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Abstract | Current study was aimed to formulate a nutritious snack bar by incorporating date pit powder (by
product) and soy protein isolate in date paste. Date bars were formulated after ingredients optimization and
were analyzed for physico-chemical, in-vitro starch and protein digestibility, antioxidants and microbial count.
Results showed that date bars are rich source of protein, fiber, carbohydrates and fat with good digestibility
properties. Date pit powder and soy protein isolate incorporation enhanced the total antioxidants and DPPH
activity in soy date bars however, decreasing trend was observed in total antioxidants and inhibition of DPPH
radical activity during 90 days of storage. Based on the results, it has been suggested that date bars may
be considered as a source to meet the energy requirements of health-conscious consumers. Moreover, date
pit powder and soy protein isolate can be used as nutraceutical in different functional foods as a valuable
nourishment source for target population.
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Introduction

Food bars are snack food containing cereals and
nuts and are usually consumed as breakfast food.
It is popular in different parts of the world like North
America, South America, Europe and Australia.
Food bars are usually similar to fruits in composition
but differ in shape (Parn ez a/, 2015). Different
techniques have been developed for different food
bars production and to increase the market value

(Aparecida ez al., 2016).

Due to the functional and nutritional value and
development cost of byproducts and agro-industrial
use, food waste has been involved as ingredients in

food bars preparation (Marques ez a/., 2015). Cereal
bars that are high in isoflavones and soy protein were
helpful in controlling dyslipidemia, when become
part of daily diet. Consumers believed that food
bars have significant nutritious effects on health
because of a suitable balance between calories, fat,
protein, minerals, whole grains, vitamins, and fiber
(Ryland ez al.,2010). Date fruits have always played a
significant role in improving the economic and social
health of people in a society. They are an excellent
source of phenolic compounds with high antioxidant
capacity. It also has strong carotenoids, anthocyanins,
flavonoids and phenolic contents (Zineb ez al.,
2012). Date pit after conversion into powder form
is used in different medications like lesions, wounds,
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inflammation reliever, a great medicine for stomach
problems, laxative, and recommended for gonorrhea
and asthma, good source of nutrients. Polyphenols are
the main compounds in date seeds and have shown
fruitful outcomes, which can eventually contribute
to the sustainability and worth addition in the date
processing industry (Sirisena ez a/., 2015). Date pit oil
usage on the skin has shielding effects from damages

(Dammak ez al., 2007).

Soybean (Glycine max) consumption in Asian
countries is very common since ancient times. Daily
consumption of soy foods in our diet has potential
health benefits and prevents us from the risk of
chronic cardiovascular and liver diseases. Soy food
consumption reduced menace of diverse kinds of
cancers like breast and prostate and provide relief
to females in menopausal system and good for bone

health (Kurosu, 2011).

Cereal bars made with incorporation of dried fruits
are the wholesome alternative of fresh fruits and
vegetables that were introduced in the last decade,
when consumer’s interest increased in diets and health
(Bower and Whitten, 2000). This study was planned
to develop date bars by utilizing agro-industrial
byproducts such as date pit powder and soy protein
isolate and its physicochemical, phenolic contents
and shelf life stability assessment was carried out.

Materials and Methods

Procurement of raw materials

Raw materials required in the preparation of soy date
bars like dates, roasted corn flour, cardamom, salt and
soy protein isolates were purchased from local market
at Sargodha. Commercial date variety Dhakki was
selected for the date bars preparation. Pits of dates
were washed, crushed and ground in grinder to convert
into powder form. Chemicals (Fluka Chemicals Co.
(Buchs, Switzerland) required for analysis of raw
materials were purchased from local market.

Preparation of soy date bars

Soy date bars were prepared according to the method
of Munir e7 al. (2016) with some modifications. After
the preparation of raw material, roasted corn flour,
salt, cardamom, date pit powder and soy protein
isolates were added in date paste and made firmed
dough. After preparation of dough, sheeting and
cutting of dough was done into bars of 2.5 cm width,

lem thickness and 7 cm length with the assistance of
cutter. After cutting, bars were transferred to oven for
20 minutes at 180 °C for baking. After cooling each
bar of 25+1g was packed separately in Aluminum foil.

Adjustment of ingredients involved in date bar
preparation

After selection and preparation of ingredients of date
bars, the levels of two ingredients i.e. date pit powder
and soy protein isolate were optimized by using
response surface methodology. The minimum and
maximum levels of variables i.e. date pit powder and
soy protein isolate were selected by preliminary trials.
Following treatment plan was finalized; T, (Control
Treatment); T, containing soy protein isolates
(16.44g); T, containing date pit powder (10.35g); T,
contain both soy protein isolate (16.44g) and date pit
powder (10.35g).

Color measurement

'The color of bars was evaluated using Neotech color
meter by employing procedure as described by Bano
et al. (2016). The color meter was standardized by
utilizing standard colors (151 CTn for light and 54
CTn for dark). Color of bars was noted by placing the
bars under the photocell.

Proximate composition

The proximate composition such as ash, moisture,
crude protein, crude fiber and crude fat of soya date
bars was determined and results were described on

the basis of dry matter (AACC, 2000).

In-vitro digestibility of protein

In-vitro digestibility of protein in soy date bars
was measured by the method of pepsin digestibility
method as described by Chen et al. (2015).

In a test tube, 200mg sample of powdered soya date
bar material was added in 35 mL solution of pepsin
and incubated for two hours at 37°C temperature
with mild shaking. Then centrifugation was done at
12,000g at 40°C for 15 min. The filtrate obtained
was adjourned in 0.035M HCI (10 mL) and re-
centrifuged. The remaining filtrate was then collected
and dried at 40°C temperature for overnight. The
quantity of nitrogen available in filtrate was measured
by using the method of micro-Kjeldahl apparatus.
Blank reading was taken without the addition of
sample.
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Amount of 0.1 N Sulphuric acid used x 0.0014 x dilution

Weight of sample x Volume of aliquot sample

Nitrogen (%) =

In-vitro digestibility of starch

In-vitro digestibility of starch (IVSD) of soy date
bars was examined by employing pancreatic porcine
amylase method as described by Ogundele (2016).
Maltose of one mg was liberated from starch by using
one unit of amylase in 3 min at a temperature of 20°C
and pH 6.9. In short 0.5 mL solution of pancreatic
amylase was incubated for 50 mg of soya date bar
sample at 20°C for two hours. After incubation, 3,
5-Dinitrosalicyclic acid (Two ml) was added and
boiled the mixture for five minutes. Maltose was used
as standard to check the filtered solution absorbance
after cooling at 550nm wavelength. The in wvitro
digestibility values of starch were articulated in mg of
maltose as dry sample per gram (Chau et al., 1997).

Biochemical assays

Sample preparation: Ten grams of each bars sample
was ground to fine powder. Ethanol (10 mL/g)
was added, and the homogenized suspension was
transported to the polypropylene tubes for shaking
at room temperature for one hour. After shaking,
the sample was centrifuged at 3000 rpm for 10 min
and filtered twice by using Whatman filter paper for
proper extraction. The extract was kept at 4 °C for
tuture use.

Total antioxidant activity

For total antioxidant activity determination, water
soluble extracts of all date bar treatments were
examined using spectrophotometer (Beckman
640B) and results were expressed in pg/g of trolox
equivalent of soy date bar by adopting the described
method of Betzelberger ez al. (2010). Water soluble
extract of 400 pL was placed in different test tubes,
preparing two replicates of every sample. 4000 pL
reagent (mixture of Sodium Phosphate (10.03 g/L);
Sulfuric Acid (58.8 mL/L); Ammonium Molybdate
(4.94 g/L) was added in test tubes and was put in
water bath at 95°C for 90 min. Absorbance was taken
using spectrophotometer at 695 nm. The calibration
of spectrophotometer was made with blank before
samples running. Same method was followed for
taking readings of all concentrations of Trolox used
as standard.

DPPH activity

'The modified DPPH method described previously
(Szydtowska ez al., 2010) was used for determination
of the antioxidant capacity with the stable free

radical 2, 2-diphenyl-1-picryl hydrazyl (DPPH)
and the results were demonstrated as of free radical
scavenging activity. 1 mL of water soluble extract
(WSE) were taken and then 2 mL of DPPH (60
pm in ethanol) solution was added. Then incubation
was done for 30 min in the dark. Spectrophotometer
was used to measure the absorbance at 517 nm. The
preparation of control (ethanol) was also done using
the same method. Spectrophotometer was calibrated
by running blank (distilled water). Reduction in
absorbance was calculated in the samples. The mmol/g
equivalent of ascorbic acid was used to express the

DPPH radical scavenging activity.

Total plate count

Date bars samples were analyzed for microbial count
to check shelf stability during 90 days of storage.
Total plate count analysis was performed as described
in method no. 42-11 of AACC (1999). 10 gram of
date bar sample was thoroughly mixed in a sterile
blender jug containing 90 ml of phosphate buffer
solution. One ml of suspension with 107" dilution is
transferred with a sterile pipette to solution of 9 ml
of phosphate buffer to obtain 10 dilution. Dilution
was carried out to 107, 10, agitated to suspend
material that might be settled out and transported
1 ml of every bottle into correctly marked and
duplicate petri dishes. 12-15 ml of plate count agar
was added to petri dish cooled to 45 °C within 15
minutes of original dilution, immediately mix the
agar medium and sample dilution for uniformly
distribution. Agar medium in plates was allowed
to solidify and then incubated at 35 C° for 48 +2
hour by keeping it inverted. Duplicate plates were
counted after incubation period plates having 25-
300 colonies.

Statistical analysis

Allthe resultswere reported as means of three replicates
and analyzed statistically by utilizing ANOVA Test at
alpha 0.05. The difference in means was assessed by
LSD test through Statistix 8.1 software (Steel, 1997).

Results and Discussion

Color of date bars

The research findings described that the values
of color are remarkably differed among different
treatments. The color values of treatments ranged
from 116.55+1.2 to 121.73+1.27 CTn having the
maximum value in control treatment (T)) while
minimum value was noted for T, treatment. It is clear
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from the findings that when date pit powder increased
in the treatments, the color values gradually decreased
(Table 1). Decreased color values indicate dark color.
Storage time had significant effect on the color of date
bars. During the storage period mean values of color
ranged from 122.43+0.95 to 117.38+1.3 CTn for 0
to 90 days respectively. During storage period the
color change in various treatments are in conformity
with the findings of Sunita and Chauhan (2008) who
described that color altered significantly in drum-
dried papaya-cereal flakes from 54.73-30.30 during
60 days storage period.

Proximate analysis of soya date bars

The statistical analysis indicated that date bars
treatments with different concentration of soy protein
isolates and date pit powder at storage period of 90
days at ambient temperature differs significantly in
proximate composition among different treatments
and storage period.

Moisture content of soya date bars

The mean values of moisture in four treatments of
date bars including different quantities of soy protein
isolate and date pit powder ranged from 8.14 to
5.36% containing the maximum score for T ) (8.14%
and the minimum score in case of T (5.36%). There
was reduction in moisture content with enhancing
date pit powder concentrations and soy protein
isolate in treatments as these powder contain less
moisture content and decreased overall moisture
content in soya date bars. Moisture content in soya
date bars possibly decreased because of evaporation
of water from the date bars as a result of temperature
(Table 2). The variation of moisture during storage
for numerous treatments is in conformity with the
Kamran ez a/. (2008) who described that moisture
content changed significantly in slices of mango from

6.75-5.69% during storage of 6 months.

Table 1: Color values (CTn) of date bars during storage.

Crude protein content of date bars

Treatment effect has significant impact on amount of
protein in date bars. The protein among treatments
ranged from 3.46 to 13.54% (Table 3), containing the
maximum amount in T, (14.06%) and the minimum
in T, (3.46%). The results indicated that when soy
protein isolate incorporation increased in treatments,
the protein contents increased. In treatment T,
(3.75%) minor protein content increase was observed
as date pit powder contains less quantity of protein.
Treatment T, contained appreciable amount of protein
(13.55%) as it contained soya protein isolate and date
pits powder. The results obtained are in conformity
with the findings of Abbas et al. (2016) who studied
that there was gradual increase in the protein contents
of food bars supplemented with defatted sesame seed
flour. The protein content of date bars changed non-
significantly during storage and the results obtained
are in close agreement with the findings of Rokhshana
et al. (2007) who studied that protein contents in
legume and vegetable-based soup powder changed

non-significantly during storage of 6 months.

Ash content of date bar

The ash content of date bars among different
treatments differed significantly (Table 4). The ash
content in treatments ranged from 1.47 to 1.54%
containing the maximum amount in T, (1.54%)
and minimum in T (1.47%). When date pit powder
concentration increased in treatment, ash content
gradually increased. Treatment T, (1.53%) has
maximum ash content due to date pit powder, however
T, also contain good amount of ash content (1.51%).
Ash content remained unchanged during 90 days of
storage time. Raza ef a/. (2019) concluded that ash
content of dried date powder procured from difterent
cultivars remained unchanged after 2 months of
storage period.

Treatment Storage (Days) Mean

0 30 60 90
T, 124.45+1.45* 121.72+1.31 121.24+1.07" 119.53+1.26°h 121.73+1.27*
T, 122.58+1.67® 120.98+1.35* 119.67+1.4¢h 118.08+1.3h 120.58+1.1°
T, 120.42+1.25¢¢ 117.68+1.57% 116.55+1.4i 114.49+1.3% 116.75+1.2¢
T, 122.08+1.33¢ 118.75+2.058" 117.68+1.06"7 115.42+1.41% 118.07+1.44¢
Mean 122.43+0.95* 119.54+1.48° 118.78+1.07° 117.38+1.3¢

LSD value for treatment and storage = 0.7794; LSD wvalue for interaction (Treatmentxstorage)= 2.1320; T ; (control) without date pits
powder and soy protein isolate; TI: having soy protein isolates; Tz.' having date pits powder; T3: having date pits powder + soy protein

isolates.
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Table 2: Moisture content (%) of date bars during storage.

Treatment  Days

0 30
T, 8.42+0.08* 8.22+0.29%
T, 6.47+0.20¢ 6.30+0.25%
T, 7.38+0.11¢ 7.22+0.12<¢
T, 5.58+0.02M 5.46+0.09i
Mean 6.96+0.10? 6.80+0.19°

Mean
60 90
8.04+0.16® 7.88+0.33" 8.14+0.22°
6.12+0.18% 5.92+0.32¢ 6.20£0.24¢
7.05+0.34< 6.88+0.29% 7.13+0.22°
5.29+0.011 5.10+0.07 5.360.05¢
6.62+0.17¢ 6.44+0.25¢

LSD wvalue for treatment = 0.2283; LSD value for storage = 0.1529; LSD walue for interaction (Treatmentxstorage)= 0.4182; T, (control)
without date pits powder and soy protein isolate; T having soy protein isolates; T having date pits powder; T'; having date pits powder +

soy protein isolates.

Table 3: Protein content (%) of date bars during storage.

Treatment Days

0 30
T, 3.48+0.28 3.47+0.28
T, 14.08+0.31 14.08+0.33
T, 3.75+0.15 3.74+0.24
T, 13.55+0.03 13.55+0.02
Mean 8.72+0.19 8.71+0.22

Mean
60 90
3.46+0.23 3.44+0.23 3.46+0.25¢
14.06+0.32 14.05+0.30 14.06+0.32*
3.73+0.36 3.73+0.36 3.74+0.28°
13.55+0.06 13.52+0.25 13.54+0.09°
8.70+0.24 8.68+0.29

LSD wvalue for treatment = 0.2757; TO; (control) without date pits powder and soy protein isolate; Tl: having soy protein isolates; Tz: having

date pits powder; TJ: having date pits powder + soy protein isolates.

Table 4: Ash content (%) of date bars during storage.

Treatment Days Mean

0 30 60 90
T, 1.47+0.10 1.46+0.07 1.47+0.18 1.46+0.18 1.47+0.13¢
T, 1.48+0.27 1.48+0.23 1.48+0.23 1.47+0.23 1.48+0.24>
T, 1.53+0.21 1.55+0.10 1.54+0.10 1.53+0.10 1.54+0.12°
T, 1.51+0.07 1.49+0.06 1.51+0.06 1.50+0.06 1.50+0.06°
Mean 1.49+0.16 1.50+0.11 1.49+0.14 1.49+0.14

L8D value for treatment = 0.0305; TO.' (control) without date pits powder and soy protein isolate; TI.' having soy protein isolates; TZ.' having

date pits powder; T3.' having date pits powder + soy protein isolates.

Table 5: Fur content (%) of date bars during storage.

Treatment  Days Mean

0 30 60 90
T, 0.85+0.06 0.85+0.05 0.84x0.15 0.84x0.15 0.85+0.10¢
T, 1.05+0.10 1.04+0.10 1.02+0.09 1.02+0.09 1.03+0.10¢
T, 1.21+0.13 1.22+0.13 1.20+0.13 1.20+0.13 1.20£0.13>
T, 1.31+0.21 1.30+0.20 1.29+0.20 1.28+0.20 1.29+0.20
Mean 1.10+0.13 1.10+0.12 1.09+0.14 1.08+0.14

LS8D walue for treatment= 0.0484; To: (control) without date pits powder and soy protein isolate; TZ: having soy protein isolates; Tz" having

date pits powder; TJ: having date pits powder + soy protein isolates.

Crude fat content of date bars

Crude fat content of date bar treatments ranged from
1.29 to 0.85% containing the maximum amount
in T, and the minimum in T (Table 5). Date bars
(T, and T,) have high fat contents because of date
pit powder incorporation in both treatments. The

results showed that when concentrations of date pit
powder increased, fat contents gradually increased.
Fat content was ranged from 1.10-1.08% during 90
days storage. Non-significant variations was observed
in fat content of bars during storage. Addition of date
pit powder and soy protein isolate cause significant
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enhancement in crude fat content. These results had
close agreement with the findings of Nadeem ez al.
(2012) who described that vetch protein isolate and
whey protein concentrate addition causes significant
enhancement in crude fat content of date bars.

Crude fiber content of date bars

'The fiber content in treatment ranged from 3.55 to
8.91% having the lowest in T, and the highest value
in T, (Table 6). The findings demonstrate that when
date pit powder increased in treatment, fiber contents
gradually increased. Date powder contains significant
amount of fiber. Amount of fiber in treatment T,
decreased might be due to negligible amount of fiber in
soya protein isolate. Fiber content of date bars changed
non-significantly during storage. The results obtained
are in accordance with the findings of Munshi et al.
(2020) who also found non-significant differences in
fiber contents of nutrient bars during storage. Igbal
(2003) performed a research on different shortening
effects on the cookies quality and observed that fiber
content reduced non-significantly from 0.26-0.15%
after 45 days of storage.

In-vitro protein digestibility (IVPD) of date bar

The IVPD at ambient temperature ranged from
76.75 to 79.56% having the minimum digestibility
in T, and the maximum in T; (Table 7). The results

Table 6: Fiber content (%) of date bars during storage.

Treatment Days

0 30
T, 4.02+0.07 4.02+0.08
T, 3.54+0.10 3.55+0.16
T, 8.93+0.12 8.92+0.12
T, 7.95+0.04 7.93+0.06
Mean 6.11+0.08 6.11+0.10

demonstrated that when amount of soy protein isolate
increased in treatment, IVPD gradually increased.
Soya protein has good digestibility and is used in
many formulations. IVPD of date-bar sample has
significant effects of storage. At start of study IVPD
was observed to be 79.95% but after 90 days it was
decreased to 75.86%. During storage period various
treatments for IVPD change is in conformity with
the findings of Pinto ez al. (2005), who reported
significant storage impacts on IVPD in all four
treatments of isolates of soy protein and flours of
defatted soy during 6 months storage at 42°C.

In-vitro starch digestibility (IVSD) of date bars

The mean values for IVSD of treatments ranged
from 358.81 to 376.91mg/g dry sample containing
the maximum in Ty and the minimum in T; (Table
8). The results demonstrated that with the increase in
soy protein isolate and date pit powder in treatment,
IVSD decreased gradually. IVSD of date bars during
storage changed non-significantly. The mean values
during storage ranged from 362.97 to 374.56 mg/g
at 0 and 90 days respectively. The results of IVSD
in various treatments are in close conformity with
the findings of Rendon ez a/. (2002) who described
non-significant storage effect on IVSD in all four
treatments of nixtamal, masa, and tortilla during 4
days storage at room temperature.

Mean
60 90
4.010.10 4.0120.10 4.010.09¢
3.5620.15 3.55+0.15 3.55+0.14¢
8.90+0.12 8.89+0.12 8.91+0.12°
7.93+0.05 7.92+0.05 7.93+0.05°
6.100.10 6.09+0.10

LSD wvalue for treatment = 0.0750; T, (control) without date pits powder and soy protein isolate; T,: having soy
protein isolates; TZ: having date pits powder; TJ,,: having date pits powder + soy protein isolates.

Table 7: IVPD (%) of date bars during storage.

Treatment Days Mean

0 30 60 90
To 79.07+0.32%¢ 77.43£1.19¢ 76.43+1.19>4 75.43+1.19<¢ 77.09+£0.97°
T1 81.14+1.41° 80.48+0.85* 78.81+0.75%¢ 77.81x1.35%¢ 79.56x1.09*
T2 75.83+0.89% 74.50+1.33*4 73.83+1.86 72.83+1.86¢ 76.75+1.48b
T3 79.72+1.40® 78.05+1.52%¢ 76.39+1.3204 76.39+0.32b-4 77.64+1.14°
Mean 79.95+1.00° 78.36+1.22° 76.86+1.28° 75.86+1.18¢

LSD wvalue for treatment and storage= 1.3819; LSD walue for interaction (Treatmentxstorage) = 3.7804; T (control) without date pits
powder and soy protein isolate; T,: having soy protein isolates; Ty having date pits powder; T having date pits powder + soy protein isolates.
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Table 8: IVSD (unit on dry weight basis) of date bars during storage.

Treatment Days

0 30
T, 375.41+0.85* 376.41+0.85*
T, 355.40+0.58¢ 358.40+1.43¢
T, 362.80+0.92> 373.13 +2.02%
T, 358.29+0.84 376.29 +2.79*
Mean 362.97+0.79 371.06+1.77

Mean
60 90
378.07+0.76* 377.74+1 .4 376.91+0.96*
359.06+1.94¢ 362.40+2.21" 358.81+1.54°
379.46+0.51* 376.46+13.65° 372.96+4.27*
377.62+2.92* 381.62+1.19¢ 373.46+1.93*
373.56 +1.53 374.56+4.61

LSD walue for treatment and storage= 4.1491; LSD wvalue for interaction (Treatmentxstorage)= 11.350; T, (control) without date pits
powder and soy protein isolate; T having soy protein isolates; T having date pits powder; T having date pits powder + soy protein isolates.

Table 9: Tozal plate count (log, ,CFU/g) of date bars during storage.

Treatment Storage (Days)

0 30
T, 1.95+0.24¢8 2.01+0.22<F
T, 2.14+0.194 2.16+0.08*¢
T, 1.83+0.21g 1.87+0.17%
T, 1.99+0.5cd< 2.04+0.33
Mean 1.98+0.25¢ 2.02+0.20"

Mean
60 90
2.05+0.23¢ 2.10+0.22%¢ 2.02+0.24
2.19+0.20% 2.24+0.19* 2.18+0.17¢
1.93+0.29¢ 1.98+0.29% 1.91+0.24¢
2.08+0.06™ 2.12+0.214 2.07+0.22°
2.06+0.22% 2.11+0.20°

LSD wvalue for treatment and storage= 0.0748; LSD value for interaction (Treatmentx storage) = 0.2046; T ; (control) without date pits
powder and soy protein isolate; TI: having soy protein isolates; T2.' having date pits powder; Tj: having date pits powder + soy protein isolates.

Antioxidant activity
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Figure 1: Antioxidant activity (ug/g Trolox equivalent) of date
bars.

Total antioxidant activity of date bars

Antioxidant activity in date bars ranged from 663.09
to 401.86 pg/g Trolox equivalents. Treatment T, of
the date bars showed the maximum antioxidant
activity because it has date pit powder in its
formulation whereas the minimum antioxidant
activity was observed in control treatment T (Figure
1). Antioxidant activity in date bars decreased with
storage period. Antioxidant activity was found to be
highest in date bars treatments at 0 day whereas it was
declined during storage and become at lowest level
after 90 days storage. Agrahari ez a/. (2004) conducted
research on quality and antioxidant activity of soy
enriched apple bar and described that antioxidant
activity of soy enriched apple bars decreased during

storage period. They found that the soy enriched
apple bar had 20-fold of protein and showed 1.6-fold
antioxidant activity than the plain apple bar. These
findings support our results as antioxidant activity
of date bars increased with the incorporation of
date pit powder and soy protein isolate, however in
storage period at low (4+1C) or ambient (22-31°C)
temperatures there was no significant alternations
were recorded in total antioxidant and phenols
activities (give reference).

DPPH radical scavenging activity of date bars

The DPPH analysis for the different date bars
treatments containing different amounts of soy protein
isolate and date pit powder has been given in Figure
2. DPPH free radical scavenging activity in date bars
ranged from minimum value in treatment T (551.12
mmol/g ascorbic acid equivalent) to maximum
value in treatment T, (733.17 mmol/g ascorbic acid
equivalent). DPPH free radical scavenging activity
in date bars was decreased with progress in storage
time period. It was found to be highest in treatments
at 0 day whereas lowest value was observed in
treatments after 90 days storage. It is due to the
fact that processed products have fast breakdown of
phenolic compounds after being exposed to higher
temperature for long time (Beh ez 4/, 2012). DPPH
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free radical scavenging activity of apple juice was
lower than orange juice during storage (Beh e al,
2012). Results are also in close agreement with Wani
et al. (2016) who deliberated about the processing
effects on physicochemical and antioxidant properties
of apricot (Prunus armeniaca L. variety Narmo) and
specified that the maximum DPPH free radical
scavenging activity in fresh pulp can be attributed to
the richness of the total components of phenolic.

DPPH
800

600 - _ B B B
Sa00
=
£200
=
@
0
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T0O “T1 =T2 =T3

Figure 2: DPPH (mmol/g ascorbic acid equivalent) of date bars.

mmeol/'g ascorbic acid

Total plate count (TPC) of date bar

'The mean values of TPC for treatments ranged from
1.91x10" to 2.18x10" containing the maximum in T |
and the minimum in T, (Table 9). These findings
demonstrated that TPC gradually increased with
the increase in date pit powder concentration in
treatment. There was significant impact of storage on
TPC of date bars. Within two months storage period
at ambient temperature, TPC increased significantly
but within acceptable limits, that could be due to
decrease in moisture and water activity. The storage
means values alter periodically from 1.98x10* to
2.11x10*at 0 and 90 days respectively. Al-Hooti ez
al. (1997) described that TPC increased significantly
in all four treatments ranging from 1.00 to 2.18
Log, CFU/g in date bar samples during six months

of storage.

Conclusions and Recommendations

Results suggested that date pit powder and soy protein
isolate enhanced the physicochemical properties
of date bars. Combining date pit powder and soy
protein isolates increases the antioxidant potential
and shelf stability of date bars. Date pit powder and
soy protein isolate are decent source of carbohydrates,
fiber, minerals and proteins for the production of soy
date bars. These date soy bars can be consumed as a
ready to eat food, as an appetizer or as a healthy snack
food. Date pit powder r can be utilized as functional
ingredient in other food products.
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