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DATE JUICE POWDER PRODUCTION FROM PREMATURE FRUIT DROP

ABSTRACT

The aim of this project was to develop an instant date juice powder and investigate their
physiochemical properties. Premature fruit drop, a nonconforming fruit crop from Barhi (or
Barhee) variety, was used in order to value added to the agricultural product. To produce a
dried powder product from fresh date juice, drying methods of freeze-drying and conventional
tray drying processed were investigated and compared. The results showed that a dried powder
was unable to form by the conventional tray drying method. Date juice can be successfully
dried from the freeze-drying process onto a moisture content less than 5%. It was able to form
a stable state of dried powder, however, solely when the maltodextrin was added. The effects
of maltodextrin concentrations (5,10, and 15% w/v) was therefore studied. Among all, 15%
maltodextrin date powder showed highest percentage of yield and highest L* value, with lowest
moisture content, Carr’s compressibility index, a* and b* values. The addition of maltodextrin
to date juice improved the powder quality showing in significantly decreasing in lumping of
the date powder and can delay the moisture absorption of dried form. The results from scanning
electron microscope (SEM) showed that date powder prepared by 15% maltodextrin had a
crystalline structure, allowing to absorb moisture much slower than those made from lower
maltodextrin contents. Date powder produced in this experiment held a water activity content
less than 0.389. When reconstituted, all samples had % solubility higher than 97%. The
reconstituted date juice (14 °Brix) from date powder produced golden yellow color with
original date aroma and flavor and showed highest opacity of 50% from 15% maltodextrin
sample. Furthermore, in order to test the product concept to a potential market, a consumer
survey has been conducted by 108 respondents. Only 36.1% have ever tried date products in
any form and only 36% of them have ever tried date juice made from fresh date fruit. The main
reasons for never consume date products were not know or no chance to try. From the product
concept, consumer interested to purchase the product for 53% while 44% decided not sure.
They preferred the product with light brown in powder and its juice color. Consumer expected
this product to refresh the day and to improve their health in terms of helping laxation and
decreasing their cholesterol the most. To feel refresh and relax, the best suit in their thoughts
was drinking during or after work, preferred to drink with ice. And their most concern was too

sweet taste of the product.
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Objectives

This research aimed to develop instant of date powder from premature fruit drop. The

objectives are as follow

1. To compare drying process for product development between freeze-dry and tray dry.
2. To study the effect of maltodextrin concentrations on yield and physicochemical
properties of product

3. To conduct the consumer survey of a product.



Introduction

Date palm tree belongs to Arecaceae family (Angiosperms, monocotyledon) consisting
of about 200 genre and more than 2,500 species. (Reem A. Al-Alawi, 2017) Date palm fruits
are berry containing a single seed enclosed by fibrous parchment like endocarp, fleshy
mesocarp and the fruit skin (pericarp). Different regions give different dates which vary in
shape, size, and weight. Also, they can vary in their organoleptic, physical, and chemical

characteristics

The five stages of pre-maturation, maturation and ripening of date are Hababauk, Kimri,
Khalal, Rutab, and Tamer. Depending on the maturity and ripeness stages during growth and
development of the date, different external and internal changes are observed with color,
sweetness, texture and chemical. Date contains many nutrients such as: carbohydrates, proteins,

fat, minerals, and vitamins. (Reem A. Al-Alawi, 2017)
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Figure 1. The five growth stages of a date fruit by days post pollination (DPP) (Reem A.
Al-Alawi, 2017)



Date palm (Phoenix dactylifera) is great source of carbohydrate energy which has low
glycemic index (GI) rates. Carbohydrates with a low GI value (55 or less) are more slowly
digested, absorbed and metabolized and cause slower rise in blood glucose and insulin levels.
(Gisymbol, n.d.) Dates are a good source of energy, vitamins, and important elements such as
phosphorus, iron, potassium, and a significant amount of calcium. Besides nutritional value,
date fruits are rich in phenolic compounds possessing free radical scavenging and antioxidant

activity. (Med., n.d.)

This statistic shows the market value of date palm worldwide from 2014 to 2023. In
2018, the global date market was valued at about 13 billion U.S. dollars and is forecast to reach

18.2 billion U.S. dollars by 2023. (Shahbandeh, 2020)

Global date palm consumption in 2018 reached 9,366.06 kilo tons. Increasing per capita
consumption of confectionery, bakery products, and ice cream has increased penetration of
dates in this industry over the past few years and the trend is expected to continue over the
forecasted period. (GlobeNewswire ) The factors such as changing lifestyle due to busy
schedules, increasing demand for convenience, and rise in consumer spending have led to the
increased consumption of bakery products, which in turn, is expected to fuel date palms market
growth over the coming years. (Date Palm Market , n.d.) Increasing demand for date syrup in
the US and Canada is expected to stimulate the market demand for date palms over the forecast
period. Increasing demand for desserts, bakery, and confectionery industry to drive global date

palm market demand.



As stated, premature fruit drop was the low-price date fruit product. Instead of selling
as a lowest price, it could be turn into the value-added product. The premature fruit drop has
contained similar value to the fresh date. In modern day, people rarely consume. The
development of date fruit to be more innovative food product by add more new idea from new

generation to promote more modern form of date palm fruit to meet consumer acceptance.



Literature review

Phoenix dactylifera, commonly known as date or date palm, is a flowering plant species
in the palm family. The date palm fruits (Phoenix dactylifera L.) contain a high percentage of
carbohydrate (total sugars, 44-88%), fat (0.2-0.5%), 15 salts and minerals, protein (2.3-5.6%),
vitamins and a high percentage of dietary fiber (6.4-11.5%). The flesh of dates contains 0.2-
0.5% oil, whereas the seed contains 7.7-9.7% oil. The weight of the seed is 5.6-14.2% of the
date. (Marshall, 2009) Belonging to the Angiosperms Monocotyledones, Palmaceae is a
family of about 200 genera and 1,500 species (Wet, n.d.). In Thailand, date palm suitable for
commercial planting in Thailand are Barhee, Khalas, Medjool, Shishi, and date crown
(Chumchong, 2017). Date fruits (dates) are oval-cylindrical, 3 to 7 centimeters (1.2 to 2.8 in)
long, and about 2.5 centimeters (0.98 in) in diameter, ranging from bright red to bright yellow

in color, depending on variety. They are very sweet, containing about 75 percent of sugar when

dried.

It has been found that the date palm possesses several highly beneficial properties such
as antiviral, antifungal, antioxidant, antihyperlipidemic activity and hepatoprotective activity.
These are attributed to the rich contents of antioxidant in date fruit such as the coumaric acid
and ferulic acid. Moreover, it contains flavonoids, sterols, procyanidins, carotenoids,
anthocyanins, sugar (glucose, sucrose and fructose) with low GI, dietary fibers, less protein
and fats, vitamins such as riboflavin, biotin, thiamine, ascorbic and folic acid, and minerals for
example calcium, iron, copper, cobalt magnesium, fluorine, manganese, phosphorus,

potassium, sodium, boron, sulfur, zinc and selenium within the date palm itself. (Radzi, 2013)



Maltodextrin is a polysaccharide that is used as afood additive. It is produced
from starch by partial hydrolysis and is usually found as a white hygroscopic spray-

dried powder. Maltodextrin is used to improve the mouthfeel of food and beverage products.

Maltodextrin is used as an inexpensive additive to thicken food products. It is also used
as a filler in sugar substitutes and other products. Maltodextrin and glucose syrups are the usual
carriers for orange, lemon, apricot and mango juices and facilitate drying. Currently,
maltodextrin is the most widely used additive to obtain fruit juice powders since it satisfies the
demand and is also reasonably cheap. Appears to be useful for bodybuilders. It has certain
properties which are useful in food manufacture, i.e. bulk and texture. It can be fluffed up to
provide bulk to artificial sweeteners, while keeping weight and calories down. Regardless of
the source, i.e. wheat or corn, it contains no gluten, it is pure carbohydrate. (Maltodextrin, n.d.)

Maltodextrins are obtained from the acid and/or enzymatic controlled hydrolysis of
starch. Maltodextrins are composed of d-glucose units connected by (1—4) glucosidic linkage
to give d-glucose polymers of variable length and therefore different molecular weight. The
number of the reducing sugar content is defined by the dextrose equivalent value (DE-value),
which is calculated on a dry weight basis. Maltodextrins are a mixture of saccharides with a
DE-value ranging from 3 to 20. Starch is associated to a DE-value of zero, and glucose to a
DE-value of 10. (Natalia Castro, Vanessa Durrieu, Christine Raynaud, Antoine Rouilly, 2016)

Freeze drying is a low temperature dehydration process that involves freezing the
product, lowering pressure, then removing the ice by sublimation. This contrasts with
dehydration by most conventional methods that evaporate water using heat (Freeze-drying,
2019). Drying is a mass transfer process consisting of the removal of water or another solvent

by evaporation from a solid, semi-solid or liquid.



Relative work

The related work is date syrup powder. Preliminary experiments were carried out to
find out the maltodextrin percentage range and mixing condition of date syrup and
maltodextrin. In terms of product quality, it is best to keep the anti-plasticizer level to its

minimum due to its adverse effects on color, flavor, and solubility of the final products.

However, if very low levels of anti-plasticizers are used, on one hand drying and
scrapping off of the dried sample from the surface of drum drier will become impractical, and

on the other hand final dry powder will be too sticky to handle and process.

A wide range of maltodextrin percentages including 5, 10, 20, 30, 40,50, 60 and 70%
(dry basis) were tested during a preliminary drum drying study in date syrup. The results
indicated that to produce a dry powder, a minimum of 30% of maltodextrin is required.
Therefore, in the main experimental design the maltodextrin range of 30 to 60% was
investigated. In terms of mixing, two mixing conditions of mixing at room temperature (cold
mixing)and mixing and heating to 80°C (hot mixing) were compared.The preliminary résults
indicated that to have a homogenous mix of date syrup and maltodextrin the mix would be
heated to 80°C and kept there for 5 min prior to drum drying. Cold mixing of date syrup and
maltodextrin resulted in a sticky material in which maltodextrin was not mixed with date syrup
properly and hence did not act as an anti-plasticizer. Therefore, hot mixing condition was used
for further experiments. Each prepared mix was then spread on the surface of a preheated twin
drum dryer (Reliance, USA) with a surface temperature of 130°C, a clearance between the
drums of 0.4 mm and rotation speed of 5 rpm. The length and diameter of the drums were 30
and20 cm, respectively. The dry product was surface scrapped by a sharp blade, cooled and
then ground using a hammer mill (CG, England) with a rotating disk diameter of 15 cm and a

sieve pore size of 500 m to produce date syrup powder.



The powder was immediately collected in polyethylene plastic pouches to avoid any
moisture gain from the surrounding air. The powder was then stored in airtight plastic bottles

for further analysis. (Farahnaky, 2016)



Materials and Methods

Materials
e Premature date fruit drop (Barhi variety) purchased from Inone (Western Date
Palm Group)
e Maltodextrin(DE-19) was kindly donated from Corn Products (Thailand)

Co.,Ltd.

1. The comparison of drying process for product development between freeze-

drying and tray drying process.

1.1 Date Juice preparation

Date fruit (premature fruit drop, Barhee variety) were weighed and cleaned before
romoving the seeds. The date’s flesh were cut into small pieces and soaked in hot water (92°C)
for 15 minutes 1:2 (date:water). The soaked date pieces were blended for 10 seconds. The date
paste was filtered to separate date juice and pulp by using double sheet cloth. Date juice was
pasteurized at 75C, 1 min in double jacket. Date juice was then cooled rapidly in an cooling
bath. Pastuerized date juice was then mixed with maltodextrin 20% by overhead stirrer at 400

rpm for 5 minutes. Date juice was than kept at 4°C for furthur process and analysis.
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1.2 Date Powder production

1.2.1 Tray drying

The tray drying experiment were performed with in a pilot scale tray dryer. 200 ml of
date juice was mixed with different amount of maltodextrin (DE-19). Date juice containing
maltodextrin was dried at 45°C in a tray dryer for 48 hr. Percent of moisture content has been

measured.

1.2.2 Freeze-drying

Freeze drying experiment were performed in a pilot scale freeze dryer (FD8-Economic
Series, Epsilon Co., Ltd.) for 30 hours. 200 ml date juice were mixed with different percentage
of maltdextrin (20% w/v) were poured into freeze-dried tray. The freeze drying was operated
under vacuum, pre-freeze at -35 °C, primary-drying at 15°C and secondary-drying at 45°C.
Powder was obtained by hand crusher and stored in airtight laminated aluminum foil bag before

physiochemical analysis.
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2. The study the effect of maltodextrin concentrations on yield and

physicochemical properties of product.

2.1 Preparation of date juice maltodextrin powders.

Pasteurized date juice was mixed with maltodextrin (DE19) by overhead stirrer at 400
rpm for 5 minutes with different concentrations of maltodextrin (5,10, and 15%w/v) in the
production of date juice powders. Each prepared solution was then freeze dried. The freeze
drying was operated under vacuum, pre-freeze at -35 °C, primarydrying at 15°C and secondary
drying at 45°C. The powder was immediately collected in aluminum pouches to avoid any
moisture absorption from the surrounding atmosphere. The powder was then stored for further

analysis.

Table 1. Formulation of date juice and maltodextrin concentration.

5% MD 10% MD 15% MD
Date juice 1000ml 1000ml 1000ml
Maltodextrin 50g 100g 150g

(DE19)

3. The conduct the consumer survey of a product.

A questionnaire in google form had been created in order to analyze consumer behavior,
perception, and opinion towards date palm juice and date palm product. 108 panelists have
been participated. Nominal scale questionnaire was used in order to analyze the frequency of

the data. The data was collected and analyzed by Excel Pivot Table.
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Analysis Methods

1. Color Measurement

The color parameter CIE L*, a*, and b* were measureed and analyzed by using HunterLab
colorimeter (MiniScan ® EZ 4500L Spectrophotometer). It expresses color as three
values: L* for the lightness from black (0) to white (100), a* from green (—) to red (+),
and b* from blue (—) to yellow (+). The measurement was done using diffuse illumination of
45°/0° viewing geometry with medium large viewing area port. All measurements were done
using D65/10 as a light source. Calibration was performed using standard black glass and

standard white tile. Only reflected light to specimen surface was collected.

Freeze-dried sample was then measured the color before milling. Dried sample in chunk
before milling was used to measure using small viewing area port by 6 different points suitable
for solid material measurement. Milled sample (approx. 10 g) was then also poured onto petri

dish in order to measure the fine particle date powder color.

Rehydrated date juice from fine powder was then measured the color. The fresh prepared
rehydrated date juice was filled in a standard transparent glass cup with 88 mm depth of sample
and covered with black cover lid and white cover with at least 3 replicates. The percentage of

opacity was also calculated as shown by Riquelme et al. (2015).

Opacity (%) = L» black blackground X 100
pacity () = L* white blackgroung

2. Total Soluble Solid (°Brix)

The date powder was reconstitued, 4 g of date powder per 25 ml water. Reconstitued date
powder and date juice powder were detetmined total soluble solid by using an Refractometer

(Iymen Optic system) Brix:0-32% at ambient temperature (25+2°C).
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3. Sugar profile analysis

The reconstituted date powder date was analyzed total sugar glucose, fructose, lactose,
maltose, and sucrose. Sugar profile was determined by HPLC acrroding to AOAC(2019)
982.14 Sugar profile at the Foundation for industrial development national food institute (nfi).

Sample was preparing by weighing 4 g per 25 ml of water.
4. pH

The date juice without maltodextrin, date juice before freeze-drying and reconstituted date
powder were measured by pH meter (Haida HD-024 Bench Top pH meter, Japan). The 25 ml
of sample was sampling and measuring for triplication at at ambient temperature (25+2°C).

The pH meter was calibrate with buffer solutions of pH 4 and 7 before used.

5. % Moisture content and Total solid

6. The moisture content of date juice powders were determined according to the
(AOAC,2000 determination of moisture content). 3 g of date juice powder was weighed
in moisture can, heated in oven dry for 5 hours, the known weight of the sample was

determined and calculated for the % moisture content and % total solid.Yield (%)

The percentage of overall yield of date juice powder was calculated by final date juice

powder divided with initial date juice and multiply by 100%

__Final date juice powder

% yield of date juice powder x100

initial date juice
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7. Sensory Test

The sensory test was done by 30 untrained panelists for reconstituted date juice. Panelists
asked to rate the liking score on 9- point hedonic scale (1=disliked extreamly, S=neither liked
nor disliked and , 9=liked extreamly) on 6 attrributes including color, aroma, flavor, sweetness,

thickness, and overall liking.

8. % Solubility

For determination of solubility, 8 g of powder was mixed with 50 ml of water at ambient
temperature. The date juice then was left for 15 min. After which it is stirred with a spatula.
10ml was filled in to a graduated 15 ml centrifuge tube with conically graduated bottom. The
glass was spun in a centrifuge at 2000 rpm for 5 min, the free liquid is sucked off. The sediment
was then washed with distilled water to be able to pour on to the pre-dried moisture aluminum

can. The sediment was then oven dried at 105°C for 6 hours to determine the dried matter.

9. Carr’s compressibility index

The tapped density is obtained by mechanically tapping a graduated cylinder containing
the sample until little further volume change is observed. About 10 ml of powder was first
sieved (60 mesh) and poured into the cylinder (25 ml glass cylinder), 180 taps over a period of
5 min. The tapped density is calculated as mass divided by the final volume of the powder. %
Carr’s compressibility index was then calculated and compared to the following table to see

the flowability of the powder. (Abdolhossein Moghbel and Hamideh Abbaspour Iranian, 2013)

Carr's index (%) = (Poured or bulk density/ Tapped density) x 100

Bulk density = Weight/ Bulk volume

Tapped density = Weight/ True volume
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Table 2. Relationship between powder flowability and % compressibility (Abdolhossein
Moghbel and Hamideh Abbaspour Iranian, 2013)

Flow description % Compressibility
Excellent Flow 5-15

Good 16-18

Fair 19-21

Poor 22-35

Very poor 36-40

Extremely poor >40

10. Fiber analysis

Total dietary fiber analysis had been analyzed according to AOAC (2016) 995.29

Enzymatic-Gravimetric Method by Chem lab services Thailand.

11. The surface topography and composition analysis.

The surface topography and composition had been analyzed by using scanning electron
microscope (SEM). Sample was coasted with gold, ultrathin layer of gold, which is highly
conductive. (GOLD COATINGS FOR SCANNING ELECTRON MICROSCOPY, 2017) A
scanning electron microscope (SEM) scans a focused electron beam (20kv) over a surface to
create an image at magnification of SOSE and 150SE. The electrons in the beam interact with
the sample, producing various signals that can be used to obtain information about the surface

topography and composition.

Figure 2.Scanning Electron Microscope (S-3400N)
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Results and Discussion

1.The comparison of drying process between freeze-drying and tray drying process.

Premature fruit drop, date Barhee variety was used to produce date juice. Date juice
was mixed with 20% of maltodextrin (DE19). It was choosen to perform in the drying process
for comparing the results between conventinaol tray drying and freeze-drying process. The
results showed that date juice cannot form dried powder by using conventional tray drying
process (Table 4). Comparing of percent of moisture content between tray drying and freeze
drying (Table 3), % MC of conventinal tray drying date juice product was 31.95+1.38%, for
freeze-drying at 8.95+0.59%. For freeze- drying condition, date juice was frozed at -35 °C and
date solution drying was operated under vacuum dried at 45 °C Color and characteristics were
observed as srticky dark syrup occurred at conventinal tray drying. The caramelization (Table
3) occurred severely at tray drying method since temperature in tray drier increase during
heating and activating caramelization reaction in product. However in freeze-drying method
the temperature was controlled under vacuum operation. Resulting in less caramelization in the

final product.

Table 3. Comparison between moisture content and total solid of different drying
method (tray drying and freeze drying).

Sample Drying process

Tray drying Freeze drying

20%MD % MC %Total solid % MC %Total solid

31.95+1.38 68.05+1.13 8.95+0.59 91.05+0.58




Table 4. The advantage and disadvantage of different powdering processes.

a) Tray drying o e b) Freeze- dr'yingm

Characteristics S_t_ickyag)\;/h sy‘ru; s lat iiéhter brown color oif'géci(- W
powder

“Caramel flavor ' \\ Y . SR e PR

Flowability > AL R
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Moisture contelit
(%) 31.95+1.38 8.95+0.59

2.The study the effect of maltodextrin concentration on yield and physicochemical

properties of product.

ik,

The effect of maltodextrin concentrations (5,10, and 15%) was studied on yield

and physicochemical properties in date juice powder production. Results of color parameters
of date juice powder chunk (Table 5) and fine powder (Table 7) was reported. L*, a* and b*
were different, due to the light reflection of the samples. The observation of powder
characteristics on color and grinding properties of date powder (Table 6), the color of date

powder was lighter, L* increase while and a* and b* decrease when maltodextrin increase

(Table 5.)
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Table 5. Color parameter of date juice powder before finding (chunk).

Sample Color parameter

L* a* b*
5% MD (chunk)  66.7+1.93° 2.26+0.42°  28.15+0.96
10 % MD (chunk) 77.99+0.98°  0.21+0.08°  21.67+0.79°

15%MD (chunk)  77.94+1.79% -0.81£0.22°  16.39+1.19°

Note: Different letters in the same column mean significantly different (p<0.05).

Table 6.The properties of maltodextrin used in date juice effect on chunk powder.

a) 5% MD b) 10% MD ¢) 15% MD

Color Light brown Brownish yellow Yellow off white
Texture Sticky hard Brittle hard X Fragile brittle
f Grinding Grihidiﬁrigitoi fine Can be >grind to a level 77E;§y to grind

properties particle quite difficult - of fine particle

Table 7.Color parameter of date juice powder after fined (fine particle.)

Sample Color parameter
L* a* b*
5% MD (fine) 73.08+0.64°  0.86+0.31*  20.19+0.32?
10%MD (fine) 78.49+0.22°  0.5+0.042 19.92+0.32°
15%MD (fine) 81.77+0.32®  0.54+0.26°  15.68+0.69°

Note: Different letters in the same column mean significantly different (p<0.05)
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The results showed that 5% w/v MD showed light brown color powder with sticky hard
texture and difficult to grind to fine particle, 10% w/v MD showed brownish yellow with brittle
hard texture and can be ground easily to a fine particle, and 15% w/v MD showed yellow off
white color, fragile brittle texture and most easily to grind. The properties and characteristics
of fine date juice powder has shown in Table 8 The results showed that 5%w/v MD
immediately lumped after grinding, 10% w/v MD moderately lumped, and15% w/v MD

completely dried with no lumping after grinding.

Table 8.The different effect of maltodextrin in date juice fine powder.

a) 5% MD b) 10% MD c) 15% MD

[ "7 Light brown Brownish yellow Yellow off white
After Grinding -Easily lumped -Lump NC - Completely dry, not
properties -Absorb moisture -Absorb little lumped
quickly moisture -Not easily absorb
-Lumping -Slightly lumped moisture
immediately after grinding -Not lumping after
after grinding grinding

% undersize at 40.68% 67.06% 63.87%

60 mesh
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From Table 9 the results showed that maltodextrin increased yield percentage. 15% MD
contained 22.5% which showed highest percentage of yield and also highest L* value at
81.77+0.32 (Table 7), with lowest moisture content at 3.78+0.25% and Carr’s compressibility
index of 72.72%. The solubility of 5, 10, and 15% MD were non significantly different at
96.69+0.0, 98.28+1.004, and 97.25+0.021%, respectively.

Table 9. Physicochemical properties of date juice powder at different maltodextrin
concentrations.

Sample Yield Solubility™  Flowability and Carr’s Moisture = Water activity
compressibility index content (aw)
% % Flow % %
description

5% MD 14.5 96.69+0.00  Extremely 80.00 5.02+0.40? 0.341
poor

10 % MD 18.8 98.28+1.00 Extremely 729 3.99+0.40% 0.322
poor

15% MD 22.5 97.25+0.00  Extremely 75.01 3.78+0.25° 0.389
poor

Note: Different letters in the same column mean significantly different (p<0.05).

Flow description as described earlier by (Abdolhossein Moghbel and Hamideh Abbaspour Iranian,
2013)

The addition of maltodextrin to date juice decreased the lumping of the date powder,
lower moisture absorption or hydrophilic properties and improved the powder quah'fy.
Maltodextrin can contribute to reduce the hygroscopic behavior of the fruit powder. The
presence of maltodextrin in date juice powder probably modified the balance of
hydrophilic/hydrophobic sites, promoting a less amount of water absorption. The density of
date syrup powders increased with maltodextrin level. Similar results were found among other

research stated maltodextrins improve juice powder quality, decrease water absorption and

lumping of the juice powder. (Asgar Farahnakya,b,*, Nasim Mansoorib, Mahsa Majzoobia,b,

Fojan Badiica, 133-141).
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Also, solubility properties of 5, 10, and 15%w/v MD date juice powder were seemingly

high where all samples gave high % solubility higher than 97%.

From Table 10, %opacity of reconstitute date juice was increased when maltodextrin
increased. Total soluble solid and pH of three different level of maltodextrin are not
significantly different in reconstitute date juice. Reconstituted date juice by adding 4 g in 25
ml water maintained 14 °Brix with pH of 7.08 — 7.53. From observation (Table 11). The
characteristics of reconstituted juice at 5, 10, and 15%w/v MD gave slightly sweet, sweet, and
high sweet taste, respectively. For stability test,5, 10, and 15%w/v MD was observed to be
slightly sediment, moderately sediment, and highly sediment after left it stand for 2 hours. 15%

w/v MD gave opaque sample solution.

Table 10. Physiochemical properties of reconstituted date juice powder (premature fruit
drop, Barhee variety), made from different levels of maltodextrin.

Sample Color TSS™ pH™
(Opacity) (°Brix)
% %
5% MD 26.50+0.14¢ 14.13+0.32 7.5340.52
10 % MD 40.01+0.21° 14.00+0.50 7.16+0.06
15% MD 50.37+2.092 13.93+0.12 7.08+0.13

Note: Different letters in the same column mean significantly different (p<0.05)



Table 11. The characteristics among three different levels of maltodextrin added in

reconstituted date juice.

Flavor

Sweetness

Dissolubility
(stirring)

Stability(Set aside
for >2 hours)

-Yellow

a) 5% MD

-Clear

Mildodor
-Light fragrance
-Sweet smell

mouth is not much.

- Slightly sweet

* Completely dissolved

There is very little have

_sediment particle.

~ b) 10% MD

e - -

c) 15%MD

-Brownish yellow
-Slightly opaque

-Good fragrant- of date
palm
-Sweet scent

-The flavor and aroma
good fragrant in the
mouth.

- Sweet

stirred, except for
coagulation part, it will
be difficult to dissolve,
requiring strong
stirring

have sediment particle.

-Slightly yellowish
orange
-Quite turbid

24

-Good?raigra’ﬁt of date

palm
-Sweet scent

"<The flavor and aroma
good fragrant in the
mouth

-gweet

Dissolves easily when
stirred

There quite a lot of
sediment.
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Sugar profile or total sugar of reconstitute date juice was shown in Table 12 The
prepared date powder contained less than 10 g/100 ml of prepared. Indicated that glucose and
fructose are the major sugars present in date juice powder. Higher in maltodextrin
concentrations, prepared date powder contained less of sugar content. In addition, date juice

powder with 15% maltodextrin contained 0.11 g/ml of total dietary fiber.

Table 12. Chemical composition of date juice powder on Sugar profile and total dietary
fiber.

Sample Sugar profile Total
dietary fiber

Total sugar Glucose Fructose Lactose Sucrose Maltose

g/100ml 2/100ml
5% MD 9.05 4.76 4.29 nd nd nd N/A
10 % MD 7.23 3.94 3.29 nd nd nd N/A
15% MD 5.66 2.96 2.70 nd nd nd 0.11

Remarks: nd means not detectable, N/A means no analysis of the sample
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Topography of date powder was also investigated and reported in Fig. 5 and 10. The
surface topography and composition of the date juice powder at 5% w/v MD at x50SE showed
that the product powder had highest surface area. Comparing with 10%w/v MD, which showed
as a pack powder. This indicated that maltodextrin increased porosity and density to the date

juice powder, while 15% w/v MD showed the structure as crystalline structure.

Figure 5.Physicochemical properties of 5% maltodextrin act on the surface topography
and composition of the date juice powder. (xS0SE)

Figure 6.Physiochemical properties of 5% maltodextrin act on the surface topography
and composition of the date juice powder. (x150SE)
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Figure 7.Physicochemical properties of 10% maltodextrin act on the surface
topography and composition of the date juice powder. (xS0SE)

Figure 8.Physicochemical properties of 10% maltodextrin act on the surface

topography and composition of the date juice powder. (x150SE)
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Figure 9.Physicochemical properties of 15% maltodextrin act on the surface
topography and composition of the date juice powder. (xS0SE)

Figure 10.Physicochemical properties of 15% maltodextrin act on the surface
topography and composition of the date juice powder. (x150SE)
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3. Consumer survey results of a product.

The consumer behavior, perception, and opinion towards date palm juice and date
powder was investigated. Product concept to the potential market has been conducted by 108
respondents. From Fig 11-14. 60.19% were female and 39.81% were male. The 63.9% never
tried the date product in any form. From 68% of 60.19% of female ever tried date product

comparing with male from 39.81%, only 58% ever tried product from date.

* Female (}@d)

* Male (128)

Figure 11.Pie chart of Demographic data on gender (n=108 responses)

Female Male

-9

" No (line) " Yes (1ne) " No () ™ Yes (1n9)

Figure 12.Demographic data on Consumer behavior: Consumer ever tried products
from date palms? (n = 108 responses)
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However only 36.23% of them have ever tried date juice made from fresh date fruit.
(Fig 13.) The main reasons are they do not know about the product, and do not have a chance
to try with equally for 25%, the product hard to find for 17% and not familiar with the date

palm for 13%. (Figurel4.)

" No (lag)
* Yes (1n8r)

Figure 13.Consumer behavior: Have consumer ever tried date juice made from fresh
date fruit? (n = 69 responses)

Other (Do not like date fruit) B 1%
High cost/expensive MR 3%
Less'amount of product..m 2%
Feel that product contain... 0%
Feel that thecproduct. . 345
Feel too sweet I 5%
Don’t know the value of.. 4%
Don’t have chance to try I 5
Hard to find I — 17%
Don’t familiar with Date. . S ———— 13%
Don’t know about the.. E——— 5%

0% 5% 10% 15% 20% 25% 30%

Figure 14.Consumer behavior: The reason why consumer not consume date juice?
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On consumer preference, consumer expected the product to refresh the day 21%, when
they want the relaxation 15% and to improve their health in terms of Improve healthiness 23%,
in terms of helping lactation 16%, decreasing LDL cholesterol 14%, and improve immune

system 10% (Fig. 15)

Try a new thing NI (30,
Maintaining fasting NN 3%
Breast-milk feeing mother B 1%
Alternative drink with. . N 27,
When want relaxation HENEEEEE—_——— |50,
Improve healthiness I 230,
Refreshing the day I 2,
For boosting energy NN [0,

0% 5% 10% 15% 20% 25%

Figure 15.Consumer preference: Consumer requirement about the function of product
that consumer prefer.

I do not interest in any of.. . 2%
Brain boost m——— %
Improve immune system E——— 0%
Anti-aging property SSSE——————
Relaxing and deep sleep m————— 27
Increasing fiber source in.. S————
Boosting breastmilk = 1%
Maintain teeth and bone. . S——— 69
Keeps hair healthy m—— 49
Nourishing skin health - ———— 37
Decrease LDL level m—— 14
Promote digestion E———— 117
Help lactation S 1)

0% 2% 4% 6% 8% 10% 12% 14% 16% 18%

Figure 16.Expectation on health benefits that this product would suits consumer the
three most. (n = 108 responses)
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The moment or situation that consumer prefers to consume the most and suited to the
product was drinking during work period 28%, after work for a whole day 18%, and drink
when thirsty preferred to drink with ice23%. The most consumer concern about the date juice

product was too sweet 26%, high sugar load 19% and expensive product 17% (Fig. 16-18).

In the morning

Thirsty, I would drink
Object to weight gain
During weight control
After exercise

Exercise in the fitness
Hang out with friends in
Study for the exam
During work period

After work for a whole day

Figure 17.The moment or situation that is the best suited to drink this product drink.

1 0%
_ 23%
1 0%
A
NSO
N 3%
.d 0%
I 50
SEEEeT Ty, YT T mEm v
EE——————— . L.
0% 10%

20% 30%

(n = 108 responses)

Other (Did not feel obliged
Unattractive Packaging
High cost/expensive

Less amount of product.
Hard to find

High sugar load
Hard to dissolve
Too less date aroma
Unattractive color

Too sweet

Figure 18.What are the concerns about

A 1%
| 1%
TiImN¥€ioliRv

L 3%

it e

5 W e e e T
i T

N 3%

I 60

S e At it B TR UL A TR e S T
5% 10% 15% 20%

25% 30%

the consuming the product. (n = 108 responses)
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Product Concept: Instant date powder: A Juice for A New You!

An instant date powder made from Barhee dates by freeze-drying process. The product will
come up as a tea bag, just dissolve the date juice powder in room temperature or hot water,
will get ready-to-drink healthy date juice, serve as a real fresh-squeezed. An alternative juice
for people who looking for the healthy drink. Product is free from sugar, sweetened by
natural, low GI, with fully date flavored from its nature with 100% natural ingredients. High
fiber, vitamin A, C, B1, B2 and minerals i.e. potassium, calcium, magnesium, and iron.
Maintain teeth and bone health, nourishing your skin and hair health. Also helps boosting
mothers’ milk.

From the product concept, consumer interested to purchase the product for 53% while
44% decided not sure. Consumer preferring the product with light brown in powder and its

juice color (Fig. 19).

2.33%

" No [1T1%0)
* Nof'stire (Ilji!lu'l'ﬂ)
< A

Yes (%0)

Figure 19.The product concept description on purchase decision (n = 86 responses)
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Conclusion

Premature fruit drop, Barhee or Barhi variety was used in date juice powder production.
Freeze dry can successfully form a dried powder with % moisture content less than 5%.
Maltodextrin concentrations impact to color, %solubility, compressibility flow description,
%moisture content, % yield and water activity content of dried juice powder. The addition of

maltodextrin (DE19) help improving date juice powder quality.

Consumer survey had been conducted, only 36% have ever tried date juice made from
fresh date fruit. The main reasons are do not know about the product, do not chance to try, and
hard to find. From the product concept, consumer interested to purchase the product for 53%
while 44% decided not sure. They preferred the product with light brown in powder and its

juice color.
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18

ical analys

Example of Statist

Appendix A

Sensory evaluation on liking score (SAS 9.4 English)

title 'Date juice RCBD',

data likingscore;
input Consumer Sample$ Color Aroma Flavor Sweetness Thickness

@@;

cards;

A

A

A

A

C

A

10
10
10
11
11
11

12
12
12
13
13
13
14
14
14
15
15
16
16

A

A



16 B 7 6 6 3 9
16 C 4 4 5 5 6
17 B 7 4 6 5 6
17 C 8 7 6 7 7
17 A 7 8 6 8 8
18 C 8 6 5 6 5
18 A 6 8 5 6 8
18 B 7 6 7 7 7
19 A 7 7 8 8 6
19 B 7 7 6 6 6
19 C 5 7 5 5 6
20 B 8 9 8 5 6
20 C 6 6 7 7 6
20 A 4 7 6 7 7
21 C 6 5 4 5 5
21 A 8 8 8 8 7
21 B 5 8 5 5 5
22 A 3 5 2 3 8
22 B 3 1 2 1 5
22 C 3 4 1 2 1

proc gim data = likingscore;

class Consumer Sample;

model Color Aroma Flavor Sweetness Thickness = Consumer Sample;
means Sample;

means Sample/duncan;

run;

1. Physiochemical properties of reconstitute on Color parameter L*, b* and a*

title 'Rehydrate date juice
CRD',

data colorparameter;
input Sample$ L ab @@;

cards;

A 454 3.29 46.42
A 45.34 3.28 46.25
A 45.34 3.27 46.2
B 50.37 0.14 41.51
B 50.37 0.13 41.5
B 50.38 0.12 41.45
C 40.8 8.06 49.79
C 40.81 8.06 49.82
C 40.81 8.07 49.84

proc glm data
=colorparameter;

class Sample;

model L a b = Sample;
means Sample;

means Sample/duncan;
run;
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Appendix B: Sensory ballot

Analysis of rehydrate Date juice (*haununn)

Introduction: Please test the sample from left to the right and scoring the samples based on the following
preference test of 9-point hedonic scale. (Fusedrean 41w 1 v31 nazldnzuuuarmreuaunadnan)

1= Dislike extremely(hiveusinta)  4=Dislike slightly(hiveuinfes)  7=Like moderately(ssuywnai)
2=Dislike very much (‘hiveunn) 5=Neither like or nor dislike (hi1éyou unz hiveu) 8=Like very much(seuin)

3= Dislike moderately(‘hivsuhunaw) 6= Like slightly(youwfmies) 9=like extremely(voundrdiia)

Attribute Sample number

Color (%)
Aroma of date juice
(nAuvesdumnan)

Flavor of date juice
(ndusaveaBunmdn)

Overall Flavor
(nausalavsawenmszn)

Sweetness
(Pauwanw)

Thickness

(Panumiin)

Overall liking

Which sample do you prefer the most (njuenshacaimauuniign)?




41

Appendix C: Questionnaire
Consumer behavior, perception, and opinion towards date palm juice and date palm product.

a a ¥ a o a o a o
uyvasumu 2 wqwmisnmisufua:ﬂTmﬂmﬁummﬁuﬂnﬂmmauwmauua:wmnmw‘i’mnaunmau

Introduction: This questionnaire is a part of Special Project of the student from School
of Biotechnology, Assumption University. Your cooperation for this questionnaire is
extremely essential to this research in the aspect of consumer’s view in term of important
attributes, consumer behavior, attitudes, and acceptance. I would like to ask for your
cooperation in answering all questions. All of information provided will be beneficial to the
development process and kept confidentially.

o £

3 y A - s o a v o )
llanﬂﬂuﬂ11]‘]jﬂﬁlﬂuﬁ’)uﬂu\i‘uﬂ\iﬂ%iyiy1uwuﬁ'uﬂﬂuﬂﬁﬂﬂ’lﬂﬂlmﬂﬂiuiﬁﬁ%']ﬂ-lw UHNINYIAE 0 Ny VoYavdINIUIY

¥y ¥

oy ¢ 1 A e aw @ A v a o 3 = ' a 9 a o 3 a o rs
Lﬂu1]5:TuwamwmamimnummTnumww1umm1mm1uﬂﬂmumammTnm‘uquanssuggusTnﬂm‘mmmumwaﬂnmmsm

o oo H 4

3
o a ' ] o ' o
Tfsnseensundasual asudalnsvennusuidelunsaeudnwlunuasusmgaildeyaimuaiiunenazguifuiiu

ANUAY
Part I: Consumer behavior (feyanganssuvesduilan)

1. Please check, the products that you have ever tried. (njenidensian Sauinnannuans)
Check all that apply. (sevldunnnii 1 de)

0 Flower tea (vaenlinfouwss)
0 Herbal tea (saypulnsnious)
0 Fruit tea (¥wa'ly)

o Green tea, black tea and white tea (¥ude2,31911 n3e ndmiouns)
o Instant fruit juice powder (¥walimsaddog)

0 Date juice powder (haunmauuun)

o Instant ginger juice powder(¥hiwwsdi3agyl)

o No (hiiny)

o Other(please specify) (8u q Tsaszy):

2. Have you ever tried products from date palms?
(nounvaeamundasameindunmaunse i)

o Yes (inv) o No (‘hirne) Skip to Question no. 11



42

3. Please check product(s) from "Date palms" that you ever tried.
(wdndamiondunmdniigaunsmiu) Check all that apply. (revlfneed 1 de)

0 Fresh date (8unmduaa)

0 Dried date (8unmduuria)

o Date juice (shdunmdu)

o Date syrup (hisoudunman)

o Date jam (uoudunmdu)

o Date soda (shdunmsusauia)

o Other(please specify) (8u 9 Tsaszy):

4. Have you ever tried date juice made from FRESH DATES FRUIT? (Reunufnindun

a = o - L
widnvInHaB N ANIAnIe 1)

a Yes (o) o No (‘hiing) (Skip to

5. How often do you drink date juice within the last 6 months? (qmﬁuﬁﬁunmé’uﬁawum
umelu 6 @oudinnan)
o Everyday (yniu)
0 3-4 times a week (3-4 afsdedilani)
0 Once a week (nilwnfadodilant)
0 2-3 times per month (2-3 afideiden)
0 Once a month (ifeuazate)
o Do not consume within the last 6 months(inni6ideu)
0 Other(please specify) (au q Tilsaszy):

6. Do you personally purchase Date juice yourself? (quuiiugzenansanhidunmudulivieli)
o Yes (o)
0 No, someone else bought it for me (Jnanugudunudonls luinoFeios)
o No, I haven't purchase. I made it myself. (sulinose usmimudavauios)
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7. Which is/are brands of date juice do you normally drink? (Jndhdunmavivielwuilgu
2t
120N¥0)

Check all that apply. (aeuldunni 1 4a)

0 Mumin (yiiv)

‘M ‘

i Unbrarid(i r’hommade date juice (skip to question no.10)
o Unrecognized the brand (si6ve1:'18)
o Other(please specify) (du 4 Tsaszy):




8. Where do you usually buy? (Reuiinazdeitinm)
Check all that apply. (aeu'duinnii 1 de)
o Supermarket (inlesurdidn) (e.g. (d1edn) Tops, MaxValue)
o Convenience stores (3azande) (e. g. (#wvdn) 7-11, Family Mart, 108 Shop)
g Grocery ($lwviaw)
o Health shop/Specialty ($wwoveaitogunm) (e.g. (s1e611) Golden Place, Lemon Farm)

O Online ordering i.e. Line, Instagram, Facebook page, website
o Online store i.e. Lazada, Shopee, Alibaba
0 Other(please specify) (8u a4 Tusaszy):

9. Purchasing size (wna/Piinaiide)
o1 bottle 250ml (1vaa 250ii53a)
0 3 bottle / pack (3vrndeounn)
0 6 bottle / pack (6viaseunn)
0 24 bottle / pack (24vradounn)
o Other(please specify) (su 4 Tsaszy):

10. Price of purchasing per one time (simn%eden3)

035-60 baht

061-100 baht

0101-200 baht

0201-300 baht

0301-400 baht

0401-500baht

0>500 baht

o Other(please specify) (5u 4 Tusnszy):
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11. Please check, the reason why you do not consume date juice? (mawa #hi/himsdnidun

man) Check all that apply. (aeu'ldunni 1 ds)

oDon’t know about the product before (‘himefsnnaasusiindon)

o Don’t familiar with Date palm (‘ligwastudunmdn)

o Hard to find (widesn)

o Don’t have chance to try (lifiTenaldasq)

o Don’t know the value of the product (hiffquilszTomi)

o Feel too sweet (jdniwaasmainanuiull)

o Feel that the product contain high sugar ({dniwaasusiithaiags)

o Feel that product contain high calories (3dninaasusilindaauge)

o Less amount of product per bottle/not worth with price (Sunariouduhldevaa/himuzaudusiai)
o High cost/expensive (s1a1g1)

o Other(please specify) (Su 4 Wsaszy):

12. What is the things that need improvement? (fsiiomnnlifusudgaudludisin &il)
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Part II: Consumer preference (nnufisnelavesifuilan)

Product Concept: Instant date powder: A Juice for A New You !

An instant date powder made from Barhee dates by freeze-drying process. The product will
come up as a tea bag, just dissolve the date juice powder in room temperature or hot water,
will get ready-to-drink healthy date juice, serve as a real fresh-squeezed. An alternative juice
for people who looking for the healthy drink. Product is free from sugar, sweetened by
natural, low GI, with fully date flavored from its nature with 100% natural ingredients. High
fiber, vitamin A, C, B1, B2 and minerals i.e. potassium, calcium, magnesium, and iron.
Maintain teeth and bone health, nourishing your skin and hair health. Also helps boosting
mothers’ milk.
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Tuuyas

1. From the product concept description above, do you think this product is
interested you to purchase or not? (nnunfanindamidwin mviahwdasundnaimhauleasde

wiol)

o Yes (c??a) o No (1ﬁc‘§a) ' 0 Not sure (limile)

2. What do you prefer about the color and appearance of the finished product on
date juice powder? (emnléinansusindunmumiia viednvaztiingedidls)

¥

o Light brown color powder (nsfimiageu)
nDark brown color powder (sadshatanfi)
o Glossy black color powder (ra@dnuinin)

o Other(please specify) (8u 9 Tusaszy):
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3. What do you prefer about the color and appearance of the reconstitued date

- a v g¥a o od g . .
juice? (evnlindasasihdunmaniazawnindiid wSednvuzisngedinls)

o Light brown color juice (shitdhnagen)

oDark brown color juice (shiigiaad)

o Bright golden yellow juice (shiidméasaan)

OTransparent/clear juice (shilarwla)

0 Opaque juice (sirfinnuyu/fuuas)

o Other(please specify) (8u 1 Tusaszy):

4. What factors would you consider as an important attribute in an instant date tea
powder? (Tvivlangafaindugaanvaciadglusndunmndunsreduiozd?)

Statement

Extremely
disagree
(hiviudroedran)

Somewhat
disagree
(hiviudroidmiay)

Neither
disagree /
agree

(1n9)

Somewhat
agree
o v = £y
(mudmanioy)

Extremely
Agree

(Wiudvedraun)

1. Good date
aroma (nduvey

voedUNHIY)

2. Less
Sweetness
(nurley)

3. High
nutrient (gau

M139M15)

4. Natural
sweetener
(Aumuen

BITUYIA)

5. Refreshing

(vl aadu)

6. Convenient
to prepare (»

i)

7. Easy to
dissolve (azaw

1)

8. Packaging

(vssyfmai)
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5. What are factors that you will consider if you purchase this product? (Todulafvinlsk

powaauleidendenaniaaiii)*Check for Top 3 (ifentiiva3sudunan)

oSuitable Price (symaumaauna)
oTaste/Flavor (sawa/navsa)

oCraving (stnin)

oNatural sweetener (aAumImuaNsssuT1A)
nHealthier choice of sweets drink (in3esduniudeniinaogunn)
oNew product (naaduailni)
oPromotion (TusTusu)

olngredient (aawsznen)

oShop location (fumiadme)

oBrand (#ve)

oHealth benefit (1sz Tomninoquan)
oPackaging (ussyfiwai)

o Other(please specify) (5u q Tusaszy):

6. If product has 10 bags (about 200 g), how much you will be willing to pay? (&

wandna 10 xea nassaz 200 a3 i lnsiigaezdwdmiunandwnii)

060-100 baht

0101-150 baht

0200-250 baht

o> 250 baht
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If this product is launched to the market in the selected packaging and price, what
quality do you looking for? (mnilwansamidindneengsimielunaunzinvazussyianiinddiden qanm

a a o d
uuylafgauesmoInkanAma)

7. How would this drink suit your needs the THREE most? (injssduiiihozmnziuai

eamavesqaunniigaethalstu 3 suduusn?)
o For boosting energy (ietiundaan)
0 Refreshing the day (shl¥aasunasanaiu)
o Improve healthiness (daa3uguan)
0 When want relaxation (ifedesns mssieunain)
0 Alternative drink with healthier sugar (ifundasasimudoniiaveamaguaim)
0 Breast-milk feeing mother (Ihinumini ndsnaoayas)
0 Maintaining fasting (Audeuuazndimseasis)
0 Try a new thing (evinmaaendasuailn)

o Other(please specify) (3u q Tilsaszy):
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8. Expectation on health benefits that this drink would suits you the THREE most.
(RaumidRineamiiniesduiiminzivgadiga 3 Suduusn?)

0 Help laxation (¥ws5zuududie)

o Promote digestion (¥1wszuuton)

0 Decrease LDL level (sawanaszduluiuduiiu)

o Nourishing skin health (1hgei)

0 Keeps hair healthy (ihjal¥idummunju)

O Maintain teeth and bone health (favanuuiasadvinszgruazilu)
o Help in natural labour (31s1vnasadiw)

0 Boosting breastmilk (nszduiininnd)

o increasing fiber source in meal (uduleluifoons)
o relaxing and deep sleep (volumsueundn)

O Anti-aging property (¥zas’v)

0 Improve immune system (1a3ugiiguiulusini)

0 Brain boost (sm1sanes)

o I do not interest in any of these (hifinnmauloluGasdsndn)

o Other(please specify) (5u q Tusaszy):
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9. The moment or situation that is the best suited to drink this drink. (v2anam3e

aounsaiimng Agaiecianiesiuiinil)
nAfter work for a whole day (wdvammmiasu)
oDuring work period (szniunis¥u)
oStudy for the exam (s1unsousaoy)
oHang out with friends in the party (1$haedfuftoulunudes)
oExercise in the fitness (s29onmdinoluiama)
OAfter exercise (ndasvnmsesniidanie)
nDuring weight control (iifeaniimiin)
aObject to weight gain (iifedasmsiiuimiin)
oThirsty, I would drink with ice (ifenszmienh nmudug subuids)

o Other(please specify) (du 1 Tilsaszy):

10. The mood of this drink that you expect the Three most. (nwj3niigaidoans o

wanFamiianniiga 3 Suduian)
0 Energetic (nszdunszing)
o Relaxing (rounaw)
o refreshing (antu)
0 calm (ereu)
0 Thirst quenching (dunszmw)
o full (6v)
o awake ()

o Easy to drink (fudw dune)



11. What are your concerns when consuming this product (ezlshedyminigadeamsndnidos

onnsuilamihBunmdnnnwaanniiga 3 sudunsn)

0 Too sweet (vnmuiull)

oUnattractive color (&'li#sga/hirvivau)

oToo less date aroma (naudunmauitouuly)

oHard to dissolve (azawwn)

oHigh sugar load (WiSinsibaiags)

oHard to find (m%amn)

oLess amount of product per bottle/not worth with price (Wuaifeuiuliasvae/ himuzaususian)
oHigh cost/expensive (s11g4)

oUnattractive Packaging (ussysuat hiae hivhdsga)

o Other(please specify) (8u 4 Tisaszy):

Part I11: General Information gﬁayav‘i‘:‘m
1. Gender (inn)

o Male (¥w)
o Female (ndjv)

2. What range is your age? (qaiiowgeglusisinu)

o 15-207%
021-261
027-321%
0 33-381
0 39-44 1
0 45-50

o>501
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3. Nationality (i§evid)
0 Thai (Ine)

o Non-Thai (auanni) please specify (suy) :

4.Religion (mmn)

o Buddhism (y»s)
oChristianity (p5a)
DIslam (8aaw)
oHinduism (3ug)

oNo religion (hifimaun)

o Other(please specify) (8u 1 Tusaszy):

5.Highest level of education (szaumsfnungaga)

o High School or Less (szduisoudnum3odinii)

0 Vocational degree (1. uas 1ha.)

o Bachelor’s degree (szaunf5yaa3)

o Higher than Bachelor’s degree (ganinfSgmns)
o Others (8u)

6. Occupation(e13n)

o Student/College student (sinGou/iinfinuu)

o Government employee/State Enterprises ($1513ms/sgiaman)
o Employee (gnin)

o Business owner (gsiivanda)

o Others (8uq)
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7. Monthly income (swlidenew)

o Less than 10,000 baht (#1n1 10,000 vin)
o 10,000-20,000 baht

0 20,001-30,000 baht

0 30,001-40,000 baht

o More than 40,000 baht (snni 40,000 vn)

Thank you for your kindly participation (veunailénnuiuile)
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Appendix D : Table of consumer survey results

Table 1: Demographic data (n = 108 responses)

55

Question Frequency Percentage
©) (%)
1. Gender
e Male 43 39.8
e Female 65 60.2
2. Age
o 15-20 years old 11 10.2
s 21-26 39 36.1
o 27-32 3 2.8
e 33-38 1 0.9
o 39-44 6 5.6
e 45-50 44 40.7
e >50 4 3.7
3.  Nationality
e Thai 103 95.4
e Non-Thai 5 4.6
4. Religion
o Buddhism 89 82.4
e  Christianity 12 11.1
¢ Islam 2 1.9
o Hinduism 1 0.9
¢ No religion 4 3.7
5. Highest level of education
e High school or less 4 3.7
e Vocational degree 6 5.6
o Bachelor’s degree 75 69.4
o Higher than bachelor’s degree 23 21.3
Question Frequency | Percentage
Q) ()
6.  Occupation
o  Student/ college student 39 36.1
¢ Government employee/ state enterprises 18 16.7
e  Employee 27 25
o Business owner 21 19.4
o Freelance 1 0.9
e Unemployed 2 1.8
7. Monthly income
e Less than 10,000 baht 29 26.9
e 10,000-20,000 baht 22 20.4
e 20,001-30,000 baht 17 15.7
e 30,001-40,000 baht 16 14.8
¢ More than 40,000 baht 24 22.2




Appendix Table 2: Consumer behavior
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Question Frequency Percentage
© (%)
1.Please check, the products that you have ever tried.
(n = 108 responses)
o Flower tea 42 38.9
e Herbal tea 61 59.5
e  Fruit tea 45 41.7
o Green tea, black tea, and white tea 71 65.7
¢ Instant fruit juice powder 29 26.9
e Date juice powder 4 3.7
¢ Instant ginger juice powder 50 46.3
e No (line) 13 12
e Eating date plainly 1 0.9
o Coffee 1 0.9
2.Have you ever tried products from date palms?
(n = 108 responses)
* Yes 69 63.9
¢ No 39 36.1
3. Please check product(s) from "Date palms" that you ever tried.
(n = 69 responses)
o  Fresh date 30 43.5
e Dried date 54 78.3
o Date juice 24 34.8
o Date syrup 18 26
e Date jam 6 8.7
e Date soda 1 1.4
4. Have you ever tried date juice made from fresh date fruit?
(n = 69 responses)
e Yes 25 36.2
e No 44 63.8
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Question Frequency | Percentage
(&) (%)
5. How often do you drink date juice within the last 6 months? (n =
25 responses)
e Everyday 0 0
e 3-4 times a week 1 4
®  Once a week 2 8
e 2-3 times per month 3 12
¢  Once a month 1 4
¢ Do not consume within the last 6 months 18 72
6. Do you personally purchase Date juice yourself? (n =25
responses)
o Yes 12
¢ No, someone else bought it for me 19 76
e No, I haven't purchase. I made it myself. 3 12
7. Which is/are brands of date juice do you normally drink?
(n = 3 responses)
o  Mumin 0 0
e  Andalus 2 66.7
o INONE 0 0
o Unbranded or homemade date juice 2 66.7
e Unrecognized the brand 0 0
8. Where do you usually buy? (n = 3 responses)
e  Supermarket 3 100
e Convenience stores 0 0
o  Grocery 0 0
o Health shop/Specialty 1 333
e  Online ordering 0 0
¢  Online store 0 0
9. Purchasing size(n = 3 responses)
e 1 bottle 250ml 1 33.3
* 3 bottle / pack 2 66.7
e 6 bottle / pack 0 0
e 24 bottle / pack 0 0
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Question Frequency | Percentage
(@] (%)
10. Price of purchasing per one time (n = 3 responses)
e 35-60 baht 0 0
e 61-100 baht 1 333
e 101-200 baht 1 333
¢ 201-300 baht 1 333
¢ 301-400 baht 0 0
o 401-500baht 0 0
e >500 baht 0 0
11. Please check, the reason why you do not consume date juice? (n
= 83 responses)
e Don’t know about the product before 46 55.4
e Don’t familiar with Date palm 23 27.7
e Hard to find 31 37.3
e Don’t have chance to try 46 55.4
¢ Don’t know the value of the product 8 9.6
e Feel too sweet 9 10.8
¢ Feel that the product contain high sugar 7 8.4
e Feel that product contain high calories 0 0
e Less amount of product per bottle/not worth with price 3 3.6
o High cost/expensive 6 7.2
e Other (Do not like date fruit) 2 2.4
Appendix Table 3: Consumer preference
Question Frequency Percentage
©) (%)
1.From the product concept description above, do you think this
product is interested you to purchase or not? (n = 86 responses)
*  Yes 46 535
e No 2 2.3
e Not sure 38 442
2. What do you prefer about the color and appearance of the finished
product on date juice powder? (n = 86 responses)
e Light brown color powder 60 69.8
e Dark brown color powder 23 26.7
®  Glossy black color powder | 1.2
o Other (whatever) 1 1.2
e Other (natural color) 1 1.2
3. What do you prefer about the color and appearance of the
reconstitued date juice? (n = 86 responses)
e Light brown color juice 54 62.8
e Dark brown color juice 13 15.1
e  Bright golden color juice 17 19.8
o Transparent/clear juice 8 9.3
e Opaque juice 3 35
e Other (Natural color) 2 2.4
4. What factors would you consider as an important attribute in an
instant date tea powder? (n = 86 responses)
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Question Frequency | Percentage
(G) ()
5. What are factors that you will consider if you purchase this
roduct? (n = 86 responses)

e  Suitable Price 54 62.8
o Taste/Flavor 53 61.6
e Craving 16 18.6
¢ Natural sweetener 13 15.1
o  Healthier choice of sweets drink 42 48.8
e New product 5 5.8
e  Promotion 3 3.5
e Ingredient 5 5.8
e  Shop location 2 2.3
e Brand 0 0
o  Health benefit 47 54.7
e Packaging 5 5.8

6. If product has 10 bags (about 200 g), how much you will be

willing to pay? (n = 86 responses)
s 60-100 baht 23 26.7
o 101-150 baht 37 43
e 151-200 baht 18 20.9
e  200-250 baht 6 7
e >250 baht 2 2.3

7. How would this drink suit your needs the three most? (n=

108 responses)
o For boosting energy 33 30.6
o Refreshing the day 60 55.6
e Improve healthiness 66 61.1
e When want relaxation 44 40.7
o Alternative drink with healthier sugar 36 333
e  Breast-milk feeing mother 2 1.9
¢ Maintaining fasting 9 8.3
e Try anew thing 39 36.1
e Other (Replacement pop drink) 1 0.9
e Other (Yummy) 1 0.9
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Question Frequency | Percentage
©) (%)

8. Expectation on health benefits that this drink would suits you the

three most. (n = 108 responses)
¢ Help laxation 48 44 .4
¢ Promote digestion 32 29.6
e  Decrease LDL level 42 38.9
¢ Nourishing skin health 25 23.1
o Keeps hair healthy 12 11.1
e Maintain teeth and bone health 17 15.7
e Help in natural labor 1 0.9
¢ Boosting breastmilk 2 1.9
e Increasing fiber source in meal 17 15.8
o Relaxing and deep sleep 24 22.2
e Anti-aging property 27 25
e Improve immune system 31 28.7
e  Brain boost 18 16.7
¢ [ do not interest in any of these 5 4.6
e Other (refreshes) 1 0.9
e Other (full fill the hunger) 1 0.9

9. The moment or situation that is the best suited to drink this

drink. (n = 108 responses)
e After work for a whole day 37 343
e During work period 56 51.9
o  Study for the exam 10 9.3
e Hang out with friends in the party 1 0.9
e Exercise in the fitness 7 6.5
e After exercise 25 23.1
e During weight control 16 14.8
®  Object to weight gain 1 0.9
o  Thirsty, I would drink with ice 47 43.5
e In the morning 1 0.9
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Percentage

Question Frequency
(@) (%)

10. The mood of this drink that you expect the three most

(n = 108 responses)
o Energetic 35 324
e Relaxing 67 62
e Refreshing 92 85.2
o Calm 6 5.6
o Thirst quenching 43 39.8
e Full 9 8.3
o Awake 13 12
o Easyto drink 28 25.9
12. What are your concerns when consuming this product.

(n = 108 responses)
e Too sweet 76 70.4
o  Unattractive color 18 16.7
e Too less date aroma 8 7.4
o Hard to dissolve 35 324
e High sugar load 54 50
¢ Hard to find 37 34.3
o Less amount of product per bottle/not worth with price 8 7.4
o High cost/expensive 48 44.4
o Unattractive Packaging 4 3.7
e Other (Did not feel obliged to eat) 2 1.9
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Appendix E: Cost estimation

Cost of date juice powder (Calculate according to formulation 15%wv
maltodextrin)

Ingredients Price quantity  Unit Unit cost

used
1.Premature fruit drop, Barhee variety date 150baht/1 kg lkg 150 baht
2.Water 15 baht/L 2L 30 baht
3.Maltodexgtrin (DE19) 100 baht/1kg 450g 45 baht
Total cost of ingredients 225baht/47 serving size
Coat per unit (one serving size) 4.78baht per one serving (16g of powder)

Note: 1L of Date juice with 15% MD can product 22.5% yield of Date powder or (254g/1L). 3L of date
juice with15%w/v maltodextrin can product dried powder around 762 g. (47 serving size) Reconstituted
date juice (Date juice powder16g /100mlwater).

THE ASSUMPTION UNIVERSITY LIRRAP
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