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ABSTRACT

The bakery industry is growing very fast and the products are becoming increasingly
popular among consumers world-wide. Biscuits possess several attractive features
including wider consumption base, relatively long shelf-life and preferred eating
quality. Breadfruit constitute important natural and valuable material in producing
functional foods due to the presence of high mineral and fiber content. But the
breadfruit production faced several problems, which are production cost and wastage
due to short shelf life. Therefore, a research study was conducted to improve utilization
of breadfruit and reduce the production cost by reducing wastage through the
development of value added products such as breadfruit flour, bread fruit flour
incorporated cookies and to assess the quality of cookies during storage. The good
quality breadfruits were \x:'ashcd, peeled and cut into thin slices, dried in oven at
105°C for 3 hours, milled, sieved, and packed in air tight container and store

refrigeration condition until further use.

The breadfruit flour was nutritionally analyzed that contains moisture content 0f6.11%,
protein 3.45%, rich in dietary fiber 3.67% anq mineral content of 2.667% while total
carbohydrate content 79.50%. Different composite blends of‘:wheal flour and breadfruit
flour were mixed in the ratios of 100:00, 80:20, 60;40, 40:60, 20:80 and 00:100, were
then developed. These cookies were packed in sealed laminate aluminum foil and
cookies were stored under ambient conditions of average temperature of 30°C and
relative humidity 75 - 80 % for evaluation of the shelf life. Cookies were subjected to
the physico — chemical analysis and sensory evaluation to know the acceptability and

shelf life for the entire storage period of 12 weeks. The physical parameters of

breadfruit flour cookies such as diameter, thickness, spread ratio, density and volume



decreased from 7.07 to 6.64cm, 0.981 to 0.968cm, 7.24 to 6.86, 0.624 to 0.469gcm™
and 42.01 to 32.66cm’ with increasing percentage of breadfruit flour. Breadfruit flour
cookie were analyzed for nutritional composition which ranged in values with moisture
from3.37 to 4.34%, ash 2.73 to 3.76%, fiber 0.97 to 3.02% and total carbohydrate 59.92
to 64.93% increase respectively, while protein and fat content decreased from 12.46 to
9.04% and 20.41 to 14.71% with increase in the proportion of breadfruit flour level
from 0 to 100% for the freshly made wheat — breadfruit flour cookies. These were
evaluated for sensory analysis. The results of sensory evaluation revealed that there was

a significance difference among the treatments at 5% significant level.

Based on the quality and functional characters, the most preferred wheat — breadfruit
cookies selected and subjected to storage studies. The 40% breadfruit flour contained
cookie was analyzed for nutritional composition during the storage period. The ash,
fiber, fat and protein content decreased from 3.04 to 2.62%, 1.71 to 1.51%, and 18.03
to 16.46% and 10.88 to 9.46% respectively with storage period, while moisture content
increased from 3.66 to 4.97% with storage period. The finding of the study revealed
that, the declining trend was observed in ash, fiber, protein and fat content with storage
period, while an increasing trend was observed in moisture content with storage period

for all the treatments.

According to quality characteristic of composite cookies, 40% breadfruit flour added
cookies has the good score in organoleptic point of view and acceptable nutritional
quality compare to other combinations. There is no remarkable changes in organoleptic
characters were observed up to 12 weeks of storage in ambient condition of average
temperature 30°C and relative humidity of 75 - 80% breadfruit flour added cookie could

be stored up to 12 months.



TABLE OF CONTENTS

Title No. Page No.
ABSTRACT ccccvvnnreseinnsissssssssssee s eeesessssssesssssesessesessssssesssssmmsssssesssssessseseso . i
B B O ED GEMENT .c.vocuusuumssisssissssassisinsistiomersrmesessssesesesessooebecsssesssemsmacniscs iii
TABLE OF CONTENTS w.cccseenemsnsenn e seneceseeesesssssssssssssssssssesssss s iv
LT B ix
BN OE FIGURES.....c..ccuuuusivssssssssissessssamessssesssssssssieossssmsomsssesssetosssssss oo X
LIST OF PLATES c.ovvvccecosoeueusnsnnsensssscsssessssssessensssssesssssssessesssssssesoseseesessssssssee . xi
O 1
LOINTRODUCTION w.covovvvonmeveerorniesiesseeooosessoeeesessoes oo 1
L D e —————— 6
2O LITRETURE REVIEW . vuvvevveeeessossssneaeessasseseestoseceesssssssi e 6
R BREADERUIT ... orecovcerosress sosssosisesis s 5800 nmme ettt 6
2.1.1 Discription and HiStory ..............oooooooooooo 6

2.1.2 Botanical Identification of Breadfruit ... 7

& LS MOIBNGIORY. . .covsnucvvvsmomsussstssisssiiommsamnesspmnessomseesesmesiessecs o b et 8
O 8
R ———— 9

LR o 9

2.1.3.5 SCEUS ...ccovvurersssarrsnesccnerisnsneeiit oo 10

C L0 KO VAR08 o cviscvusoosinsisssssianenansessmensernsrom s ecsbestsesmtastet s 11
2.14.1 'Maafala’ ... 12

2.1.4.2 “Maopo’......ooeereereoe. I W 12

2.1.43 "Pumll’ ....................................... A R S s 12

2.1.4.4 *Meinpadahk’ ... 12

2.1.5 Breadfruit Production and Seasonal 1 NS 13

2.1.6 Growth Requirements.........cccooooooooomvvvicrov 14

2.1.7 Harvest of Bread fruits ...........oooverooovvvocvovomo 14

2.1.8 Uses of Plant parts of Breadfruit ..............coooo 15

2.2 NUTRITIONAL COMPOSITION OF Artocarpus altilis FRUIT ................ 16
2.3 THE STRUCTURE OF STARCH IN BREADFRUIT ..o 17
2.4 PRESERVATION OF BREADFRUIT.........ooovovovvvooo 18



2.4.2 Fruit bar and CRIPS .......cc.ooviiieioeieeeioes oo 18

B TOIVING - s i35 60 it nane mems s e e e e s e e 19

2.4.4 Minimally Processing .......coovevewovooocovieeeceieieeeeeeeeeeeoo 19

Lt 19

246 PACKAZING .....ooriurruesransnereinenessissaessesasmsasesesssssasssareesssrensste st sesseiteensa, 20

it NG e s o) CR——————————————— 20

2.5 COMMERCIAL PROCESSING OF BREADFRUITS ...voooeoooooo 20
2.6 PRODUCTION AND PRODUCTION CONSTRAINTS AND LIMITATION
IR IEIURIN B S 21

2.6.1 General Constraints to Commercial Production ... 22

2.6.2 Suggestions to Improve and Expand of Commercial Production.......... 23

2.7 FOOD DIVERSIFICATION ..o 24

2B COOKIES.........c.cooureeuovernsensssonsinsemssssisssasasstsisusstes e e sy oot s et oo, 24

2.8.1 Materials for Making COOKIES ......ovovoveroeoooooooo 24

2.8.1.1 Wheat FIOUT ....coiioiiiiri oo 25

2.8.1.1.1 High Protein Flour (Hard Flour) .........coooovooooo 23

2.8.1.1.2 Medium FIour .......c.ooovviovieeeeseeeeeeeoeeee 25

2.8.1.1.3 Low-Protein Flour (Soft Flour)....................... e 25

T S 26

2.8.1.3 SUZAT ..ot 26

e e 26

2.8.1.5 MilK POWAE ...t 27

2.8.1.6 Baking Powder i S RS 8 b s s s spense s 27

81T Amn}a ...................................... R AR AR 27

L = 28

il 2 dee Bl Ko @) 28

2.8.2.1 Classification of COOKIES .........c.ocoovvorererereooeoo 28

2.8.3 Technique for Making Breadfruit Cookies........o.ooovovivoooooo 28

2.8.3.1 MIXING PrOCESS 1vvvicvieeeteeeeeeeeeeeeeeeeee oo 29

2.8.3.2 MOIdINg PIOCESS ....vvuieveieeeiieeeee oo 29

2833 Baking PrOBESS s 0050 50550850 0 seeremmeomssmmssmess s s ese e 29

2.9 8ensory EValUation .........coeieiroseeeieeeeeeeeeeee e 30

291 Rules of Sensory Bvaliation oo s eess e o 30



2.9.4 Scoring of Hedonic Scale ................oocoovooo 31
2.9.5 Qualities Assessed by Sensory Evaluation: ........coociimmmmominoo 31
R L 31
2.9.5.2 TaSLE .uviveuiineeeeeetsrnresse e sesesses e e 32
2T R— 32
2.5 A AOMIA i cvisy50545 s mm s smsemopa e s a5 S8 S S 32
2.9.5.5 Overall Acceptability ..............cooocooriroo 32
2.9.6 Benefits of Using Sensory Evaluation.....................__ a8
CHAPTER 03 cccccoovsrieriisssennsinssssssssenesssssessssssmssssssssesessssssssssmsesssssmseseseemssssseeenn 33
3.0 MATERIALS AND METHODS .....oooocooocoooo 33
3.1 MATERIALS USED FOR THIS STUDY ....cooovvoooo 34
3.1.1 Procurement of Materials ... 34
3.1.2 Preparation of Breadfruit Flour........................._ 34
3.1.3 Preparation of Wheat Flour...............ocooe 36
3.2 DEVELOPMENT OF COOKIES (STANDARD METHOD)..........ccco....... 36
3.2.1 Method........... g S e 36
3.3 SENSORY ANALYSIS OF WHEAT — BREADFRUIT FLOUR
COMPOSITE COOKIES . ....ooovtvonrrooonooooooooooo 38
3.3.1 Materials Used for the Sensory Evaluation ... 38
3.3.2 Description of Panelists’ Task ... 38
3.3.3 Instruction for the Panelists ... 39
3.3.4 Serving of Samples............coooooooiocoe 39
3.4 PHYSICAL CHARACTERISTICS OF \iXHEA'I" — BREADFRUIT FLOUR
COMPOSITE COOKIES ..ot 39
ST THBIIOEE oo essssinnssss e A5 e ot eSSt 40
3:4.2 THICKNESS ...ovvviuciniienrieneseessse e eseses e oo 40
343 VOIME oo 40
A DRI s ssesssing bt sensss o ssantsssmsiossinso st St e 40
3.4.5 Spread ratio ...........cooocoovveiiniiee e 40
3.5 NUTRITIONAL ANALYSIS OF BREADFRUT FLOUR AND WHEAT —
BREADFRUIT FLOUR BLEND COOIES ...oooooooooooo 41
3.5.1 Determination of Moisture Content (Gravimetric method)................. 41

3.5.2 Determination of Ash Content ... 472



3.5.3 Determination of FIber COntent .......ovvveooemeoe oo 43

3.5.4 Determination of Protein Content (Kjeldhal digestion method)............ 44
3.5.5 Determination of Fat Content (Soxhlet method)..........coocvevivvvivien . 46
3.5.6 Determination of Soluble Carbohydrate...............ccocveevvirevrerereerinnn) 47
3.5.7 Determination of Total Sugars Content...............ccocovvveeeeeeeeserere 47
3.6 PACKAGING AND STORAGE OF COOKIES ....ccvooviiioeoeooeooeoeo 48
3.7 MICROBIAL EXAMINATION. ...cciitiiiinrineeiniervossesasenseromeesssssssnesssssessesssns 49
3.7.1 Total Plate COUNL.......covoiiiiiieieeiesieiee e 49
28 SHELF LIFE EVALUATION ccocccoivsiiiomsine ittt iistiossimmms s nmomssessonsememsssens 50
3.9 STATISTICAL ANALYSIS .....oovvirveieccceseereseeseonesmessnessesssssssesssesassessssnos 49
ROEER R B 4. .. covsmemenomms sunsosssssmanisssimase s st s o s s s 50
4.0 RESULTS AND DISCUSSION ......oititiiieeeeeee et 50
4.1 NUTRITIONAL COMPOSITION OF THE FRESHLY MADE
BREADFRUIT FLOUR AND WHEAT FLOUR .....coovviioroioeoeee ] 50
4.2 PHYSICAL ANALYSIS OF FRESHLY MADE WHEAT — BREADFRUIT
FLOUR COOKIES ... oo 51
e L B T L 5l
4.2.2 SPread TALIO «...eoueeuieeeeiensetieeee ettt e et oot 52
R0 B RIIBEE o somsunsssrms i oS0 A s mem s e et 2 A b s 23
e e U1 1o 53
AU I Lo SO 54
4.3 CHEMICAL ANALYSIS OF FRESHLY MADE WHEAT —~ BREADFRUIT
FLOUR COOKIES ......ooooooooooooooeoeeeeeoeeereeeeesee LT N 54
4. L VIoISTure COMENL . ot creMerorMoonnnco Moo N 0 T, 54
4.3.2 ASH CONLENE ......oovveierienriteesirsiirs it ereesmeoresesteees e eenes s esesrnesassnseses 56
206 st s vl By Lo SRR — 56
SR APIORIL CONIEIIT 14011000 nmnssssmssmmermsssssgsmssasasssssonsams Sessess srmesmsasin s imsssinsastics 57
b 5 bl Carty b et L OTIIR oo vrassonsssinss b Ao S R it 58
s o T 58
4.4 ORGANOLEPTIC EVALUATION OF FRESHLY MADE WHEAT
BREADFRUIT FLOUR COMPOSITE COOKIES .......ococoovomomeeereeren] 59
TR SO 61



BRI TIE v st s s s RN o S ke e memm s s 61
4.4.5 Overall AcCeptability......cooveeeeieieiiee e 61
4.5 CHANGES IN QUALITY CHARACTERISTICS OF WHEAT —
BREADFRUIT FLOUR COMPPOSITE COOKIES DURING STORAGE.. 62
4.5.1 Nutritional Qualities of Wheat — Breadfruit Flour Composite Cookies

T 62
4.5.1.1 MoiSture CONMLENE .......oevuiiiiieeceeeee e 62
bl R OB oo s S O S s B s s 64
5123 PIOLEIN CONTEMT .1 1ncennnssumenssassnsssesmmmsnpon srmsssesson s sssessssnssssmenssasson 65
L e e L OBIRENIR: . oo o o R SRR S 66
4513 FatCOHEERE < vossvnismoin 5o i Vi bt sssmm s st g s m e e mes 67

4.5.2 Sensory Analysis of Wheat—Breadfruit Cookies Following

(0 - . 68

4.6 SHELF LIFE EVALUATION .....coioiiiiiecieie et vre oo 69

BRI EIIET IR s s s msmmumussismsn s o oo e o o S S S B S A 70

& BEONCIUSTONS 5ttt sionms roms s mtssssnssssasss s emasm s siassess srssssen 70

SUGGESTION FOR FUTURE RESEARCH ....cuccoiemiieeeeveieeeieeeeeeeeeeeveseesesnennns 72

L U T B U L ] T 73
ANNEXURE Q1 cicoiisisininniiinniscemangssnssossnessinnsmsassasmossassassserasnss sassesans sassersssneeassnass i
A TR S U e e O T il



