Unicam
spectrophotometer SP 6-550.

Infrared absorption spectra were determined using FT-IR 1650 (Perkin
Elmer) spectrophotometer.

Statistical analysis, was performed using the methods of Snedecor and
Cochran (1967).

RESULTS AND DISCUSSION

a) The chemical composition of different potato chips: -

The chemical composition and the major chemical properties of the
potato chips otils which considered as a good criterion for keeping quality and
nutritive value of these potato chips oils are shown in Table (2). Data show that
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the differences between total ash, crude protein, total carbohydrates, crude fiber
and total lipids contents for the different types of potato chips under investigation
are very small.

The acid value in general did not show a significant variation in all the
studied potato chips oils. It ranged from 0.56 to 0.89, this slight increase in the
acid value was mostly due to the slight oxidation of aldhydes and ketones which
formed during frying process, leading to the formation of mono and dicarboxylic
short chain organic acids (Wishner and Keeney 1965).

The unsaponifiable matter content of the investigated market potato
chips oils significantly decreased than its content in home potato chips oil. This
decrease might be due to the destruction of tocopherol and sterol contents under
condition of deep fat frying (Yuki and Ishikawa 1976).

The low peroxide value obtained for home potato chips oil (5.93 meq/ kg
oil) indicated that very little oxidation had occurred in the potato chips material.
On the contrary high peroxide values (26.37- 37.21 meq/kg oil) were obtained for
oils extracted from the market potato chips (El-Jawhara, Crunchy, Chipsy, Crispy
and Lion). However, this increase in the peroxide value might be regarded to the
technological processes which have a direct effect on diminishing the amount of
the natural antioxidant found in the frying oils. Also the high amount of
unsaturated fatty acids in the oil before processing might accelerate their ability
towards oxidation.

Fatty acid composttion of oils extracted from potato chips are presented
In Table (3). The obtained data revealed that oleic acid with one double bond
rescmbles the highest amount of unsaturated fatty acids which is not an essential
fatty acids and amounted to 58.56 % in total fatty acid of oil extracted from
Crunchy, while linoleic acid amounted only to 6.59 %. Qil extracted from home
potato chips characterized by high amount of linoleic acid (46.45 %) while oils
extracted from El-Jawhara, Chipsy, Crispy And Lion caricaturized by high
amount of palmitic acid ranged from 47.7 % to 51.40%.

Infrared spectroscopic analysis was used to identify the trans isomer
fatty acid in potato chips oils. An absorption band with maximum at 970 Cm’!
ansing from a C-H deformation of trans double bond, is exhibited in the spectra
of all compounds containing and isolated trans — group. This band is not observed
In the spectra of the corresponding cis and saturated compounds. The trans fatty
acids are present in all commercial samples under investigation. Fig (1) showed a
slight amount of trans fatty acids in all potato chips oils. It could be concluded in
this aspect that the unsaturated fatty acids which are found naturally in the cis
configuration might be isomerized to the trans configuration during the process of
frying, i.e. the high temperature promotes isomerization from the naturally

occurring cis to trans isomers.
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b) The effect of different potato chips on rats growth and different organs
weight: -

Mean values of body weight and body weight gain of rats illustrates by
Figures (2 and 3) revealed that, the decrease in body weights of rats received 95%
potato chips A or B were differed from the corresponding values of rats received
home potato chips by about 25.8% and 31.18% respectively, whereas the
corresponding decreases in the rats received 60% potato chips A or B were as low
as 15.59% and 16.0% relative to rats received home potato chips at the end of
expenmental period. Also body weight gain in groups 3, 4, 5 and 6 reached about
—2.00, +3.80, -2.00 and =+ 4.17 compared to the rats received home potato chips
4.1 at the end of the experimental period. The decrease in body weight and body
weight gain of rats might be attributed to the disorder effect of potato chips A or
B. Also, Fig. (4) showed significant variation between different organs weight
(hver, kadney, spleen, and testis) in the third and fifth groups when compared
with the first group (control) or with the second one (rats received home potato
chaps).

¢) The effect of different potato chips diet on some blood serum parameters:
Estimation of results of some biochemical parameters in serum of the
rats dieted treated with or without potato chips for 8 weeks are shown in Table

(4).

Total lipids and cholesterol contents of the serum of rats received
different diets are shown in Table (4). Higher levels of lipids and cholesterol were
demonstrated in serum of rats fed 60% and 95% potato chips (A) or (B) compared
to those fed control diet or diet containing 60% Home potato chips. These
increment of lipids in serum may be attributed to the decrease of most enzymes of
B-oxidation which act on very long chain monotonic fatty acids (Kirschner and
Harms 1961). The increment of cholesterol in rats fed 60% and 95% potato chips
(A) or (B) in the diet may be attributed to inhibit the activity of cholesterol ester
hydrolase enzyme (Beckett and Boyd 1975). The results of the present study are
In agreement with the results of Truswell (1997), who suggested that
hyperlipidemia and hypercholesterolemia is expected to occur in humans received
diet containing high amount of palmitic acid.

Plasma enzymes activity of AST, ALT and alkaline phosphatases (ALP)
were significantly stimulated in rats received 60% or 95% of either potato chips A
or B as compared to control group and rats received 60% home potato chips. The
increment in liver and kidney enzyme in rats received diet containing 95 % or 60
7 potato ships “B” may be attributed to the presence of high amount of long
chain monoenoic fatty acids (oleic acid 58.5 % and erucic acid 2.1 %) and to the
deficiency of essential fatty acids. Vles et al. (1978), reported that most enzyme
of B-oxidation e.g. AST were less active in the presence of very long chain
monoenoic fatty acids. Consequently, these intracellular enzymes are liberated in
blood stream. Walmsley and White, (1994) reported that alkaline phosphatase
occurs in many organs including intestine, bone, placenta and liver. Therefore,
high increase in serum alkaline phosphatase activity are found in extrahepatic
biliary obstruction.
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Table (4): Effect of dietary potato chips on serum lipids, liver and kidney
functions.

-ine

) \ ] Tota'l_l R ] , |
Diet ;l; 3:3: choles- | ALT AST ALP Creatin Urea
terol U/L U/L U/L (mg/dl) (mg/dl)

| o | mgd) |l
Basal diet 305.1 | 869 | 562 | 126.0 | 78.1
| (Control) £18.0 | £5.11 | £6.3 | £13.1 | 6.5

Diet with 60 %| 3143 | 8821 | 581 | 1282 | 805
| home potato chips | +224 | +4.50 | +55 | £12.0 | 5.1

Diet with 95%| 464.0 | 14630| 853 | 1865 | 1212
Potato chips (A) +232 | #63 | 50 | £11.2 | 8.6

Diet with 60 % | 4807 8711 | 1903 | 1193 | 1.70 | 54.6
otato chips (A) +19.5 +7.1 | £13.2 | £7.1 | £0.09 | +3.1

p
}_ITiet with 95 % 492.0 90.82 | 1972 [ 123.9 | 1.70 50.4
5.3 +8.0 [ £10.1 | £0.06 | 6.1

potato chjps (B) +28 1
'Diet with 60% 507.8 91.00 | 1896 | 126.3 1.75 53.6

potato chips (B) +30.8 . +6.0 | £14.1 | 8.9 | +0.05 | +3.4
LS.D. 1235 | 123 [ 1101 | 152 | 505 | 005 | 3.01

Serum urea and creatinine were determined as indicators of kidney
functions, since the increase in these components means that the kidney are less
active or in abnormal case (Hood 1980). Mean values of serum urea and
creatinine were elevated in rats feeding with 60 % or 95 % of either potato chips
A or B. The significant uremia was noticed during the 8" week of treatment
compared with rats received 60 % home potato chips, Table (4). The elevation of
blood urea and creatinine in treated rats may be attributed to the disordered effect
of any compound produced through potato chips processes which led to reduce
the glomerular filtration rate of the kidney and consequently retention of urea.
Elevated blood urea level may reflect an accelerated rate of protein catabolism
rather than decreased urinary excretion of urea. While severe hepatic
insufficiency causes decrease blood urea level, apparently because of impaired
urca synthesis (Finco, 1989). Creatinine is a nitrogenous waste derived from
creatine. It is removed from the circulation by filtration through the glomeruli,
and a little is secreted by the tubules. Since creatinine production is endogenous,
being depend on muscle mass, its level in the blood is usually independent of diet,
unlike urea (Anderson and Cockayne, 1989).

The morphological features of the rats illustrates by Fig. (5) revealed
that the examined potato chips (A and B) might be of undesired effect on rats
growth as a final product of deterioration of their kidney and liver functions.
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(d)

Fig (5) : Effect of treatments on the tested rats recerved:
(a) Control diet. (b) 60% home potato chips

(¢) 95% potato chips “A”  (d) 60% potato chips “A”
(e) 95% potato chips “B”  (f) 60% potato chips “B”
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