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Abstract:

In the present study, the effect of using Turmeoeders (TP) and
Clove Powders (CP) at levels 5 and 10% on chencmadposition, caloric
values, sensory characteristics, physical propertminerals, phenols,
flavonoids,p- carotene content of prepared snacks were evdluBeroxide
values for snacks were measured during storagedpéar 15 days at room
temperature. Results indicated that addition ofafid CP at levels 5 and
10% increased the amount of ash, fibers, carbobgdminerals, total
phenols, total flavonoids arfid carotene in prepared snacks samples, while
protein and fat content decreased compared witkraofJtilization of TP
and CP in preparing resulted in delayed rancidity inproved shelf life of
snacks. Total calories of snacks decreased with B&t and CP, while
increased in control. Nutritional value of prepagthcks improved with
using TP and CP. All prepared snacks samples werepted. Sensory
characteristics and physical properties were ditfdsy changing TP and CP
levels. It was concluded that utilization of TP &B improved nutritional
value s and increased shelf life of snacks anderemmended to be used
as food additives to gain nutritional and healtkpéfit.

Key words: Snacks, TP, CP, chemical compositiofgrizavalue, |,
minerals, phenols, flavonoidsp- carotene peroxide values, sensory
evaluation and physical properties.

I ntroduction

Turmeric, is a flowering rhizomatous plant belowgito the
medicinal family of ZingiberaceaeAfalraj et al., 2017) Turmeric
contains many active components such as curcuarimerone, 1,8-cineole,
zingiberene, ar-turmerone and ascorbic acid the¢ ipgwerful antioxidant
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activities (Dosoky et al., 2019). For its flavoring and digestive
characteristics, turmeric Cgrcuma longa) is extensively consumed.
Curcumin, a phenolic yellow pigment is the key asticomponent of
turmeric. It has been traditionally used for cemsiias a remedy for various
disorders including the common cold, wounds, ulcansl liver disease
(Florentina et al., 2021). Turmeric Curcuma longa) has been utilized
traditionally as an anti-diabetic and has been @namportant to posse high
anticancer and antioxidant activity properties. Tdwive components in
turmeric, i.e. curcumin, which is a yellow coloriragent, present in the
rhizomes of turmeric, and tetrahydro-curcumin (TH®Mhich is the major
colorless metabolites of curcumin, also possess-datietic, anti-
inflammatory, and antioxidant activity. In the sdiéic literature, a lot of
information data is accessible with respect to rib&itional properties of
turmeric and its utilization to develop sweet bgkproducts I(im et al.,
2011; El-Gohery and sahar 2020 and Shashanket al., 2020) Turmeric
(Curcuma longa) is used as spice, preservative, colouring maaiea
has wide range of medicinal and pharmacologicalliagpons. It
exhibits anti-inflammatory, antioxidant, anti-carogenic activities
(Abhishek and Dhan, 2008)Turmeric powder is used as a spice and is an
essential component of curries. It also adds flaamar colour to rice, pasta,
meat and vegetable dishes and sa{@&igpta et al., 2013)Turmeric powder
is a well-known spices containing natural antioridaand especially yellow
pigment of turmeric powder is a phenolic pigmenhich is an antioxidant
that can scavenge superoxide radicals, hydro-gevxioe and nitric oxide
(Lim et al.,, 2011)Turmeric antioxidant capacity is attributed to the
curcuminoids and to a lesser extent, phenolic camgs, diarylheptanoids,
phenylpropenoids and terpenési et al., 2011 and Gonzales and Gomez,
2012)

Clove, Syzygium aromaticum, is an aromatic medpaht of the
family Myrtaceae. It is commonly applied as a naltwadditive in the food
industry, antiseptic against infectious diseased #tal anesthetic in
dentistry (Cortés et al., 2014)Clove, a plant whose flower buds are
normally used as spice has attraajedie a lot of attention lately, following
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its tremendous performance in terms of antioxigmaperty, compared with
other spiceqEl-Saber et al., 2020) Besides its pharmaceutical essence,
studies conducted have indicated that cloves harg good nutritional
composition(Kumar et al., 2021)

Snacks became an important part of eating habftsthe
majority of the world “s population. Basically, theere prepared from
natural ingredients or different components acawogdio predesigned
perfect plans in order to yield products with spied functional
properties in addition to health benefit for congus( Thakur and
Saxena,2000Mostly snack are prepared by deep frying process an
specially resemble the crispy texture and distwetilavor. These
snacks eaten lightly vary widely in their form arghge from raw to
cooked foods. Many snacks are processed by degimgfas described
by Tortoe et al ., (2014).

However, the effects of added TP and CP from whiffelevels ( 5
and 10%) on the quality of snack samples have emdrted so far. So, the
aims of this work were to determine the effect d® &nd CP on the
nutritional content , shelf life and quality of £ka during storage period at
room temperature.

Materials and Methods
Materials:

Turmeric and clove were obtained from local markat
Kafrelsheikh city, Egypt . Commercial ingredients baking were obtained
from the same local markets.

Chemicals: Alpha-amylase, protease, amyloglucosidase, sodium
metabisulfate, E50O,, NaOH, HNQ, N&SQ, DPPH, Folin-Ciocalteu
reagent, Gallic acidp-carotene, methanol, ethanol, were purchased from
Sigma-Aldrich Co. (St. Louis, MO, USA).
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Methods:
Preparation of clove powder

Clove were powdered using a hammer mill (MoulinErance) to
obtain powdery form.

Preparation of snacks

Formulation of the snacks is stated on Table (Ag dry ingredient
was mixed thoroughly for one minute by hand. Thesyeand sugar
dissolved in warm water (50 ml ,50 °C), butter vadsled to the flour and
cut in until the butter was broken into pieces. Tast sugar mixture and
egg were then added, mixed manually for 2 min &nchénted for 2 h. The
dough was shaped by new modification using (korfrégd the shaped
snacks directly in corn o{Rkubor , 2004).

Table (A). Formula of the prepared snacks control ad experimental snacks.

Ingredients Control Snacks Snacks Snacks Snacks
With with with with
5% T.P. 10%T.P. 5% C.P. | 10%C.P.
Wheat flour 100.00 g 95.00¢g 90.00 g 95.00¢g 90.00 g
Sugar 12.50¢g 12509 12509 12509 12509
Egg 23.90 ml 23.90 ml 23.90 ml 23.90 ml | 23.90 ml
Butter 25.00g 25.00¢g 25.00¢g 25.00¢g 25.00¢g
Yeast 250¢g 250¢g 250¢g 250¢g 250¢g
Vanillia 0.30g¢ 0.30g 0.30g 0.304¢g 0.30g
Water 50.00 ml 50.00 ml 50.00 ml 50.00 ml | 50.00 ml
L 5.00g 10.00 g
o e e e s 5.00g 10.00g

Proximate chemical composition of prepared snacks

TP , CP andprepared snackswvere analyzed for chemical
composition. All analyses were carried out in toate. Moisture, crude
protein, fat, ash and crude fiber content was detexd according to
A.0.A.C.(1995). Available carbohydrate content was calculated by
difference(Menezeset al., 2004).
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Caloric value of prepared snacks

Caloric value of prepared snacks was calculatedordoty to
Lawrence, (1965).

Caloric value (K.cal/100 g) = (protein+ carbohyeérabntent) x4 +
(fat content x 9).

Estimation amounts of prepared snacks(g) consume@ tover children
requirements of protein and caloric levels

Grams numbers consumed of prepared snhacks to toheedaily
requirements of energy for children (males 11-14rgk was calculated
using the daily requirements for children (2500 ak)c as given by
FAO/WHO/UNU(1985).

The G.D.R of energy (g9) =
Enerqgy daily requirements of childré?500k.cal./day)

Energy value of snacks (k.cal./100g.)

Grams numbers consumed of prepared snacks to theedaily
requirements of protein for children (males 11-¥hang) was calculated
using the daily requirements for children (45g) agven by
N.R.C.F.N.(1989)

The G.D.R of protein (g) was calculated using theation given by
FAO/ WHO/ UNU (1985).

G.D.R of protein(g) = Protein daily requirements of childré¢bg/day)

Protein content of snacks (g. / 100g.)
Minerals content of prepared snacks

The content of minerals such as sodium and poit@ssivere
determined by the flame photometry method repoligdJahan et al.,
2011). Calcium, magnesium, iron and zinc were determibgdflame
atomic absorption spectromefgirk and Sawyer, 1991).

VEET R
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Total phenols content of prepared snacks

Total phenols content of prepared snacks extmaete determined
calorimetrically using Folin-Ciocalteau reagent @ding to the method
described byythili et al., (2014.

3 grams of each sample were dissolved in 25 ml ethanol
98%.The extracted sample (1 ml) was mixed with r=Qliocalteu reagent
(1 ml with distilled water at a rate of 1:10) for 3 min then; 3 ml of 2%
sodium carbonate (1 M) was added. The mixture wefs at room
temperature for 15 min, the polyphenolswere deteechiby an automated
UV-VIS spectrophotometer at 765 nm and the resutiee calculated using
a Gallic acid calibration curve (0-0.6 mg/ml). Galcid was used to set up
the standard curve (Figure 1). The blank was pegparsing the same
procedure with 20ul of pure water in place of tixéract. The results are
expressed as equivalents to Gallic acid (mg GAkifipaet).
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Fig. (1): Standard curve Gallic acid

o

Total flavonoids content of prepared snacks

Total flavonoids content of prepared snacks eidrawere
determined according to the method describedEbyahimzadeh et al.,
(2010)andNabavi et al., (2009) 3 grams of each sample were dissolved in
25 ml of methanol 98%. 1 ml of extract was mixegasately with 1.5 ml
methanol, 0.1ml of 10% aluminium chloride, 0.1ml dfM potassium

C 20D
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acetate and 2.8ml of distilled water. They then &froom temperature for
10min. The absorbance of the mixture was measutedl&anm on a
UV/visible spectrophotometer. The quercetin (ug/mias used as a
standard for the calibration curve.
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Fig. (2): Standard curve of Quercetin
Determination of g - carotene of prepared snacks
Standard preparation

The standard stock solution of (1000 ppm) conedioin was
prepared by dissolved tlifie- carotene in chloroform. The working standard
solutions were ranged (10 - 80 ppm), were preparéde same solvent and
kept until analysis. The liner equation (Figurei®)y = 0.018 x, which is
showing good linearity, precision, accuracy andsgeity, which could be
used for determination @fcarotene in prepared snacks samples.

Extraction of p-carotene

10 g of sample were transferred to volumetric kflas0 ml of
ethanol were added and the mixture was heated foinGtes. The mixture
then filtered and the filtrate was kept in a cohiffask, the crude was
collected in the bottom of the flask in round-battbottle, then 10 ml DCM
(Dichloromethane) was added. The solution was cosateon for 5 min.
Then separate the supernatant and add it to thkefifirate, this step was
three times. The filtrate was collected in a segi@nadunnel, then 10 ml of
saturated NaCl solution was added, The contentg wleaken gently then
the lower layer were collected . Then 1 teaspodmy@mus NaSO, was
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added and allow standing for 5 min. The filtratiihcontents was carried
out and the samples were transferred into a dattlel®avia et al., 1976)
The absorbance of the samples was prepared byrgplectometer fors-
carotene absorption at 460 nm accordin§aari et al., (2005).
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Figure 3: The standard curveftarotene

Peroxide Value (PV) of prepared snacks

Peroxide value of all samples was preceded by @xtin@ oil from
samples with ethanol absolute. Filtering and evaipam of the solvent, then
PV was performed according &0.A.C., (2016). Two mg of the snacks
extract were added and mixed in a solution comgirghloroform-glacial
acetic acid (30 ml, 3:2 v/v) and saturated thiosu@l{1 ml. 0.1M) until the
disappearance of yellow color. PV (meg/ID0g fat) was calculated by the
following equation:

PV (meq Q/1000g oil) = C x (V-\)) x 12.69 x 78.8 /m.
Where: C: is sodium thiosulphate concentration (loV and Vo

volumes of sodium thiosulphate blank respectivety) @nd m is the mass
of snacks sample extracts (mg).

Sensory evaluatiorof prepared snacks

Sensory evaluation of prepared snacks was carngdwith 20
panelists comprising of food stuff and postgradsaielents from faculty of
specific education, Kafrelsheikh University. Tegtiwas done in the
nutrition and food science laboratory. Each pahelias served with 5

randomly arranged snacks samples on a rectangldsticptray. The 5
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samples consisted of 4 types of substituted floacks and control (100%
wheat flour). Water was provided for rinsing betwélee samples. Panelists
were required to evaluate appearance, taste, flavi@rnal color, external
color, crispiness, texture and acceptance of tleeksnusing a 10- point
hedonic scal¢lhekoronye and Ngoddy,1985) Physical evaluationof
prepared snacks

Prepared snacks were evaluated for weight, witlibkness, spread
ratio and specific gravity . Snacks were weightedjiams after two hours
from baking as described by methadA.C.C.,(2000)The width and
thickness of snacks were measured to the nearest) @ecording to
A.A.C.C., (1983).The spread ratio was calculated according\#.C.C.,
(1983) as follows: spread ratio = width (mm) / thicknéssm). Specific
gravity was determined according(ttosin,1970).

Statistical analysis

The mean and the standard deviation were calculdtez obtained
data were subjected to analysis of variance one-Wwhg mean value of
treatments was compared according to Duncan’s phelltange tests. The
data were analyzed using SPSS (version 28) acaptdifsteel and Torrie
,1980)

Results and Discussion
Chemical composition of TP and CP

Chemical composition of TP and CP showed in Talile TP
recorded higher value of protein than CP , as domged ( 6.60+0.0,
1.20+0.01), respectively for TP and CP. TP recordigther value of ash ,
carbohydrates than CP , as it recorded (9.60+&8%21+0.02 , 5.10+0.01
and 51.62+0.01), respectively for TP and CP. CPrdaex higher value of
moisture, crude fat and fibers (10.20+.0.01,12.00%0 19.88+0.05, 8.60
+0.01, 4.88+0.10 and 6.11+0.01), respectively f&r &d TP. TP recoded
higher energy value (327.16+0.10) than CP (319.28KX.cal. /100g.

Turmeric containg.3% proteins, 5.1% fat, 3.5% minerals, 69.4%
carbohydrate, and 13.1% moisture.The major chemamhpound in
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turmeric is (5V) diaryl-heptanoid colouring maték@aown as curcuminoids
(Tokusoglu et al.,2015 and Rohitet al., 2014).

Turmeric powder had 10.50% moisture, 10.80% ash, 3.82%
crude fiber, 9.85% crude protein, 7.15% ether extrat and 61.70% total
carbohydrates(Hassan, 2015)

Gamaliel et al ., (2022)found that clove contained (24.56 = 0.07 ,
7.24+ 0.12, 1057+ 0.22 , 1 6.33+0.00 and 36.0240.3/ 100g ,
respectively for moisture, crude protein , crudkefi, crude fat and
carbohydrates.

Ogunka and Mepba ,(2008)studied the chemical composition of
clove , they found that clove contained (12.10+, 0.80+0.20, 1.10+0.1,
9.30+0.1 and 68.60+0.20) g/ 100g , respectivelynioisture, crude protein ,
crude fiber , crude fat and carbohydrates.

Kaur et al., (2019) found that clove containe@29.47+ 0.08,
6.91+0.37, 14.37+0.04, 5.86+0.03 and 32.10+0.03)1Qflg , respectively
for moisture, crude protein , crude fiber , crudeand carbohydrates.

Ayeshaet al., (2023)studied the chemical composition of clove ,
they found that clove contained (7.86 = 0.04, 6264, 5.04+0.12,
5.68+0.23, 29.97+1.99, 44.50+£1.81 ) g/100 g , respely for moisture,
crude protein , crude fat , ash , crude fiber arth@hydrates.
Table (1): Chemical composition of TP and CP as (§00g D.B.) .

Chemical composition TP CP
Moisture 8.60 +0.01 10.20+.0.01
Crude protein 6.60+0.02 1.2040.01
Crude fat 4.88+0.10 12.00+0.05
Ash 9.60+0.05 5.10+0.01
Crude fiber 6.11+0.01 19.88+0.05
Carbohydrates 64.21+0.02 51.62+0.01
Energy (k.cal./ 1009) 327.16x0.10 319.28+0.01
D. B.:Dry Basis
{ 40 )
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Chemical composition of snacks prepared using TP anCP

The moisture content of any foods is normally cdesed as
apointer of food quality and shelf life .It is sifjoant to measure the
moisture content of bakery products because gbatential impact on the
physical, sensory and microbial properties of sitelns ( EI-Gammal et
al., 2016.Chemical composition of prepared snacks were sdow Table
(2) . Results indicated that snacks prepared usgTP was the highest
content of moisture (19.90 + 0.60 g/100g), contwals the lowest content
(10.1+0.18 g/100g) . There were significant diffeses between snacks
prepared using 5, 10 % turmeric and 5,10 % CP.

Control was the highest content of protein (10.660/100g), there
were no significant differences between control andcks prepared using
5% TP in protein content, while there were sigaifit differences between
the other samples. The binary combination of wiaeal turmeric decreased
the protein content of the biscuit compared withtoal ( Adegokeet al .,
2017). The highest value of fat was recorded in contrd.{2+0.08
0/100g), while snacks prepared with 5 % TP recorttel lowest value
(16.80+0.05 g/100gq), there were significant differes between all samples
in fat content .The highest value of ash contens wecorded in snacks
prepared using 10% TP and 10% CP as both recorde€2D+.02
0/100g),while the lowest value was recorded in @drgnd snacks prepared
using 5% CP as they recorded (0.60+0.02 and 0.0640100q)
respectively. These results was in the same liith Wdegoke et al .,
(2017)who found that increasing levels of the turmemevder lead to the
reduction of the fat content of the biscuit. Thghast value of fibers was
recorded in snacks prepared using 10% CP (1.90g.08g), the lowest
value was recorded in control (1.10+0.07 g/100gp.®ame value was
recorded in snacks prepared using 5% TP and smaelsred using CP
(2.20 +£0.02 g/100g),there were significant differes between control and
the other samples. Carbohydrates content recordedhighest value in
snacks prepared using 5% CP (53.00 +0.18 g/100wtet were no

C 41)
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significant differences between control and snaulepared using 10% CP,
but there were significant differences betweenather samples.

El-Gohery and Sahar, (2020)reported that turmeric powder
contained 10.63% protein , 4.9 % fat , 9.62% a8H.3 % crude fiber and
68.73% carbohydratesAbdel-Moniem et al
contained ( 10.00%+ 0.006, 20.00+0.10 , 5.20+£1.2020.12.10+0.45 and
51.50+0.02 g/ 100g , respectively for moistureefibash ,protein , fat and
carbohydrates.

Marwa et

al

., (2007) found that clove

.,(2023) found that clove powder contained

(9.17,13.50 ,6.40 and 6.17%), respectively forerot fiber , fat and ash.

Using turmeric powder in the preparation noticeadhhanced the
approximate chemical compositions and shelf-lifdooh-bread. Therefore,
turmeric powder could be deemed as a prospectivathhleoosting

functional component Abdel-Latif et al., 2023).

Table (2) : Chemical composition (g./100 g.) of soks prepared using
TP and CP at different levels compared with contral

Samples Moisture |Crude Protein| Crude fat Ash Crude fibers| Carbohydrates
[lcontrol 10.10+ 0.1 | 10.50 + 0.06' | 28.70 + 0.08' [ 0.60+ 0.0Z| 1.10 + 0.07 | 49.00 + 0.1
Snacks prepared | 19.90+ 0.60* | 10.40+ 0.2 | 16.80 + 0.05 [0.80+ 0.04°| 1.20 + 0.0Z | 50.90 + 0.23
lusing 5% TP

Snacks prepared | 18.60 + 0.1F | 9.40+ 0.30° | 18.20 + 0.02' |1.00 + 0.02 1.40 + 0.01° | 51.40 + 0.19
lusing 10% TP

Snacks prepared | 15.10 +0.26 | 8.50 + 0.06° | 21.60 + 0.1G |0.60 + 0.01°| 1.20 + 0.0Z | 53.00 + 0.13
lusing 5% CP

Snacks prepared | 14.50 + 0.15' | 8.10 + 0.02' | 23.60+ 0.02 |1.00+ 0.02| 1.90 + 0.03' | 50.90 + 0.18
Jlusing 10% CP

Means followed by a common letter within the samleimn are not significantly different
using Duncan's Multiple Range test at p < 0.01 .

Caloric values of preparedsnacks

Data in Table (3) presented the caloric valueprepared snacks.
Carbohydrates represented the main source of ealarimajor of samples

C 42)
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followed by fats, while protein was the lowest smmurof caloric value
(496.30 k.cal/100g) was observed for control wtield the highest value of
fat caloric value (258.30 ,196.00 and 42.00 k.tHDOg) ,respectively for
carbohydrates , fats and protein , while the loweslbric value was
recorded for snacks prepared using 5% TP (396.¢H)/k00g) that may be
due to it contained the lowest value of fat caleatue (151.20 k.cal/100g).

3): Caloric values (k.cal./100 g.) of expenental snacks and control.
Sources of calories Total caloric valueg

Sample Protein Fat Carbohydrates

Control 42.00 258.30 196.00 496.30

Snacks prepared 41.60 151.20 203.60 396.40

using 5%TP

Snacks prepared 37.60 163.80 205.60 407.00

using 10%TP

Snacks prepared 34.00 194.40 212.00 440.40

using 5% CP

Snacks prepared 32.40 212.40 203.20 448.00

using 10% CP

Estimation amounts of prepared snacks (g) consumed cover daily
children requirements of protein and caloric levels

As compared witiFAO/ WHO, (1985) pattern, the results in Table
(4) show the estimated amount of snacks samplesuer daily children
requirementsof protein and calories. The daily requirementspodtein
could be covered when consumed 428.57-555.55 gepfaped snacks for
males (11-14) years. It was observed that conted the lowest consumed
amount compared with the other samples. For caloriéo cover daily
children requirements need to consume 503.32-63§.67 snacks daily .
Snacks prepared using 5% TP showed the highest ranmowcover daily
children requirementsf calories (G.D.R.630.67 g/day ), it due to that i
recorded the lowest caloric value 396.40 k.cal. glOtable 3), while control
showed the lowest value (G.D.R.503.72 g/day), & ttuthat it recorded the
highest caloric value 496.7 k.cal./100g

=\
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Table (4): The amount of prepared snacks (g) consued to cover
children daily requirements of protein and calories

Prepared snacks

*G.D.R g of protein

*G.D.R g of calories

** Males (11-14 years) (45 g)

** Males (11-14 years)

(2500 k.cal.)
grams of snacks

Control 428.57 503.72
Snacks prepared 432.69 630.67
using 5%TP

Snacks prepared 478.72 614.25
using 10%TP

Snacks prepared 529.41 567.66
using 5% CP

Snacks prepared 555.55 558.03

using 10% CP

*G.D.R grams consumed of prepared snacks to ctreedaily requirements for male children (

(11-14 years) of protein and calories.
** Recommended levels of protein and calories adicgy to FAO/WHO (1985).

Minerals content prepared snacks

Minerals content of prepared snacks included (@&, Mg, K, Zn

and Fe showed in Table (5 ). It was observed thatks prepared using
10% CP recorded the highest values of mineralwas recorded (922.1461,
59.1254, 131.5873, 371.3892, 3.8361 and 3.8638 GAg/lespectively for

studied minerals , followed by snacks preparedguS#h CP as it recorded
808.3317, 51.8864, 124.2174, 362.0587, 3.6504 as®13 mg/100g,

respectively, snacks prepared using 10% TP andksmaepared using 5%
TP , respectively. It was noticed that fortificatiof snacks with TP and CP
increased minerals content compared with conttomay be due to the

content of minerals in used plants powder.

El-Refai et al.,(2021) studied the minerals content of turmeric
powder, they found that it contained high valuespofassium, calcium,

C 44))
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magnesium, iron and zinc (2486.43, 201.25, 19438221 and 3.68 ) mg
/100 g, respectively.

Restrepo et al.,(2020) studied minerals content of methanolic
extract of turmeric , they found that it contair{ddL4+ 0.01, 0.24 £0.01 and
3.51+0.13,), respectively for Ca, Mg, K and (444+2.319.34+0.43and
357+1.8 ) ppm , respectively for Fe, Zn and Na .

Table (5): Minerals content (mg/100g.) of snacks ppared using TP
and CP at different levels compared with control.

Samples Minerals (mg/100g)
Macro-elements Micro-elements
Sodium | Calcium |MagnesiumPotassiun Zinc Iron
(Na) (Ca) (Mg) (K) (Zn) (Fe)
|Control 763.2205 34.1257| 105.8214 342.90132.3184| 3.0871

Snacks prepared| 782.1154 39.2801| 109.5841 351.388(2.7641| 3.2156
lusing 5% TP
Snacks prepared| 798.3569 43.8502| 116.3157 359.36483.2119| 3.4115
lusing 10% TP
Snacks prepared| 808.3317| 51.8864 | 124.2174 362.05873.6504| 3.6914
lusing 5% CP
Snacks prepared| 922.1461) 59.1254| 131.5873 371.38923.8361| 3.8638
Jlusing 10% CP

Total phenolic content of snacks prepared using TBnd CP

Polyphenolic compounds are usually famous as theatgst
phytochemical molecules which had contained natuaatioxidant
characteristics in the planf&ndreu et al., 2018 and Zahootet al., 2018)

Data in Table (6) showed total phenolic contenties of prepared
snacks. CP increased total phenolic content foltbwg TP, it recorded
(317.801+4.31, 309.63514.02, 235.993+4.28 and BHX8.58 mg GAE/qg.
There were significant differences between coraral other trated samples.
There were no significant differences between ssigckpared using 5 and
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10 % TP, there were no significant differences leetw snacks prepared
using 5 and 10 % CP.

El-Refai et al., (2021)found that total phenols increased with all
addition of substitution raw materials (moringa amumeric powder )
(744.67 for TP.

Table (6): Total phenolic content of snacks prepak using TP and CP
at different levels compared with control.

Samples Total phenolic content
mg GAE/g sample
Control 166.387+3.44
Snacks prepared using 5% TP 192.866+3.58
Snacks prepared using 10% TP 235.993+4.2%
Snacks prepared using 5% CP 309.635+4.02
Snacks prepared using 10% CP 317.801+4.31

a,b,c: For each parameter, different letters shgnificant differences at (p > 0.05).
Total flavonoids content of snacks prepared using F and CP

Table (7) showed the total flavonoids content mpared snacks.
Snacks prepared using (5 and 10%) CP recordedighedt value of total
flavonoids ( 93.345+2.56 and150.622+3.17 mg / gspectively, followed
by Snacks prepared using 10% TP (93.172+2.54). Com&odrded the
lowest value. There were no significant differenbetween control and
shacks prepared using 5% TP, there were no signifidifferences between
snacks prepared using 5% and 10% TP , there wgndisant differences
between snacks prepared using 5% and 10% CP.Id beuconcluded that
using tested plants increased flavonoids content .
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Table ( 7): Total flavonoids content of snacks pregred using TP and
CP at different levels compared with control.

Samples Total flavonoid content
mg QE/g sample
Control 83.245+2.14
Snacks prepared using 5% TP 89.909+2.38°
Snacks prepared using 10% TP 93.172+2.54
Snacks prepared using 5% CP 93.345+2.56
Snacks prepared using 10% CP 150.622+3.17

a,b,c: For each parameter, different letters shgmificant differences at (p > 0.05).
 — carotene content for snacks samples:

Table (8) cleare® — carotene content of snacks samples. Control
recorded the lowest value ff— carotene (0.243 + 0.01 mg/ 100g), while
snacks prepared using TP and CP. It recorded @tz61+0.02, 0.433+0.02,
0.510+0.03 and 0.612+0.03 mg/100g ) , respectivetysnacks prepared
using 5% , 10 TP, 5% and 10% CP. There were ndfisignt differences
between control , snacks prepared using 5% , 10%. Tihere were
significant differences between snacks preparetgusiand 10% CP. It was
noted that the total phenolic compound increaset increase in the level
of substitution of turmeric powderAdegokeet al ., 2017).

Table (8): p — carotene content of snacks prepared using TP ar@P at
different levels compared with control.

Samples p — carotene (mg/100g sample)
Control 0.243+0.0%
Snacks prepared using 5% TP 0.361+0.02°
Snacks prepared using 10% TP 0.433+0.02°
Snacks prepared using 5% CP 0.510+0.03
Snacks prepared using 10% CP 0.612+0.08

a,b,c: For each parameter, different letters shignificant differences at (p > 0.05).
Peroxide value of prepared snacks during storage ped

Table (9) showed the peroxide value of preparedisnat zero time
and during period for 15 days. Results indicatedt theroxide value
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increased during storage period from zero timeS@dys till after 15 days.
Control was the highest peroxide values, as itnaamb (5.1025+0.12 at zero
time t07.0438+0.19 (meq A000 g oil) of samples after 15 days.
Utilization of TP and CP in preparing snacks ledliébaying rancidity, as it
decreased peroxide value in all samples prepanad 0$ and CP during
storage period compared with control. After 15 daeroxide value range
increased in all prepared snacks , as it rangeddeet (1.11090 1.9413
meq Q/1000 g oil) of samples. There were no significaifferences
between controls ; snacks prepared using 5 and TB. %here were no
significant differences between snacks preparedgudé0% TP , snacks
prepared using 5 and 10 % CP at zero time . Thene wo significant
differences between snacks prepared using 5, 10 %8rRacks prepared
using 5 and 10 % CP after 15 days . Peroxide vedie increased for
control (1.9413) more that all treated samples.

Table (9) Peroxide values (PV) of experimental sns samples during
incubation period (days) at room temperature compagd with control.

Peroxide Values (meq @1000 g oil) of samples

Samples (To) (T1o) Increase Ty-Tis
Zero time After 15 days period
|[Control 5.1025+0.12 7.0438+0.19 1.9413
Snacks prepared using 5% TP | 4.7851+0.1%" 5.9241+0.13° 1.1390
Snacks prepared using 10% TP 4.4996+0.1%" 5.6105+0.12 1.1109
Snacks prepared using 5% CP | 4.1057+0.1G 5.1278+0.12 1.0221
Snacks prepared using 10% CH  3.9329+0.11 4.7123+0.1% 0.7794

a,b,c: For each parameter, different letters shgnificant differences at (p > 0.05).
Sensory evaluation of snacks preparedsing TP and CP

The organoleptic properties of prepared snacksided appearance
, taste, flavor , internal color, external colonspiness, texture acceptance.
Data in Table (10) showed the sensory scores qiapeel snacks evaluated
by the panelists. It was noticed that control weesliest type for appearance,
flavor, crispiness and acceptance (9.10 + 0.32) 8.6.71, 9.10 £ 0.32 and
8.50 £ 0.71). Snacks prepared using 5% CP was éke thpe for taste ,

internal color and texture (8.20 = 0.79, 8.10 ¥90a®d 8.20 + 0.79, snack
{ 48 )
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prepared using 10% CP was the best type for exteatar (8.10 + 0.74 ).
There were no significant differences between athgles for all sensory
characteristics compared with control. A 4% rephaest of wheat flour
with turmeric powder revealed satisfactory sengesults which were like

the wheat-based bread samhlen et al., 2011).

Table (10): Sensory evaluation of snacks preparedsing TP and CP at
different levels compared with control.

Sensory Control Snacks Snacks Snacks Snacks
evaluation prepared prepared prepared prepared
using using using using
5% TP 10% TP 5% CP 10% CP
Appearance 9.10+0.32 | 8.60+0.52 | 8.80+0.63'|8.90 + 0.57| 8.80 +0.42
Taste 7.90+0.99 | 7.60+1.08°|7.70 £ 1.06’ |8.20 + 0.79°| 7.70 + 0.95
[Flavor 8.50+0.71" | 8.10+0.74"| 7.90+1.1° |8.30 + 0.82°| 8.00+0.82
linter cotor 7.00+0.74 | 7.90 + 0.74°°| 7.70 + 0.9% | 8.10 + 0.96"| 8.00 = 0.67
||Externa| color | 7.80+0.92 | 7.30+0.8% | 7.30+ 1.06’ | 7.70 £ 0.95 | 8.10+0.74
||Crispness 9.10+0.32 | 8.60 0.5 | 8.80+0.63|8.90+0.57| 8.80+0.4F
[rexture 7.90 + 0.99 | 7.60+ 1.08° | 7.70 + 1.0 |8.20 + 0.79"] 7.70+ 0.95
lacceptance | 8.50+0.77% | 8.10+0.74°| 7.90 + 1.1° [8.30 + 0.82® 8.00 + 0.82

Means followed by a common letter within the sam& are not significantly different
using Duncan's Multiple Range test at p < 0.01.

Physical properties of prepared snacks

Data in Table (11) cleared thghysical properties of prepared
snacks. Control recorded the highest value of igith 10 + 0.12 g), while
snhacks prepared using 10% CP recorded the lowhkst @& weight (7.40 +
0.40 g), there were no significant differences et control and snacks
prepared using 5% TP for weight. There were sigaift differences
between snacks prepared using 10% TP, snacks pcepaing 5% CP and
snacks prepared using 10% CP compared with cofdroiveight . For
width control recorded the highest value of widtbllowed by snacks
prepared using 10% TP (3.10 + 0.10 and 3.00 = @@ respectively.
There were no significant differences between @brand snacks prepared
using 10% TP, while there were significant diffexes between control and
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snacks 5% TP, snacks prepared using 5% CP andsspaegared using
10% CP. For thickness, snacks prepared using 5%ntPsnacks prepared
using 5% CP (2.50 + 0.1 and 2.50 + 0.02:;mespectively.

Table (11): Physical properties of snacks preparedsing TP and CP at different

levels compared with control.

Physical Weight Width Thickness | Spread ratio Specific
progperties g cm cm gravity
Snacks
||Contro| 10.10+0.17' | 3.10 + 0.10* | 2.30+ 0.37| 1.35+0.07 | 0.90+0.02 b
Snacks prepared 1.10+0.03 4
_ Pt 10.00 + 0.06' | 2.30+ 0.0 | 2.50 + 0.1 | 0.92 + 0.0¢’
using 5% TP
Snacks prepared 0.80 £ 0.01 g
) PreR 8.30+0.10° | 3.00 + 0.05" |2.40 + 0.0F| 1.25 + 0.0%
using 10% TP
Snacks prepared 0.90 £0.02 §
_ SR 9.10 £ 0.06° | 2.40 + 0.02 |2.60 + 0.02| 0.92 + 0.05
using 5% CP
Snacks prepared 0.80 + 0.03 ¢
_ Pt 7.40+0.4 | 2.20+0.22 |2.10 +0.1¢} 1.04 +0.07
using 10% CP

Means followed by a common letter within the samlkeimn are not significantly different
using Duncan's Multiple Range test at p < 0.01.

Conclusion

It study concluded that, TP and CP can be partisilipstituted
wheat at 5, 10 % in production of snacks to chatige bad fast food
concept and decrease of total calories, carbohsslrand increase ash and
fibers for high nutritional value of snacks premhreith TP and CP.
Utilization of TP and CP of increased shelf lifeiaeduced rancidity levels

of snacks.
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