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Abstract

The novel coronavirus (COVID-19) has spread rapidly to many countries and
has been declared a pandemic by the World Health Organization. People with
weakened immunity are mostly affected by the coronavirus. However, plant foods
increase beneficial intestinal bacteria that help a lot in increasing people's immunity
by 85% using different minerals such as zinc, selenium and other foods rich in
Vitamins C and D. So the aim of the study was to produce food products ( date bar,
chocolate bar, oat bar) rich in zinc, selenium and vitamin D to raise the body's
immunity to confront the coronavirus. The results of the study showed that the newly
processed date , chocolate and oats are higher in vitamin D3, C, zinc and selenium,
and therefore more valuable in preventing COVID-19 when compared to the control
bar .The results also showed a significant increase in protein in the newly processed
date bar compared to the control bar, as well as it also increased other nutrients (fats,
fibers, carbohydrates and calories), and in the newly processed chocolate bar, the
protein, carbohydrates and fibers increased significantly, while calories and fats
decreased, which indicates for a healthier product. Moreover the newly processed oat
bar has more protein and fat but less fiber, carbohydrates , and calories than regular
oat bars. Finally, the new formulation of the newly processed date bar showed an
increase of n-3 FA, n-9 FA and MUFA, while it revealed a decrease in UFA , n-6 FA,
PUFA and P/S. While the newly processed chocolate bar increased UFA, n-3, n-6, n-
9, MUFA and PUFA and less than in SFA and also P/S, as well as n-3, n-9 , MUFA
and SFA levels increased, while UFA, n-6, PUFA, FA and P values decreased / S
unsaturated / saturated in newly processed oat bar. The study recommends that the
new foods obtained (new chocolates, dates and oats bars) be used in their applications
and produced on a commercial scale to benefit the public in raising their immunity,
and this is necessary for all diseases, not just COVID-19.
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Introduction:

The Novel Coronavirus disease-2019 (COVID-19) is a contagious
disease characterized by a several acute respiratory syndrome of
coronavirus 2 (SARS-CoV-2). This disease has wreaked havoc
worldwide, claiming more than 5.5 million lives and infecting close to
323 million people by 16 January 2022 The virus that is reported to have
originated from Wuhan, China has spread to over 200 countries in a span
of just 6 months. People with certain prior ailments like diabetes, cancer,
hypertension, cardiovascular illness, neurological disorder, and
respiratory issues are at a higher danger of having COVID-19
complexities. However, persons with more youthful age, vigorous
resistance, nil fundamental sicknesses and no habit of smoking or
vaping, are likely to battle the surge of the infection, since in that case,
COVID-19 can only bring about a minor viral infection (Vishwakarma
et al.,2022).

Infections with Severe Acute Respiratory Syndrome-Coronavirus-2
(SARS-CoV-2) can be asymptomatic (40 % of the cases) or cause a mild
illness (40 %), but in about 15 % of the cases, the several disease
develops, characterized by clinical signs of pneumonia (fever, cough and
dyspnoea) plus one of the following: Respiratory rate > 30 breaths/ min;
severe respiratory distress or SpO2 < 90 % on room air as defined by the
WHO (Wessels et al.,2022). To date no widely available drugs or
biologics for worldwide use have been shown to be effective in the
prevention of COVID-19 (Bhatta et al.,2022).

In the wake of the COVID-19 pandemic, improving immunity
assumes a significant job in keeping up optimum health. As a well-
known saying —prevention is better than cure. While there is no
medicine yet discovered for COVID-19, it will be acceptable to take
preventive measures which help our immunity during circumstances
such as the present. Food plays a key role in deciding generally health
and immunity. Eating a low-fat, plant-based eating habit may help give
the immune system a boost. The immune system depends on WBCs
which produce antibodies to battle against microbes, viruses,etc
(Ojha,2020).

The immune system is complex and sophisticated, consisting of
many interacting components, which protect the body from pathogens,
as well as other harmful intrinsic and extrinsic factors such as cancerous
cells ( Lockyer,2020). The immune system protects the body against
disease or other potentially harmful foreign bodies. When functioning
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properly, the immune system identifies and attacks a variety of threats,
including viruses, bacteria and parasites, while distinguishing them from
the body's own healthy tissue ( Reddy<«2020 & Ahmed et al., 2021).

In order to develop the physical and mental health of individuals
concerning the COVID-19 pandemic, vitamin rich food is essential.
Noteworthy, there is a link between food and immunity. In fact, existing
evidence highlights that food has a profound effect on people’s immune
system and disease vulnerability. It is also mentioned that nutrients may
change immunity through the activation of cells, amendment in the
creation of signaling molecules, and gene expression . An adequate
intake of minerals like iron, zinc, selenium and vitamins C, D and E are
predominantly vital for the maintenance of immune function (de
Almeida Brasiel, 2020).

Vitamin C is an important aspect of improving immunity, for kids,
adults, or even elderly people. Fruits like oranges, papaya, kiwi, and
guava are rich in vitamin C and should be included in the diet. (Arshad
et al.,2020). This is a strong antioxidant that can boost your blood
antioxidant levels. It is recommended that vitamin C supplements is
essential to boost immunity, as vitamin C is involved in many parts of
the immune system ( Darbar et al.,2021).

Vitamin D is involved in innate and adaptative immune responses
(Francois et al.,2020). The physiological role of vitamin D in fighting
against infections and diseases has been widely studied. Recently,
vitamin D was found to reduce the risk of the common cold and other
similar viral infections (Junaid et al.,2020).

Zinc is an essential nutrient that plays a vital role in immune system
response, wound healing, synthesizing proteins and DNA, and many
other bodily functions. It is used in DNA synthesis and cell propagation.
Moreover, it is involved in the regulation of innate and adaptive immune
responses, cell signaling, and the production of immune cells (de
Almeida Brasiel,2020).

Selenium is a significant part of the body's antioxidant system,
ensuring the body against oxidative pressure, a natural by-product of the
body’s metabolism. There is currently extensive proof that selenium
assumes a key role in the functioning of the immune system
(Ojha«2020).

This work was conducted to process some functional foods that
enhance immunity to fight against COVID-19 disease.
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Material and method
Materials:

Dark chocolate, oats, dates, peanut butter, wheat germ, almond,
walnuts, cashew and mushroom were purchased from the local market
Mmenofia Govorate, Ashmoun, Egypt. Dried mango, goji berries and
pecan were purchased from Abu Auf Food Industries, Cairo, Egypt.
Dried guava, dried apricot and honey were purchased from Shana
Company for Natural Healthy Food, Cairo, Egypt. Cod liver oil was
obtained from IHerb for Health and Natural Products ( St Lous, USA ).

Methods
Date bar preparation
A control date bar was prepared according to (Ansari et al.,2021).

A new formulation date bar: (sample weight- breaking the nuts 100g
of both pecan and cashew nuts into small pieces- cut dried fruits 100g
guava into small pieces- wash, peel and chop 100g of mushroom and
season them in 5g butter over a low heat- add 150g of date palm- add
50g cod liver oil to the date palm and rub it well- add mushroom to the
date palm- add nuts and dried fruits while continuing to rub and stir
well- put the mixture in small molds- then it placed in the refrigerator).

Chocolate bar preparation

A control chocolate bar was prepared according to (Dian and
Dedy,2015).

A new formulation of chocolate bar: (weight of nuts 100g almond
and 100g cashew- breaking nuts into small pieces- weight of dried fruits
20g guava and 130g goji berries- cut dried fruits into small pieces- melt
1509 of dark chocolate 100% cocoa on a water bath- add 55g honey to
chocolate- add 55g cod liver oil while stirring- add nuts and dried fruits
to the mixture and mix well- the mixture is placed in small molds- then it
is placed in the refrigerator).

Oat bar preparation
A control oat bar was prepared according to (Tiwari et al.,2017).

A new formulation oat bar: (sample weight- nuts cracker 100g each
of walnuts and almond- melt 60g of peanut butter over low heat- cut the
dried fruits 100g of mango and 60g of apricot into small pieces- add 40g
of honey- add 60g cod liver oil stirring- add 130g of oats and 50g of
wheat germ to the previous mixture and keep stirring- add nuts and dried
fruits and stir well so that the mixture sticks together- put the mixture in
small molds- then it is placed in the refrigerator).
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Analytical methods
Chemical composition:

Moisture, protein (N x 6.25), lipids (ether extract), ash and crude
fiber contents were determined according to AOAC (2000). Total
carbohydrates calculated by difference. The determination of minerals
(Zn and Se ) was carried out by the Atomic Absorption Spectrum.

Dietary fiber:

Total dietary fibers are determined using the enzymatic-gravimetric
method (Total dietary fiber assay Kkit, Product Codes TDF-100A)
according to (AOAC, 2000).

Determination of Fatty acid composition:

The fatty acid composition was determined by the transmethylation
of the fatty chains to fatty acid methyl esters (FAMES) according to the
modified method by Zahran and Tawfeuk (2019).

Mineral contents:

Mineral quantification was carried out by Atomic Absorption
Spectrophotometer (type AAnalyst 400, Perkin— Elmer, Waltham, MA,
USA) after sample digestion with HCI as described by AOAC (2000).

Amino acids pattern:

Amino acids were determined after hydrolyzing the defatted
samples as well as newly formulated samples with 6 N HCl at 110 <C for
22 h in a nitrogen atmosphere using a Beckman amino acid analyzer
(Model 118/119 CL) according to the method described by Moore and
Stein (1963). Tryptophan was determined after alkaline hydrolysis
Moore and Stein (1963).

Determination of vitamin C:

Ascorbic acid content was determined using the 2, 6-
dichlorophenol-indophenol titration method described in AOAC (2000).
Extracts for vitamin C analysis were obtained by homogenizing one
gram sample in a 20 ml cold solution of 3% (w/v) oxalic acid, and
8% glacial acetic acid (v/v) in water until uniform consistency was
achieved using the Ultra-Turrax homogenizer. The homogenates were
centrifuged at 10,000 rpm at 4°C for 10 minutes. The supernatant was
recovered and measured for vitamin C immediately by 2,6
dichlorophenol dye.
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Determination of Vitamin C by HPLC:
Preparation of Extraction Solutions

Extraction solution was made by mixing 50 mL of ace-tonitrile with
10 mL of glacial acetic acid and the volume was finally made up to 1000
mL with double distilled water.

Determination of vitamin D by HPLC-FLD
Analytical HPLC

An Agilent 1100 chromatographic system (Agilent Ltd., South
Queensferry, UK) was used for the analysis and quantitation of
tocopherols. The ChemStation software controlled the whole
chromatographic system. Reversed phase HPLC with fluorescence
detection (excitation 292 nm, emission 325 nm) was used. Tocopherols
were separated on Agilent Exlipse XDB-C18 column (5 um, 150 mm X
4.6 mm i.d.) using isocratic elution with a mobile phase consisting of
acetonitrile : methanol (70:30). The flow rate was adjusted to 1 mL/min.
Column temperature was kept constant at 30-C.

Sensory evaluation:

Control (date, chocolate and oat) were organoleptically evaluated for
their external and internal properties by 20 staff members of Home
Economic Dept.Faculty Of Specific Education. Menofia University,
Ashmoon scores were as follow: Very good:8<9 - Good:7<8 - Fair:6<7-
Weak:5<6 -Rejected: 4<5(Watts et al.,1989).

Statistical analysis:

Analysis of variance was conducted for the data in accordance with
procedures described by Steel and Torrie (1980). L.S.D. at a 5% level
of significance was used to compare between means.

Results and discussion

No drug or ultimate cure for COVID-19 is yet found. Even vaccines
are allocating at 70-90% only, whence the hope is to get stronger
immunity. Accordingly this work was conducted to enhance immunity
via newly processed foods that contain pronounced levels of Vit.D,
Vit.C ,zinc and selenium known to support the immunity system, e.g
functional foods. Analyses of newly processed foods revealed the
following:

A. Date bars:

Newly suggested date bars raised the protein level % of DRI (Table
1) to 23.16%, 28.19% and 68.26% when consumed by males, females
and children respectively, values for control bars were 4.82%, 5.86% and
14.21% respectively indicating the high nutritional value of newly
formulated date bars, which undoubtedly able more to fight infectious
disease due to high protein level. This was also receded for fat and other
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nutrients, showing the benefit of newly suggested date bars to enhance
immunity and struggle against COVID-19.

Table (1): Chemical composition for date bar

Control New formulation
Cemenl Vale Feoale  Child Vale Female Child
cof dpt:SIt;ﬂrs (31-50 vear) | (31-50 vear)  (4-8 vear) {31-50 vear) (31-50 vear) (4-8 vear)
re Content Hor Cantent % Of Content Hof Content % OF DRI ot Cont ||l‘ % Of DRI *or Cantent ot % Of
Ot gy | pr1 S pRy MM comrol | DRI ™™ contral | DRI || conral DRI
Moisture .86 8.86 886 0.2 | 154 10.21 ‘ 11524 1021 | 154
Fat 009 00| 009 |03 009 |0.155 1635 |1816666 89 |18.37 1635 |18166.66: 7 |24.40| 1635 |18166.66 58 18.18
Ash 218 L18 118 166 | 122 266 ‘ 122 266 | 122
Ceude fibre 273 A8 173 |92 173 (1092 T 267 38 |19 119 267 5 |96 71 67 2% 1916
Crude protein 270 482 270 | 586 270 |1421) 1297 | 480.37 56 |1316 1297 | 480.37 46 |28.09| 1197 | 48037 19 68.26
Total carbohydrates| 8344 1779 8344 |23.65 8344 |2550| 50.52 | 6055 469 | 1077 5052 | 6055 353 |14.31] 5052 | 60.55 326 1549
Total Calaries 34537 10.90] 34837 [15.69 537 [18.17) 40L11 | 116,14 2900(13.83 40L11 | 11614 2200|1823 | 4OLIT | L1614 1900 21.11

Data of (Table 2) show the levels of Vit.D3, Vit. C, Se and Zn in
unsupplemented and supplemented date bars as consumed by males,
females, childern, with reference to the DRI. It is evident that levels of
vitamins and minerals were raised in bars due to supplementation.
Accordingly, the values calculated for males, females and children, as %
of DRI raised appreciably by mentioned practice.

As reported by (Rondanelli et al.,2018 and Arshad et al.,2020)
vitamin C is useful for cold patients, children and adults and is
improving immunity even for elderly people. The administration of 15 g
of vitamin C per day decreased the mortality rate in COVID-19 patients
(Thirumdas et al., 2021). The government now officially recommends
high-dose vitamin C therapy in their guidelines for the treatment of
COVID-19 (Grober and Holick, 2021).

Vitamin D fortification of foods, particularly for older people is
useful, specifically for older people with high vulnerability to COVID-
19 (Hashemifesharaki and Gharibzahedi,2020). Zinc has the nature
of anti-viral properties and could reduce the intensity of COVID-19
infection (Ramaiah et al., 2020). The use of selenium may be of
particular significance in terms of resistance to COVID-19 processive.
The use of selenium supplements could help in the treatment of
COVID-19. As reported by (Ayad et al.,2020) dates are rich in selenium
and zinc.
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Finally, data from (Table 2) indicated that newly formulated date
bars are actually rich in vitamin D, vitamin C, selenium and zinc.

Table (2): Vitamins and minerals of new date formulation considering the
age and sex consumed

Control New formulation
";:;::'P‘:ZI“S"" Viale Female Child Vil Female Child

of date bar (31-80 vear)  (31-50vear)  (4-Byvear) (31-30 vear) {31-50 vear) (4-8 vear)
%0r %Of . %0f . % Of %Of| . % Of % Of % Of % Of
Content DRI Content DRI Content DRI Content control DRI DRI Content control DRI DRI Content contral DR1 DRI
Vitamin D3 (ug /100g} ¢ 0 ] 0 0 0 1934 | 0 15 12893 1934 0 IS (12893 1934 | 0 |10 1934
Vitamin C (mg/100g) ¢ 0 0 0 0 0 7698 0 90 8853 ( 7698 0 75 [102.64 7698 0 23 307.92
Selenium (ug /100 g) 3 545 3 545 ) 10 001 | 667 35 3638 2001 667 55 (3638 1001 | 667 | 30 66,7
Zine (mg /100 g) 044 4 04 S5 04 88 I8 | 950 11 38 | 418 950 8 (8225 418 | %R0 | 5 Bi6

When the EAA content was calculated as g/100 g product (Table 3)
it could be observed that values as % of DRI were higher for newly
formulated data bars then that of the ordinary bars. Nothing could be
observed for changes in isoleucine and lysine (deficiencies in the protein
of newly processed bars) (Table 3), as their contents in the new product
were higher plan that of ordinary bars. It should be recommended that
new bars were not processed only of dates, where many other ingredients
of nutritive value were added (mushroom, cashew, pecan, dried guava
and cod liver oil).

Table (3): Essential amino acid profile (9g/100g product) for date bar
according to age and sex of consumed

Condrol New farmulation
\m‘mn scid profile Male Female Child Male Female Cluld
{1008 produel) < 3.5 1.5 T . .
Faential AA ) (Jl-_ﬂ}nzlr() ‘ (3030 year) / 14-8)!"4“)( ; ( I-.Iﬂr_\gzlr) s f _Ll-‘.lJfA\mll o (4‘(8:.“” of
. ") SO0 Y . ) ity . " i) ) b
‘(m\lmll IRI ‘( mmntv IR 1( nnlnlll IR ‘(mmm‘ DRI DRI DRI I(nnu‘nll Rl ‘IlRI' Rl ,( nnlom‘ DRI DRI I
Wistitline 002 258 00k 34 ; 00426 760 0359 I3 |.(l|)8;5,‘.(|“ G330 LI03RS GRZR 4094 0339 13038 0.2 9902
Ton lencine D0H 34 D44 3RS 00 326 Nied T4R4S 14 ! 457 0064 4545 AR SET O DO6d R4S DATE| 134T
. , . . I , . . ! . . ) . . ,
Leucine 1,037 ? 0057 243 ! DO5T  SNE O LOZS 179814 LESAIASNO LO2E O ITORME DLM6 4069 1025 19N 0969|0578
. . . . | . . . . | . . . . . . .
Lysine 0073 237 0073 282 0475 699 05X TI0SS 508 [1T0 086 TMMSS L83 1079 0526 TIORS LOAS) S0.3)
Threaning 05y 381 DAy 427 0055 105 0oy 11377 |.5|3§.\‘).HH Ho0d 11773 1242 4855 060} 1T QAL 11754
f . . . . | . . , . .
I'ryptuphinn 04 112 44 |JJ\(1; DA 301 08T BLOL 05210 BATE RHOL 322 1491 DATD RINOE 133| 27RI0
Valine 0065 Je) 0065 442 0065 1042 0S5 LM 1.7‘?2523.74 515 LI 1472 M 0515 TALH 0.008| 8470
Methinning = gysteine 0,027 190 P 2‘}5‘ {11 B {111 % N I 1 ‘.’uH,l’nJ GAT T LA 1 G54 2047 0J4TA| 110N
Phenylalaniue + tyrosine 0045 171 D048 201 DS R L6 BISSRR LGIZI40IT Lo 23RASE 16 8 1.0¢ 235555 0.893|118.70
i

Fatty acids composition of original and new date bars is given in (Table 4).
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Table (4): Fatty acid profile of date bar

Contral Maw Zormmlstion

Femy zoids prodls 24 Contant Contant 5ot rontrel
[ i
[T g.73 357 EIET
C.al L]
C.50 L £58 i
C.3. AT 302 tuall
.52 T R ER
[T w33
[P G el RN
cxxi 3
[ i
[SREN R
UBFA funazturztzd Ity zoids) 4:.82 4..498 G743
SEA zemretad ety zoids) R ‘g g "AT AL
Dmapz - 3 ET]
Dmapz - 8 3058 2LL R
Dmagsz - 5 A gL R
MUFA fmons unzzmretad Zomy 2oid) 50 L tord
PUBA poly unazmretad Zomty zoid) T 2523 i
Un3emretsd semretad I £:27 45.4853
P 5 pelv unszmret=d szmrzted] 285 L 3.5

It could be observed (Table 4) that the new formulation date bars fat
was more unsaturated that the control bars. New formulation bars had
higher SFA, n-3FA, n-9FA and MUFA, while revealing lower UFA, n-
6FA, PUFA and P/S. Therefore, the new formulation indicated more
health aspects due to less fat saturation.

B. Chocolate bar:

Data of (Table 5) show the gross chemical composition of control
and new formulation chocolate bars. It is evident that the new chocolate
bar formulation had somewhat more moisture content. This may be
avoided during processing steps, such as dehydration practice.

Table (5): Gross chemical composition for chocolate bar

Control Now formulation
c““":.':ﬁ“' Male Female Chill Viale Female Child
(_r‘l‘hmllel::':;r Gliver)  Glvan  ddvan 3180 sear) 3150 )
Suof LY Saorf “ouf % of % f Lol . S uf % af

Cantens DRI Content DRI Content DRI Content control DRI DRI Content control DRI DRI Cuntent control DRI DRI
Moisture 1.36 1.36 130 T8 940 T8 A4l TE A
Fat 46 51,68 16 G8.65 it T3 MY SRSORY M7 M09 LR 4T el MY RAY S 4N
Ash 36 36 36 352 YR 352 LI | 332 EX |
Crude fibre 163 4089 163 652 16.3 63,2 HA3 T B 15 953 M43 M2 98 M4OX B
Crude protein 125 23 125 MUF 18 68T8 0 IR M6 A6 LS 183 LAY 46 P86 K3 16T 1 %A1
Tatal WA 431 WM 853 N 6l 3654 18083 469 T 3A IBNSY 3R WS 054 18033 336 1L
carhohvdrates
Total Calories A6 TR A6 24T SHS6 M08 3133 R0 200 1§ 43723 SN i 1987 43723 023 19K 23
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Evaluation of the gross chemical composition was carried out via
calculation of different nutrients as % of DRI considering sex and age.
As for the fat, it could be noticed that the new formulation contained
appreciably less content which reduced from 46 to 24.19 g/100 g. This
may mean a healthier product because of less fat. It is clear that 100 g of
chocolate bars of new formulation by a child will cover about 2.2% only
of DRI in fat ,v.s 53% of DRI when control bars are consumed, this may
aid in avoiding obesity in children. The ash decreased slightly (3.52 %
ash) in the new formulation in comparison with the control (3.6 % ash) .

The new chocolate formulation revealed more fibre content (18.32
%) as compared with the control (16.3 %) only. The fibers were reported
to show desirable effects in figuring diabetes, cardiac disease and
obesity

(Kerimi and Williamson,2015 ). Therefore the increase of fibres is
desirable, provided that the eating qualities do not deteriorate.

In a study by (Agarwal,2013) ,chocolate consumption was
associated with a reduction of cardiovascular disease by 37% ,diabetes by
31% and stroke by 29% . As reported by (Haritha et al.,2014 & Patel et
al.,2019) the various health benefits of dark chocolate includes, stroke
prevention, alleviation of hypertension, regulation of blood sugar and
insulin dependence, reduced risk of type Il diabetes, antioxidant
protection, alleviation of cold and cough, reduced cancer risk, reduced
risk of colon cancer, slowing aging, increased immune function, slowing
the progression of AIDS, DNA repair and protection, Alzheimer’s
protection and alleviation of premenstrual syndrome. Also (Dala-Paula
et al.,2021) have high levels of bioactive compounds, including
flavonoids, and phenolic acids.

It could be noticed (Table 5) that in the new chocolate formulation
protein content raised from (12.5% control sample ) to 18.34% (above
47% increase). One hundred grams of dark chocolate of the new
formulation covers 96.52% of DRI for children compared to 22.32%
only considering the control product.

Total carbohydrate raised from 4.31% (control product) to 7.79% in
new formulated bars (about an 84.88% increase ). Nevertheless
(regardless of protein and total carbohydrates) increases, due to fat
decrease, the total calorie content decreased from 544.96 to 437.23
(calories/100g) indicating the health benefit of processing of new
chocolate formulation.
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The results of (Table 6) show the vitamins and minerals contents
of the dark chocolate new formulation considering the age and sex of
the categories.

Table (6): Vitamins and minerals of new dark chocolate formulation
considering the age and sex of consumed

o Control New formulation
Vitamins and .
mineraly Make Female Child Male Female Child
uf choeolate 1 31-500 year} l,ﬂ-ﬁlul‘ﬂilr v : . 131-50 vear) o 13180 year) O Hyan
bar . ool Youl . ool %o af o 0f Yoof Yool |, Yol Yaof
J . Content DRI Cansent CBRL Cimtent ORI Content comtenl DRI DRI Content eomrl DRI BRI Content contend DRI DRI
MaminDd by T e 15 IS BT 0I5 IS4 BT 0 0 w1
g 1thg) . . . . . . S . . S . R
Vitamin b0 | e b e 0 W TN GRR6 b TS KL | oeke 0 25 274
mg THg . . . . . . i - L
Stleaiom 2 ? ? N el s nwo N W WY 363 739
s 1] (% 1036 o8 1136 68 FI T 5 LR ) 2 S | ) 1Y 3632 A3 0 36 W T
|mgll$n I ST N T X T I B R )

It is clear (Table 6) that control dark chocolate bars were totally free
of vitamin D3 and vitamin C, meanwhile due to the incorporation of
different ingredients (cashew, almond, honey bee, dried goji berries,
dried guava and possibly cod liver oil), the product showed 23.77
ug/100g of Vit.D3 and 66.86 mg/100g of Vit. C. Therefore, the newly
formulated product is of more immunological action and more able to
fight COVID-19 disease and also similar respiratory diseases
(Alagawany et al., 2021). For instance, a new dark chocolate product
(100 g) revealed calculated 159, 159 and 238% of DRI for males,
females, and children in Vits D3 and 74.28, 89.14 and 267.44 in vit. C,
control product was free of both vitamins.

Selenium content was increased to 12.36 ug/100g in the control
sample, while in the newly formulated product it was 22.19 ug/100g
(79.53% increase). Similarly, zinc increased from 3.31 mg/100g to 5.36
mg/100g (61.93% increase). This makes the newly formulated dark
chocolate bars are with more immunological properties. Selenium has an
important effect on both innate and acquired immunity as reported by
(Alexander et al.,2020). Zinc is an important mineral having a crucial
role in the immune system (Joachimiak,2021), especially for COVID-
19 disease (Mahwish et al.,2022).

Results of (Table 7) indicated also the merit of newly formulated
chocolate bars over control when reviewing the data of EAA when bars
were consumed by males, females, and children. Whil the exception of
isoleucine, in the case of all other 8 EAA values as % of DRI for the
newly formulated product was pronouncedly more than that of control
bars regardless of age and sex, indicating that bars were better for the
former theme in the latter case.
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Table (7): Essential amino Acid profile (gm/100g product) for chocolate
bar according to age and sex of consumed

Aming acid Cantral New formulation

prafile - -

sty Male Female Chilil Male Feniale Child

ek (31-50 y ear) (31-8 year) {4-8 vear) {31-80 vear) {31-30 vear) (4-8 year)
E""'d."f':‘ it % of Yonl % of Tl o of ] % of %l
asential AL Content ORI Content BRI Content DRI Content control DRI DRI Content control DRI DRI Content comtrol DRI ORI
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loleucine 8375 2670 6375 3261 0375 [TRO5| 0090 M 14 643 0490 | 2 | LIS TA3 G090 2 |0475] 1895
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Plenylalazine 19 05 Y 08 | 86 | 174 M2E 2632 6512 LT | MME | L6l 2N LTI MK |[0893[1908d
+ tyrosime .

Data presented in (Table 8) revealed that newly formulated

chocolate bars contained fat that was more unsaturated than that of the
control product, indicating healthier chocolate in the former case that the
latter one. Newly formulated chocolate bars had more UFA, n-3, n-6, n-
9, MUFA, unsaturated/saturated FA and PUFA, but less SFA and also
higher P/S than the control chocolate bars.

Table (8): Fatty acid profile of chocolate bar
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C. Oat bars

Data presented in (Table 9) show the gross chemical composition of
control and newly formulated oat bars. It is clear that the newly
formulated oat bars had 2.71% increase in moisture. Also new oat bars
had higher fat (+106.8% increase), ash (+5.82% increase) and protein
(+23.46% increase), but less crude fibre (- 40.59%), T. carbohydrates (-
44.04%) and calories (-15.85%). As reported by (Sangwan et al.,2014)
oats are characterised to constitute large amounts of T. protein,
carbohydrate, fat, and fibers. Therefore the decrease in fibres, T.
carbohydrates and T. calories indicate the T. sum effect of added
ingredients during processing the newly formulated oat bars (wheat
germ, honey bee, peanut butter, walnuts, almond, dried mango, dried
apricot and cod liver oil).

The increase of fat (106.80%) and protein (+ 23.46%) attracts the
attention. (Paudel et al., 2021) found that protein in oats ranges 13 to
20%. Oat flour received increased attention due to its health effects. Oat
reduced serum cholesterol, cardiovascular disease (CVD), and prevent,
cancer, diabetes and gastrointestinal disorders (Martinez-Villaluenga
and Penas, 2017). Oat have high nutritional value and lacking of
allergenicity (Sterna et al., 2016). Accordingly, oat bars selected in
present work to support immunity and fight COVID-19.

Newly formulated oat bars had higher fat content (106.80%
increase). This oat fat however, is mainly unsaturated. According to
(Sterna et al., 2016) oat lipids contain 78-85% unsaturated FA
associated with reduction of serum cholesterol, prevents several
important diseases including cardiovascular diseases. Oat characterised
by unique antioxidants (Sangwan et al.,2014).

As % of DRI, highest values were found (Table 9) when bars
consumed by children (fat, fibres, T. carbohydrates). As reported by
(Sterna et al.,2016) oats are a major component of infant foods due to
high nutritional profile, palatable flavour, good shelf-life, stability and
low cost, which are mainly used for breakfast cereals, porridge, bread
and mainly biscuits and infant food.
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Table (9): Chemical composition for oat bar

Control New formulation
u.(n:‘::::::.lm Male Female Child Male Fomale Child
¥ (3-8 vear)  (31-50veary (4-8 sear) {51-80 v ear) 13150 vear) (-4 year}

oF uat har ’ g of o o T of o url ’ oy ol e nl'l ’ vyl e n.l' ’ “uyaf
v(lmlcnlv DRI ‘( nnlvnlv DRI ‘(unlcnl. DRI '('m“m‘wntrulv DRI DRI V(l"“mtrumlrulv DRI‘ DRI v(nn[l'lllrl‘"mr“IVDRlv DRI

: Muistare v.41 .42 942 1213 12877 1213 1877 1213 13877
Fat 691 70 691 LR3I 681 1191 1429 268 ¥ 14 1429 68 67 2032 1429 KB SR 2463

Ash Like b 206 LIE ISR LIK 05K I8 10583
Crude fibre 1365 3502 1368 S 13465 S KD 84 3RO 34 K0 M4 X 3 B Smal 25 L
Crude protein 1262 2255 1242 2743 1242 664 IASR O 1D345 50 1781 IARR 12045 46 3386 15SR 12345 1 w2
Total carbohsdrates 8825 18R RS23 205 8525 M08 4771 359 400 1017 4771 RAon 3R3 L3S 4071 A6 e 1463
Total Calorics 8567 1864 45367 262 45367 23R8 JRLTT R4S 1000 1316 3BLTT 8415 2200 17.35 38177 BLES 1900 20.04

The results of (Table 10) show the vitamins and minerals of oat
bars. It is obvious that newly formulated oat bars revealed more levels of
Vit.D3, Vit. C, Se and zinc. According to (Sangwan et al.,2014). Oats
are characterised by large amounts of vitamins and minerals. Moreover,
the higher D3, Vit. C, Se and zinc were found to be effective in COVID-
19 relieving of prevention COVID-19 (Alexander et al., 2020; Junaid
et al., 2020; Ojha, 2020; Hashemifesharaki and Gharibzahedi, 2020
and Mahwish et al., 2022).

Table (10): Vitamins and minerals of new oat formulation considering the
age and sex of consumed

Control New formulation
Hamm g Female  Chill Vile Femal Child
L GlShyer)  G1Svean (48 vear) {310 year) (3150 year) (44 vear)
oF ual har . A"f (-)f' T ;)f' ) .V'an' o uf‘ % uf. e uf. ks uf' o u;‘ " of
. 'l 0 { v L] 4 ' . L] A
Content DRI Content DRI Content DRI Content cuntral DRI DRI Content contedl DRI DRI Conkent control DRI DRI
‘{1']"‘"]“':'”)3 w0 b | N6 w15 IR M6 0 15 3T W46 b 10 26
“n:“‘"]':]'l‘.(' 09 L W L2 N9 36| TIAT TORSSS un ToMS 7187 TNSSS TS OSH) TLAT TONRSS 25 18748
Seleniom WSS NS 4SS 25 RIB| 0D M4 S5 OALTDOM0 04 S ST D 24 3o
lugTWg) . . . . . . . . . . . . ..
Linv 39736 39T el 397 M| 477 IS 11 4336 477 1M 8§96 47T IMIS & vsd
(mg /100 g)

When EAA calculated as g/100g protein decline in EAA due to new
formulation of oat bars, decreased from 3 EAA (when calculated as
g/100g protein) to only one (isoleucine) considering male, female and
child (Table 11) while all other EAA increased in 100g product,
confirming the improvement of newly formulated protein compared to
control.
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Table (11): Essential amino acids profile (gm/100g product) for oat bar
according to age and sex of consumed

Control New formulation

Amino acid profile  Male Female Child Male Female Child
(100 g procuct)  (31-50vear)  (31-30vear) | (48 vear) (31-30 vear) (31-50 vear) {4-8 vear)

Essential AA Yol % of Y%of % of % of % of % of % of % of
| Content DRI Content DRI Content DRI Content contral DRI DRI C""“"[’rumml DRI DRI Content contrl DRI DRI
Histidine 0464 | 46 0404 | 56 | 0404 133467 0642 13836 LOUB 63.69 0.042 13836 0818 TI.M 0642 13836 034218772
Fso leucine 0,516 | 3686 0516 4487 0516 10863 0083 160 14 593 0083 161 115 701 0083 160 4475 1747
Leuging L1 (3836 LOU [43.0] 101 10423 1043 10327 2856 36,52 1043 10327 2346 M6 1,043 10327 4.969(107.64
Lysine 0.516 (1675 0816 (2040 0516 4938 045 1438 308 209 0745 14438 183 2945 045 14438 L4S) 71
Threonine 0431 2881 0431 (3470 0431 84 0691 16052 LA12 JAT0 0091 16032 1242 8564 0.691 160.32 0513 13470
“Tryptophan 0136 3214 0126 (3803 0026 9474 0235 18651 0302 3995 0235 18651 0312 7198 0235 186,51 0.133176.69
Valine 0.662 |36.94 0662 4497 0.602 10888 0708 10695 1792 JO.51 0708 10095 1472 481 008 10695 0.608)116.45
::::gf:mw D28 1357 0218 1890 0.218 4580 0550 255 L4 3OO0 0556 255 LIS MRS 0550 IS 0TS 117
E::::ﬂ:lanmﬁ D810 |30.78 0810 (3747 0810 9071 142 17531 2632 8395 142 17R3 2162 6568 142 17531 0.893) 189

Data of (Table 12) show the levels of FA and their evaluation
compared to DRI. It was found that both control and new formulated oat
bars contained unsaturated fat showing 78 and 77% unsaturated FA. The
effect of additives to oat was higher and unsaturation characterised the
bars fat.

Due to formulation of new oat bars n-3, n-9, MUFA and SFA
increased while UFA, n-6, PUFA, unsaturated/saturated FA and P/S
decreased.

Table (12): Fatty acid profile of oat bar
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Data collected from sensory evaluation that carried out by panelists
and statistically analyzed showed that (date bar, chocolate bar and oat
bar )had good scores in all investigated sensory attributes ( aroma, taste,
color, texture and overall acceptability) as given in (Tables 13, 14 &15).

Table (13): sensory evaluation of control and new formulation for

date bar
Groups Aroma Taste Color Texture Overall
Mean £SD | Mean +SD | Mean £SD | Mean £SD | acceptability
Mean + SD
Control 7.89° 7.99° 7.71° 79°+053 |7.88° +0.21
+0.58 +0.26 +0.55
New 8.7°+0.47 |8.95° 8.95° 8.85°+0.37 | 8.86 % +0.15
formulation +0.22 +0.22
LSD 0.34 0.16 0.27 0.29 0.12
Table (14): Sensory evaluation of control and new formulation chocolate
bar
Groups Aroma Taste Color Texture Overall acceptability
Mean +SD | Mean +SD | Mean £SD | Mean Mean + SD
+SD
Control 7.85° 7.33° 8.16° 8.1°+0.37 | 7.85° +0.23
+0.45 +0.47 +0.51
New 8.9%+0.31 |8.7%+0.47 [8.95° 8.9° 8.86 * +0.15
formulation +0.22 +0.45
LSD 0.25 0.30 0.25 0.26 0.13

Table (15): Sensory evaluation of control and new formulation oat bar

Groups Aroma Taste Color Texture Overall
Mean £SD | Mean £SD | Mean £SD | Mean acceptability
+SD Mean + SD
Control 7.9°+0.39 | 7.96° 8.1°+0.31 |7.7°+0.58 | 7.93" +0.20
+0.45
New 8.9%+0.31 | 8.95° 9°%+0 8.75°+0.44 | 8.9 % +0.15
formulation +0.22
LSD 0.23 0.23 0.14 0.33 0.11
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