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ABSTRACT

lomatoes are highly perishable fruits susceptible to postharvest deterioration.
compromising their quality and marketability. This research investigates the efficacy
of natural biopolymer coatings in preserving tomato quality attributes and controlling
disease development during storage and marketing. Two different biopolymers such as
maltodextrin and pectin have been explored for their ability to extend shelf life and
enhance postharvest quality. This study evaluates the impact of these biopolvmers on
key quality parameters including weight loss. firmness, color change. pH. titratable
acidity (TA). and total soluble solids content (TSS). Ascorbic acid content. Lyvcopene
content. disease severity {DS). disease incidence (DI) and marketability. Furthermore.
the research assesses the coatings' effectiveness in inhibiting common postharvest
athogens. Through a series of storage simulations and marketing condition

. TR P T el 4
rngctuations and han uhﬂﬁ Stress. he

> pract cal J‘“Z‘ icability of natural

oyl vmier Anatimoe 11 e t T
J1opoivmer coatings in e fomato sy .

ila o A - o F‘« ctasman 3y P = O R T Sy iag Foye A [ - % <}
the develc spment Of sustainapie and eco-riendly strategies o 1nan iomato sne

al industry.

Results indicate that natural biopolymer coatings significantly influence the postharvest
quality and disease resistance of tomatoes. Pectin coatings incorporated with ginger
extract, in particular. demonstrated remarkable efficacy in maintaining firmness, color
change. and vitamin C content compared to other treatments including maltodextrin.
Moreover, these coatings exhibited significant antimicrobial activity. The findings
suggest that biopolymer coatings offer a promising eco-friendly solution for extending
the shelf-life of tomatoes while ensuring their quality and safety during storage and
marketing. Further optimization of coating formulations and application methods could

enhance their commercial potential in the fresh produce industry.



TABLE OF CONTENTS

DECLARA TN csmassuinsasssmssnsinsss s iammnsoen oeonmssamwsmssss semsssssmsss s smasss sssssmsnsss i
ACKNOWLEDGEMENTS ..ot i
AABIBTBACT s o snst 0055 55.me sememsmomsismamonseos o s a5 8 65 T S5 1 il
TABLE OF CONTENTS ..ottt v
LIST OF TABTLES s s isiosan sommms msmnmen mss exmmommrsasss e s s 5510 65555055 1505 i s s vii
LIST OF FIGURES ..ottt viii
LIST OF ABBREVIATIONS ..o e, %
CHAPTER | ciiscnissusiommmmesmnsossmnusesorsessnesmsmmsspessssassnsavsnssssssoss somsmes iass paiss sisiiskotimsmsnen 1
ENTRODUICTTON cxes cosussssnsvasnisssinnsess st ismenvems arsmamanssses sy oo s s s ssssmomsssssssanss 1
1.1 General INtrodUCHON ....oovieieietieiiei e 1

1.2 problem Statement......cooieioii e 2

L3 JUSTHICATION ..o 2

1.4 Objectives of the StUAY ...ooceeooiiie e 3
14,1 General OBJECHIVE wovooviiiiiieiiie oot 3

1.4.2 SPECITIC OBJECTIVES oeivieiiii et 3
CHAPTER 2 ...ttt ettt st s st e e ne s e st emesn e 4
LITERATURE REVIEW Lottt ee et eenassaneeens 4
2.1 TOMIBLO .o, 4
LT General o e, 4

2.1 2 Nutritional Value ..o 5

2.1.3 Economical Value ..ooooiiiiiii e 6

2.1..4 Situation in the Global Market.................ooiiiiiioiieeeeeeee 7

2.1..5 Value AddItIoN ..oiiviiiiiiic e, 7

2.2 Tomato Varieties .............. B 8



2.3 Postharvest Problems of TOMATO .....voveiioiiii e 8
2.4 Preservation Techniques of TOMALO .......oovoiiiiiicieie e 9
2.5 Fruits and Vegetables COtINGS ......ooovoeiiioeiiee oo 10
2.6 Effect of Coating for Fruits and Vegetables ..............coocoovovoveoeeoeoee e, 11
2.7 Coating Material for Fruits and Vegetables ............c.ccooovooveceoaeeeeeee. 12
2.8 GIIEET . ettt ettt 14
2.9 Antimicrobial properties of GINZer ..........coociiiiiiieieiee e 14
2.10 Natural antifungal substances incorporating with biopolymers ................... 15
2.11 Antimicrobial COAtINGS wuviiiiiiiiiiioe e, 15
2.12 Effect of antimicrobial coatings on fruits and vegetables quality and shelf
BT 30 e s e s s s e S S A S S 16
213 BIOPOLYMETS. oottt 17
2.14 Coating Properties of BIOPOIYMETS .......ooiiiiiiiiieioe e 18
2.15 About Selected BIOPOLYIMETrS ..o.oooviviiiiiiiccec e, 18
2.16 Effect of Coating for TOMALO «..oveovoviiiiiiececee e 19
CHAPTER 3 ettt teste s e s saeste e e st st e aeeb e bessssss e s essatesseemesaesena 22
MATERIALS AND METHODS ..ousmsimasissommemmnmsammesemmervasoreesosessspsssers 52
3.1 Experimental Location and Duration ...........c..ocoooivvoviiiieeeeeeeeeeeenn 22
3.2 Material B0 METHOW. . o s soven e snnnsir srnsn o senen wassases s smms st o soasnsn o sissssee
3.2..3 Coating PreParation....ooveeieeeeriieesieeeeie e en e 22
5.2..4 Treatment appliCation ...c.ovveieieeiei i 23
3.3 Determination of physiological weight 10SS ........c.ooivevevioeeeeeeee 23
3.4 Determination Of fIIMINESS c.oooveoveiiiiieieee e, 24
3.5 Determination of total soluble solids..........c..ocoooiiiiiiii e 24

3.6 Determination of PH ..ooiiiiiiiiiii e, 24



3.7 Determination ot total aCids ..oveeeeeeeee e 24

3.8 Determination of ascorbic acid CONENT ......veiiiiiciiiiiieiiie e 25
3.9 Determination of color change ..........cccooveviiiviiiiee i 25
3.10 Determination of marketability .......ccocoooiiiiiiiiiiiii e 25
3.11 Determination of disease incidence .........cceevvviieiiieciieeiiieiieeiceeee e 26
3.12 Determination Of diS€ase SEVETILY ..ccouirrieieirieiieeiiieeeieeeiieeeie et ereeeeeie e 26
3.13 Determination of [ycopene COMteNt......cc.oovireriiieiiireciieeeeieeie e 26
3.14 Statistical analysiS. .o 27
CHAPTER 4 ettt et seee e seeessee e s ee s n e s re s e sa e s ne e esssasnnnenns 28
RESULTS AND DESCUSSION cscnssnsmussssmnnsoss snmonsnassn onossss caxssusossss b s s sssismssasns 28
4.1 Physiological Welght 10SS .....oiiiiiiiiiiiiiiiec e 28
4.2 Firmness............. B R 29
4.3 Total soluble SOIAS oot 30
4.5 Titratable ACIAS oo 33
4.0 SREDTOIE S0 GUHIBTIL wons oo oo s sovmnmn s s Guisinn 55050 i Fosat S8 K K 54 G50 34
4.7 Color ChANEE . oiieoeie e 35
4.9 Disease INCIABNICE ..viiviiiiiiiii ittt e ena 3 ]
4,10 DISCASE SEVEIILY tvvrriiiiiieiieie et eite e e e ettt e e e e et e e e e e e e e e e e e e et e e e et aeeenee e 38
4.11 LyCOPENE CONTENT...ccuiiiieiiiiieeiiie ettt ettt e e siaae s aineanenees D O
CHA P TER S ettt e s r e s e s s s e s s e e e e s sa e s sreaessessa e s s assnnsassnsasansns 41
CONCLUSION AND RECOMMENDATIONS msossansmamsismemassss o 41
REFERENCES ... ititinecctincreccetstnstssacsssssteesesessssansassessesassesasssnssssassnssssessasesses 42

BNNEXTES: o comonss sxnavmussnsnnanos v s ssnersios b oo s 655 5s S50 545603558 555 65 555 K01 35 8as s os 36



