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NUTRITIONAL EVALUATION OF SNACKS PREPARED USING 

TURMERIC AND CLOVE POWDERS 

Reham R. Abdel Samea*  

Abstract: 
In the present study, the effect of using Turmeric powders (TP) and 

Clove Powders (CP) at levels 5 and 10% on chemical composition, caloric 
values, sensory characteristics, physical properties, minerals, phenols, 
flavonoids, β- carotene content of prepared snacks were evaluated. Peroxide 
values for snacks were measured during storage period for 15 days at room 
temperature. Results indicated that addition of TP and CP at levels 5 and 
10% increased the amount of ash, fibers, carbohydrate, minerals, total 
phenols, total flavonoids and β- carotene in prepared snacks samples, while 
protein and fat content decreased compared with control. Utilization of TP 
and CP in preparing resulted in delayed rancidity and improved shelf life of 
snacks. Total calories of snacks decreased with both TP and CP, while 
increased in control. Nutritional value of prepared snacks improved with 
using TP and CP. All prepared snacks samples were accepted. Sensory 
characteristics and physical properties were differed by changing TP and CP 
levels. It was concluded that utilization of TP and CP improved nutritional 
value s and increased shelf life of snacks and are recommended to be used 
as food additives to gain nutritional and healthy benefit.  

Key words: Snacks, TP, CP, chemical composition, caloric value, , 
minerals, phenols, flavonoids, β- carotene peroxide values, sensory 
evaluation and physical properties. 

 Introduction  

 Turmeric, is a flowering rhizomatous plant belonging to the 
medicinal family of Zingiberaceae (Amalraj et al., 2017). Turmeric 
contains many active components such as curcumin, turmerone, 1,8-cineole, 
zingiberene, ar-turmerone and ascorbic acid that have powerful antioxidant 
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activities (Dosoky et al., 2019). For its flavoring and digestive 
characteristics, turmeric (Curcuma longa) is extensively consumed. 
Curcumin, a phenolic yellow pigment is the key active component of 
turmeric. It has been traditionally used for centuries as a remedy for various 
disorders including the common cold, wounds, ulcers and liver disease 
(Florentina et al., 2021). Turmeric (Curcuma longa) has been utilized 
traditionally as an anti-diabetic and has been proven important to posse high 
anticancer and antioxidant activity properties. The active components in 
turmeric, i.e. curcumin, which is a yellow coloring agent, present in the 
rhizomes of turmeric, and tetrahydro-curcumin (THC), which is the major 
colorless metabolites of curcumin, also possess anti-diabetic, anti-
inflammatory, and antioxidant activity. In the scientific literature, a lot of 
information data is accessible with respect to the nutritional properties of 
turmeric and its utilization to develop sweet bakery products (Lim et al., 
2011; El-Gohery and sahar 2020 and Shashanka et al., 2020). Turmeric 
(Curcuma longa) is used as spice, preservative, colouring matter and 
has wide range of medicinal and pharmacological applications. It 
exhibits anti-inflammatory, antioxidant, anti-carcinogenic activities 
(Abhishek and Dhan, 2008).Turmeric powder is used as a spice and is an 
essential component of curries. It also adds flavour and colour to rice, pasta, 
meat and vegetable dishes and salads (Gupta et al., 2013).Turmeric powder 
is a well-known spices containing natural antioxidants and especially yellow 
pigment of turmeric powder is a phenolic pigment, which is an antioxidant 
that can scavenge superoxide radicals, hydro-gen peroxide and nitric oxide 
(Lim et al., 2011).Turmeric antioxidant capacity is attributed to the 
curcuminoids and to a lesser extent, phenolic compounds, diarylheptanoids, 
phenylpropenoids and terpenes ( Li et al., 2011 and Gonzales and Gómez, 
2012). 

 Clove, Syzygium aromaticum, is an aromatic medical plant of the 
family Myrtaceae. It is commonly applied as a natural additive in the food 
industry, antiseptic against infectious diseases and local anesthetic in 
dentistry (Cortés et al., 2014).Clove, a plant whose flower buds are 
normally used as spice has attracted quite a lot of attention lately, following 
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its tremendous performance in terms of antioxidant property, compared with 
other spices (El-Saber et al., 2020). Besides its pharmaceutical essence, 
studies conducted have indicated that cloves have very good nutritional 
composition (Kumar et al., 2021). 

 Snacks became an important part of eating habits of the 
majority of the world ´s population. Basically, they were prepared from 
natural ingredients or different components according to predesigned 
perfect plans in order to yield products with specified functional 
properties in addition to health benefit for consumers ( Thakur and 
Saxena,2000).Mostly snack are prepared by deep frying process and 
specially resemble the crispy texture and distinctive flavor. These 
snacks eaten lightly vary widely in their form and range from raw to 
cooked foods. Many snacks are processed by deep- frying as described 
by Tortoe et al ., (2014).  

 However, the effects of added TP and CP from different levels ( 5 
and 10%) on the quality of snack samples have not reported so far. So, the 
aims of this work were to determine the effect of TP and CP on the 
nutritional content , shelf life and quality of snacks during storage period at 
room temperature.  

Materials and Methods 

Materials: 

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

Chemicals: Alpha-amylase, protease, amyloglucosidase, sodium 
metabisulfate, H2SO4, NaOH, HNO3, Na2SO4, DPPH, Folin-Ciocalteu 
reagent, Gallic acid, β-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 (Moulinex, France) to 
obtain powdery form.  

 Preparation of snacks  

 Formulation of the snacks is stated on Table (A). The dry ingredient 
was mixed thoroughly for one minute by hand. The yeast and sugar 
dissolved in warm water (50 ml ,50 ºC), butter was added to the flour and 
cut in until the butter was broken into pieces. The yeast sugar mixture and 
egg were then added, mixed manually for 2 min and fermented for 2 h. The 
dough was shaped by new modification using (koma), fried the shaped 
snacks directly in corn oil (Akubor , 2004).  
Table (A). Formula of the prepared snacks control and experimental snacks. 

Ingredients Control Snacks  
 With 

 5% T.P. 

Snacks 
with 

10%T.P. 

Snacks 
with 

 5% C.P. 

Snacks 
with 

10%C.P.  
Wheat flour 100.00 g 95.00 g 90.00 g 95.00 g 90.00 g 

Sugar 12.50 g 12.50 g 12.50 g 12.50 g 12.50 g 

Egg 23.90 ml 23.90 ml 23.90 ml 23.90 ml 23.90 ml 
Butter 25.00 g 25.00 g 25.00 g 25.00 g 25.00 g 

Yeast 2.50 g 2.50 g 2.50 g 2.50 g 2.50 g 
Vanillia 0.30 g 0.30 g 0.30 g 0.30 g 0.30 g 

Water 50.00 ml 50.00 ml 50.00 ml 50.00 ml 50.00 ml 

TP -------- 5.00 g 10.00 g   
CP  -------- ------- ------ 5.00g 10.00g 

Proximate chemical composition of prepared snacks  

 TP , CP and prepared snacks were analyzed for chemical 
composition. All analyses were carried out in triplicate. Moisture, crude 
protein, fat, ash and crude fiber content was determined according to 
A.O.A.C.(1995). Available carbohydrate content was calculated by 
difference (Menezes et al., 2004).  
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Caloric value of prepared snacks  

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

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

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

 Grams numbers consumed of prepared snacks to cover the daily 
requirements of energy for children (males 11-14 years) was calculated 
using the daily requirements for children (2500 k.cal.) as given by 
FAO/WHO/UNU(1985).  

The G.D.R of energy (g) =  

)day./cal. k2500(Energy daily requirements of children   

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

Grams numbers consumed of prepared snacks to cover the daily 
requirements of protein for children (males 11-14 years) was calculated 
using the daily requirements for children (45g) as given by 
N.R.C.F.N.(1989).  

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

 )day/g45( Protein daily requirements of children ) =g(R of protein .D.G   

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

Minerals content of prepared snacks  

 The content of minerals such as sodium and potassium were 
determined by the flame photometry method reported by (Jahan et al., 
2011). Calcium, magnesium, iron and zinc were determined by flame 
atomic absorption spectrometry (Kirk and Sawyer, 1991). 
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Total phenols content of prepared snacks  

 Total phenols content of prepared snacks extracts were determined 
calorimetrically using Folin-Ciocalteau reagent according to the method 
described by Mythili et al., (2014).  

3 grams of each sample were dissolved in 25 ml of methanol 
98%.The extracted sample (1 ml) was mixed with Folin-Ciocalteu 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 was left at room 
temperature for 15 min, the polyphenolswere determined by an automated 
UV-VIS spectrophotometer at 765 nm and the results were calculated using 
a Gallic acid calibration curve (0–0.6 mg/ml). Gallic acid was used to set up 
the standard curve (Figure 1). The blank was prepared using the same 
procedure with 20µl of pure water in place of the extract. The results are 
expressed as equivalents to Gallic acid (mg GAE/g extract). 

 
Fig. (1): Standard curve Gallic acid  

 

Total flavonoids content of prepared snacks  

 Total flavonoids content of prepared snacks extracts were 
determined according to the method described by Ebrahimzadeh et al., 
(2010) and Nabavi et al., (2009). 3 grams of each sample were dissolved in 
25 ml of methanol 98%. 1 ml of extract was mixed separately with 1.5 ml 
methanol, 0.1ml of 10% aluminium chloride, 0.1ml of 1 M potassium 
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acetate and 2.8ml of distilled water. They then left at room temperature for 
10min. The absorbance of the mixture was measured at 415nm on a 
UV/visible spectrophotometer. The quercetin (µg/ml) was used as a 
standard for the calibration curve. 

 
Fig. (2): Standard curve of Quercetin  

Determination of β - carotene of prepared snacks  

 Standard preparation  

 The standard stock solution of (1000 ppm) concentration was 
prepared by dissolved the β – carotene in chloroform. The working standard 
solutions were ranged (10 - 80 ppm), were prepared in the same solvent and 
kept until analysis. The liner equation (Figure 3) is: y = 0.018 x, which is 
showing good linearity, precision, accuracy and sensitivity, which could be 
used for determination of β-carotene in prepared snacks samples. 

Extraction of β-carotene  

 10 g of sample were transferred to volumetric flask, 10 ml of 
ethanol were added and the mixture was heated for 5 minutes. The mixture 
then filtered and the filtrate was kept in a conical flask, the crude was 
collected in the bottom of the flask in round-bottom bottle, then 10 ml DCM 
(Dichloromethane) was added. The solution was condensation for 5 min. 
Then separate the supernatant and add it to the first filtrate, this step was 
three times. The filtrate was collected in a separation funnel, then 10 ml of 
saturated NaCl solution was added, The contents were shaken gently then 
the lower layer were collected . Then 1 teaspoon anhydrous Na2SO4 was 
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added and allow standing for 5 min. The filtration of contents was carried 
out and the samples were transferred into a dark bottle (Pavia et al., 1976). 
The absorbance of the samples was prepared by spectrophotometer for β-
carotene absorption at 460 nm according to Souri et al., (2005). 

 
Figure 3: The standard curve of β-carotene 

Peroxide Value (PV) of prepared snacks 

 Peroxide value of all samples was preceded by extract the oil from 
samples with ethanol absolute. Filtering and evaporation of the solvent, then 
PV was performed according to A.O.A.C., (2016). Two mg of the snacks 
extract were added and mixed in a solution containing chloroform-glacial 
acetic acid (30 ml, 3:2 v/v) and saturated thiosuphate (1 ml. 0.1M) until the 
disappearance of yellow color. PV (meq O2/100g fat) was calculated by the 
following equation: 

PV (meq O2/1000g oil) = C × (V-V0) × 12.69 × 78.8 /m.  

Where: C: is sodium thiosulphate concentration (mol/l), V and VO 
volumes of sodium thiosulphate blank respectively (ml) and m is the mass 
of snacks sample extracts (mg). 

Sensory evaluation of prepared snacks 

 Sensory evaluation of prepared snacks was carried out with 20 
panelists comprising of food stuff and postgraduate students from faculty of 
specific education, Kafrelsheikh University. Testing was done in the 
nutrition and food science laboratory. Each panelist was served with 5 
randomly arranged snacks samples on a rectangular plastic tray. The 5 
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samples consisted of 4 types of substituted flour snacks and control (100% 
wheat flour). Water was provided for rinsing between the samples. Panelists 
were required to evaluate appearance, taste, flavor, internal color, external 
color, crispiness, texture and acceptance of the snacks using a 10- point 
hedonic scale (Ihekoronye and Ngoddy,1985).   Physical evaluation of 
prepared snacks  

 Prepared snacks were evaluated for weight, width, thickness, spread 
ratio and specific gravity . Snacks were weighted in grams after two hours 
from baking as described by method A.A.C.C.,(2000).The width and 
thickness of snacks were measured to the nearest (mm) according to 
A.A.C.C., (1983). The spread ratio was calculated according to A.A.C.C., 
(1983), as follows: spread ratio = width (mm) / thickness (mm). Specific 
gravity was determined according to (Josln,1970).  

 Statistical analysis 

 The mean and the standard deviation were calculated. The obtained 
data were subjected to analysis of variance one-way. The mean value of 
treatments was compared according to Duncan’s multiple range tests. The 
data were analyzed using SPSS (version 28) according to (Steel and Torrie 
,1980).  
Results and Discussion   

Chemical composition of TP and CP  

 Chemical composition of TP and CP showed in Table (1). TP 
recorded higher value of protein than CP , as it recorded ( 6.60±0.0, 
1.20±0.01), respectively for TP and CP. TP recorded higher value of ash , 
carbohydrates than CP , as it recorded (9.60±0.05, 64.21±0.02 , 5.10±0.01 
and 51.62±0.01), respectively for TP and CP. CP recorded higher value of 
moisture, crude fat and fibers (10.20±.0.01,12.00±0.05, 19.88±0.05, 8.60 
±0.01, 4.88±0.10 and 6.11±0.01), respectively for CP and TP. TP recoded 
higher energy value (327.16±0.10) than CP (319.28±0.01) k.cal. /100g. 

Turmeric contains 6.3% proteins, 5.1% fat, 3.5% minerals, 69.4% 
carbohydrate, and 13.1% moisture.The major chemical compound in 
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turmeric is (5V) diaryl-heptanoid colouring material known as curcuminoids 
(Tokusoglu et al.,2015 and Rohit et al., 2014). 

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

 Gamaliel et al ., (2022) found that clove contained (24.56 ± 0.07 , 
7.24± 0.12, 10.57± 0.22 , 1 6.33±0.00 and 36.02±0.24) g/ 100g , 
respectively for moisture, crude protein , crude fiber , crude fat and 
carbohydrates.  

 Ogunka and Mepba ,(2008) studied the chemical composition of 
clove , they found that clove contained (12.10± 0.3, 7.80±0.20, 1.10±0.1, 
9.30±0.1 and 68.60±0.20) g/ 100g , respectively for moisture, crude protein , 
crude fiber , crude fat and carbohydrates.  

Kaur et al., (2019) found that clove contained (29.47± 0.08, 
6.91±0.37, 14.37±0.04, 5.86±0.03 and 32.10±0.03) g/ 100g , respectively 
for moisture, crude protein , crude fiber , crude fat and carbohydrates. 

Ayesha et al., (2023) studied the chemical composition of clove , 
they found that clove contained (7.86 ± 0.04, 6.96±0.04, 5.04±0.12, 
5.68±0.23, 29.97±1.99, 44.50±1.81 ) g/100 g , respectively for moisture, 
crude protein , crude fat , ash , crude fiber and carbohydrates. 

 Table (1): Chemical composition of TP and CP as (g/100 g D.B.) . 
Chemical composition  TP CP 

Moisture 8.60 ±0.01 10.20±.0.01 
Crude protein  6.60±0.02 1.20±0.01 

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./ 100g) 327.16±0.10 319.28±0.01 

 D. B.:Dry Basis 
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Chemical composition of snacks prepared using TP and CP   

 The moisture content of any foods is normally considered as 
apointer of food quality and shelf life .It is significant to measure the 
moisture content of bakery products because of its potential impact on the 
physical, sensory and microbial properties of such items ( El-Gammal et 
al., 2016).Chemical composition of prepared snacks were showed in Table 
(2) . Results indicated that snacks prepared using 5% TP was the highest 
content of moisture (19.90 ± 0.60 g/100g), control was the lowest content 
(10.1±0.18 g/100g) . There were significant differences between snacks 
prepared using 5 , 10 % turmeric and 5,10 % CP.  

 Control was the highest content of protein (10.5±0.06 g/100g), there 
were no significant differences between control and snacks prepared using 
5% TP in protein content, while there were significant differences between 
the other samples. The binary combination of wheat and turmeric decreased 
the protein content of the biscuit compared with control ( Adegoke et al ., 
2017). The highest value of fat was recorded in control (28.70±0.08 
g/100g), while snacks prepared with 5 % TP recorded the lowest value 
(16.80±0.05 g/100g), there were significant differences between all samples 
in fat content .The highest value of ash content was recorded in snacks 
prepared using 10% TP and 10% CP as both recorded (1.00±0.02 
g/100g),while the lowest value was recorded in control and snacks prepared 
using 5% CP as they recorded (0.60±0.02 and 0.06±0.01g/100g) 
,respectively. These results was in the same line with Adegoke et al ., 
(2017) who found that increasing levels of the turmeric powder lead to the 
reduction of the fat content of the biscuit. The highest value of fibers was 
recorded in snacks prepared using 10% CP (1.90±0.03g/100g), the lowest 
value was recorded in control (1.10±0.07 g/100g).The same value was 
recorded in snacks prepared using 5% TP and snacks prepared using CP 
(1.20 ±0.02 g/100g),there were significant differences between control and 
the other samples. Carbohydrates content recorded the highest value in 
snacks prepared using 5% CP (53.00 ±0.18 g/100g), there were no 
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significant differences between control and snacks prepared using 10% CP, 
but there were significant differences between the other samples.  

El-Gohery and Sahar, (2020) reported that turmeric powder 
contained 10.63% protein , 4.9 % fat , 9.62% ash , 6.13 % crude fiber and 
68.73% carbohydrates. Abdel-Moniem et al ., (2007) found that clove 
contained ( 10.00± 0.006, 20.00±0.10 , 5.20±1.20±0.02, 12.10±0.45 and 
51.50±0.02 g/ 100g , respectively for moisture, fiber, ash ,protein , fat and 
carbohydrates.  

 Marwa et al .,(2023) found that clove powder contained 
(9.17,13.50 ,6.40 and 6.17%), respectively for protein , fiber , fat and ash.  

Using turmeric powder in the preparation noticeably enhanced the 
approximate chemical compositions and shelf-life of bun-bread. Therefore, 
turmeric powder could be deemed as a prospective health-boosting 
functional component ( Abdel-Latif et al., 2023).  

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

Samples 

 

Moisture 

 

Crude Protein 

 

Crude fat 

 

Ash 

 

Crude fibers 

 

Carbohydrates 

Control 10.10± 0.18 e 10.50 ± 0.06 a 28.70 ± 0.08 a 0.60± 0.02 c 1.10 ± 0.07 d 49.00 ± 0.19 d 

Snacks prepared 

using 5% TP  

19.90± 0.60 a 10.40± 0.20 a 16.80 ± 0.05 e 0.80± 0.04 b 1.20 ± 0.02 c 50.90 ± 0.23c 

Snacks prepared 

using 10% TP 

18.60 ± 0.10 b 9.40± 0.30 b 18.20 ± 0.02 d 1.00 ± 0.02 a 1.40 ± 0.01 b 51.40 ± 0.19 b 

Snacks prepared 

using 5% CP 

15.10 ± 0.20 c 8.50 ± 0.06 c 21.60 ± 0.10 c 0.60 ± 0.01 c 1.20 ± 0.02 c 53.00 ± 0.13 a 

Snacks prepared 

using 10% CP 

14.50 ± 0.15 d 8.10 ± 0.02 d 23.60± 0.02 b 1.00± 0.02 a 1.90 ± 0.03 a 50.90 ± 0.18 c 

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

Caloric values of prepared snacks:   

 Data in Table (3) presented the caloric values of prepared snacks. 
Carbohydrates represented the main source of calories in major of samples 
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followed by fats, while protein was the lowest source of caloric value 
(496.30 k.cal/100g) was observed for control which had the highest value of 
fat caloric value (258.30 ,196.00 and 42.00 k.cal. /100g) ,respectively for 
carbohydrates , fats and protein , while the lowest caloric value was 
recorded for snacks prepared using 5% TP (396.40 k.cal/100g) that may be 
due to it contained the lowest value of fat caloric value (151.20 k.cal/100g). 

 

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

Sample Protein Fat Carbohydrates  
Control 42.00 258.30 196.00 496.30 
Snacks prepared 
using 5%TP  

41.60 151.20 203.60 396.40 

Snacks prepared 
using 10%TP  

37.60 163.80 205.60 407.00 

Snacks prepared 
using 5% CP  

34.00 194.40 212.00 440.40 

Snacks prepared 
using 10% CP  

32.40 212.40 203.20 448.00 

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

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

*G.D.R g of calories *G.D.R g of protein 

** Males (11-14 years) 

(2500 k.cal.) 

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

 

Prepared snacks 

grams of snacks  

503.72 428.57 Control 

630.67 432.69 Snacks prepared 

using 5%TP  

614.25 478.72 Snacks prepared 

using 10%TP 

567.66 529.41 Snacks prepared 

using 5% CP 

558.03 555.55 Snacks prepared 

using 10% CP 

*G.D.R grams consumed of prepared snacks to cover the daily requirements for male children ( 
(11-14 years) of protein and calories.  
** Recommended levels of protein and calories according to FAO/WHO (1985).  

Minerals content prepared snacks  

 Minerals content of prepared snacks included ( Na, Ca, Mg, K, Zn 
and Fe showed in Table (5 ). It was observed that snacks prepared using 
10% CP recorded the highest values of minerals , it was recorded (922.1461, 
59.1254, 131.5873, 371.3892, 3.8361 and 3.8638 mg/100g,respectively for 
studied minerals , followed by snacks prepared using 5% CP as it recorded 
808.3317, 51.8864, 124.2174, 362.0587, 3.6504 and 3.6914 mg/100g, 
respectively, snacks prepared using 10% TP and snacks prepared using 5% 
TP , respectively. It was noticed that fortification of snacks with TP and CP 
increased minerals content compared with control, it may 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 values of potassium, calcium, 
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magnesium, iron and zinc (2486.43, 201.25, 194.32, 38.21 and 3.68 ) mg 
/100 g, respectively.  

Restrepo et al.,(2020) studied minerals content of methanolic 
extract of turmeric , they found that it contained (4.14± 0.01, 0.24 ±0.01 and 
3.5±0.13,), respectively for Ca, Mg, K and (444±2.3 , 19.34±0.43and 
357±1.8 ) ppm , respectively for Fe, Zn and Na .  

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

Minerals (mg/100g) 

Macro-elements Micro-elements 

Samples  

 

Sodium 

(Na) 

Calcium 

(Ca) 

Magnesium 

(Mg) 

Potassium 

(K) 

Zinc  

(Zn) 

Iron  

(Fe) 

Control 763.2205 34.1257 105.8214 342.9013 2.3184 3.0871 

Snacks prepared 

using 5% TP  

782.1154 39.2801 109.5841 351.3880 2.7641 3.2156 

Snacks prepared 

using 10% TP 

798.3569 43.8502 116.3157 359.3648 3.2119 3.4115 

Snacks prepared 

using 5% CP 

808.3317 51.8864 124.2174 362.0587 3.6504 3.6914 

Snacks prepared 

using 10% CP 

922.1461 59.1254 131.5873 371.3892 3.8361 3.8638 

Total phenolic content of snacks prepared using TP and CP 

 Polyphenolic compounds are usually famous as the greatest 
phytochemical molecules which had contained natural antioxidant 
characteristics in the plants (Andreu et al., 2018 and Zahoor et al., 2018).  

 Data in Table (6) showed total phenolic content values of prepared 
snacks. CP increased total phenolic content followed by TP, it recorded 
(317.801±4.31, 309.635±4.02, 235.993±4.28 and 192.866±3.58 mg GAE/g. 
There were significant differences between control and other trated samples. 
There were no significant differences between snacks prepared using 5 and 
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10 % TP, there were no significant differences between 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 and turmeric powder ) 
(744.67 for TP.  

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

Samples  Total phenolic content  

mg GAE/g sample 

Control 166.387±3.44a 

Snacks prepared using 5% TP  192.866±3.58b 

Snacks prepared using 10% TP 235.993±4.28bc 

Snacks prepared using 5% CP 309.635±4.02c 

Snacks prepared using 10% CP 317.801±4.31c 

a,b,c: For each parameter, different letters show significant differences at (p > 0.05). 

Total flavonoids content of snacks prepared using TP and CP  

 Table (7) showed the total flavonoids content of prepared snacks. 
Snacks prepared using (5 and 10%) CP recorded the highest value of total 
flavonoids ( 93.345±2.56 and150.622±3.17 mg / g , respectively, followed 
by Snacks prepared using 10% TP (93.172±2.54). Control recorded the 
lowest value. There were no significant differences between control and 
snacks prepared using 5% TP, there were no significant differences between 
snacks prepared using 5% and 10% TP , there were significant differences 
between snacks prepared using 5% and 10% CP. It could be concluded that 
using tested plants increased flavonoids content .  
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Table ( 7): Total flavonoids content of snacks prepared using TP and 
CP at different levels compared with control.  

Samples  

 

Total flavonoid content  

mg QE/g sample 

Control 83.245±2.14 a 

Snacks prepared using 5% TP  89.909±2.38 ab 

Snacks prepared using 10% TP 93.172±2.54 b 

Snacks prepared using 5% CP 93.345±2.56 b 

Snacks prepared using 10% CP 150.622±3.17 c 

a,b,c: For each parameter, different letters show significant differences at (p > 0.05). 

β – carotene content for snacks samples: 

 Table (8) cleared β – carotene content of snacks samples. Control 
recorded the lowest value of β – carotene (0.243 ± 0.01 mg/ 100g), while 
snacks prepared using TP and CP. It recorded that (0.361±0.02, 0.433±0.02, 
0.510±0.03 and 0.612±0.03 mg/100g ) , respectively for snacks prepared 
using 5% , 10 TP, 5% and 10% CP. There were no significant differences 
between control , snacks prepared using 5% , 10% TP . There were 
significant differences between snacks prepared using 5 and 10% CP. It was 
noted that the total phenolic compound increased with increase in the level 
of substitution of turmeric powder ( Adegoke et al ., 2017). 
Table (8): β – carotene content of snacks prepared using TP and CP at 

different levels compared with control. 

Samples  β – carotene (mg/100g sample) 

Control 0.243±0.01a 

Snacks prepared using 5% TP  0.361±0.02ab 

Snacks prepared using 10% TP 0.433±0.02ab 

Snacks prepared using 5% CP 0.510±0.03b 

Snacks prepared using 10% CP 0.612±0.03c 

a,b,c: For each parameter, different letters show significant differences at (p > 0.05). 

Peroxide value of prepared snacks during storage period 

 Table (9) showed the peroxide value of prepared snacks at zero time 
and during period for 15 days. Results indicated that peroxide value 
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increased during storage period from zero time to 15 days till after 15 days. 
Control was the highest peroxide values, as it recorded (5.1025±0.12 at zero 
time to7.0438±0.19 (meq O2/1000 g oil) of samples after 15 days. 
Utilization of TP and CP in preparing snacks led to delaying rancidity, as it 
decreased peroxide value in all samples prepared using TP and CP during 
storage period compared with control. After 15 days, peroxide value range 
increased in all prepared snacks , as it ranged between (1.1109 to 1.9413) 
meq O2/1000 g oil) of samples. There were no significant differences 
between controls ; snacks prepared using 5 and 10 %TP. There were no 
significant differences between snacks prepared using 10% TP , snacks 
prepared using 5 and 10 % CP at zero time . There were no significant 
differences between snacks prepared using 5, 10 %TP , snacks prepared 
using 5 and 10 % CP after 15 days . Peroxide value rate increased for 
control (1.9413) more that all treated samples. 

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

Peroxide Values (meq O2/1000 g oil) of samples 

Samples (T0)  

Zero time 

(T15)  

After 15 days period 

Increase T0-T15 

Control 5.1025±0.12 b 7.0438±0.19 c 1.9413 

Snacks prepared using 5% TP  4.7851±0.11ab 5.9241±0.13 bc 1.1390 

Snacks prepared using 10% TP 4.4996±0.11ab 5.6105±0.12 b 1.1109 

Snacks prepared using 5% CP 4.1057±0.10 a  5.1278±0.12 b 1.0221 

Snacks prepared using 10% CP 3.9329±0.11a 4.7123±0.11ab 0.7794 

a,b,c: For each parameter, different letters show significant differences at (p > 0.05). 

Sensory evaluation of snacks prepared using TP and CP  

The organoleptic properties of prepared snacks included appearance 
, taste, flavor , internal color, external color, crispiness, texture acceptance. 
Data in Table (10) showed the sensory scores of prepared snacks evaluated 
by the panelists. It was noticed that control was the best type for appearance, 
flavor, crispiness and acceptance (9.10 ± 0.32, 8.50 ± 0.71, 9.10 ± 0.32 and 
8.50 ± 0.71). Snacks prepared using 5% CP was the best type for taste , 
internal color and texture (8.20 ± 0.79, 8.10 ± 0.99 and 8.20 ± 0.79 ) , snack 
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prepared using 10% CP was the best type for external color (8.10 ± 0.74 ). 
There were no significant differences between all samples for all sensory 
characteristics compared with control. A 4% replacement of wheat flour 
with turmeric powder revealed satisfactory sensory results which were like 
the wheat-based bread sample (Lim et al., 2011).  
Table (10): Sensory evaluation of snacks prepared using TP and CP at 
different levels compared with control.  

Sensory 
evaluation

   

Control Snacks 
prepared 

using  
5% TP 

Snacks 
prepared 

using  
10% TP 

Snacks 
prepared 

using  
5% CP 

Snacks 
prepared 

using  
10% CP 

Appearance 9.10 ± 0.32 a 8.60 ± 0.52 a 8.80 ± 0.63 a 8.90 ± 0.57 a 8.80 ± 0.42 a 

Taste 7.90 ± 0.99 b 7.60 ± 1.08 bc 7.70 ± 1.06 b 8.20 ± 0.79 ab 7.70 ± 0.95 b 

Flavor 8.50 ± 0.71 ab 8.10 ± 0.74 ab 7.90 ± 1.1 b 8.30 ± 0.82 ab 8.00 ± 0.82 b 

Inter color 7.90 ± 0.74 b 7.90 ± 0.74 abc 7.70 ± 0.95 b 8.10 ± 0.99 ab 8.00 ± 0.67 b 

External color 7.80 ± 0.92 b 7.30 ± 0.82 c 7.30± 1.06 b 7.70 ± 0.95 b 8.10 ± 0.74 b 

Crispness 9.10 ± 0.32 a 8.60 ± 0.52 a 8.80 ± 0.63 a 8.90 ± 0.57 a 8.80± 0.42 a 

Texture 7.90 ± 0.99 b 7.60± 1.08 bc 7.70 ± 1.06 b 8.20 ± 0.79 ab 7.70± 0.95 b 

Acceptance 8.50 ± 0.71 ab 8.10 ± 0.74 ab 7.90 ± 1.1 b 8.30 ± 0.82 ab 8.00 ± 0.82 b 

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

Physical properties of prepared snacks  

 Data in Table (11) cleared the physical properties of prepared 
snacks. Control recorded the highest value of weight (10.10 ± 0.12 g), while 
snacks prepared using 10% CP recorded the lowest value of weight (7.40 ± 
0.40 g), there were no significant differences between control and snacks 
prepared using 5% TP for weight. There were significant differences 
between snacks prepared using 10% TP, snacks prepared using 5% CP and 
snacks prepared using 10% CP compared with control for weight . For 
width control recorded the highest value of width, followed by snacks 
prepared using 10% TP (3.10 ± 0.10 and 3.00 ± 0.05 cm), respectively. 
There were no significant differences between control and snacks prepared 
using 10% TP, while there were significant differences between control and 
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snacks 5% TP, snacks prepared using 5% CP and snacks prepared using 
10% CP. For thickness, snacks prepared using 5% TP and snacks prepared 
using 5% CP (2.50 ± 0.1 and 2.50 ± 0.02 cm3), respectively.  

Table (11): Physical properties of snacks prepared using TP and CP at different 
levels compared with control.  

 Physical 

properties 

Snacks

Weight 

g  

Width 

cm 

Thickness 

cm 

Spread ratio 

 

Specific 

gravity 

Control 10.10 ± 0.12 a 3.10 ± 0.10 a  2.30± 0.37 a 1.35± 0.07 a 0.90±0.02 b 

Snacks prepared 

using 5% TP 
10.00 ± 0.06 a 2.30± 0.02 b 2.50 ± 0.1 a 0.92 ± 0.06 d 1.10 ± 0.03 a 

Snacks prepared 

using 10% TP
8.30± 0.10 c 3.00 ± 0.05 a 2.40 ± 0.03 a 1.25 ± 0.05 b 0.80 ± 0.01 c 

Snacks prepared 

using 5% CP
9.10 ± 0.06 b 2.40 ± 0.02 b 2.60 ± 0.02 a 0.92 ± 0.05 d 0.90 ± 0.02 b 

Snacks prepared 

using 10% CP
7.40 ± 0.4 d 2.20 ± 0.22 b 2.10 ± 0.10 a 1.04 ± 0.07 c 0.80 ± 0.03 c 

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

Conclusion  

 It study concluded that, TP and CP can be partially substituted 
wheat at 5, 10 % in production of snacks to change the bad fast food 
concept and decrease of total calories, carbohydrates and increase ash and 
fibers for high nutritional value of snacks prepared with TP and CP. 
Utilization of TP and CP of increased shelf life as it reduced rancidity levels 
of snacks.  

References 
• A.A.C.C.(1983). American Association of Cereal Chemists. Cereal laboratory 

method. American Association of Cereal Chemists, INC . St .Paul. 

Minnesota,M.C. 



 

� �

51 

Research Journal Specific Education - Issue No. 78 - October 2023 

• A.A.C.C.(2000). An approved Methods of American Association of Creal 

Chemists, Published by American Association of Cereal Chemists. St.,Paul. 

Minnesota. 

• Abdel-latif, A. M.; Zeina, H.M. and Rozan, M.A.(2023).Turmeric powder 

enhances the chemical, microbiological, sensorial, and shelf-life quality of bun-

bread.Food Research 7(1):271-279.  

• Abdel-Moneim, E.S.; Iman, M. O. and El-Amin, A.E.(2007). Nutritive Value 

of Clove (Syzygium aromaticum) and Detection of Antimicrobial Effect of its 

Bud Oil. Research Journal of Microbiology 2(3):266-271. 

• Abhishek, N. and Dhan, P.(2008).  Chemical constituents and biological 

activities of turmeric (Curcuma longa L.) -A review. Journal of Food Science 

and Technolog -Mysore 45(2):109-116.  

• Adegoke, G.O.; Oyekunle, A. O. and Afolabi, M.O. (2017). Functional 

Biscuits from Wheat, Soya Bean and Turmeric (Curcuma Longa): Optimization 

of Ingredients Levels Using Response Surface Methodology. Research Journal of 

Food and Nutrition Vol.1,pp13.-22. 

• Akubor,P.I. (2004).Protein Contents, Physical and Sensory Properties of 

Nigerian Snack Foods Cake, Chin-Chin and Puff-Puff) Prepared from Cowpea- 

Wheat Flour Blends. International Jounal of Food Science and 

Technology39:419-424.  

• Amalraj, A.; Pius, A.; Gopi, S. and Gopi, S. (2017). Biological activities of 

curcuminoids, other biomolecules from turmeric and their derivatives–A review. 

Journal of traditional and complementary medicine .Vol 7:205-233.  

• Andreu, L.; Nuncio, J. N.; Carbonell, B. Á.; Legua, P.and Hernández, F. 

(2018). Antioxidant properties and chemical characterization of Spanish Opuntia 

ficus-indica Mill. cladodes and fruits. Journal of the Science of Food and 

Agriculture 98: 1566–1573.  

• A.O.A.C.(1995).“Official Methods of Analysis”Association Official Analytical 

Chemists of the 16 edition.International, Washington, D.C.  

• A.O.A.C. (2016). Official methods of analysis. 20th edition . AOAC 

International, Rockville, Maryland 20850-3250, USA.  

• Ayesha, S.; Dhaheri, A.L.; Dana ,H. A.; Abdul, J  .;Maryam, N. M.  ; Jack, F.;  

Vasso, A.;  Tareq, M. O.; Maysm, N. M.; Leila, C.I.;  Sheima, T. S. and 



 

 

52 

NUTRITIONAL EVALUATION OF SNACKS PREPARED USING TURMERIC  

Lily,S.(2023).  Proximate composition and mineral content of spices increasingly 

employed in the Mediterranean diet. Journal of Nutrition Science 12:79. 

• Cortés, R. D.; Souza, D. C. and Oliveira, W.P. (2014). Clove (Syzygium 

aromaticum): a precious spice. Asian Pacific Journal of Tropical Biomedicine 4: 

90–96. 

• Dosoky, N.S.; Satyal, P. and Setzer, W.N. (2019). Variations in the volatile 

compositions of Curcuma species. Foods 8: 53. 

• Ebrahimzadeh, M. A.; Nabavi, S. M.; Nabavi, S. F.; Bahramian, F. and 

Bekhradnia, A. R. (2010). Antioxidant and free radical scavenging activity of 

H. officinalis L. Var. angustifolius,V. odorata, B. hyrcana and C. speciosum. 

Pakistan Journal of Pharmaceutical Sciences 23(1): 29- 34. 

• El-Gammal, R.E.; Ghoneim, G.A. and El-shehawy, S.M.(2016). Effect of 

Moringa Leaves Powder (Moringa oleifera) on Some Chemical and Physical 

Properties of Pan Bread. Journal of Food and Dairy Science Mansoura University 

Vol. 7(7): 307 - 314 , 

• El-Gohery and Sahar, S. (2020). Quality Aspects for High Nutritional Value 

Pretzel. Current Science International 9(4): 583- 593.  

• El-Refai, A. A.; Shalaby, M. T.; Rania, E. E.; El-Zahraa, M. M. and Ali, A. 

(2021). Effect of Adding of Moringa and Turmeric as Nutritive Food Colorants 

on Chemical, Physical and Rheological Properties of Pan Bread. Journal of Food 

and Dairy Science, Mansoura University, Vol 12 (9):225 – 233. 

• El-Saber, B. G.; Alkazmi, L.M.; Wasef, L.G.;Beshbishy,A.M.; Nadwa, E.H. 

and Rashwan , E.K. (2020). Syzygium aromaticum L. (Myrtaceae):Traditional 

uses, bioactive chemical constituents, pharmacological and toxicological 

activities. Biomolecules 10 (2):202. 

• FAO/WHO (1985) . Food Standards Program. Codex Alimentarius 

Commission,.Report of the14th Session of the Codex. Geneva . Committee on 

Foods for Special Dietary Uses,  

• FAO/WHO/UNU(1985). Energy and Protein Requirements Report of Expert 

Consulation World Health Organization ,Technical Report ,Series 

724,WHO,Geneva.  



 

� �

53 

Research Journal Specific Education - Issue No. 78 - October 2023 

• Florentina, M. R.; Valentin, R.; Alina, R. and Violeta, P. (2021). Curcumin: 

Modern Applications for a Versatile Additive. National Research and Institute 

Development for Chemistry and Petrochemistry 11(5), 519.  

• Gamaliel, S. T.; Josiah, W.T.; and Stephen, A. (2023). Nutritional 

composition of cinnamon and clove powder and the evaluation of the 

antimicrobial properties of their extracts: A comparison between Ghana and 

other countries. African Journal of Plant Science Vol. 17(2), pp. 11-17.  

• Gonzales, E. and Gómez, M. (2012) .Terpene compounds in nature: a review of 

their potential antioxidant activity. Current Medicinal Chemistry Vol. 19, n° 31, 

pp. 5319– 5341.  

• Gupta, S.C.; Sung, B.; Kim, J.H.; Prasad, S.; Li, S. and Aggarwal, 

B.B.(2013). Multitargeting by turmeric, the golden spice: From kitchen to clinic. 

Molecular Nutrition and Food Research 57(9):1510-1528.  

• Hassan , I.E .(2015). Utilization of Barley Flour, Turmeric and Mushroom to 

Produce Nutritional High Cake Value. Middle East Journal of Applied Sciences 

Vol. 5 : 1257-1266.  

• Ihekoronye, A.I. and Ngoddy, P.O. (1985). Integrated Food Science and 

Technology for the Tropics. Macmillan Publishers Ltd; London ,pp.293-300. 

• Jahan, S.; Gosh, T.; Begum, M. and Saha, B. K. (2011). Nutritional profile of 

some tropical fruits in Bangladesh: specially anti-oxidant vitamins and 

minerals. Bangladesh Journal of Medical Science 10(2), 95-103.  

• Josln, A.M. (1970).Methods in Food Analysis.In Physical, Chemical and 

Instrumental Methods of Analysis. 2 nd ed.Academic Press, New York. 

• Kaur, K.; Kaushal,S. and Rani, R. (2019).Chemical Composition , Antioxidant 

and Antifungal Potential of Clove (Syzgium aromaticum) Essential oil, its Major 

Compound and its Derivatives. Journal of Essential Oil- Bearing Plants 

22(5):1195-1217.  

• Kirk, R.S. and Sawyer, R. (1991). Pearson’s Composition and Analysis of 

Foods, 9th edn. (student edition), p. 33- 36. England: Addision Wesley Longman 

Ltd.  

• Kumar, D.B.; Sanyal, M.P.S.; Author, C. and Sanyal, M.S. (2021). Potential 

of clove and its nutritional benefits in physiological perspective: A review. 

International Journal of Physiology 6 (1):103-106. 



 

 

54 

NUTRITIONAL EVALUATION OF SNACKS PREPARED USING TURMERIC  

• Lawrence,R.D.(1965).The diabetic life Journal & A . churchill , LTD . London.  

• Li,S.; Yuan,W.; Deng, G.; Wang Yang, P.P. and Aggarwal, B.B.(2011) 

.Chemical composition and product quality control of turmeric (Curcuma longa 

L.) . Pharmaceutical Crops Vol. 2 : 28 – 54.  

• Lim, H. S.; Park, S. H.; Ghafoor, K.; Hwang, S. Y. and Park, J. (2011). 

Quality and antioxidant properties of bread containing turmeric (Curcuma longa 

L.) cultivated in South Korea. Food Chemistry 124: 1577–1582.  

• Marwa ,A. S.; Fatma, G.A.; Khaled, F.E.; Rehab, A.M and Lamiaa, 

F.A.(2023). Effects of clove (Syzygium aromaticum) on productive performance, 

nutrients value and digestability, blood lipids profile, antioxidant status and 

immune response of grow in rabbits. Journal of Animal and Feed Research. 

Vol.13 :1-9.  

• Menezes,E.W.;De-Melo,A.T.;Lima,G.H.andLajolo,F.M.(2004).Measurement 

carbohydrate component and their impact on energy value of foods. Journal of 

Food Composition and Analysis Vol.17:331-338.  

• Mythili, K.; Reddy, C.U.; Chamundeeswari, D. and Manna, P.K. (2014). 

Determination of total Phenol, alkaloid, f lavonoid and tannin in different extracts 

of Calanthe Triplicata. Jounal of Pharmacogology Phytochemistry 2: 40- 44.  

• Nabavi, S.M.; Ebrahimzadeh, M.A.; Nabavi, S.F.; Fazelian, M and Eslami, 

B. (2009). In vitro Antioxidant and Free Radical Scavenging Activity of 

Diospyros lotus and Pyrus boissieriana growing in Iran. Pharmacology 

Magazine 5(18):122–126.  

• N.R.C.F.N. (1989). Recommended dietary allowances. National Research 

Council of Food and Nutrition. Board –National Academy of Science Review 

Washington, D.C.  

•  Ogunka, N.C. and Mepba, H.D. (2008). Proximate Composition and 

Antinutrient Contents of Some Common Spices in Nigeria. The Open Food 

Science Journal 2(1):62-67.  

• Pavia, D. L.; Lampman, G. M . and Kriz, G.S. (1976) . Introduction to organic 

laboratory Technique , Saunders Co., Philadelphia. 50-54.  

• Restrepo, O.;Jaime, N.C.; Diana, P.;Zuñiga, O.;Sánchez,A. and Rubén, 

A.(2020). Determination of nutritional value of turmeric flour and the 

antioxidant activity of Curcuma longa rhizome extracts from agroecological and 



 

� �

55 

Research Journal Specific Education - Issue No. 78 - October 2023 

conventional crops of Valle del Cauca-Colombia Revista Colombiana de 

Química, vol. 49, 1. 

• Rohit, R.; Sarnbhav, J.; Upadhyaya, A.R. and Malhotra, G. (2014). Curcuma 

longa in the Management of Inflammatory Diseases-A Review. International 

Ayurvedic. Medical journal 2.1:33-40.  

• Shashanka, K. N.; Mamatha, G. T.; Parthiban, S. and Senthil, K.G. (2020). 

A review on therapeutic applications of curcumin. World Journal of 

Pharmaceutical Research. 9 (Issue 12): 686-702. 

• Souri, E.; Jalalizadeh, H.; Farsam, H.; Rezwani, H.and Amanlou, M.(2005). 

Simultaneous determination of anthocyanoside and beta-carotene by third-

derivative ultraviolet spectrophotometry. DARU 13:11-16.  

• Steel, R.G. and Torrie, J.H.(1980). Principles and Procedures of Statistics. 2nd 

Ed. (PP.120). McGraw-Hill, New York.  

• Thakur, S. and Saxena, D.C. (2000). Formulation of Extruded Snack Food 

(Gum Based Cereal–Pulse Blend): Optimization of Ingredients Levels Using 

Response Surface Methodology. LWT - Food Science and Technology Vol 

.33:354-361. 

• Tokusoglu,O.;Simsek, A.; Parvizi, M.and Eymen,D. (2015.) Turmeric 

curcuminoid polyphenolics as antioxidant and anticarcinogenic agents. Natural 

Science and Discovery 1.3: 56-61.  

• Tortoe, C.; Akonor ,P.T.; Nketia, S.;Owusu, M.;Amengor, M.G. and Hagan, 

L. (2014). Evaluation of the sensory characteristics and consumer acceptability 

of deep-fried yam (Dioscorea rotundata) crisps in the accra metropolitan area. 

Journal of Food and Nutrition Sciences 2(1):19-23.  

• Zahoor, M.; Shafiq, S.; Ullah, H.; Sadiq, A. and Ullah, F. (2018). Isolation of 

quercetin and mandelic acid from Aesculus indica fruit and their biological 

activities. BMC Biochemistry 19: 25. 

 

 



 

 

56 

NUTRITIONAL EVALUATION OF SNACKS PREPARED USING TURMERIC  

  التقييم الغذائى للاسناكس المحضرة باستخدام مسحوق الكركم والقرنفل
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