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ABSTRACT

Acrylamide is a chemical compound which is formed in
starchy foods such as crisps, chips, bread and crisp breads when
cooked at high temperatures. It was first discovered by Scientists
in Sweden in Y+ + Y. The main purpose of this investigation was to
study the effect of some phytochemicals and their rich sources
such as curcumin and turmeric or gallic acid and green tea on
the reduction of acrylamide formation during frying process of
potato chips by using some technological treatments for oil and
also, the reduction its harmful effects on health. The biological
effects of these phytochemicals on lipid profile were also
investigated .The results showed that treatment with curcumin
(+.Y and +.¥%) and turmeric at different concentrations (+.® and
V7) had reduced the formation of acrylamide in potato chips. The
rate of reduction increased with prolonged frying time from ¥
min to A hr using curcumin at +.\/Z and turmeric at ‘7,
respectively. However, fried potato chips treated with gallic acid
and green tea increased the final acrylamide value. Biological
results indicated that acrylamide alone induced a significant
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decrease in the activities of serum total cholesterol (TC),
triglycerides (TG), very low density lipoprotein cholesterol
(VLDL) and low density lipoprotein cholesterol (LDL)AIso, it
increased the activities of serum high density lipoprotein
cholesterol (HDL) comparing to the control group and other
treated groups. In addition, serum total cholesterol, triglycerides,
VLDL and LDL level activity decreased with the increase in the
concentration of turmeric, curcumin, green tea and gallic acid.
While, serum HDL level increased with the increase in the
concentration of pervious treatments. Finally treatments with
acrylamide together with curcumin or, gallic acid at +.¥7 showed
the best biological treatments.

INTRODUCTION

Acrylamide (ACR), a water-soluble vinyl monomer, had many
applications in chemical industries and laboratories. ACR can be
produced during food processing under high temperature via the
Maillard reaction (Tareke et al., Y--Y), especially during the
processing of food containing asparagine and glucose A wide range
of cooked foods contain acrylamide at levels ranging from a few parts
per billion (ppb) to the excess of Y:++ ppb (Friedman and Levin,
Y++A). Acrylamide formation is affected by many factors, such as
precursors (i.e., reducing sugar and asparagine) concentration, pH,
water content and activity, physical state of the food, and process
parameters, mainly represented by the heating time and temperature
(Hedegaard et al., Y--V). Acrylamide has several harmful health
effects including neurotoxicity, reproductive toxicity, carcinogenicity,
genotoxicity, and mutagenicity (Erkekoglu and Baydar Y+ +).

Phytochemicals are naturally occurring, non nutritive chemicals.
They can be categorized into various groups, i.e., polyphenols,
organosulfur compounds, carotenoids, alkaloids, and nitrogen-
containing compounds. Most phytochemicals have antioxidant activity
and protect cells against oxidative damage and reduce the risk of
developing certain types of cancer. They help to reduce menopausal
symptoms and osteoporosis (Tyagi et al., Y+ +), exert well-evidenced
cardioprotective, neuroprotective, chemopreventive and anti-
inflammatory properties, (Chirumbolo, Y+ Y).
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Gallic acid (GA; Y,¢e-triphydroxyl-benzoic acid) as a
polyhydroxylphenolic compound is widely distributed in various plants,
fruits and foods, where it is present either in free form or, more commonly,
as an ingredient of tannins, namely gallotannin (Ferk et al ., Y+))). Green
tea is an important source of GA and contains up to ¢.¢ g/kg of fresh weight
(Joubert et al., Y+ +A). Gallic acid used to prevent rancidity and spoilage in
fats and oils; it has been used as an additive in cosmetics and foods such as
shortening, baked goods, candy, and chewing gum (Lee, Y+ V). Also, some
gallic acid esters are widely used as food additives to prevent food
oxidation. In addition, gallic acid has biological activities such as anti-
allergic, anti-mutagenic anti-bacterial ,antifungal, anti-viral ,anti-
inflammatory , antioxidant and antitumor effects.(Jang et al.,Y++% and You
and Park, Y+)+)

Green tea (Camellia sinensis) is being used for several medical
purposes and its activities have been observed in various
experimental models as well as catechins and gallic acid (GA) (Wu et
al., Y+Y)). The increasing evidence indicates that green tea has
multiple health benefits, such as antitoxoplasmal, anticataract
,antihypocholesterolemic, anti-trypanosomal, antinematodial and anti-
helminthic. anticoccidial (Bin Dajem etal ., Y:))). Moreover, the anti-
stress, anticancer and antioxidants affects, antifungal, antibacterial
anti-inflammation, anticoccidial neuroprotection and anti-obesity,
antiviral has been reported (Hsu et al., Y+ V). It was also found that it
had antidiabetic (Shokrzadeh et al., Y++%) and reduced the risk of
antigenotoxic (Gupta et al., Y+ +1%). In particular, green tea may lower
blood pressure and thus reduce the risk of stroke and coronary heart
disease. ( Finkel et al., Y++% ) hepatoprotective (Salminen et al .,
YY),

Turmeric (Curcuma longa) has been used in Ayurvedic medicine
for its anti-inflammatory properties. Curcuma longa is a perennial
member of the Zingiberaceae family, and cultivated mainly in India,
and Southeast Asia (Ammon and Wahl, Y42Y). Curcuma is commonly
used as a spice, flavoring agent, food preservative, and color agent.
The primary active ingredient of turmeric is in a group of three
curcuminoid. Curcumin (Difeurloylmethane), the yellow pigment of
turmeric considered as anti-oxidant, anti-microbial, anti-fungal, anti-
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viral and anti-inflammatory, anti-carcinogenic agent (Bower et al.,
Y+ +). Recent studies, and extensive review literature has also proved
curcumin role in enhancement of wound healing (Singh et al., Y+)+),
reducing blood cholesterol (Xiao et al., Y+« A).

The aim of this work was to study the effect of some
phytochemicals and their rich sources such as curcumin and turmeric
or gallic acid as well as green tea on the reduction of acrylamide
formation during frying process of potato chips using different
concentrations and reduction the harmful effects of acrylamide. Also,
the biological effects of these phytochemicals on lipid profile were
investigated.

MATERIALS AND METHODS
Materials

Phytochemicals (curcumin  (Cy,Hy.O-) and gallic acid
(C<H«(OH)COOH) were obtained from Sigma (Diesenhofen
,Germany ). Herbs [turmeric (Curcuma longa), green tea (Camellia
sinensis)] were purchased from local market (Harraz Company) in
Cairo city (December, Y+V)Y). Potatoes, local variety (Spunta) were
donated from Horticultural Research Institute, Agriculture Research
Center, Giza, Egypt. Frying oil Helwa oil (A mixture of olein, soy
bean and sunflower oils) were purchased from Affia International
Corporation, Egypt).

Acrylamide (947 pure) C+H.ON was purchased from Sigma
(Diesenhofen, Germany). All chemical and solvents used in the
analyses were of analytical grade and purchased from Merck,
Darmstadt, Germany.

Analytical Methods

Determination of amino acids content of potatoes

Free amino acids content was determined using ion-exchange
chromatography following the method described by Williams (Y« « ©)
Determination of sugars content of potatoes

Glucose and fructose were determined enzymatically. A mixture
of 1.g of grated potato and ‘A.ml of deionized water were
homogenized .Solutions, °ml Carrez | (Y°-g of potassium

A


http://en.wikipedia.org/wiki/Carbon
http://en.wikipedia.org/wiki/Hydrogen
http://en.wikipedia.org/wiki/Oxygen

Effect of some phytochemicals on reduction of acrylamide in fried
potato

hexacyanoferrate (ll) trihydrate per liter) and eml Carrez Il (¥+ g of
zinc sulfate heptahydrate per liter) were added. The mixture was
thoroughly shaken, the pH was adjusted to V.+-V.° with a few drops of
KOH solution (¢émol/L) then, foam was broken by addition of © pl of
Iso-octanol, and the volume adjusted to Ye+ml with deionized water
Filtered samples were subjected to enzymatic analysis as described by
the producer Amerin et al., (Y« + €).
Preparation of potato chips and technological treatments of frying
oil

Potatoes were peeled, washed with water and thereafter chopped
into uniform pieces. In order to perform each frying experiment in a
repeatable manner, a large homogeneous batch of raw potato chips
with similar size was prepared using home plane at the beginning of
each series of experiments. Potato chips were immersed in one liter of
water (Y+ min) until frying. To examine the phytochemicals and its
rich source as a reduction agent for acryalmide formation during
frying process, the additives were added to frying oil before starting
frying process as follows; Turmeric or green tea (+.°% and ‘7 for
each) and Gallic acid or curcumin (+.V% and +.Y% for each). Each
additive was added separately to frying oil. The frying was performed
in thermoelectric domestic fryers containing Ye++ ml frying oil at
YA+OC to equilibrated for ®min. Potatoes chips were added to the oil
and frying process was prolonged to e min. Potatoes chips cooled
directly after frying in a stainless steel basket at room temperature.
Fried potatoes chips were divided into two groups: a part of the batch
was thoroughly homogenized for acrylamide analysis and the other
used for sensory analysis.
Prolonged frying time test

After taking zero time sample (Y+ min) for determination of
acrylamide content and sensory analysis, frying process was continued
in different batches for each additive treatment separately for A hours
to study the prolonged frying time on acrylamide formation and
treatments on oil quality. The final batch of each treatment was
collected for determination of acrylamide by HPLC, sensory analysis
and quality characteristic of oil.
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Preparation of sample for HPLC analysis

Preparation of samples was carried out according to the method
described by Gokmen and Senyuva (Y:+71). One gram of ground
sample was weighed in to centrifuge tube with cup .The sample was
suspended in © ml methanol and extracted for Ymin in a vortex mixer.
The suspension was centrifuged at ©+++«rpm for Y+ min. The clear
supernatant was transferred into a centrifuge tube and treated with
Carrez | and Il solutions (Yep/each) to precipitate the co-extractives.
Following centrifugation at ©+++ rpm for © min, Y.» ml of clear
supernatant (+.Yg sample) was quantitatively transferred into a conical
bottom glass test tube placed in a water bath at ¢ +°C and evaporated to
dryness under nitrogen at psi. The remaining residue was immediately
re-dissolved in Yml of water by mixing in a vortex mixer for Ymin.
HPLC determination of acrylamide

Twenty microliter of the methanol extract was filtered through a
«.YY ul syringe filter and then injected in HPLC (Hewlett Packard
Veo4), using column CYA (Yesx €7 nm, el purity CYA). The column
was eluted with A+7 methanol / water (v/v) with a flow rate Yml/
min. The effluent was monitored by UV absorbance at Ye¢ nm, and
the acrylamide peak was obtained with retention time of ©.Y min
according to the method of Gokmen and Senyuva, (Y++7).

Determination of frying oils quality characteristics

To estimate the effect of using acrylamide lowering agents on the
oil quality, in both fresh and oil samples drawn at A hr from each
fryers of treated and untreated oil (control) potato chips were analysed
for their quality characteristics, changes in viscosity (CP) were
monitored using viscometer Brookfield RVDV Spindle SCt-Y)
connected to a water bath Brookfield TCe+ +. Viscosity determination
was carried out at Yo%+ «.V°C according to the method described by
Howard (Y2%)). Refractive index, peroxide value (PV) and acid value
were determined according to A.O.A.C (Y +2).
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Determination of fatty acids
Methylation of fatty acids

An aliquot of fatty acids, about Y+mg, was dissolved in Yml
hexane and then «.¢ml YN KOH in anhydrous methanol was added
(Cossignani et al., Y:+°), after ¥ min Yml water was added .The
organic layer was separated by centrifugation, it was dried over
anhydrous sodium sulfate, then concentrated with a NY stream to
around +.eml for GC analysis of fatty acids methyl esters (FAME) as
described below.
Gas chromatography analysis of FAME

Agilent 1A%+ series GC apparatus provided with a DB-YY
column (" +mx-+.¥YYmmx-.Youm) was used. Fatty acids results after
the previous procedures steps were transformed into their methyl
esters and directly injected into the gas chromatography instrument.
Relative fatty acid percentages were calculating using GC Chemstaion
software.
Organoleptic evaluation

An organoleptic test was conducted by ten highly trained
panelists. The panelists gave different scores for quality parameters
including flavor, color, crispness and over acceptability. The
organoleptic analysis was evaluated according to the numerical
scoring test (Ranganna, Y4 VV).
Experiment biological design

All biological experiments were done at the Research Institute of
Ophthalmology, Medical Analysis Department, Giza, Egypt. Rats (n =
1+ rats) were housed individually in wire cages in a room maintained
at Yo + Y° C and kept under normal healthy conditions. Basal diet was
prepared according to AIN (Y 44Y). All rats (7 + rats) were fed on basal
diet for one — week before starting the experiment for acclimatization.
After one week period, the rats were divided into Y+ groups (7 rats
each), all groups were fed for Y© days on experimental diet as follows:
Group (V): This group was fed on the standard diet only as a negative
control (healthy rats) (control). Group (Y): This group was fed on the
standard diet containing 1+ mg acrylamide as a positive control (AA).
Group (¥): This group was fed on the standard diet containing "+ mg
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acrylamide and 7 curcumin (C,). Group (£): This group was fed on
the standard diet containing 1+mg acrylamide and Y7 curcumin (Cy).
Group (°): This group was fed on the standard diet containing 1+ mg
acrylamide and ¢’ turmeric powder (T,). Group (1): This group was
fed on standard diet containing T +mg acrylamide and Y7 turmeric
powder (Ty). Group (Y): This group was fed on the standard diet
containing containing *+mg acrylamide and 7 gallic acid (GA)).
Group (A): This group was fed on the standard diet containing 1+mg
acrylamide and Y7 gallic acid (GAy). Group (%): This group was fed
on the standard diet containing 1+mg acrylamide and ¢/ Chinese
green tea (G,). Group () +): This group was fed on the standard diet
containing 1+mg acrylamide and ) + . Chinese green tea (Gy).
Blood sampling

In all experimental groups, blood samples were collected after Y
hours fasting at the end of each experiment, using the reto orbital
method by means of micro capillary glass heparin zed tubes. Blood
samples were collected into dry clean centrifuge tubes and left to clot
in water bath (¥V° C) for half an hour. The blood was centrifuged for
Y+ minutes at Y+ ++ rpm to separate the serum. Serum was carefully
aspirated into clean cuvette tube and stored frozen at — Y:° C for
analysis as described by Schermer, (Y41V).
Determination of serum lipids profile

Kits for total cholesterol, triglycerides, high density lipoprotein
(HDL) were obtained from Biodiagnostic Company, Egypt. Total
cholesterol was calorimetrically determined according to NIHP,
(Y3AY). Triglycerides were determined according to the method of
Fassati and Prencipe, (YAY). Determination of HDL was carried out
according to the method of Lopes-Virella et al., (Y 4VV). While, VLDL
and LDL were calculated according to the equation given by Lee and
Nieman, (Y247) as follows:
VLDL (mg / dl) = triglycerides / ©.

LDL (mg / dl) = (Total cholesterol - HDL) — VLDL

Statistical analysis

The data were analyzed using SPSS (Statistical Package for
Social Sciences) version, Y£.+.The results are presented as Mean +
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S.D. One way analysis of variance (ANOVA) was used to test the
difference between groups. Comparisons between means of groups
were analyzed by L.S.D test with significance level :.-¢, SPSS

(7).

RESULTS AND DISCUSSION
Free amino acids of potatoes tubers were determined and the
results are shown in Table ()). Results revealed that asparagine and
glutamine are the major free amino acids and were found to be Y.:°%
and Y.V47, respectively, followed by argnine (+.2V%).
Table Y: Free amino acids content of potatoes

Amino Acids Content (mg/Y++ mg)
Argnine .2\ 0%
Asparagine .02 %
Alanine Y1 0
Isoleucine «.YY 0%
Proline .YV %
Therionine «.V4 0%
Glutamine Y.¥1 %
Glycine VA%
Serine «V4 0%
Cystein <V %
Valine «.YA 0%
Phenylalanine Y%
Lysine ¢ 0
Leucine «.Y4 00
Methinoine N1 0%
Histidine Nt 0
Tyrosine YY%

Brierley et al., (Y44V) indicated that, in potato tubers, asparagine
and glutamine are the predominant amino acids, often accounting for
up to 4«7 of the total free amino acid composition.

Five tubers from a lot of Spunta potatoes were analyzed individually.
Reducing sugars content (glucose and fructose) varied strongly. The
size of the five tubers varied from small and oversize and results were
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expressed as mg/kg. Data in Table (Y) revealed that the main content
of reducing sugar were glucose and fructose, 1A.Y and A°%.9 mg/Kg
potato sample, respectively. Dietary ACR is largely derived from heat
— induced reactions ( Maillard reaction) between the predominantly
amino group of the free amino acid precursor asparagine and carbonyl
groups of glucose and fructose during heat processing (baking, frying,
roasting and extrusion ) of plant-derived foods such as potato fries and
cereals at temperature above Y+ °C (Rayburn and Friedman (Y+)*)

Table Y:Reducing sugars content of potatoes

Reducing Sugars Content (mg /Kg)
Glucose TAY
Fructose Aot 4

Results from HPLC determination of acrylamide content were
expressed as ug/Kg of original sample weight and the obtained results
are shown in Table (¥). Results revealed that frying potato chips,
without any additives, (control) for Y+ min. were effective. When the
frying time was increase to A hour, led to the reduction of acrylamide
formation in control fried potatoes chips by - YA.AeZ. Conflicting
result was accordance (Gokmen and Senyuva Y- +1) who illuminated
that acrylamide was decreased after prolonged frying hours, evidently
due to the degradation /elimination of acrylamide.

Curcumin treatments at concentrations of +.) , .Y % and
turmeric at concentrations of +.% and Y7 had reduced the formation
of acrylamide in potato chips. Reducing acrylamide formation
efficiency was found with addition of curcumin by rate of +.)% and
turmeric Y/ which recorded -Yeo.°oY and -)).AYZ, respectively.
Moreover, the reducing efficiency increased with the prolonged time
of frying from Y:min to A hour to reach -YAAe and- Y¢.4e7
respectively. While, fried potato chips with curcumin at a
concentration of +.Y % and with turmeric at a concentration of .o
for Y+min reduced the final acrylamide content by -)).Y1 and -
¢+.WAZ, respectively. On the other hand, the prolonged frying of
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potato from Y +min to A hour decreased the reduction of acrylamide to
- 1Y and -Y . AVZ, respectively.
Table ¥: Impact of different treatments on acrylamide formation

Treatments Acrylamide content Reduction%
(H9/Kg)
Control (Y +min) ARNA B
(Ahr) 14t SYAVE
Curcumin «.VZ(Y +min) 144, _Yo oV
(Ahr) 140 -YAA®
Curcumin «.¥7 (¥ *min) YYVY KR
(Ahr) Yo.A Ry
(Turmeric +.°% (Y +min) Y TS
(Ahr) VALY SFAY
Turmeric V7% (Y +min) Yyon SVYLAY
(Ahr) VYA ¥t 40
Gallic acid +.\7% (Y +min) £yVY +o1. ¥y
(Ahn) Yaev -Y1 Ve
Gallic acid +.¥7 (Y +min) (AR +hY. Y
(Ahr) Ak +¥Y .00
Green tea +.°% (Y +min) Ty F14.v4
(Ah) V.o +Y,v¥
Green tea V7 (Y +min) RN £1.4.40
(Ah) YVvyv +Y.aY

Compared to potato chips without treatment (control)
(Y +min): fried treated potato chips for Y +min
(Ahr): fried treated potato chips for A hr

The present results indicated that the superior reduction rate of
acrylamide had occurred for turmeric at <. % for Y+ min and after
prolonged frying time to A hr, followed by curcumin at +.) %. Nor et
al., (Y++9) reported that Curcuma longa leaf extract, which had a
polyphenol content of YY1.¥ + .Y mg/g, possessed heat-stable
antioxidant properties and may be a good natural alternative to
existing synthetic antioxidants in the food industry. Antioxidants such
as phenolic compounds, flavonoids, vitamins, and phenolic extracts
from various spices have been reported as inhibiting acrylamide
formation (Ou etal., Y+ + and Kotsiou et al., Y+ ).

Furthermore, fried potato chips with gallic acid at +.) and *.Y%
or green tea at +.© and 7 for Y+min increased the final acrylamide
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content by +e1.YY + IY. YY) +Y4.¥4 and +):3.39/ respectively.
While, the prolonged frying of potato from Y +min to A hour decreased
the acrylamide content in fried potato chips to - Y1.Ve, +¥) o) + ) YY
and Y.4Y7%). Yoshida et al., (Y++°) reported that the acrylamide level
in green tea is not as high as in roasted products such as Houjicha and
roasted cereal grains used as tea substitutes or in herb teas. Based on
the analytical data, it appears that steeping in boiling or hot water
resulted in extraction of most of the acrylamide in the infusions. They
investigated also the effect of roasting conditions on acrylamide
accumulation in the tea products. It was found that epigallocatechin in
the tea samples inhibited the formation of the brominated derivative.
The effect of the previous treatments on frying oil quality
characteristics was studied and results are present in Table (¢). Data
demonstrated the quality changes of fresh oil and samples drawn at A
hr from different fryers. The relative changes in viscosity, refractive
index, acid value and peroxide value, all provided good indices of
lipid deterioration rate of frying oils. Viscosity of frying oil is strongly
affected by its degradation products, increasing as a result of
formation of dimmers, trimers, polymers, epoxides, alcohols and
hydrocarbons (Stevenson et al., Y4A¢),
Table ¢: Quality changes in frying oils during repeated frying of
the treated potato chips after A hour

Characteristics Viscosity | Refractive Acid Peroxide CYAY/CY
Value Value
Treatments cP Index (PV) i
Fresh oil 1 \LEVYY A Ra% £ NNEY
Control (» hr) YA V. EVYY .40 iy .00V
Curcumin +.\/ AN V. EVYY ot Y¥.Ve $ 068y
Curcumin .Y/ AV V.EVY. LY Y.v £ EAY
Turmeric +.e7 AAA VEVYA C¥A LK £ EAYE
Turmeric V7 9. VEVYY . Y8 Y.4 g ovy\Y
Gallic acid +.V7 9% IRAAR! .0 ALY £ veqy
Gallic acid +.¥/ qy RAAL .Ve VYA £.YTAA
Green tea +.°7 q¥ Y EVYY A YEYA t 0.0¢
Greentea ‘. QA V.6V YA Ay (KR $.ov1¢

Table (£) shows that the initial viscosity of fresh frying oil was
17 ¢cP at Ye°C . The high viscosity values of frying oil samples were
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observed in the potato chips treated with Green tea Y7 (3A cP) ,
Gallic acid +.¥% and +.)Z (Y and 4¢ cP) , Green tea *.°/%( 9¢ cP),
Turmeric)’ and .7 (9+ cP and AA.9 cP) compared with frying oil
for untreated Potato chips (control) (YA cP). These results are in
accordance with Sanchez-Gimeno et al ., ( Y+ +A) who suggested that
the increase of oil viscosity was due to dimer formation which was
attributed to polymerization and highly correlated to polar compounds
formation. They reported that the viscosity measurements are a good
index of oil degradation. Acid Value indicator is usually used to
access oil quality. Results in Table (£) revealed that, acid value and
peroxide value increased during prolonged frying for A hr compared
with fresh oil. However, the increasing rate was too small in all
treatments compared with the control sample. Curcumin at +.)7% or
+.Y7 and turmeric at +.°% or )/ treatments showed antioxidant
properties, since they were kept the quality of the oil after A hr.
Monitoring of changes in fatty acids composition of oils during
frying is an effective method to assess thermal oxidative changes in
the oil, Linoleic (CYA:Y), Oleic (CYA:)), palmitic (C)1:+), and Stearic
(CYA:+) are the major fatty acids presented in the frying oil used,
with relative proportions of ©).¢¢, Yeed | V)Y ..Y and Y.ViZ,
respectively . During frying, the relative proportions of palmitic and
stearic for all the evaluated samples were slightly increased in the ail,
while the relative composition of linoleic and Oleic were slightly
decreased during frying period. This tendency is in accordance with
the results reported by Irwandi et al .,(Y+++), who reported that the
marked increase in C)1:+ proportion following frying correlated with
the breakdown of double bonds of fatty acids with higher carbon
numbers. The change in CYA:Y/CY1:+ ratios was an effective
parameter for assessing oxidation and quality of frying oil. The use of
this ratio as a quality parameter in fat and oil analysis was first
reported by Augustine et al., (Y3AY). Results presented in Table (£)
showed slight decrease in CYA:Y/CY1:+ ratio as a function of process
time and treatment of potato fried in different oils, and as a result of
changes in CYA:Y and CY1:+ content as mentioned before. However,
commercial oil for untreated potato chips (control) had lower scores as
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compared to other treatments. The obtained results revealed that all
quality parameters of frying oil did not highly increased after Ahr and
did not reach the normal recommended guidelines for frying
parameters except for PV in some treatments. Curcuma longa leaf
extract exhibited good antioxidant activity. The topping up of the oil
and natural antioxidant, may explain why Curcuma longa extract
showed better antioxidant protection in the frying experiments
comparing to the accelerated oxidation study at similar concentrations
of +.YZ. Interaction between the polyphenol compounds and existing
tocopherols or tocotrienols in RBD palm olein may have resulted in
synergistic antioxidant effects. This results demonstrated the
antioxidant properties of Curcuma longa leaves and it may be another
potential source of natural antioxidants to be exploited in the food and
nutraceutical industries (Nor et al., Y+ +4).
Sensory evaluation

Fried potato chips treated with different treatments after Y+ min
and prolonged frying time for A hr, were sensorial evaluated among
the )« taster. The results in Table ¢ revealed that they all had a higher
score for over all acceptability, but score for flavor, colour, crispness
and overall acceptability in chips treated with curcumin at a
concentration of +.) and +.¥ % or turmeric at a concentration of :.°
and Y7 had higher significant different (p<-.+¢ ) scores as compared
to other treatments.
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Table ¢: Sensory evaluation of fried potato chips treated with
different treatments after Y+ minand A hr

Treatments Flavor color crispness Overall
acceptability

Control Y+min A hr Y+ min A hr Y«min A hr Y«min A hr
AYsCt IRE AY e AveC4 | vieby ab 4 A ACH
A+ o Y
ey + Y0 + Y0 Y Y CYrYY o
Curcumin | %.¢0%+ | 4.3+ AAe | a A0t | aredy 14 0% | 4.¢% |4 ALY
<N (CY) o “ra “Ye Y Y K& R °
Curcumin | 4.¥ed+ | A43: aab 1900 | a3 | oavar |awedy | 4y
¥/ (Cy) ) Yt +..¥9 S| . to A oYy by ry
Turmeric | A3P+ ALY Ly AP | Adeby | APy | qgedy | 44
<07 (T ..on Doy | Prona | oo vy .04 CAav N te
Turmeric V7 | 4.%e | 4,¥o%+ | aveP | ayeb | q.eby | q ey | AdeP | Aqoby
(Ty) Py 1y LY 1Y £ Y .44 .£4 Iy L

Gallicacid | Y.re 9+ | v.rodts | Aot | AACE | Voodd | VS o | ANCE | AN

< N(GA)Y) eV K2 X Ay .oV AL NS RAEAS
Gallicacid | q, | .y LY ANCE | VA | v yedy favedis | vrda v deCh,
~Y‘/(GA‘.) - A O X EA Y Yé¢d ov 00

Greentea | t.¥oft | vo°+ ANPE | A oSt [ Rne®4 | oAt | V.odi | na0dy
.2 (Gy) L Lt “Ae Y eV CLoVVE o o

Greentea | .Ae®+ | £ AT | AYeCSt |viee x| qheft | a0t | 180Tt | o0t
\Z(Gr) Y .oV A V69 .00 .04 Ve ey

LSD CFAYE | LR | EvaR | G FALY [ Y | L FEVA | o FeYe | v

Similar small letter for each property mean there is no significant differences atP < ...

The effect of acrylamide alone or combined with curcumin,
turmeric, gallic acid or green tea on serum lipids are shown in Table 7.
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Table 1: Biological effects of phytochemicals on lipid profile
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Groups Group Group | Group Group Group Group Group Group Group Group
(") Q)] () (*) ) Q) ™) Q) *) )
Control AA Ci+AA | C+AA T+AA | T+AA [GA+tAA | GA+AA |G\ +AA | G+AA | LSD.
Parameters Mean Mean Mean Mean Mean Mean Mean Mean Mean
Mean+SD
+SD +SD +SD +SD +SD +SD +SD +SD +SD
Total cholesterol Ao qyh Vyea Y NLAC 44 V9 Y oAYD Vg nd RN Vaxry Yoy yve qyv.of
Y, 001
(T.C mg/dI) ¥, 000 [ P NN | £V 0AA | LY. AY +1.0YA +E AVY biv o, ery. .00 FRRLLY VA
Triglycerides 44 evh YRANE [ vy rrd |y oy A VYo, yyb (AL 1A VAW e 1y d 449
V. AYoY
(T.G mg/dl) Y. VY. EVFA | £vevA | fivoeny FRAK! +¥.00Y | biw vye CLY ¥ FRTNN PR
toa Yoo ¥yave LR vof vo and YAy vod v d ¢y b
HDL (mg/dl) . V. EEvE
FS Fa N 2 VoY Y. AN +Y, 00 +Y. o AY +1.0YA Fa +Y. o AY FARN
YA ¥avh Yv.aya | vy yvd Yoref Yy oevbe | oyy guve Yy.ry YYNAC Yy, . d V4. AL
VLDL (mg/dl) b ©L¥e
4,061 £e.¥0Y +,¥01 e VovE 4+ YAS +, V0¥ '+ ey 0,600 EO EAAS]
Yyeaho| oAy rA® | ey AVE | v anfo RN tvevd | oo gy ARAR £raAve | rvvyd
LDL (mg/dl) b Y.oovy
VMY [ RV | Yty +V Y +Y 0VA +0 Yoo 1+ VAN FRENE +4.h00 Y
AA: Standard diet containing 1 +-mg acrylamde.  C,: Curcumin Y%, Cy: Curcumin Y7, Ty:
Turmeric °%.

Tx: Turmeric )+ 7. GA,: Gallic acid %. GA:: Gallic acid ¥7. G,: Greentea °Z. Gy:
Green tea )+ /.

Acrylamide alone induced a significant decrease in the activities
of serum total cholesterol, triglycerides, VLDL and LDL level, and
induced a significant increase in the activities of serum HDL
compared with the control group and other treated groups (p < +.+°).
It was also found that serum total cholesterol, triglycerides, VLDL and
LDL level activity decreased with the increase in the concentration of
turmeric, curcumin, green tea and gallic acid. While, serum HDL level
increased with the increase in the concentration of pervious
treatments.

Treatments with acrylamide, and curcumin together or, gallic
acid at concentrations +.Y7 showed the best treatments. On the other
hand data revealed that, no significant differences were observed in all
parameters between T, and GA, treated groups and between T, and
GA\« with respect to VLDL.

Also there were no significant differences between C, and G,
treated groups were found with respect to TG and VLDL and between

-40¢.




Effect of some phytochemicals on reduction of acrylamide in fried
potato

GA' and G, treated groups with respect to TC. In addition, non
significant change in HDL between Ty, GAy and G..

The data obtained from this study regarding the influence of
acrylamide on serum TC, LDL and TG levels come partially in
contradiction to those obtained by Totani et al., (Y:+V). They
observed a decrease in the levels of these biochemical parameters after
trace acrylamide exposure. A possible explanation could reside in the
different toxicodynamic mechanisms, due to the dose difference. At
the level of exposure described by Totani et al., (Y« +V), a decrease in
insulin level takes place, which indirectly can lead to a decrease in TG
levels and eventually cholesterol, the capacity of the liver to process
circulating lipoproteins was probably not affected seriously at that
dose, unlike the dose of ¢+ mg/kg/day used in this experiment, which
leads to certain hepatic damage. Also, Teodori et al., (Y+))) found
that Acrylamide intake is associated with significantly altered levels
of total cholesterol, LDL-cholesterol, triglycerides. These results are
also in harmony with those of Liao et al., (Y++Y) indicated that
curcumin lead to decreased TC, TG and LDL Also Ayoub et al.,
(Y++1) found that turmeric decreased LDL, TC, TG and increased
HDL. EIl-Moselhy et al ., (Y+))) indicated that treatment with
curcumin, rosiglitazone or their combination for ‘e days reduced
plasma levels of TC, TG, and LDL and increased HDL levels (P <
«.++Y) compared with the non-treated groups. Drinking between ¢ and
Y+ cups of green tea per day is associated with lower plasma
cholesterol concentrations. Kuo et al., (Y+ +©) reported that, the dietary
inclusion of Y.o7Z green tea leaves increased serum HDL cholesterol
but lowered LDL cholesterol in rats. Gallic acid (Y+ mg/kg bw)
significantly decreased serum total cholesterol, triglyceride, LDL at

the same time markedly increased plasma insulin (Nabavi et al.,
YO,

LY-N-


http://link.springer.com/search?facet-author=%22Seyed+Mohammad+Nabavi%22
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