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ABSTRACT

A study was designed to prepare RTS beverage by blending juices of Carrot with Sour-
Orange juices. Ready to serve beverage was prepared using Fermented Carrot juices and
Unfermented Carrot juices with different combinations of Sour- Orange juices with
sugar, citric acid, distilled water and Sodium metabisulphite, considering the
recommendations of Sri Lanka standards for RTS beverages. Carrot was fermented by
using culture. Eight formulations of the blends of Fermented Carrot juice with Sour-
Orange juices and Unfermented Carrot juice with Sour- Orange juices at the ratios of
(100:0, 60:40, 50:50 and 40:60) were prepared in the preliminary trial. Juice blends were
preserved by pasteurization (85°C, 20 min).The preservative was added into blended
Unfel-mented Carrot juice with Sour- Orange juice RTS beverage only because,
preparation of RTS using fermentation is a method of Preservation without the addition
of chemical preservatives.
All freshly prepared RTS beverages were analyzed for sensory, chemical and
microbiological evaluations. Chemical analysis showed that there was a decline in pH,
and increase in titrable acidity, ascorbic acid, total sugar and Total Soluble Solids (TSS)
with the increase in the concentration of Sour-Orange juice in RTS beverages. In
sensory evaluation, there were significant differences between some treatments and
_some were not different significantly with respects to colour, aroma, taste, consistency

and overall acceptability at 5% level of significance (pﬁO,()S)?Idifferences. According to
Tukey’s test, the uppermost overall acceptability was observed in the RTS beverage with

50% Carrot juice and 50% Sour-Orange juice in both Fermented and Unfermented

combination. Microbial analysis indicated that there were no microbial populations in all



freshly prepared RTS beverages. From the eight formulations; two combinations which
are most acceptable (50:50) were selected. A total of two best formulations and their
controls belonging to the two groups were selected and stored at refrigerated
Temperature for storage study. Changes in chemical qualities, organoleptic
characteristics and microbial safety of RTS formulations were studied during storage.

Chemical parameters like titrable acidity, pH, Total Sugar, total soluble solids and
ascorbic acid content were evaluated for two months of storage at two weeks interval.
The results of the physico- chemical properties showed that ascorbic acid, pH, TSS and
total sugar were decreased and titrable acidity was increased in the samples during
storage. Sensory evaluation was completed after two months of storage indicated a
gradual decrease in all sensory parameters in all RTS beverage formulations. However
the organoleptic pmpértics of the formulations which were blended in the ratio of 50:50
of Unfermented Carrot juice with Sour-Orange juice and ratio of 50:50 Fermented
Carrot juice with Sour-Orange juice were found to have higher scores than the control.
Findings of microbial study performed at monthly interval revealed there was no

microbial growth up to two months of storage in all bi‘éverage formulations.

From the results of quality assessments, the formulated RTS beverage blended in the
combination of 50 % Unfermented Carrot juice with 50 % Sour-Orange juice and 50 %
Fermented Carrot juice with 50% Sour;Orange juice were found to be superior in quality
" and could be stored at Refrigerator for a minimum period ofgiwo months with minimum
changes in quality. The blend had good sensory attributes and shelf life. Therefore, it is

safe for consumption up to 60 days of storage.



TABLE OF CONTENTS

ABSTIRACT .. vveeeirrrreeeaesseesseasasbttessssasrrsesasaaaassbes s s eaan b T e e s s e e e R e e e 4SS a R R T r s S e s s s a0 ii
ACKNOWLEDGEMENT ..ovtttiiriiirmreree e ean st s s s st s st s s iv
TABLE OF CONTENTS ttrteeeetiaairanerersiesstiansssioneiassssis sttt it vi
LIST OF FIGURES .. o cccciiiioreemesresmnrrrnees e s tsssan s i s s paa s s b s bbb bbbt b e s st r s s xii
LIST OF TABLES (ot ceriiieeteietirrenrseecostiastsiiessras s srnrsss st b s as s ns s aans s s s st e b rr s e a s Xiii
LIST OF PLATES citottracieseseiersestetatmmmansrsssseassisinssistanstimsmmsesestttmmiiaaeiimatmiim, xiv
ABBREVIATIONS USED IN THE STUDY oiriiiiiiiimri e s Xv
CHAPTER D1 ooiiiiiieieiieoiiassessaaassaasbassss s sssos it e shssesse s na s b sa oo E b H AR ST n st sn s 1

CH AP TIER D2 oottt e et e e ies e e se e sre e et st be £ oa e st £ o e s dE LR E e Lo e e 5

2. LITERATURE REVIEW ..ecmorrosinsessssessnssesssssssssnsssersssnsssssssssssssssssssbos iasnsssasssssssssssssaseasssssases S

Dl AR R T oot e ee e e eeeeessetees s e emee st e e et ed 4SS e 5
211 T AXOTIONMY cetrressietteneeteaseaatsesesses s cassas e hs et fh T H e e e 5
2.1.2  Origin and geographic distribution ... 5
2,13 DESCIIPHION thuisiecuseaitisiniiee s s bt s LSS s 6

s
2.1.4 Recommended and promising Varieties.......ovieniimmermm 6
FLE: AT O iiwinvoes cve s ssnismsnrbons sy esii oo Coishses spesdn sy is A R 101 ersnanessnnnan sba RS 7
2.1.5.1 Production in Sri Lanka ..o TSI 7
2.1.5.2 Production in the WWEOTTE oo resstrsnssnssesrsasemsasrmsmesmssmspemsrsasasssasess sl AR EHEES 8

2.2 Flowering, Fruiting, Harvesting, Storage and Grading.......cocininnin 9
221 FlOWETITIE . ccereivirurmssimmsessimasnirnssmsssianssusassonssssanssicaiuees é‘i ........................................... 9
22,2 FTULEINE eeveetiovieeeee ettt ens s eses e ebeeb e b bbbt e os e e bbb 9
D23 HALVESHIIE 1eoveeeeeerereioniinisiiteiesias e e es s e ad bbb bbb SRS £ b e 9
D24 SUOTAEE o eeentievetiereeiisiisiias s E b E b R 10

Vi



2.3 Carrot VEEEIADBIE ....ooicuiurimimss st issinssms st st e b

2.3.1  Carrot CompPoSTHION ...oiiimi i

PRD ACHTOIBHON 1 sueseservanonanse b HHERSasoas O st ra e s s S A

234 Dietary fIDEIS. .o

9.3.5 Nutritional and health benefits ...

DS PLIESEIVE vevrereosrteeessasissaesssereaes et sssassob s oo s eSS

DFAE  CAITOE CAKE ..covvivsnsierersss oeshssssasasrabssassssasa s e oo a1 BRI P s s s RS S

D5 SOUTOTAIIEE e eseedsissinisndssiasiass e sss sSSP SR PR S S0

2.5.1  Plant Descriptions: i maiimemvioimst st

252  Benefits OF SOUR OTRIEE oot ruririiress et

3

2.6.1 Importance of MiXing JUICES .vvviiemenmmiiimim e

6 Blending of JUICES vovvviireneniimimins M s s

2.7 Ready-To-Serve (RTS) Fruit BEVErages ...

2.7.1 Specification of RTS B@verages....,‘.......,‘................l ...................

2.7.2 Basic Ingredients used in RTS Beverages. ..o

i

2.7.2.1 Fruits and Vegetables.......ooiinnnny R
DT 3.2 ETUIL sreeeseerrreseensisesssaeneabisessesaebas seamss bbb bs et s p s b
2723 Sweetening ingredients ..
2724 Portable WALET «oiviiiiee st

2.7.3 Optional ingredients of RTS beverages ...

vii

10

10

12

13

13

14

15

145

16

17

18

18

18

19

19

19

21

21

21

22

22

22

23



9731 PLESETVALIVES 1rocrcrmreressesesssermsansiss st s s e

274 Requirements to be fulfilled in RTS BeVerages ..o
2 TA1  FrUT IMEIEAIEIE. eevecrerseeesvrssesser b
e i o —— sl e
9743  Flavour ANd 0QOUT ..o
2744 Packaging MAterial. ..o

2.8 Preparation of RTS BEVEIAZES ovviiirsriniiuimms st

781 Selection of Fruits and Vegetables ...

2.8.2 Cleaning of Fruits and VEgetables .o

783 Fermentation of Vegetables. o

284  Preparation of JUICE. ... s

2.8.5  Preparation 0f SYFUP .. s

DB IR sovernserns i kv i ivsvaivinamsns sommiiens ssgso s mmmmsprrennae MR s

2.8  HIBAMNG, 1 orssmessse (TR s sz saess AT RS

2.8.8  HOt FITINE vvrereeiiirene s Bove cesmasamnnnusesesnesnsssars (FHESTEEFE v s

GBIG  ICAPDIIIE coomarsrorsessoeress SHE LSRRI o sis e RS

2.9  Sensory evaluation of DeVErages ...

FH  DEFIION. . eneeseers bl bR IRy es sy sy

2.92 Types of tests used in sensory EVALUATIOM. 1veiivisresseeeeresiesnsa e s res s sbne s sib s s
2.92.1 Discrimination Tests ... # PO -

2.9.3 Qualities assessed by SENSOTY TESIS o
ST AT OTR e s sy s e AT R G sy e
D037 COLOUT verveeeeirirrsessensesbestaatsereamsess e bt e s e e LS

2.9.3.3 Tastle

23

23

24

24

24

24

24

25

25

25

25

26

26

26

26

26

27

27

2

27

28

28

.28

.28



2034  CONSISLEIICY cvivviiusireesesiriveromsssssssarsesssstrersm aratasssnssesessass s tsssesisessisessssass e 29
2.9.3.5 Overall Acceptability oo 29

294 Benefits of Using Sensory Evaluation......... i 29
2.9.4.1 Problem Associated with Sensory Evaluation ... 30

2.10 Microbiology of DEVEIAZES ...vrirrrriiiiieiiiisiis i e 30

3. MATERIALSAND METHODS ..ottt st sniniss s 33
3.1 Description of EXPEIIMENTS w.uer e 33

3.2 EXperimental DESZIl ... i imrmermmmmmsissis s s 34

3.3 IMIEECEIANS wovtrieeeeiesisiseseesebesesnecasse s sa b e 34
331 Materials Used for the Sty ...t 34
332 Materials COIMECHOM 1virr e et 34

34 EXPERIMENT. 01: PHYSICO-CHEMICAL PROPERTIES OF CARROT ..., 35

35 EXPERIMENT.02: EVALUATION OF CHEMICAL, SEN SORY AND
MICROBIOLOGICAL QUALITIES OF RTS BEVERAGE OF CARROT AND SOUR-

ORANGE TULCE oottt ieeeeeeatessesssbse s s ss s sat a1t s S s 35
3.5.1 Extraction of Unfermented carrot JUICE ... 35
3.52 Extraction of fermented carrot juice.......ooeeee. Y. et R s 35
3.53 Extraction of SOur-Orange JUICE. ... 36

354 Sterilization of Glass BOtEs ..o 36

3.5.5 Sterilization of other Elquip_x._n_ent’s and Materials........... I e T 36
356 Formulation 0f RTS BEVETAZE .uirrrecrreiiisisttiiss st 36
h 3.5.7 Development of RTS Beverage Recipes ..o P 37
: 358  Preliminary STUBIES .o i 38

3.6 EXPERIMENT 03: STORAGE STUDY OF SELECTED RTS BEVERAGE

FORMULATIONS AT REFRIGIRATOR TEMPERATURE oo 39
3.7 Sensory Evaluation of RTS BEVETAZE. ..ot 40



38 Chemical Analysis of RTS Beverage Blend of Carrot with Sour-Orange ..............- 41
38.1 Determination of Titrable BCTRIEY ssvrsnssnrnsepifisiiasdciivessasiammsmamnnsssszonr s  EEAES 41
382  Determination Of PH .ot 43
383 Determination of Ascorbic T e R 43
38.4 Determination of Total SOIUBIE SOIIAE 1vvnrreersrseresmesissesiisisssssssibnsisssbssmamsas s ssnes 45
3.8.5 Determination of Total Sugar (Lane-Eynon 11571 11016 ) ITTOTRNUROTP RS TILY 45

39 Microbiological analysis of freshly made RTS BEVEIAZE . .cvcomwwisrirmssisiimissmserees a7
3.9.1 Preparation of Nutrient AT osiisifisics s i e 47
392 Preparation and Dilution Series of the RTS beverage Sample.....omes 47

3.10 Statistical AnalysmdB

CHAPTER (4 ..o siecesisesssisrssissssasstassssasss s s s st s s sty s 49
4, RESULTS AND DISCUSSION .ooveveeenesesssrmasssssssssassesstonssnirsssasasssinssisssassssass sy 49
4.1 Preparation of RTS Beverage Blend of Carrot with SOUr-Orange .....coovriveiarmmmnes 49

42 EXPERIMENT 011 et s 49

43.1 Chemical Qualities of Freshly Made RTS BeVerages o 511
A31.0  THEADIE ACIIY rorverreemmsersessessmmsss e 51
4.3.12  TOTAL SUGAR i s 52
4.3.1.3 Ascorbic Acid .....oee. e ORI, ..o O 53
43.1.4 pl-154

4315 TSS (Total Soluble SOHA). . iwwwiiwmsimieiismsieees Froernimsinssnsn s 55



4324  COMNSISIEICY veorirereriessseminiinrinmsai s
4.32.5 Overall acceptability .o

4373  Microbial Test for Freshly Made RTS Beverages....

4.4 EXPERIMENT 03: STORAGE STUDY OF SELECTED RTS BEVERAGE
FORMULATIONS UNDER REFRIGERATED CON DITION it

4.4.1 Chemical Qualities of Selected RTS Beverages during Storage ......coeereeniine

411 THrable ACTAILY .vvrereririis i

4412 TOtal SUZAL (o
4413 Ascorbic acid v
A 14 TS terirrireieeertrat s e s mse s s
4,415 PHuccicvniiniinisnin st st e

4.472 Sensory qualities of RTS Beverages during Storage

G I s o) T R O RPRY e L
4422 Tastcl ..............................................................................................................
A4.2.3  ATOIIA veveeverrireeseesssstsseshesatsssens e s e s e e e s e s d L LSS S L

4425 Overall Acceptability ..o

L]

443 Microbial analysis of RTS beverage during StOTage .....ooviiismis
CHAPTIER 05 ..o ceiecsiisbas s s s s
6. SUGGESTIONS AND RECOMMENDATIONS covovvsessmissssmsssssssssssssessssssssss s

Xi

59

60

61

b1

62

63

64

66

68

68

68

.. 69

69

71

71

73

73

v T

.. 76



