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Chapter 1

Introduction

1.1.Background and Signification of the Special Problem

Nowadays, people attempt to maintain balanced weight and more concern in
their health.  Even though, physical activities are necessary in daily life,
consumption of healthy diets is_also.an_overwhelming factor for excellent health.
Over consumption ofs€Carthydrate and fat“eeulds,lead to functional disorder
symptoms such as.6besity and heart attack.,” However, limditation of some nutrients
such as progéin is unnecessary for-some-cofsumers.” In athletes especially weight
trainers and body_builder; ‘protein intakes have to be-in_high ‘enough for their

requirements.

Preteinvpargis'a snack whickis convepience for consumersto carry-on and
to eat everywhereandavery time as'they.need:” Theiringradientstmostly are wheat
flour,lgrain, nUty cereal flavors and protein/sourcés,~The protein sources of protein
bar generatly (are~wheys, protein; mitk ‘protein; (soy protein and fege. Nutrient
compositioris of protein~bar aremostly, high-amount:inproteintand/fiber and less
amounts‘inicatbohydrate land, fat.| \ This snacksis packed in many kinds of plastic bags
and shelf stable ‘in roonttermperatira.sHowever, mostaofyoretein bars is imported

from abroad. Ptices of&his snack is too high for Thai, Gonsufmérs.

According to this“imported..snack.is=reCently the one of popular snack in
Thailand, development and formulation of protein bar product is interesting.
However, characteristic of protein bar developed in Thailand should be different
from the imported product. Thus, the objective of this research was to develop a
homemade brownie fortified with protein as a commercial product in Thailand. It is
better to produce a protein bar that suit for everyone, not just for weight trainers or
athletes. Additionally, to improve and develop the taste, texture and odor of a
protein bar product that suit to Thai consumer’s preferences. However, this product
can be made from local material, so this would cost the lower price. Therefore, the

consumer can make an easier decision.



1.2 Objective

Main objective
To develop a homemade brownie fortified with protein.
Specific objectives

1) To increase protein contents in brownie
2) To study effect of emulsifier types on qualities of brownie fortified with protein

3) To study effect of glucose syrup and milk for chocolate-covered on qualities

of brownie fortified with protein

-~ '

////

4) ifier types G N’
c,‘mvm Y& "Fs'ft

5)

6)
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Chapter 2

Review Literature

2.1 What is protein bar?

Protein bar is a snack bar with high protein content. It usually is suitable for
consumers who concern about their body or who would like to build a body
muscle. Currently, protein bar product has a variety choice. Each of them contains
different amount of nutrients and nutritional values but it mainly contain high
protein. By the way, Thailana=has_oaly.feWbrands of imported protein bar such as

Promax, MusclePhamm_and Quest Bar.

Figure 2.1:Promax Nutriten Corporation’s protein bar

Reference: (hitto: ‘Rromaxhutition -Brownie)

come

Flouie 2.2 MusctePharm’s Pretéinsbar

Reference: (http://limitl lemeftsconz/muscl -cor - in-

mwﬁ 3 Quest Nutrition’s Protein bar

Reference: (http://desonaguest.weebly.com/quest-bar-reviews.html)



2.2 Main Ingredient of Protein Bar
221 Whey protein is a milk protein that separated as a by-product of
cheese production. Whey protein is high in nutritional value and essential amino
acid. Moreover, it would be immediately absorbed in small intestine, especially
Beta-Lacto globulin which is a composition of whey protein. It is not same as the
other protein that should be digested by enzyme from pancreas. Furthermore,
Whey protein contains high cysteine which is a substrate of glutathione synthesis.
There are three types of whey protein which are whey protein concentrate, whey
protein isolate and whey protein hydrolyzed.
2211 Whey-Pfolein-Concentrate.contains 30-89% of whey protein
by weight. It depefids”™on filtration and other protesdsto separate an unwanted
component suéhsas lactose-and fat.

2.2.1.2— )“Whey -~ Proteis) Isolate §is—derived %om a  cross-flow
microfiltration of Whey Pratein /Coricentrate spowder-in order to'\separate all of
lactosefand fat= It contains)greater-than, 90%-of Wiey protein by.weight.

2843 WheyProtein/Hydrolyzedis a-hydrolyzation-of Whey Protein

Concentrate: on Alhey Pidtein, tsolate; to \reduce.a-iolecule-size~of Wwhey protein.
Peptide isa short '‘chainef-aming acid in-protein andcanbe’ easily-absorbed.

V.2 Milk‘protein iselate is manufactured by protein précipitation in low-
fat milk, It eontains ahout 80%: of casein and 20% ofpwhey protein: /1t also contains
high levals\of milk calcium, phospherows, potassium, and magnesiun.

223 Calcium, caseinateis derived from jeasein in mitkAtds produced from
neutralization ‘of\caseip’ by added seditim-h{droXide. Cdseinate’is role as an
emulsifier and bulkingtagent./ Itjis widely @séd incfeod.fdeStry such as production
of cheese, non-dairy creamer.cfeamesoup-and_protéin supplement.

224 Soy protein isolate is extracted from soy protein. It contains
protein more than 90%. In food industry, it acts as an emulsifier and stabilizing
agent. Also, it can be carbohydrate replacer in bakery product.

225 Natural pre-biotic fiber syrup is a sweetener and generally used in
healthy diets. It provides good digestive health because it can activate the

stimulation and the growth of pro-biotic microbiology.



2.5 Food additives
28,1 Soy Lecithin
Soy lecithin is derived from the soybean oil. Phospholipids is the

main component of lecithin. Its molecular structure could be interacted with water
and oil molecule. A hydrophilic part attract to water molecules, while a
hydrophobic part attract to lipids. Due to its properties, it could acts as an
emulsifier or stabilizer in various foods.

2.3.2 Poly-dextrose
Poly-dextros is a polymer of glucose. It is a white amorphous powder, and soluble
in water. It probably is a bulkifg agent.and Could replace part of sugars and fats in
food. Additionally#fle€ould be, used, as a hufmeltants, thickener, stabilizer,
cryoprotectantand emulsifier(Heten, 1996).
24 Packaging

2.401 Glasg:contalner

Glass.is*made from sandsodasash andtimestore: I thewprogess, wastes of
glass [afe raddéd torreduceNa melting. point and save \the emerdy during the
rmanufacture.

Glass is) mard-and resist) of <compression: Apait-from being transparent, it is
inexpensive/to make, @asiiio shape-when'it'is maolten; reasonably, resistant to heat
when it Ts. sety{chemnitakly, and-it-can' be’ re€yded Jany ~alimber of times.
Furtherinoréy it can against.perieation-of Vaper, gas and Wwater.

242 Paper

Paper, andpaperboard, are"widely used ir food/ packaging/ Paper is made from
fiber of plant.\Shce it can resist the=€omapression pressire gt8 commonly used for

aggregate a pack ofipredict.s it,is also inexpensivé.and.ablé to be recycled.

Figure 2.4 Paper packaging
Reference: (http://www.packagingoftheworld.com/2013/10/alliance-
bakery-student-project.ntml)



243 Metal
There is two main types of metal that are commonly used for food packaging
are iron and aluminum. It is a heat stable and high pressure resistance. On the
other side, it tends to rust when in a high moisture content. For the aluminum foil,
it is usually used with pharmaceutical product. It can be fused with other material
such as plastics, in order to improve vapor and gas barrier properties.
244 Plastics

Plastics or Polymers are formed by heat and pressure. In the manufacture,
there are many kinds of material such as Low Density Polyethylene, High Density

Polyethylene, Polypropylene, Polystyrene, Polyvinyl Chloride, Nylon and Polyester.

2.4.4.1” _~fow Density \Rolyethylene (LDRE)

Properties of LDPE. are transparent, flexibility, ‘sealable, and easy to
form but low/in gas barrierd “Itican be formediywith many progess e.¢. blow film
formation); €ast film; extrusion ebating, | injédtion”.motdine-and blow molding. It is
usually tised for.food packaging.

2.442 High Dersity Polyethylene (HDPE)

HDPE Fis=strangén ‘than’ standard’ «polyethyléne, acts- as |an effective
barrier against maisture and remains solid-at\rdom ftemperature. I€is fypically found
in milk jugs, plastic bags-andiréfillable plastic bottles.

2443 Polypropytene (PP)

Polypropytene isidransparent,|heatstabte and it has-bigh melting point.
It can bé,feuhd.in food storage €ontainer, plastie’ bottle and judsy Mareover, its
moisture Dafjerproperties.are betterthan. polyethylene.

2.6.4.4 Polystyrene (PS)

Polystyrefié s transparent as glass. Mchas pé flavor and odor. It is not
able to use with high temperatute @nd not gaetdsfh gas and moisture barrier
properties.

2.4.45 Polyvinyl Chloride (PVC)

The essential materials for polyvinyl chloride are derived from oil and
salt. Polyvinyl Chloride is tough and transparent. It is sealable and can be made as
refillable plastic bottles, thermoformed tray, and flexible films. However, it is better
to use PET instead because PVC can cause a toxin when it is combusted.

2446 Nylon

Nylon is a commercial name of Polyamide. It is used in the
production of film and fiber, but is also available as a molding compound. The
majority of nylons tend to be semi-crystalline and very tough materials with good

thermal and chemical resistance. Nylons can be used in high temperature



environments. Heat stabilized systems allow sustained performance at

temperatures up to 185°C.

2447 Polyester
Polyester is derived from Polyethylene Terephthalate (PET). It
combines excellent mechanical, electrical and thermal properties with very good
chemical resistance and dimensional stability. Polyesters also offer low moisture

absorption and have good flow properties.

24.5  Retort pouch packaging

A retort pouch is a heat resistant bag made of laminated plastic fitms
or foil. It generally consists_of-am=outerayer.of polyester or nylon for printability
and toughness, a middt&.altiminum foil layer thatsfulietions as the principal oxygen
and water vaporsbarfier and_an inner heat sesled-polyptepyiene ( Varalakshmi and
Prince Devadasen et at;-2014).~ There are”many types-of retartypouch such as four
side sealed gouch, three side -sealed pouchfand stand up pouch, The advantages
are reduced shipping €osts andistorage:spale forithe empty containers. The pouch
also has good shélf appeal and a'drowing 'acceptancerbyicotisuriiers

2.5 Packaging Technology
2.5.4: Retort-RPouch Progessing

Foad is|firstly prepared-and-seated intolthe retort peuch. The pouch
is then heatedt6 240:250°%F for 'several minutés: uAder hish Bressure inside a retort
or auteclave. machine. Thisprocess) reliably/7kills? all commenly occurring
microorganisms and preventing trom.spailing:

2.5.5 N\ VAséptic paekaging

Packaging-, materials “afe =sterilized, hy-Variolis methods to kill
microorganisms contalhed in‘theypackages duting formifigidnd transport through the
machine prior to filling under.dseptic.systerm=Afsari'and Datta, 2003).

256  Vacuum Packing

Vacuum packing is a method that removes oxygen out of the
package before sealing. Product will be under anaerobic condition. It is normally
used for extend shelf-life of product.

257  Modified Atmosphere Packaging (MAP)

Modified Atmosphere Packaging is a sealed package which contains a
mixture of natural gases. Oxygen, Carbon dioxide and Nitrogen are commonly used.
This kind of package has ability to extend shelf-life of food product (Nick, 1994). By
the way, low amount of oxygen inhibits the growth of aerobic microorganism and

could slow down the rate of oxidation reaction.



Carbon dioxide also inhibits the growth of mold and aerobic
microorganism. However, the efficiency of microorganism growth inhibition depends
on component and ingredients in good. It will be absorbed in food with high
moisture content. Moreover, the high concentration of carbon dioxide might cause
spoilage in fruit and vegetables.

Nitrogen is often used for replace the oxygen in packaging. It extends

shelf-life of food and prevents shrinkage of packaging.
258  Active Packaging

Active packaging is known as an oxygen scavenger or oxygen
absorber. It can be defined as a mode of packaging that can prolong the shelf life
i Oxygen absorber

gen concentration (Berenzon
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Chapter 3
Materials and Methods

3.1 Ingredients and chemicals

3.1.1 Ingredients

Whey protein concentrate Vicchi Enterprise Co.,Ltd

Soy protein isolate Thai Food and Chemical Co.,Ltd
Whole egg powder Thai Food and Chemical Co.,Ltd
Al purpose flour (Royal fan) United Flour Mill Public Co., Ltd

Sugar

Lin Sugar half-calorie

N PR o g

191977

Poly-dextrose

Soy lecithin
3.1.2 Che

Sulfuric acid
Boric acid 2%
Hydrochloric solution 37%
Sodium hydroxide 40% Carlo ERBA Reagent SpA., Rodona

Sk Cines et Carlo ERBA Reagent SpA., Rodona

sulphate and potassium sulphate
Methyl red Carlo ERBA Reagent SpA., Rodona
Methylene blue Qualigens Fine Chemicals Pvt. Ltd., India

3.2 Equipment
Analytical balance Bangkok Advanced Technology Co., Ltd
Food mixer Nesco Group Co.,Ltd

This material is reserved for educational use only, not allowed for commercial use.
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Oven SEVERIN Elektrogerdte GmbH

Texture analyzer TA-XT2i Charpa Techcenter Co., Ltd

Water activity meter Aqualab Series 3TE

Kjeldahl apparatus Kjeldahl Model 530GAK, Scientific
3.3 Methods

3.3.1 The basic recipe and cooking directions
Brownie was made in a homemade cooking style. Recipe of homemade
brownie was basically composed of all-purpose flour, sugar, cocoa powder,
chocolate chip, butter and egg. The brownie recipe was modified from Pailin, 2016.
nt of nutrients calculated by

using food composi Hia mﬁ%n Ta . Brownie cooking was
mainly divide 2@\ r F{ e{f/pref@_e_a_r'atlo d baking. Detailed
gure 1— f[—

instructions of £ach step-are Presehted in Fi

Ratio of ingredients is a

P L ’ ?/ \§ e - :_"'"—-..._
Table 3.4 Reci f 2 > QN
Tﬁ - )

t
E..r’w Mo 1t TR \nf %
99 RPN 175,318 Eﬁ"o
: 3+

e i S

Z’* ML L L LTI '«

e o O

? ) v

& N
Eeg 23
4
® ) ALY/ 00\0
Qope n
Table 3.2 Nutrient sié Browni C
Riite of 1¢
Nutrients Weight (g) Percent
Carbohydrate Al purpose flour 46.4 32
Sugar 50
Cocoa powder 225
Semisweet chocolate chip 26.7
Fat Butter 160 44

Semisweet chocolate chip 10.7
Cocoa powder 8.4
Eggs fat 21.6
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Protein Eggs protein 35.6 91
Al purpose flour 5.9
Cocoa powder 115

Other Water 67.9 14.9

Batter preparation step

Melted chocolate and butter Mixed egg, sugar and vanilla flavor

agQ
Ty
Z M1 H_‘I Ibléilll\ O‘é %
M

&

f ooted browni O

Qsp.: A
Uty te of § eC

tor

Figure 3.1 Instruction of homemade brownie cooking
(Ref: Modified from Pailin, 2016)
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3.3.2 Increase of protein contents in low carbohydrate brownie
In order to increase protein content in brownie, ratio of carbohydrate
calculated by summary of carbohydrate contents in all ingredients was partially
replaced by protein. Whey protein, whole egg powder and soy protein isolate were
used for protein sources. Proportion of whey protein, whole egg powder and soy
protein were formulated by mixture design (Program Design Expert version 7.0)
corresponding to approximately 25% protein in the final product. All protein

formulations are presented in Appendix A. The selected protein formulations are
presented in Table 3.3.

Table 3.3 Formulation of

— \
Formulatnon/ \téi
_,-C
5 :

der and soy protein
\ éé/ﬁ%bv weig

\
is Protein Soy Protein
\\\: Isolate

% \\\\«l // /é

- 4 4.2
2 , 4‘. ) : y ) ~ %)
A 2 ' I P
D P i g g N Y?TYY?TT d
o 1o RS 197978 ? | ol _g
hemtem i d asfin Figure 1 with
some ifieat rtified r step. Baking of

- - w
the bro @iﬁed protei resent Figure \?
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Batter Preparation step

Dissolved sugar

'

Whisked whole egg powder

Added vanilla flavor

'

Melt chocolate and butter Whisked whey protein and soy protein

& =0

Ll —~ LA,
DAKIN [ . ._IL :_Ilr[:
[ INNA

NN nf

° < 777878
= ‘r’ TG
gQ

frigeratgg

0\0

Figure 3.2 Instr 6{}0}‘

% o
L Itlg g ecX‘
Sensory acceptaheg of.br \;ree fortified witpréfein was evaluated by using
Just About Right test (JAR) in tE%turemoedor and flavor attributes in 10 untrained

panelists. The JAR test was analyzed by firstly input data into table and compute as a
percentage of each attribute. Set the criteria of just about right in 70%. If the just right
score of each attribute is greater than or equal to 70%, it means should not improve

that attribute. The JAR test sample is presented in Appendix B

3.3.3 Using emulsifiers to improve qualities of brownie fortified protein
Poly-dextrose and soy lecithin were added as emulsifiers into brownie fortified
with protein selected from the previous experimentation (3.3.2). Proportion of poly-
dextrose and soy lecithin was formulated by using mixture design in order to
equivalent 2% by weight of brownie. All emulsifier formulations are presented in
This material is reserved for educational use only, not allowed for commercial use.
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Appendix C. The selected emulsifier formulations are shown in Table 3.4. Poly-
dextrose was dissolved in water before adding sugar. Lecithin was added before

sprinkle the mixture of cocoa powder and flour.

Table 3.4 Formulation of Soy lecithin and Poly-dextrose

Percent by weight

Formulation
Soy Lecithin Poly-dextrose

1 0.25 1.75

2 0.50 1.50

3 1.000

4 0.75

5

6

covered mixture. All milk and glucose formulations are presented in Appendix D.

The selected milk and glucose formulations are shown in Table 3.5.

Table 3.5 Formulations of Glucose syrup and Milk

Percent by weight

Formulation

Glucose syrup Milk
il 7.5 22.5
2 10.0 20
5 15 15

This material is reserved for educational use only, not allowed for commercial use.
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In order to prepare the chocolate-covered, milk and glucose syrup were firstly
heated. After that, mixture of milk and glucose syrup was poured into a chocolate
bowl and stirred immediately until it completely combined. Brownie fortified with
protein was dipped into the mixture and then cooled on the cooling stack at room
temperature. The covered brownie was stored in a refrigerator before qualities
determinations.

Texture and water activity of chocolate-covered brownie were determined in
triplicate. The experiment was performed in a two-level factorial design. Sensory

acceptance of chocolate-covered brownie was evaluated by 7-point hedonic scale in

stored oX, laminate

Zipper in vacuum
conditia

the bro

brownie
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Chapter 4

Results and Discussion

4.1 Effect of protein types on sensory acceptance of brownie

In order to increase protein content in brownie from 6% to 25%, whey protein
concentrate (WPC), whole egg powder (WEP) and soy protein isolate (SPI) were
carried out for brownie production. Proportions of each protein sources were
formulated and selected by mixture design (Table 3.3). Sensory acceptances of the
brownie were evaluated by using Just About Right Test UAR). The results shown that
protein types resulted in sensOny-acceptance.scores (Table 4.1).

As explain insthe”materials and method section,"thewcriteria of just about right
was set at 709 /Score_of Using high amount of WEP and SPI'was less than 70% in all
sensory atiributes suggésting sisnificant! affectyof, WEP and SPI on sensory qualities of
the brownie. High ametnts ‘of WER. (dad to$oe muchiseores in oder attribute, while
high amounts of SPhcaused: of tdd miuch. scares in odor, flavoriand texture of
brownie. “Those”sensory-acteptances may hecalss specific smell-of soy bean and
egg whick’ arel untike /in-'some) pedple. dn addition; shard texture~of samples was
obtained  in, hishtamiouritsef; SPL On' the: Gther diand; WheysTs normally separated
from milk;Tts smettis Similal (6] Sriginal milk recoghizedvby-general consumer.
Therefore, Gsing hightamount ‘of WPCprovided greater)than /0% /of scores in the
just right teveliin odor and, flaverattribuites| Howeldr, scores.h theftexture attribute
was less tham ¥0%,4n the just-right\leveland’hish scoreNA the oo little level. Too
much amount SAWRC ‘Gaused in sandy and looselyytextudre! Therefore, addition of
16.6% WPC, 4.2% WER and_4.2%- SPV was seleeted”for further experiments to
improve the texture characteristics of*broWnie.

Table 4.1 Just About Right Score of brownie fortified with protein

Sensory score by percent
Odor Flavor Texture
Too - Just ' Tee Teo Just Too Too kst Teo
little right much little right much little right  much
16.6:4.2:4.2 0 80 20 10 80 10 80 20 0
4.2: 16.6: 4.2 0 20 80 50 10 40 60 30 10

4.2:4.2: 16.6 0 10 90 20 10 70 0 20 80
WPC=Whey Protein Concentrate, WEP=Whole Egg Powder, SPI=Soy Protein Isolate; n = 10

WPC:WEP:SPI
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4.2 Effect of emulsifier types on qualities of brownie fortified with

protein

According to the previous experiments, the texture of brownie fortified with
protein was less accepted by sensory acceptance tests. Therefore, emulsifiers (2%
by weight) included soy lecithin and poly-dextrose were used to improve texture
characteristics of brownie fortified with protein. The results shown that texture
characteristics of samples were improved by using of soy lecithin and poly-dextrose
(Table 4.2). The decrease of hardness and springiness were caused by increase of
soy lecithin level and decrease of polysdextrose level. Soy lecithin is an emulsifier
which is an ampiphilicstfletare. It could be BBardwith water and lipid molecules
in brownie to formeApring and. soft\texture! For poly-deéxtrose, it is a bulking agent
characterized’ a5 a potysaccharigle- It could absorb free water in the product to
from a stifffgel after heating - \THerefore, the- hardness-of_brownie was increased
when incfease of yoolydexttose “amourts “Onsthe other band, leval of emulsifier

types fges notaffectthe watef adtivity (A,

Table 4.2 Testure charactefstics/and Aw, of browhie-fortified with protein

Texture characteristics

Soy lecithin : M
Poly-dextrdse’(@s) Hardness Springiness
0.00:0.00 (Cohtrel) 44615 33:6343.43" 0:887+0.00
0.25:1.75 207 5796+4.62°" 0.883+0.01
0.5:1.50 2682 38:82€5.76, 0.859+0.04
1.0:1.0 3923 30.48%2.25 0.856+0.02
1.25:0.75 16.09" 23.01+1.36" 0.868+0.02
1.50:0.5 14.20° 22.38+0.70° 0.864+0.00
1.75:0.25 14.27° 23.13+2.94° 0.847+0.04

Means having different letters in a column are significantly different (P< 0.05).
ns not significantly different (P > 0.05). Mean2SD; n =3

For sensory evaluation, emulsifiers could improve the texture of brownie
fortified with protein. It was found that amounts of soy lecithin and poly-dextrose
resulted in sensory acceptance (Table 4.3). Texture scores of Just About Right test

after addition of emulsifies were higher than the previous experimentation. The

078500
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criteria of just about right was set at 70%. The highest score of just right in odor
(70%), flavor (90%) and texture (80%) was using soy lecithin and poly-dextrose at
0.5% and 1.5% respectively. However, the other formulation was less than 70% of
just right score. In additon, added high amount of soy-lecithin affected the soy odor
and sticky texture. More hardness was caused by an increase amount of poly-
dextrose. Therefore, addition of 0.5% of Soy lecithin and 1.5% of poly-dextrose was

chosen as an appropriate formulation for further study.

Table 4.3 Effect of soy lecithin and poly-dextrose on sensory qualities of brownie

fortified with protein

Soy Sensory score by percent

Lecithin Odor Flavor, Texture

: Poly- Toa Just Toa PEele) Just Too Too Just Too
dextrose litgle right much /slittle right miich.  little richt  much
0.25:1.75  pbg a0 30 30 50 20 10 70 20
0.5:1.50 10 70 20 Q 90 0 10 80 10

1.0:1.0 50 50 0 50 40 10 40 40 20
1.25:0.75 | B9 60 0 40 60 0 40 30 30
1.50:0.5 30 40 30 20 50 30 50 20 30
1.75:0.25 R 30 50 30 40 30 0 60 40

Just about rightiscalel.n= 10

4.3 Effect of\ecovered ingredients “on~qualities) of

protein

brownié/ fortified with

In order to bake,a bréwnie fortifiedwith' protein ahd’covered with chocolate
mixture, the selected formUtation, of browmie™fortified with protein and added
emulsifier was used. The mixture of chocolate-covered was composed of 70% of
chocolate and varied glucose syrup and milk within 30% by weight. The result
show that varying of glucose syrup and milk affect the hardness of chocolate-
covered (Table 4.4). As glucose syrup level increased and milk level decreased,
the hardness significantly decreased. On the other side, the proportion of glucose
syrup and milk did not affect the water activity (Aw) of chocolate-covered. Sensory
acceptances of brownie fortified with protein and covered with chocolate were
evaluated by using 7-hedonic scale sensory test. It was shown that glucose syrup

and milk affect the sensory acceptance scores (Table 4.5). The highest score in
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flavor and overall acceptance was obtained in using 15% of glucose syrup and 15%
of milk. Odor, glossiness and appearance were not significantly different. Thus, 15%

of glucose syrup and 15% of milk were selected as a final product.

Table 4.4 Effect of glucose syrup and milk on hardness and water activity (Aw) of

chocolate-covered brownie fortified with protein

Glucose syrup : Milk Hardness(N) Aw"™
0 3.53+0.2" 0.872:+0.03
7.5:225 23005 0.859+0.01
1 0.857+0.01
NV

ns is ng nfcan y differe t\_ O5%r=r S0, n =3

__....-- ? l \\'E s S ——
7 g
Table 4 ffect of, .'%.- tdp. and milk li acceptangas of chocolate-
0\ 5 51
COVer olf ﬂl 9 i‘ﬂ ‘l T Rrot 'cl?n[::- - ' N m ~
i o..‘?;‘.s ’
=t o < 909878
GlUCOS o g g o ‘%"Q by
: = T:mm? .e,,,:.,:.,g-;,. m
syrup : Overall
Milk S -‘13\ ceptance
75225 \\6.83:0.95C Cd50s 3 d+115Y / /a.88+0.89°
‘%’ $
10:20 5.03%30 5.15+0.83°
15:15 \‘ 65 5.82+0.95

effddzlee 7 gabrerxe'r""

ns is not significantly different (P> 0.05). Mean25D
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4.4 Effect of packaging conditions during storage

The latest formulation of brownie fortified with protein and covered with
chocolate selected from the previous section was used. Results in Table 4.7, Table
4.8 and Table 4.9 are shown that conditions of packaging affect hardness, springiness
and water activity (Aw) during the storage. Hardness of the sample stored in plastic
box is harder than the sample vacuumed in plastic bag at day 3, 5 and 7 of storage.
Springiness of sample vacuumed in plastic bag was significantly different. Water
activity (Aw) of sample stored in plastic box was significantly decreased at day 7 of
storage.  The results of yeast_and=motd determination were less than 10cfu/g
(Appendix G). Thus, bretwaie fortified with protein and“egvered with chocolate could

be stored at chilléd temperature up\to 7/ days Sterage.

Table 4.6 Efféct of packaging condition on'Hardhess of chocolate-covered brownie

fortified with protein

Packaging conditions

Day/ of.
: Laminatezipper bag Vacuum
storage Plastic box ]
mctuding 'oxycen-absorber plastic bag
0 21.45+313 2145+3443 21.45+3.43
€ 28.79i3.59b P92 I 2035+2.79°
5 34.5522 46" 26974256 24 69+3 .88
7 39254470 30.5546/10 24.88+2.11°

Means having different (etters in a tow aressignificgnily, different (P.<0.05). Mean2sp; n=2

Table 4.7 Effect of packasing condition on springiness”of“chocolate-covered brownie

fortified with protein

Packaging conditions

Day of Laminate zipper bag Vacuum
Plastic box : . i
storage including oxygen absorber plastic bag
0 24.42+6.17 24.42+6.17 24424617
3™ 17.87+10.30 21.64+11.20 26.53+9.16
- 25.11+2.05 25.23+6.08 26.00+2.79
7 29.22+3,00" 31.12+0.68" 26.06+1.21°

Means having different letters in a row are significantly different (P < 0.05), MeanspD; n=2
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Table 4.8 Effect of packaging condition on water activity (Aw) of chocolate-covered
brownie fortified with protein

Packaging conditions

Day of : Laminate zipper bag Vacuum
Plastic box ) ) )
storage including oxygen absorber plastic bag
0 0.863 0.863 0.863
3" 0.871+0.01 0.871+0.01 0.870+0.01
5% 0.851+0.02 0.867+0.00 0.862+0.00
7 0.83340.0 1, om0 00° 0.864:0.01°

R.<0.05). Mean4sD: n=2

a row are sigrycantly

e flour, sugar,

powder and

lecithin and

the chocolate-

al formulation

; yer)
Ingredients Percent by weight
All propose flour 11
Sugar 9
Cocoa powder 8
Chocolate chip 8
Butter 25
Water 17
Whey protein concentrate 13

Whole egg protein powder

Soy protein isolate
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Soy lecithin 0.5
Poly-dextrose 1.5
Chocolate-covered section
Ingredients Percent by weight
Dark Chocolate compound 70
Glucose syrup 15
Milk 15

4.5.2 Nutrient compositions

1918128

N PR gy

il gl

N R P g o p

£99791%

depended on raw materia

gls final formulati

het.. Wte,of % gc',,
of product was shown in Table 4. Originate cost of 100 grams of brownie
fortified with protein was about 48 Baht. However, it is reasonable to sell this
product at 50 Baht for one serving size (30 grams) (Notification of the Ministry of
Public Health, 1998). That price included package cost and others for example

labeling and marketing cost.
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Table 4.10 Cost of brownie fortified with protein

Inner layer Price
Ingredients e
grams
All propose flour 0.5
Cocoa powder 5.0
Chocolate chip 7.5
Butter S5l
Half calorie sugar 0.5

P_3

EATN
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CHAPTER 5
CONCLUSION

5.1 Conclusion

The study of product development of brownie fortified with protein by
increase protein content, added emulsifiers, improve the chocolate covered
qualities and study the types of packaging. It was found that:

5.1.1 The appropriate prop orgtein fortified in brownie is composed

""" in packages
OR8 WIEGLO,\ absorbe blastic bag) at
AN
vvvwv
A?A?A‘A‘A,,
duce as
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APPENDIX A

The formulation of protein mixture within 25% by weight

Whey Protein g
Whole Egg Protein Soy Protein Isolate

Concentrate
12.500 12.500 0.000
12.500 0.000 12.500

25.000
4.167
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APPENDIX B

Sensory Acceptance Test

Just About Right

Product: Brownie fortified with protein

Panelist Name :

Please assess the codified sample and indicate your opinion, based on the scale below.

Sample 351
Attributes Too |i t right Too much
Odor
Flavor e \\\\\\ /// el
Texture T = X o
— NNl —
Sample 847 -pPy - > : ~ [ —
i 2 N L e
Attnbul P i v o \o much
7 = 5
Oder E \111???(;??‘ \' cyfl?f?‘i'??l\ d \
Fla E ’ Fropigety ~ 1T o118 _g
v = [N =
Text‘rk — w' \ ‘-_9?-\ LCS
> R o T
smpie 2\ &, BN L & 7 7R3
Attribute \(Su EF)O i ich i /T 00 much
Odor \ & Yo A\ O i/
Flavor N~ \A(\OW
Texture S t e
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APPENDIX C

The formation of Lecithin and Poly-dextrose within 2% by weight

Soy Lecithin Poly-dextrose
1.000 1.000
2.000 0.000
0.000 2.000
1.244 0.756

0.504 1.496

This material is reserved for educational use only, not allowed for commercial use.

Forbidden to modify the content, and cite the document when use.



30

APPENDIX D
The formation of glucose syrup and milk mixture
Glucose syrup Milk
15 15
i 225
20 10
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APPENDIX E

Sensory Acceptance Test
7-Point Hedonic-Scale

Product: Brownie fortified with protein and covered with chocolate

= liked extremely

g ‘imﬁ AR5 |
e )¢ ¥ i
\oZ 7 6533- ‘ *" 5]
Glos\\e§§> ’3: ’El
Appearehe® (| ~/
Overall appe x
Other
Thank you
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APPENDIX F

Kjeldahl Method (AOAC, 2000)

Procedure:

Digestion
1. Weigh approximately 2.5 g ground sample into digestion flask.
2. Add 10 g catalyst. Then add 25 mL sulfuric acid.

3. Place flask on the digestion rack and start dlgestlon at 380°C, 45-1 hr until solution
change into blue color.

4. Cooling the solution perature.,
Distillation
1. Prepare Frlenmeyer fla 2dldling iel. drop of
methylefie blue and L
Plac isti paratus.
3. Sta g@o cl oh
5 Pt 1 g
Titration | | (SO LT Lﬁ—g
1. Erle fl . Record

volu npcatctl Si > f
A
Qf (}Nitro )
[ W x 1900

Boss \\g
i Eufé/owyfgé&@sao 6.25

A ; Volume of HCl used in titration (m

B ; Volume of HCl used in blank titration (ml)
N ; Normality of standard acid(N)

W ; Weight of sample (g)
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APPENDIX G

AR RRANT AaNNY 1000

0 R oladvao ? »m‘gx’ SO0 Thiotikand

3 SO0 PEQ SRR Bt 64 218 Foul ) (580870 SB35, (605 DL 88813 v 200
hitp 'w«w xmtmimmn o

0 g
Mg o b

Ancrodiiation No. 105147

'A&%mewmmmwmﬁm%mwﬁmﬁﬁwmﬁm e o

Fudioen: 25 muwium 2559

1T : TRBKS9/13689

Wi ;

141

T

ao

Lpiat 1i7)

Souaz naqgnﬁw gadmninnneas saniumalulaon e Smnsmanizii
i § \a\\\\\ Wd: STV FT1 ATIIILAT
=t o g
NaazBuai B e = =
-~
W0 e [ BRSO4RB S = N ~ W Bl—
ANy MAIEN s ~ -
‘ d . { %o
39NN Ol 1 nAnY gl F188 - 20091
& PG : R it o
[ H h 2l
Wiiumoly Y ) 4 b 3 ~ o
Fuiinaga hatr 2354 - S5
nam gy " AT =
——
’th ‘ Gi 14
— 4 ~
Yeast an d - <1 cft F= - 12) 997.0:
2 A 3]

v&@omts
& XA/ .
Q Ry % 5048 )
4 & Ute Of T e’% v éw‘iﬁisﬁmﬂﬁxﬁms

e R e

¥ ; 2
swnumiutiinasyefudiotaibnmarenmniu
naawmamsmasaydadligmiimammziieuigm nebildunniisentunwinudinyssinfe i sndoiiiay

FM-QP-24-01-001-RO2 2 LOK/S 1P|

This material is reserved for educational use only, not allowed for commercial use.

Forbidden to modify the content, and cite the document when use.



34

BIBLIOGRAPHY
Name- Surname Miss Nattaya Siriphetamorn
Date of Birth 5 October 1993
Education History
2007 Junior High School Wells International School
2009 Junior High School terkids Bilingual School

2010 Senior Hi

2012

This material is reserved for educational use only, not allowed for commercial use.

Forbidden to modify the content, and cite the document when use.





