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ABSTRACT

Maintaining a healthy diet is crucial for a long life, but modern society's urbanization
and globalization have led to increased consumption of high-calorie fast food, known
as junk food. Research on its health consequences has made it easier to avoid, but
resources are insufficient. They are varied in flavor and texture and have a wide
consumption base. This research will outline the production of nutritious, healthy
biscuits from chickpea flour, oats flour, and dried moringa leaves powder to fight

malnutrition and chronic diseases.

Five formulations of biscuits were developed with the incorporation of moringa
leaves powder (Moringa oleifera), chickpea flour (Cicer arietinum), and oats flour
(Avena sativa). Biscuits prepared by incorporation of moringa leaves powder (T»-20g,
Ts.15g, T4- 10g, Ts- 5 g,) chickpea flour (T, — 40g, T; —45g, T4 — 45¢g, Ts — 50g) and
oats flour (T, —40g, Ts—40g, T4— 45g, Ts — 45g)with control using wheat flour (T;-
Og of moringa leaves powder, chickpea flour and oats flour). The sensory evaluation
result showed that sample T4 biscuit (10g moringa leaves powder, 45g chickpea flour,
and 45g oats flour) was selected as the best sample, and the physical properties such
as diameter, weight, thickness, volume, density, and spread ratio of biscuits, and the
proximate analysis such as moisture, protcin, fiber, carbohydrate, fat, and ash of
biscuits were measured. Also, microbial tests such as Total plate count and yeast and
mold tests were carried out to determine the shelf life of biscuits.

The test result revealed that moringa leaves powder biscuits incorporation with
chickpeas flour and oats flour is rich in protein (7.85+0.05), fiber (3.02+0.16) than
wheat flour biscuit and low level of carbohydrate (85.96+2.16) than wheat flour
biscuit. According to results of this research moringa leaves powder biscuits

incorporation with chickpeas flour and oats flour can be used as healthy functional

food.

Key words:-Moringa leaves powder, Oat flour, Chickpea flour



TABLE OF CONTENTS

DIBICT AR AT o msmsssisss s s s oo 5550050 50855580 58 s essommmars s e s 1
AT NIV T B DI BN o e oo s oo s s 565 i mcnmesm s s i
ABB TRAUE T ocuwmuns swses zonssse asmensssssns asamss e 4055 55558 50,5553 5455458 Sl i Smsnsims umssmmasmmnmsmmesns 111
TABLE OB CONTEB TS o xnomsns sommass suses onsss 505 5055 5 55500 5055655 st inson mamnns wsssrmms smascenn s v
LIST OF PIGURES s s somsss ssusss s s i smmes 55550665 5 S5ihihsiicts ansismn sosmmmsrann samsnmsnan sosasn s viil
LIBT OF TABT.ES s ceima oo sosss e 56050 5058648000000 5505550 555558 5554545 65 555 Sinmimemura s 1X
CHLAP TR U1 5005 oimss s s oo s s 0800 b 5450556 55 05,4455 s mmman s s 1
TN TR T TRTTICTINT s s st 5, .65 5.5 5 5 b e s i 1
L T T BtV om0 585 055590 GRS 5045 e S s &
1.1.1 OVerall ObJECtIVE....cciuiiiiiieiiieiiie ettt 2

| BRI} o 1T 0 o O o o1 AR 2

1.2 RESEATCIH GaAP .. iiiiiiiiiii i 2
1.3 Moringa (Moringa Oleifera) ............cc.covuueecueieiiueeeerieiieeiieeeee e 2
1.4 Chickpea (Cicer Arietinum) .............ccoueecueeeceeeeireeieie e e e e 3

1. 5 0atS (AVENA SALIVA) ..o ettt 3
CHAPTER 02 ..ottt ettt sttt eae et e e e 5
LITERATURE REVIEW ..ottt 5
2.1 BISCUIL. .ttt ettt 5
2.1.2 Biscuit INGredientS.......cocuuiiiiieeiiiiiiecceee e 5

2.1 2.1 FIOUT c.iiiiieiiieee ettt ettt et b e st e v e e esbeeaveeane s 6
2.1.2.2 SUZAT ottt ettt ettt s e st e ettt e et e et e treeareerbeeaneareeas 6

Pl i T o i i i o o s 1 RS, I AR AR RS 6

D 220 VAT RV T BTUNR s s s w5500 5, 0 SRS ke e s 7
2.1.2.5 Functional Ingredients on Healthy Biscuit ...........ccccccoveeviiiviiiiiieeineennen. 7

2.1.3 Process of Biscuit MaKing........cccevveiiiiiienieiieiieeie e 8

2.2 Moringa (Moringa 0leifera) .............cocvuiveeviineeiieiiesieeieeeeee e 8
2.2.1 MOTPROIOZY ittt g
2.2.2 Nutritional Value of Moringa (Moringa oleifera).................cccoevveveuvenn... 10



2.2.3 Bioactive COMPONENL ....veieeeiiiiiiiieeeeiiieeeee ettt e e et e e e e e e e eiireee e 10

2.2.4 Health Benefits of Moringa (Moringa oleifera) ..............cccoeceeeveceeancuncanne. 11
2.2.5 Uses of Moringa (Moringa oleifera) in food production ............ccceeeueeee. 12
2.3 CHICKPEA [Cloer Gl IOTIRII . ovan conese comsissmninis s oo insis s 5305555 505555 35805 S Ssms g 13
2.3.]1 Health Beneflis of CHICRDEAR v s s sssssns s susse s s s 14
2.3.2 Use of Chickpeas in the food INdUStry .......ccoeviiiiiiiiiiiiiiiiiiieciee 15
2.4 OAtS = AVENA SALTVA ...c.eeeeiie ettt ettt ettt e 16
2.4.1 Nutrition Value of Oat.......cceeiiiiiiiiiiiiiiicciecee e 17
2.4.2 Oats-base FOOd ......covuiiiiiiiieiiie e 17
(LA TIETR, (03 o s scosose oo mcnsasmsnnssso s o e S i S A TS 19
MATERIAL AND METHOD ....coiiiiiiiiieiiesiec e e 19
A1 IR o s oo o momessossommisss s e s s e s S G SV R 19
3.2 Procurement of Materials .......c.ceeviiiiiiiiiiiiiieeiie e 19
3.3 Pre - Preparation of Materials .........cooiuieeiiiiieiiiieeeee et 19
3.3.1 Preparation of Moringa leaves (Moringa oleifera) powder............c....c....... 19
3.3.2 Preparation of Chickpea Flour (Cicer arietinum).............ccccceevceeneennncene. 20
3.3.3 Preparation of Onion powder and Garlic powder.........cccocceeeiiieniiinieennnne. 20
8.4 Dewalop et OF BIBBEIITE ... ..o e s oo 5645 55 5085 555555 555 i S 5452 20
3.4.2 Biscuils Preparalion Provodllfe. s s cxessssmssems s ssms 5560 s tmmm 21
3.5 Sensory Evaluation........ccueeeiiiieiiiiie ittt 21
3.5.1 Materials for Sensory Evaluation ..........ccoccevvcrviiniiiiiniiiiiiiciccccccee, 21
3.5.2 Serving the sample for sensory evaluation ..........ccocceevieniiinieenicniceneen 22
3.5.3 Instruction for the PaneliSt........ccceeeiiiiiiiiiiiiiiie e 22
3. 6 Physical properties analySis .......cc.eeeiiuieeiriieeriiiee e P
3.6, 1 DIAMELET weeiiiiiiiiieeieiieee et e 22
3.6, 2 TIIBRRBEE.....oooecomennmns nomsmse st siohods o e 5 580845 554 45 4 00,6505 695,00 55 5605 22

i IETCAC B W 0043 < S P ——— 22
3. 0. 4 DNISIEY cuttiieiiiie ettt ettt ettt 22
3.6. 5 SPread RAtIO ..veieciieeiiiee e 23
3.7. Proximate ANEAIYSIS ...eeeiiuieerieeeeiiiiieeeieieesieee et e e et e et e et e et e s e e sianee e 23
3.7.1 Determination of moiSture CONENLt ......covureiriiiiieriiiiiiiieieenie e 23
3.7.2 Determination 0f PTOtEIN ......cooiuiiiiiiiiiiiiiiiiiccic e 24
3. 7.3 DSterinifiation BE B .......commcmnme smsomas seacnme ssmmmsmanssrasme o asasnssssiasisis ib e i 26



3.7.4 Determination O Fal.. ..o 27

3.7.5 Determination Of fIDer .......c..eeiiiiiiiiiiiiiie e 28

3. 7. 6 Determination of Carbohydrates ..........ccoveeiiiiiiiiiiiiieie e 30
3.8 Shelf — life and Microbiology ANalYSIS ....c..eeeveuveeeiiireiiiieeeeireeeeiiee e e 30
B8] SHCIIIITE ABINEIE s mosin s s s om0 A0 560 30
3.8.1 Total plate count Method..........cceeeeiiiiiiiiiieiiiie e 30
3.8.2 Yeasts and mold COUNt........cceriiiiiiiiiiiiiiieciic e 32
3.8 3 PH VAIUC ..t 33
3.9 Statistical ANALYSIS c.uieiiieiiiiiiieie e 34
AT R o oo s sunsms o smms:s aumsn s RG0S5 sseamm, S S0n 35
HESLTT AN DS CTISS TN s e s s oo ssomms aomms s 35
4.1 Organoleptic Qualities Analysis of Moringa Leaves Powder Biscuits............ 35
A1.T C0l0T ittt 36
A1 2 TEXEUTE .ceeiiiiieiiiee ettt 37
413 FLAVOT ottt et 37
ZUT04 ATOIIIA ..ttt 38
4. 1.5 CrISPINESS e uvvreeeiieeireeeeiteeeesiteeeesiseeeanseeessseeessseesasraeeasseeesssseeeassaeesnssenesnns 39
4.1.6 Overall acceptability....cc.eeeiiiiieiiiiieeiie et 12
NI 21 T 1 P 40
LKA NG Fiie 1= O 40
4.2.3 VOIUINIE .ottt et e e et 40
A.2.4 DENSILY c.ntveeitieit ettt 41
T N 01 (- T B -1 5 (o SRS 41
4.3 Proximate analysis of moringa leaves powder biSCUitS........ccccvevvvireeivieennnnn. 41
e T LY, (0] 1) 101 ¢ ST TSP PTUPTR PP 42
4.3.2 PTOLEIM ettt ettt 42
BT PTIE svm mn smn s s s s it s 2590 A .S 57,64 RS 5 0 US43 43
4.3.4 CarbONYAIate .....oveiiiiieiiiiie et 44
B35 FAb oottt 4
G300 ASI.coiiiiii e 45
4.4 Shelf-life analysis of moringa leaves powder bDISCUILS......cccvveerviireariiiieriieeens 46
4.4.1 Total Plate Count of TPC and Yeast and mold ...........ccceeeviiieiiiiannnnnne, 46
442 PH VAIUEC ...t 47



CHAPTER (5 con sumussnansns svnasss axvsmnsse ssmsi smes e osssmiss st 555 s ey s sy s o 48

CONCLUSION AND RECOMMENDATIOND ......cccviriiriiniiniiiieeiiciiciie i 48
i TR ie 11 o) OO 48
5.2 Recommendation and SUZEESTION ........ccvcviiviiiiiiiiiiiiiiiiiecicc e 49

(CELATTTER, T .o ermmsmmsmssmmnss semmsnsinbsindiich 6 5550.5055 535545 5560 B 5368 55 50

REBEREIEES ..o st i s s 5555 8055.55 5053554 0558500 G555 FERRRAS S50 50

(EELATTIER BT e s s s i 05 559555 50505575, 1055 B, SRR, SIS 54

BPPENIIBCES: L ..o e oo s it £65505.55 555065 55805 0005 G850 505 545 SR A58 TR 54



