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Abstract

Date fruit contains more than 70% sugar mainly glucose and fructose and therefore making it an ideal replacement for
sugar (sucrose) in the confectionery recipe. The study investigated the sensory qualities of cookies and chinchin
produced from wheat-date fruit flour blends. 30g and 40g of date palm fruit flour were separately blended with 100g of
wheat flour while 30g of refined sugar was blended with 100g of wheat flour and serves as control sample. The
functional properties of flour blends were analysed while sensory properties of cookie and chinchin produced from
flour blends were assessed using standard methods. The data showed that functional properties of flour blends were
significantly different which ranged for water absorption capacity (137.63 — 161.29%), oil absorption capacity (131.68
— 170.33%), bulk density (0.55 — 0.65g/ml), foaming capacity (13.86 — 16.31%), foaming stability (45.51 — 50.66%),
emulsification activity index (12.35 — 16.53%), gelatinization (70.25 — 72.91 °C), pH (5.43 — 6.54) and swelling index
(10.80 -13.54%). Also, the values of sensory properties ranged from 6.83 — 8.33, 6.43 — 7.70, 6.60 — 8.00, 6.27 — 7.70
and 6.80 — 8.20 for colour, flavour, taste, texture and overall acceptability respectively. The cookies produced from
100g wheat flour and 30g date palm fruit flour blend was most acceptable in terms of colour while chinchin produced
from 100g wheat flour and 40g date palm fruit flour blend was most acceptable in term of flavour, taste and overall
acceptability. The study showed that date palm fruit flour improved bulk density, foaming capacity, foaming stability,
emulsification activity index and gelatinization temperature of the flour blends and acceptable cookie and chinchin
could be produce from wheat-date palm fruit flour blends especially when blending 100g of wheat flour with 30g or 40g
of date palm fruit flour.
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1. INTRODUCTION

The date palm (Phoenix dactylifera I) fruit is a
drupe in which an outer fleshy part consists of
pericarp and pulp surrounding a shell of hard
endocarp with a seed inside (Farheena et al.,
2015). They are mainly consumed fresh or
dried. Dry or soft dates are eaten out of hand,
or may be pitted and stuffed with fillings such
as almonds, walnuts, pecans, candied orange
and lemon peel, tahini, marzipan or cream
cheese. Date palm fruit is locally called
“debino” in Hausa language, from the family of
Arecaceae (Al-daihan & Bhat, 2012). Sugar is
an important ingredient in the preparation of
enumerable sweets. It has many functional
properties in foods such as bulking agent,
preservative, texturizer, humectant, dispersing
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agent, stabilizer, fermentation substrate, flavour
carrier, browning agent and decorative agent
(Pai, 2006). In the recent years there has been a
lot of concern about the excessive consumption
of sugar, and its effect on health. Scientific
evidence demonstrates that excessive added
sugar increases the risk of overweight, obesity,
cardiovascular diseases, dyslipidemia, high
blood pressure, tooth decay, nutrient
deficiencies, and may cause hyperglycaemia
and hyperactivity in children and in sensitive
people (Lustig et al. 2012). The World Health
Organization recommends limiting added sugar
intake to <10% of total energy (World Health
Organization, 2003). The food guide from the
United States Department of Agriculture
(USDA) recommends consumption of added
sugar in the range of 6 to 10% of total energy.
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To minimize the intake of added sugar, and
enjoy the delicious sweet taste, many sugar
substitutes are available for use in baking
especially in a situation where low-calorie
alternative may affect positively a medical
condition such as diabetes where sugar
consumption is severely limited. Date fruit
contains more than 70% sugar mainly glucose
and fructose and therefore are high energy food
sources (Dada et al.;2012), thus making it an
ideal replacement for sugar (sucrose) in the
confectionery recipe, which is also of great
nutritional benefit to diabetics and other
metabolic health related patients. Dates
provide a wide range of essential nutrients, and
are very good source of dietary potassium (Al
farsi and Lee, 2008b; Besbhes et al., 2010;
Nehdi et al., 2010). The remainder consists of
protein, fibre, and trace elements including
boron, cobalt, copper, iron  fluorine,
magnesium, manganese, selenium, and zinc
(Al-shahib &Marshall, 2003; Dada et al., 2012;
Farheena et al., 2015). Fruits are an important
supplement to the human diet as they provide
carbohydrate, essential minerals, vitamins,
fibre (roughage) and phytochemicals etc.
required for maintaining health and are
therefore, referred to as protective foods
(Srivastava & Kumar, 2002). Since excessive
consumption of confectionery sweetened with
refined sugar has been found to cause a lot of
health hazards like obesity, type 2 diabetes and
tooth decay. When refined sugar are taken it
immediately goes into the blood stream and as
a result of this, it elevate the blood sugar level
which directly increase insulin production that
can lead to many health related problems like
hyperglycemia (Mcwilliam, 2006). Some
natural alternatives to white sugar for
bakery products namely raw honey, maple
syrup, molasses, corn syrup, stervia, xylitol,
agava nectar, brown rice syrup, evaporated
cane juice, black strap molasses, date sugar
and organic sugar have been reported by
Anon (2010) and Khan (2010). Khan (2010)
reported that one cup of date sugar is
equivalent to one cup of granulated or brown
sugar. Date palm fruit has been found to
contain dietary fibre (Hamza et al., 2014) (8¢
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in 100g of date) (USDA nutrient data base)
which lower the absorption of sugar into the
blood and as a result of this, prevent any health
hazard that could be caused by sugar. Dates
fruits play an important role in the diet and
treatment of obesity (Al shahib & Marshall,
2003b). The proteins in dates contain 23
types of amino acids, some of which are
not present in the most popular fruits such
as oranges, apples and bananas. Dates contain
six vitamins including small amounts vitamin
A, vitamin C, thiamine, riboflavin, nicotinic
acid (niacin) which is an excellent cure for
intestinal disturbance. (Al shahib & Marshall,
2003a). Regular consumption of date has been
found to check the growth of pathological
organisms and help in the growth of friendly
bacteria in the intestine. Due to the amount of
dietary fibre present in date it can be used as a
laxative for those suffering from constipation
(Al shahib & Marshall, 2002). Researches have
also revealed selenium and other element
present in date fruit is effective in preventing
abdominal cancer and important in immune
functions. Date also contains elemental fluorine
that is useful in protecting teeth against decay
(Al shahib & Marshall, 2003). It should be
noted that date palm fruits is nutritious and
excessive consumption of refined sugar has
been linked with several health hazards. Since
date palm fruit is nutritious and contained
natural sugar, date palm fruit flour could serves
as alternative and substitute for refined sugar in
the production of snacks. The study is aimed to
blend date palm fruit flour with wheat flour and
assess the sensory acceptability of the snacks
(cookie and chinchin)  produced from the
blends.

2. MATERIALS AND METHODS

2.1 Materials Sources

The date palm fruit was procured from Iwo,
Osun state. Other ingredients for chin-chin and
doughnut such as flour, margarine, eggs, salt,
vegetable oil and baking powder were procured
at new market in Ile-Ife, Osun state.

2.2 Production of Date fruit flour (Date sugar)
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The date fruits was sorted out and washed to
remove dirt and unwanted materials.
Afterward, the date fruits was deseeded (de
pitting) manually and cut into small pieces with
the aid of knife, cleaned and weighed. The pulp
with the pericarp was then dried in hot air oven
at 60C for 72hours and was subsequently
milled into flour with a blender and sieved
through a 0.35mm mesh sieve to obtain flour
(Figure 1). The date palm flour was sealed in
an airtight container and stored at room
temperature.

2.3 Blending of wheat flour with date flour

The date flour was mixed with the wheat flour
using standard recipe for sugar-flour in

production of chinchin and cookies. The
sample was mixed in ratio 100g (wheat flour:
30g (date flour), 100g (wheat flour): 40g (date
flour) and 100g (wheat flour): 30g (refined
sugar) which was their control.

2.4. Preparation of chinchin and cookies with
date flour blends

The method described by Ballesteros and
Enrique (2012) with minor modification was
used for the preparations of chin-chin while the
method described by Lai & Lin (2006) with
minor modification was used for the
preparation of cookies.

DATE PALM FRUIT

V

SORTING

WASHING

DE-SEETNG

CLEANING

|

OVEN DRYING fOOC FOR 72HRS)

DRYING MILLING (ATTRITION MILL)

SIEVING (USING A 81/35MM MESH SIEVE)

DATE FRUIT FLOLJJ:? (DATE SUGAR)

PACKAGING (USING A\fELLOPHANE BAG)

S

TORAGE

Fig. 1: Flow chart for production of date fruit flour

Source: Manickavasagan (2012)
Recipe for the preparation of standard chinchin

Ingredients used for the production of chinchin are 100g flour, 30g refined sugar, baking powder, 2
eggs, 1 teaspoon vanilla, %2 cup milk, ¥ cup margarine and Y4 tea spoon salt.
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Date- flour blend
Mixing of dry iNgredients together

Addition of sugar and margarine (for controlywhile for blends, sugar will not be added only
margarine will be added

Mixing of ng,’miIk and vanilla
Addition of egg mixtur¥ to the flour based mixture
Forming of dough
Rolling and flattening 0f dough on a floured board
Cuttinglfnto shapes
Frying‘lh a hot oil

Chin-chin

Patlkaging

Fig. 2: Flow chart for production of chinchin
Source: Ballesteros and Enrique (2012) with minor modification
Recipe for preparation of standard cookies. Standard ingredients to be used for the cookies are 100g flour, 2g salt, 40g
margarine, 2g baking powder, 70g eggs, ¥milk, 30g sugar and % cup of water.

Date —flour blend
Mixing of all er’ingredientS together

Addition of sugar and margarine (for control, While\lfor blends, sugar will not be added only margarine will
be added.

Mixing of beafen eggs and milk
Addition of egg mixtures to the flour based mixtures
Mixing of the ing?lﬁdients to form dough
Dough rolle\lﬂ on a flat board
Cut into shapes
Placed in\ljz(greased tray

Baked at 150°C\Lor 10 — 15 minutes

Co\l/kies
y

Cooling and packaging

Fig. 3: Flow chart for the production of cookies
Source: Lai and Lin (2006) with minor modification
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2.5 Determination of functional properties of
date flour blends

The methods described by AOAC (2006) were
used to determined water absorption capacity,
oil  absorption capacity, emulsification
capacity, foaming capacity and stability. The
methods described by Matthew et al. (2015)
were used to determined pH and Gelatinization
temperature while bulk density and Swelling
index was determined by method described by
Nwosu (2013) and Ukpabi and Ndimele (2000)
respectively.

2.6 Sensory Evaluation Test

Sensory evaluations of the samples were
carried out in the Food and Nutrition
Laboratory, Department of Family Nutrition
and Consumer Sciences. The six different
samples were evaluated by using a 9-point
hedonic scale described by Iwe (2002). The
samples were presented to a 50-member
panelists who was regular eaters of chin-chin
and cookie in campus of Obafemi Awolowo
University, lle Ife to rate the sample on the
hedonic scale where 9 was maximum and 1
was minimum. The samples were scored for
the colour, flavour, taste, texture and overall
acceptability. The panelists were instructed to
rinse their mouth thoroughly with water after
testing the sample before the next sample, to
prevent the taste of sample from affecting one
another.

2.7. Statistical Analysis

The data generated from the study were
analyzed by analysis of variance (ANOVA) to
find out whether there is any significant
difference among the samples. Means were
separated by fishers less significant difference
(LSD) and the comparison was carried out
using Tukey’s test.

3.0 RESULT AND DISCUSSIONS

3.1 Functional properties of wheat-sugar
flour blend and wheat-date palm fruit flour
blends

Table 1 shows the functional properties of
wheat-sugar flour blend and wheat-date palm
fruit flour blends. The functional properties of
flour blends were significantly different which
ranged for water absorption capacity (137.63 —
161.29%), oil absorption capacity (131.68 —
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170.33%), bulk density (0.55 — 0.65g/ml),
foaming capacity (13.86 — 16.31%), foaming
stability (45.51 - 50.66%), emulsification
activity index (12.35 — 16.53%), gelatinization
(70.25 — 7291 °c), pH (5.43 — 6.54) and
swelling index (10.80 -13.54%). The higher the
date palm flour in the blends led to decreases in
the water absorption capacity, oil absorption
capacity and swelling index while it led to
increases in bulk density, foam capacity, foam
stability, emulsification activity index and
gelatinization. Water absorption capacity
decreased with increased date palm fruit flour.
That it, it decreased from 161.29% (wheat-
refined sugar blends) to 137.63% (100g wheat
flour-40g date palm fruit flour). The significant
differences ((P<0.05)) in water absorption
capacity values of the flour blends could be
attributed to the quantity of the date palm fruit
flour in each sample. The reduction in water
absorption capacity values could be due to the
low protein content of the date palm (2.3 to
5.6%) as reported by Abdel Moneim et al.
(2012). Madu (2007) reported that water
absorption capacity enables bakers to add

more water to dough and so improve
handling  characteristics and  maintain
freshness of the baked products. This

showed that the addition of date palm fruit
flour to wheat flour increased the sugar and
protein contents which significantly reduced
the water absorption capacity of the wheat flour
blends thereby making the dough handling very
difficult. The oil absorption capacity values of
samples also decreased from 170.33% (wheat-
refined sugar blends) to 131.68% (100g wheat
flour-40g date palm fruit flour) as date palm
fruit flour increased. This result is in contrast
with value reported by Peter et al. (2017), who
reported high oil absorption capacity, in 50%
whole wheat flour and 50% date palm pulp in
the production and evaluation of cookies. The
bulk density of the flour blends increased
significantly with flour blends (100g wheat
flour-40g date palm fruit flour) having the
highest value (0.65g/ml). Oladele and Aina
(2009) reported that low bulk density of flour
to be useful for food formulation since its
products have less retrogradation. The bulk
density values for wheat-date palm fruit flour
blends are in line with values reported for
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defatted date seed (0.6g/ml), tiger nut flour
samples (0.55-0.62 g/ml) and African bread
fruit seed flour (0.54 g/ml) by Akasha (2014),
Oladele and Aina (2007) and Akubor and
Badifu (2004) respectively. Foaming capacity
and foam stability were significantly increased
as level of date palm fruit flour increased.
Foaming capacity was significantly increased
from 13.86% (wheat-refined sugar blends) to
16.31% (100g wheat flour-40g date palm fruit
flour) as date palm fruit flour increased. The
high foaming capacity of the wheat-date palm
fruit flour could be due to the higher protein
content of the blends as Kaushal et al. (2012)
reported that protein in the dispersion may
cause a lowering of the surface tension at the
water air interface, thus always been due to
protein which forms a continuous cohesive
film around the air bubbles in the foam.
The emulsification activity index of flour
blends increased significantly as palm fruit
flour increases with 100g wheat flour-40g date
palm fruit flour (16.53%) having the highest
value while the wheat-refined sugar flour
(12.35%) had the lowest value. The addition of
date palm fruit flour had varied effects on
emulsifying capacity of flour blends. Wheat-
refined sugar blends had the least gelatinization
temperature (70.25°C) while 100g wheat flour-
40qg date palm fruit flour blend had the highest
gelatinization temperature (72.91°C). The pH
and swelling index of the flour blends
decreased as level of date palm fruit flour
increases with 100g wheat flour-40g date palm
fruit flour blend had least value. This showed
that the addition of more quantity of date palm
fruit to wheat flour reduced the pH of the flour
blends.

3.2 Sensory properties of cookie and
chinchin produced from wheat-date palm
fruit flour blends.

Table 2 shows sensory properties of cookie and
chinchin produced from wheat-date palm fruit
flour blends. The values of sensory properties
ranged from 6.83 — 8.33, 6.43 — 7.70, 6.60 —
8.00, 6.27 — 7.70 and 6.80 — 8.20 for colour,
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flavour, taste, texture and overall acceptability
respectively. Colour attribute is a major
criterion that affects the quality of the baked
products.

Colour is a very important parameter in
judging properly baked cookies that not only
reflect the suitable raw materials used for the
preparation but also provides information about
the formulation and quality of the product
(Ikpeme et al., 2010). The colour of the cookies
and chinchin produced from wheat-date palm
fruit flour blends were darker and more
preferred by the panelists, since the values of
the colour of the cookies and chinchin ranged
from 6.83 (like moderately like) to 8.33 (like
very much). The darker colour of the cookies
and chinchin could be due to high carbohydrate
content of flour blends which reacted with
heat during baking and frying, hence gives
the cookies and chin-chin acceptable colour.
The values of flavour of the cookies and
chinchin ranged from 6.43 (like slightly) to
7.70 (like very much) while the values of taste
ranged from 6.60 (like slightly) to 8.00 (like
very much). The results obtained showed that
addition of date palm fruit flour to wheat flour
increased the flavour of the snacks. The values
of texture of the cookies and chinchin ranged
from 6.27 (like slightly) to 7.7 (like very much)
while the values of overall acceptability ranged
6.80 (like moderately) to 8.20 (like very much).
It should be noted that the cookies produced
from 100g wheat flour and 30g date palm fruit
flour blend was most acceptable in terms of
colour while the chinchin produced from the
two flour blends were most acceptable in terms
of texture. Also, the chinchin produced from
100g wheat flour and 40g date palm fruit flour
blend was most acceptable in term of flavour,
taste and overall acceptability. The result of
overall acceptability of the cookie and chinchin
is line with Peter et al. (2017) who reported
high general acceptability in 20% and 40% of
date palm pulp substitution in cookies
production.
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TABLE 1: FUNCTIONAL PROPERTIES OF SUGAR-FLOUR BLEND AND DATE PALM FRUIT -FLOUR

BLENDS
Sample Water Oil absorption Bulk Foaming Foaming Emulsificatio  Gelatiniza pH swelling index
absorption  capacity (%) density capacity (%) stability n activity  tion (°C) (%)
capacity (g/ml) (%) index (%)
(%)
100:30S  161.29%+2.05  170.33%t1.25  0.55°+0.01 13.86°+0.18 45,51 12.35%0.55 70.25 6.54 13.54%+0.5
4+0.81 4+0.36 +0.01
100:30D  142.68+0.77  151.14"+1.12  0.59":0.02 15.00°+0.04 48.70 13.69°+0.57 72.35 5.91 11.46
*£0.55 P£0.26 °£0.01 £0.48
100:40D  137.63°+0.53  131.68°t1.51  0.65%0.02 16.31%+0.5 50.66 16.53 °+0.48 72.91 5.43 10.80
°£0.55 *£0.06 £0.01 *£0.16
LSD 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
(p<.05)

Samples with different superscripts within the same column were significantly (p<0.05) different
Mean and standard deviation of three determinations
100:30S = 100g wheat flour and 30g of refined sugar
100:30D = 100g wheat flour and 30g of date palm fruit flour
100:40D = 100g wheat flour and 40g of date palm fruit flour

Table 2: Sensory attributes of cookies and chinchin produced from wheat-date palm fruit flour blends

Sample Colour Flavour Taste Texture Overall appearance
WDF, 8.33+0.88° 7.60+0.93%P 8.00+0.912 7.57+1.07% 8.20-+0.89%

WDF, 7.23+1.30™ 6.53+1.14° 6.60+1.22" 6.63+1.22" 7.00+0.95¢

WDF; 7.10+£1.27° 6.67+1.21™ 6.87+1.33" 6.27+1.39° 6.97+1.19°

WDF, 8.03+0.85%® 7.70+1.39 7.90+1.18° 7.70+1.15° 7.87+£0.97%

WDFg 6.83+1.18° 6.43+1.43¢ 6.73£1.39° 6.67+1.32% 6.80+1.24°

WDF¢ 6.87+1.43¢ 6.93+1.57% 6.93+1.55" 6.67+1.47 7.10+1.42"

LSD (p=0.05) 0.001 0.001 0.001 0.001 0.001

Samples with different superscripts within the same column were significantly different (p<0.05)

Mean and standard deviation (n=50)

Samples = WDF;= 100g wheat flour and 30g refined sugar cookies
WDF, = 100g wheat flour and 30g date palm fruit flour cookies

WDF; = 100g wheat flour and 40g date palm fruit flour cookies

WDFA= 100g wheat flour and 30g refined sugar chin-chin

WDF3 = 100g wheat flour and 30g date palm fruit flour chin-chin

WDF¢ = 100g wheat flour and 40g date palm fruit flour chin-chin

Pictures showing processes involve in production of date fruit powder
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Date after milling (date powder)

4. CONCLUSION

The study showed that wheat-date palm fruit
flour blends have better functional properties.
Inclusion of date palm fruit flour improves
bulk density, foaming capacity, foaming
stability, emulsification activity index and
gelatinization temperature of the flour blends.
The study revealed that acceptable cookie and
chinchin could be produce from wheat-date
palm fruit flour blends especially blending
100g of wheat flour with 30g or 40g of date
palm fruit flour.

5. REFERENCES

[1]. Abdel Moneim , E., Sulieman, Itimad, A., Abd
Elhafise, & Awa d M. A. (2012): comparative
study of five sudanose Date (Phoenix dactylifera L)
fruit cultivars. Food and Nutrition Sciences (3)
1245-1251.

Abdelhak, M., Guendez, E., Eugene, K., & Kefalas,
P. (2005). Phenolic profile and antioxidantactivity
of the Algerian ripe date palm fruit (Phoenix
dactylifera). Food Chemistry 89: 411-20.

[2].

[3]. Abdul, A., & Allaith, A., (2008). Antioxidant
activity of Bahraini date palm
(Phoenixdactyliferal.) fruit of various

cultivars.International Journal of Food Science
andTechnology, 43, 1033—-1040.

Adebowale, Y.A., Adeyemi, I.LA., & Oshodi, A.A.
(2005). Functional and physic-chemical properties

[4].

of six Mucuna species. African Journal of
Biotechnology 4(12):1461-1468.
[5]. Akasha, LA (2014). Extraction and

characterization of protein fraction from Date palm
(phoenix dactylifera I) seed. School of sciences vol.

Available on-line at www.afst.valahia.ro

664

PhD thesis (pp 225), Department of Food Science,

Heriot-watt University, Edinburgh, Uk.

Akubor, P.l., & Badifu, G.I1.O. (2004). Chemical

composition, functional properties and baking

potential of African breadfruit kernel and wheat
flour blends. International Journal of Food Science

and Technology, 39, 223-229.

Al-daihan, S., & Bhat, R.S. (2012). Antibacterial

activities of extracts of leaf, seed and bark of

phoenix  dactylifera. ~ African  journal  of

biotechnology, 11(42), 10021-10025

Al-Farsi, M., Alasalvar, C., Morris, A., Baron, M.,

& Shahidi, F. (2005a). Comparison of antioxidant

activity, anthocyanins, carotenoids, and phenolics

of three native fresh and sundried date (Phoenix
dactyliferaL.) varieties grown in Oman. Journal of

Agriculture and Food Chemistry 53:7592-99.

Al-Farsi, M., Alasalvar, C., Morris, A., Baron, M.,

& Shahidi, F. (2005b). Compositional and sensory

characteristics of three native sun-dried date

(Phoenix dactyliferalL.) varieties grown in Oman.

Journal of Agriculture and Food Chem 53: 7586—

91.

Al-Farsi, M., Morris A, Baron, M. (2007).

Functional properties of Omani dates (Phoenix

dactyliferaL..). Acta Hort 736: 479-87.

Al-Farsi, M.A., Lee, C.Y. (2008a). Nutritional and

functional properties of dates: a review. Crit

Review of Food Science and Nutrition 48:

877-887.

Al-Farsi, M.A., Lee, C.Y. (2008b). Optimization

of phenolics and dietary fiber extraction from date

seeds. Food Chemistry 108: 977-85.

[13]. Al Farsi, M., & Young, L.C. (2012). Dates-
production, processing, food and medicinal values,
CRC press, London, Chapter No.25, pp. 351.

[14]. Al Qarawi, A. A., Abdel-Rahman, H., Mousa, H.
M., Ali, B. H, & EI-Mougy, S. A. (2008).
Nephroprotective Action ofPhoenix dactyliferain
gentamicin-induced nephrotoxicity. Pharmaceutical
Biology, 46, 227-230.

[6].

[7].

[8].

[9].

[10].

[11].

[12].

Volume 19, Issue 4, 2018


http://www.afst.valahia.ro/

Annals. Food Science and Technology

2018

afst__
A% U

[15]. Al-Shahib, W., & Marshall, R.J. ( 2002). Dietary
fiber content of dates from 13 varieties of date palm
(Phoenx dactylifera L). International Journal of
Food Science Technology 37: 719-21.

Al-shahib, W., & Marshall, R.j. (2003a). Fatty acid

content of the date seeds from 14 varieties of date

palm (Phoenix dactylifera L.).International journal

of food, science and Technology,38, 709-712.

Al-Shahib, W., & Marshall R.J. (2003b). The fruit

of the date palm: its possible use as the best food

for the future. International Journal of Food Science

and Nutrition 54: 247-59.

Ali, A., Al-Kindi, Y.S.M., Al-Said, F. (2009).

Chemical composition and glycemic index of three

varieties of Omani dates. International of Journal

Food Science and Nutrition 60: 51-62.

Anon, D. (2010). Natural sugar substitute: 10

healthier alternatives to refined sugar. American

Diabetes.

www.americandiabetes.com/livingdiabetes

Accessed May 2012.

[20]. AOAC (Association of official analytical chemists)
(2006). Official methods of analysis.15th edition.
(Gaithershorg.s.edn). AOAC press. Washington
D.C, USA... Pp 78-90.

[21]. Ballesteros, G.,& Enrique, (2012). Foods from

Spain history: bakery and confectionery. A taste for

sweetness.

Besbes, S., Blecker, C., Deroanne, C., & Attia,

H. (2009). Adding value to hard date (Phoenix

dactyliferalL.): Compositional, functional and

sensory characteristics of date jam. Food

Chemistry, 112: 406-11.

Besbes ,S., Ghorbel, R., Salah, R.B., Masmoudi,

M., Jedidi ,F., Attia, H., & Blecker, C. (2010).

Date fiber concentrate: Chemical compositions,

functional properties and effect on quality

characteristics of beef burgers. Journal of Food

Drug Analysis 18: 8-14.

Benmeddour, Z., Mehinagic, E., Meurlay, D.E. &

Louaileche, H. (2013). Phenolic composition and

antioxidant capacities of ten Algerian date (Phoenix

dactyliferalL.) cultivars: A comparative study,

Journal of Functional Foods, 5: 346 —354

Dada, M., Mwawe, C.N., Okere, RA., &

Uwubanmwen, 1.0. (2012). Potentials of date palm

tree to the Nigerian economy. World journal of

Agriculture sciences, 8(3), 309-315.

Ezeama, J. (2012) Effects of Processing on

Physical and Functional Properties of Groundnut (

Arachis hypogea) Flour. Electronic Journal of

Environmental, Agricultural and Food Chemistry,

5(4): 1457-1491.

Farheena, 1., Avanish, K., & Uzma, A. (2015).

Development and quality evaluation of ccookies

fortified with date paste (Phoenix dactylifera I.).

International journal of science and technology

3(4).

[16].

[17].

[18].

[19].

[22].

[23].

[24].

[25].

[26].

[27].

Available on-line at www.afst.valahia.ro

665

[28]. Giwa, E. O., & lkujenlola, A.V. (2010). Quality
Characteristics of Biscuits Produced From
Composite Flour of Wheat and Quality Protein
Maize. African Journal of Food Science and
Technology, 1(5) 116-119.
Habib, H. M., & Ibrahim, W. H. (2009). Nutritional
quality evaluation of eighteen date pit varieties.
International Journal of Food Sciences and
Nutrition, 60,99—111.
Hamza, A.M., Agbo Collins, Ado, S.G., Ikuenobe,
C.E., Ataga, C.D., & J.0. (2014). International
journal of plant and soil science, 3(3), 248-259.
[31]. Hanan, M. A, Al-sayed (2013). Quality
characteristics of cuntaloope seed on and cookies
substituted with ground foll fat and defatted seeds.
Journal of Applied Science Research 9(1): 435-443.
Hong, Y. J. Tomas-Barberan, F. A., Kader, A. A,,
& Mitchell, A. E. (2006). The flavonoid glycosides
and procyanidin composition of Deglet Noor dates
(Phoenix dactylifera). Journal of Agricultural and
Food Chemistry, 54, 2405—2411.
Ikpeme, C.A. Osuchukwu, N.C., & Oshieel, L.
(2010). Functional and Sensory Properties of
Wheat (Aestium  triticium) and Taro Flour
(Colocasia esculenta) Composite Bread. African
Journal of Food Science 4: (5) 248-253.
Iwe, M.O. (2002). Handbook of Sensory Methods
and Analysis. Rojoint Communications Services
Ltd, Enugu, pp. 70-72.
[35]. Khan, F. (2010). Natural Ingredient You Can Use
to Replace Sugar. Demand Media Inc.
http://www.livestrong.com/ Accessed June 2012.
Kaur ,M., Singh, N. (2006). Relationships between
selected properties of seeds, flours, and starches
from different chickpea cultivars. International of
Journal of Food Production. 9:597-608.
Kaushal, P., Kumar, V., Sharma, H.K. (2012).
Comparative study of physicochemical, functional,
anti-nutritional and pasting properties of taro
(Colocasia  esculenta), rice (Oryza sativa),
pegion pea (Cajanus cajan) flour and their blends.
LWT-Food Science. Technology. 48:59-68.
[38]. Khare, C. P. (2007). Indian medicinal plants: An
illustrated dictionary.: Springer Reference.
[39]. Kiple, Kenneth F. & Kriemhild, C.O. (2012)
World history of Food - Sugar. Cambridge
University Press. Retrieved 9 January 2012.
Kulkarni, S. G., Vijayanand, P., Aksha, M.,
Reena, P., & Ramana K.V.R. (2008) Effect of
dehydration on the quality and storage stability
of immature dates (Phoenix dactylifera). Food
science Technology, 41:278-283.
Lai, H. M., & Lin, T. C. (2006). Bakery products:
Science and technology. In Y. H. Hui (Ed.), Bakery
products science and technology (pp. 3-65)
Blackwell Publishing Ames, USA.
Lustig, R., Schmidt, L.A., & Brindis, C.D. (2012).
The toxic truth about sugar. Nature, 482: 27-29.

[29].

[30].

[32].

[33].

[34].

[36].

[37].

[40].

[41].

[42].

Volume 19, Issue 4, 2018


http://www.afst.valahia.ro/
http://www.americandiabetes.com/livingdiabetes%20Accessed%20May%202012
http://www.americandiabetes.com/livingdiabetes%20Accessed%20May%202012

Annals. Food Science and Technology

2018

afst__
A% U

[43].

[44].

[45].

[46].

[47].

[48].

[49].

[50].

[51].

Manickavasagan, A. (2012). Dates-production,
processing, food and medicinal values, CRC press,
London, Chapter 22, pp. 351.

Madu, H. (2007). Chemical = Composition,
Properties and Baking Potentials of African
Breadfruit Kernel and Wheat Flour Blends.
International Journal of Food Science and
Technology, 39: 223-229.

Matthew, J.T., Ndamitso, M.M., Shaba, E.Y.
Mohammed, S.S., Salihu, A.B., & Abu, Y. (2015).
Determination of the nutritive values of Pelophylax
esculentus (Edible frog) found in Hanyan Gwari,
Minna, Niger state, Nigeria. Adv. Red, 4(6), 412-
420.

Mcwilliam, M. (2006). Nutrition and Dietetics
Eight edition edn. Prentice hall: Pearson Education
Inc.

Nehdi, L., Omri, S., Khalil, M.l., & Al-resayes,
S.I., (2010). Characteristics and chemical
composition of date palm (Phoenix canariensis)
seeds and seed oil. Industrial Crop Production, 32,
360-365.

Nwosu, J.N. (2013). “Production and Evaluation of
biscuits from blends of Bambara grounduts and
wheat flour”. International journal of food and
nutrition science 2.

Ocloo, F.C.K,, Bansa, D., Boatin, R., Adom, T. &
Agbemavor, W.S., (2010).  Physico-chemical,
functional and pasting characteristics of flour
produced from Jackfruits (Artocarpus
heterophyllus) seeds. Agriculture and Biology
Journal of North America, 1, 903-908.

Oladele, A. K. & Aina, J.O. (2007). Chemical
composition and functional properties of flour
produced from two varieties of tigernut
(Cyperus  esculentus).  African  Journal  of
Biotechnology, 6, 2473-2476.

Oladele, AK., & Aina, J.O. (2009) Chemical
Composition and properties of flour produced from
two varieties of tigernut (Cyperns esculentus).
African Journal of Biotechnology, 6 (1): 2473-
2476.W

Available on-line at www.afst.valahia.ro

666

[52].

[53].

[54].

[55].

[56].

[57].

[58].

[59].

[60].

Olaoye , O. A., Onilude, A. A., & ldowu, O. A.
(2007) Quality characteristics of bread produced
from composite flour of wheat, Plantain and
Soybean. African Journal of Biotechnology.5:1102
-1106.

Ortega-Rivas, E., Juliano, P., & Yan, H. (2005).
Food Powders: Physical Properties, Processing,
and Functionality. Kluwer Academic/Plenum
Publishers, New York, pp. 75-76.

Pai, J.S. (2006). Traditional Indian Foods: Physico
chemical aspects, Bulletin PENDAI (Protein Foods
and Nutrition Development Association of India),

India, pp.1-2.

Peter, I.A., Okafor, D.C., Kabuo, N.O., Ibeabuchi,
J.C, Odimegwu, E.N., Alagbaoso,
SO.,......... Mbah, R.N. (2017). Production and

evaluation of cookies from whole wheat and date
palm fruit pulp as sugar substitute. ljaetmas, pp 1-
31.

Puri, A., Sahai, R., Kiran, L.S., Saxena, R.P.,
Tandon, J.S., and Saxena, K.C. (2000).
Immunostimulant activity of dry fruits and plant
materials used in Indian traditional medical system
for mothers after child birth and invalids. Journal of
Ethnopharmacology71(1-2): 89-92.

Srivastava S. & kumar Sanjeev,. (2002). Fruits and
vegetable preservation and practices. International
book distribution company, Locknow, 192.

Ukpabi, U.J., & Ndimele, C. (2000). Evaluation of
the quality of garri produced in Imo State Nigeria.
Nigeria food journal, 8, 105-110.

Vayalil, P. K. (2012). Date Fruits (Phoenix
dactylifera Linn): an emerging medicinal food.
Critical Review of Food Science Nutrition 52: 249—
271.

World Health Organization (WHO) (2003). Food
and Agriculture Organization of the United
Nations, Expert Consultation, Diet, nutrition and
the prevention of chronic diseases. WHO Technical
Support Series No. 916, Chapter No. 4, pp.30,
World Health Organization, Geneva, Switzerland.

Volume 19, Issue 4, 2018


http://www.afst.valahia.ro/

