UNDER PEER REVIEW
“Development of Blend beverages from Guava (Psidium guajaval.), Strawberry

(Fragaria ananassaDuch.) and Ginger (ZingiberofficinaleRoscoe)”

ABSTRACT _—] Comment [A1]: Under this part you have to

include introduction, objective, conclusion and

. I . " . . recommendation. Recommend your best result

The present investigation entitled "Blend Beverages from Guava (Psidium guajaval.), which was obtain through Opﬁrzizaﬁon_ Place

Strawberry (Fragaria ananassaDuch.) and Ginger (ZingiberofficinaleRoscoe)"was carried Isno needed in this part.

out at Post Graduate Laboratory, Department of Post Harvest Management, College of
Horticulture & Forestry, Acharya Narendra Deva University ofAgriculture and Technology,
Kumarganj,Ayodhya-224229, U.P. India during 2023. The results show that, palatable RTS
blend beverages can be developed from 10% blend comprising 50 % guava pulp + 25 %
strawberry pulp + 25 % ginger juice adjusted to 13% Total soluble solids, 0.30% acidity and
incorporated with 120 ppm Benzoic Acid. During the storage period TSS, acidity, reducing
sugars and total sugars increased whereas, ascorbic acid (vitamin-C), non-reducing sugar and
organoleptic quality decreased with the advancement of storage period. The developed RTS

can be stored for 3 months with acceptable quality at room temperature.
Keywords:RTS,Guava,Strawberry,Ginger,Beverage.
Introduction

Abeverageisaliquidintendedforhumanconsumption.Beveragesareanessentialcomponent of the
human diet and serve the basic purpose of quenching thirst, but they also have a
significantculturalimpact.Beverageshaveavarietyofuniquemedicalandhealthadvantages, such
as enhancing digestion and immunity, promoting heart health, and boosting energy. Ready-
To-Serve is a non-fermented drink made by dissolving sugar and the edible portion of the
fruit in water. The extraction of juice from fruits differs depending on the structure and
composition of fruits (Shah and Nath, 2006)

Guava(Psidiumguajaval.),whichisnativetoTropical AmericaandbelongtotheM yrtaceae

family,issuccessfullycultivatedacrossindia'stropicalandsubtropicalareas. Thefruitconsists ~ of

20% peel, 50% flesh and seed core (Wilson 1980).Guava is a fair source of ascorbic acid —«"{Comment [A2]: Too old

(299 mg/100 g) and pectin (1.15%) and contains 74-84% moisture, 13-26% dry matter, 0.8—
1.5%protein,0.4-0.7%fat,and0.5-1.0%ash. Thefruitcontains asizableamountofvitamins
including niacin, thiamine, riboflavin, and vitamin A and minerals like phosphorus (23-37
mg/100g),calcium(14-30mg/100g),iron(0.6-1.4mg/100g),andmore(Baletal.,2014).
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The primary sugars in green mature fruits and completely mature fruits, are fructose (about

59%) and sucrose, respectively (Poonam et al., 2022).

Strawberry (Fragaria ananassaDuch.), is a fruit crop which can be successfully cultivated
from subtropical to temperate climate. It is part of the Rosaceae family and a good source of
fructose, glucose, sucrose, and organic acids, iron, phosphorus, anthocyanin, vitamin C, and
other minerals. Attribute of strawberry fruits depends mainly on their appearance, firmness,
and chemical composition (Gunnesset al., 2009). The whole strawberry fruit has an energy
value of 37 Kcal/100 gram and comprises 89.9% moisture, 0.7% protein, 0.5% fat, 5% total
carbohydrates, and 1.3% crude fibre. It includes 0.5% of total minerals and ranges in acidity
from 0.52 to 2.26 % citric acid (Chavan 2015).Afruit sold commercially with an abundance
of processing potential and are used to make purees, preserves, juice, pureed squash, jams,

jelly and alcoholic beverages (Sharma et al., 2009).

Ginger (ZingiberofficinaleRoscoe) is a herbaceous aromatic perennial plant member of the
family Zingiberaceae. Which possesses medicinal properties and has anti-inflammatory,
antioxidant, and bioactive chemical qualities that make it useful in medicine. Nutrient
composition like protein (2.3%), fat (0.9%), carbohydrates (12.3%), mineral (1.2%), fiber
(2.4%) and moisture (80.9%) are the key ingredients in fresh ginger. The main components
that give ginger its pungency and scent are gingerols and shoagaols. Zingiberol, zingiberene,
pheallndrene,andlinaloolareothersignificantcomponents(HariharanandMahendran,2016).
Thebioactivecomponentsofginger,giveittherapeuticbenefits(Sanwaletal.,2010).Effective anti-
oxidants found in ginger, including gingerols, zingerone, and keep vitamin C, may have
thecapacitytothinthebloodandkeepminimumcholesterollevels,whichcanmakeithelpful for
treating heart disease (Fahlberg, 1969).

The blend beverages can be made from combination of different fruits and medicinal plants

withtherapeutic,nutritional andmedicalbenefitsandacceptableflavour. Thedevel opmentof { Comment [A3]: Need citation

beverages using combinations of guava, strawberry and ginger would offer options for the
optimum utilization of these raw ingredients while also making palatable drinks with
therapeutic benefits available to customers. The market is seeing a rise in demand for natural
beverages over synthetic ones because consumers are more aware of health and attentive to
their fitness. The present investigation, therefore, conducted to develop blend beverages

carrying the quality of guava, strawberry and ginger.
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Materialsand Methods

Rawmaterialsusedforbeveragespreparation

Rawmaterialsforblend RTSmadefromguava, strawberry,and ginger, were purchased from
different places. Guava (Local variety) purchased from local market Kumarganj, Strawberry
purchased from sabjee mandi at Ayodhya district headquarter and ginger (Local Variety)
purchased from local market Kumarganj.

Extractionofguavapulp,strawberrypulp andginger juice:

Themethodswhichareusedfortheextractionofguavapulp,strawberrypulpandgingerjuice are

Ripeguava fruits

l

Washing

!

Cutting into pieces

\ 4

Addition ofwater

(1partguavapieces:1part water)

A\ 4

Mixingin mixiercum grinder

!

Strainingthroughmuslin cloth

!

Guavapulp

Fig.-1:Flowchartofpulpextractionfromguava fruits

Comment [A4]: You have to write
methodology of this figure references
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Ripestrawberryfruits

l

Sorting

l

Washing

l

Pulpingintomixiercumgrinder

!

Strainingthrough muslin cloth

l

Strawberrypulp

Fig.-2:Flowchartofpulpextractionfromstrawberryffruits

{ Comment [A5]: The same for fig.1
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Ginger

A 4

Washing

Peeling

\ 4

Grating

A 4

Additionofwater(1part gratedmaterial: 2-partwater)

l

Mixingin mixiercumgrinder

!

Strainingthroughmuslin cloth

v

Keepingonehoursforsettling

A

Siphoningoffjuice

l

Strainingthroughmuslin cloth

l

Ginger juice

Fig.-3:Flowchartofgingerjuice extract
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StandardizationofblendsforRTS
TheRTSwaspreparedfromfollowingeachcombination(Treatment)ofguavapulp,strawberry pulp,

and ginger juice to obtain best combination for palatable RTS beverage:

T1-10%blendcomprising100%Guavapulp+0%strawberrypulp+0%ogingerjuicewith 13 % TSS,
0.3% acidity and 120ppm Benzoic Acid.

T2-10%blendcomprising0%Guavapulp+100%strawberrypulp+0%gingerjuicewith 13 % TSS,
0.3 % acidity and 120ppm Benzoic Acid.

Ts- 10 % blend comprising 0 % Guava pulp + 0 % strawberry pulp + 100 % ginger juice
with 13% TSS, 0.3% acidity and 120ppm Benzoic Acid.

Ts-  10%blendcomprising33.33%Guavapulp+33.33%strawberrypulp+33.33%ginger juice
with 13% TSS,0.3 % acidity and 120ppm Benzoic Acid.

Ts- 10 % blend comprising 40 % Guava pulp + 30 % strawberry pulp + 30 % ginger juice
with 13 % TSS, 0.3 % acidity and 120ppm BenzoicAcid.

Te- 10 % blend comprising 50 % Guava pulp + 25 % strawberry pulp + 25 % ginger juice
with 13 % TSS, 0.3 % acidity and 120ppm BenzoicAcid.

T7 - 10 % blend comprising 60 % Guava pulp + 20 % strawberry pulp + 20 % ginger juice
with 13 % TSS, 0.3 % acidity and 120ppm BenzoicAcid.

Ts- 10 % blend comprising 70 % Guava pulp + 15 % strawberry pulp + 15 % ginger juice
with 13 % TSS, 0.3 % acidity and 120ppm BenzoicAcid.

To- 10 % blend comprising 80 % Guava pulp + 10 % strawberry pulp + 10 % ginger juice
with 13 % TSS, 0.3 % acidity and 120ppm BenzoicAcid.

T10- 10 % blend comprising 90 % Guava pulp + 05 % strawberry pulp + 05 % ginger juice
with 13 % TSS, 0.3 % acidity and 120ppm BenzoicAcid

Preparationof RTS

The RTS prepared from each combination and were organoleptically evaluated on 9-point
Hedonic scale to find out the best combination of blend for large scale preparation. The

technique used for RTS making is shown in Fig-4.
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Blendingofguavapulp,
strawberrypulpandgingerjuiceas per
the combination

!

Measuringtheamountasper
calculation

v

Dissolvingsugar+citricacid+ water
as per calculation

}

Strainingthrough

Mixing withsyrup

syrup

muslin cloth

A

}

Addition ofpreservative

Homogenization

|

Bottling

l

Crowncorking

}

Pasteurizationat80°temperature for
30 minutes

}

Cooling

l

Labelling

v

Storage

Fig.-4:Flowchartofguava,strawberry,andgingerblendRTSpreparation.
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MethodsofStorageStudies

The best combination was used to prepare 10 liters of RTS drink, which were then filled into

ZOdmItapacitybottleswith2.50mheadspace,andsealedwithacrowncapandputforstorage. During { Comment [A6]: Should be mL

storage observation on changes in TSS, acidity, ascorbic acid (vitamin-C), reducing sugars,
non-reducing sugar, total sugars, and organoleptic quality were recorded at monthly intervals

till the product was fit for consumption.

TheTSSofthesample wasdetermined byusinghandrefractometer(Ermalnc. Tokyo Japan, O-
32%and28-62%)andthe TSSrecordedatambienttemperaturewerecorrectedto20°Cwith the help
of reference table and the mean value of the sample was expressed as per cent TSS content
(Ranganna, 2010). The acidity was estimated by titrating known quantity of sample against
standard N/10 NaOH solution using 2-3 drops of phenolphthalein indicator and
expressedinpercentanhydrouscitricacid. Ascorbicacid(vitamin-C)contentwasdetermined by
preparing sample in 3% HPOs(metaphosphoricAcid) solution then titrated against 2, 6-
dichlorophenol indophenol dye solution till the appearance of light pink colour (Ranganna,
2010).Thereducing,non-reducingandtotalsugarswereestimatedbyusingFehling’ssolution

AandBandmethylblueasanindicatorinboilingstage(Ranganna,2010).Fortheevaluation of
organoleptic quality of RTS a semi trained panel of 9 judges was conducted organoleptic
testwhoscoredonthe9.0pointHedonicRatingScaletoassessthecolour,flavourandtexture of the

beverages (Amerineet al.,1965).
StatisticalAnalysis

The experiments were conducted in 3 replications and the observations were recorded at

monthly intervals. The statistical analysis of the data was done by computer software in

completely randomized design (CRD) that described by Panse and Sukhatme (1985). _—{ comment [A7]: Which software you have
used for analyses 0 raw data.

ResultsandDiscussion
Chemicalattributesofguavapulp,strawberrypulpandgingerjuice:

The data recorded on the chemical attributes of guava pulp, strawberry pulp and ginger juice
are presented in Table 1.TheTotal Soluble Solids of guava pulp, strawberry pulp and ginger
juice were recorded 11.02 percent, 7.02 percent and 2.18 percent, respectively. The acidity of
guavapulp,strawberrypulpandgingerjuicewererecorded0.52percent,1.26percent,and

0.32 percent, respectively. The vitamin C content of guava pulp, strawberry pulp and ginger

juicewererecorded189.5mg/100g,57.20mg/100g,and1.94mg/100g,respectively. The
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reducing,non-reducingandtotalsugarscontentinguavapulpwererecorded3.38percent,1.97
percent, and 5.35 percent, respectively. Whereas strawberry pulp contained 3.14 percent
reducingsugars,2.65percentnon-reducingsugarand5.79percenttotalsugarandgingerjuice
contained0.62percentreducingsugars,1.16percentnon-reducingsugarandl.78percenttotal
sugars.OverallguavapulpcontainsahigheramountofvitaminCand TSS,whereasstrawberry
pulpcontainsahigheramountofacidityandsugars. Thequalityandchemicalattributesofraw

materials influences the sensory attributes of processed products.

Tablel:Chemicalattributesofrawmaterials

S. No. | Chemical attributes Meanvalues
Guavapulp Strawberry Ginger Juice
pulp
1 Totalsolublesolids(%) 11.02 7.02 2.18
2 Acidity(%) 0.52 1.26 0.32
3 Vitamin-C(mg/100g) 189.5 57.20 1.94
4 Reducingsugars(%) 3.38 3.14 0.62
5 Non-reducingsugar(%) 1.97 2.65 1.16
6 Totalsugars (%) 5.35 5.79 1.78

Standardizationoftheblends:

TheRTSwaspreparedusingvariouscombinations(treatments)ofguavapulp,strawberrypulp, and
ginger juice blends. The data recorded on the organoleptic quality of RTS prepared from
different combination are furnished in Table-2. Results show that the treatment no. 06
comprising50%guavapulp+25%strawberrypulp+25%gingerjuicewasfoundtobebest over other
treatments for development of palatable quality RTS blend beverage and the organoleptic
score secured significantly varied with other treatments. Therefore 10% blend

comprising50%guavapulp+25%strawberrypulp+25%gingerjuiceadjustedto13%Total
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soluble solids, 0.30% acidity and incorporated with 120 ppm BenzoicAcid used to develop
quality palatable RTS beverage for storage study.

ChangesduringstorageofRTS

Data recorded on changes in RTS during storage is tabulated in Table 3, which observes that
TSS of RTS increased from 13.00% to 13.51%.An increase in TSS content in RTS, product
preparedfromguava,strawberryandgingerblendmightbeduetotheconversionorhydrolysis of
polysaccharides into simple sugars. Similar results that an increase in total soluble solids
(TSS) content during storage of products were reported in sweet orange RTS (Bharati et al.,
2023), in strawberry ginger and aloe vera RTS (Shagiwal and Deen, 2022), in mango, kagzi
lime, aloe vera and ginger based blended RTS (Harendra and Deen, 2021) and in aloe vera,
ginger, sweet lime and amla RTS drinks (Mishra and Sangma, 2017). These reports are in
support offindings an changes inTSS during storageofRTS in present investigation.Acidity

content in RTS increased from 0.30% to 0.83%. /An increase in the acidity content might be

due to degradation of pectic substances and formation of organic acid. [Similar results that an | Comment [A8]: This need justification.
. . o L S Across storage time acidity content should be
increasein acidity content duringstorageofproducts werereported by Kumar et al. (2024)in decreased due to respiration process and

i i . degradation 0 organic acid how organic acid
RTS, Shagiwal and Deen (2022) in RTS from strawberry, ginger and aloe vera, Harendra and formed. It Needs elaboration

Deen (2021) in mango, kagzi lime, aloe vera and ginger based blended RTS and Khalidet al.
(2019)instrawberryanddatesblendreadytoservedrink.Vitamin-CcontentofRTSprepared ~ from
guava, strawberry and ginger blends gradually decreased up to the end of storage and content
was found to be significantly reduced from 10.76 mg/100ml to 9.84 mg/100ml. The

depletioninascorbicacid(vitamin-C)contentmightbeduetooxidationofascorbicacidinto

dehydro-ascorbicacidoyoxygen(OR2)trappedintocontainersandintramolecularspaceofthe { Comment [A9]: Make subscript

product. The present results on changes in vitamin-C content during storage of beverage are
alsosupportedbythefindingsofBharatietal.(2023)insweetorangeandguavaR TS,ShagiwalandDeen
(2022)instrawberry,gingerandaloeveraandHarendraandDeen(2021)inmango, kagzi lime, aloe
vera and ginger based blended RTS. The reducing sugars content of RTS increased
continuously from 0.90% to 1.47%. The increase in reducing sugars of products might be due
to conversion of non-reducing sugar into reducing sugars. The published works
ofKumaretal.(2024)inRTS,Bharatietal.(2023)insweetorangeandguavaR TS, Shagiwal

andDeen(2022)instrawberry,gingerandaloeveraandHarendraandDeen(2021)inmango,

kagzilime,aloeveraand gingerbasedblendedRTS arealsoinsupportofpresentresults. The non-
reducing sugar content of RTS showed gradual decreasing from 12.22% to 11.90%.The

reductioninnon-reducingsugarmightbeduetoconversionofnon-reducingsugar. Theresults
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are similar with the prior results of Shagiwal and Deen (2022) in strawberry, ginger and aloe
vera, Harendra and Deen (2021) in mango, citrus, aloe vera and ginger RTS, Khalid et al.
(2019) in strawberry and dates blended RTS and Mehta et al. (2018) in RTS.The total sugars
content of RTS increased gradually from 13.09% to 13.37%.Arise in total sugars of product
might be due to inversion of non-reducing sugar into reducing sugars. The trend is similar to
findings of different fruits-based beverages Kumar et al. (2024) in RTS, Bharati et al. (2023)
insweetorangeandguavaRTS,ShagiwalandDeen(2022)instrawberry,gingerandaloevera,
Harendra and Deen (2021) in mango, kagzi lime, aloe vera and ginger based blended RTS,
Khalidetal.(2019)instrawberryanddatesblendedRT SandMehtaetal.(2018)inRTS.The
organolepticqualityofRTSreducedcontinuouslywiththestorageperiod. ltwasreducedfrom

8.23 to 7.18 which might be because temperature plays an important role in biochemical
changesthatleadstodevelopmentofoffflavouraswellasdiscolourationinthebeverages. The
reduction in organoleptic quality arealso reported in previous studies performed by Kumaret
al. (2024) in RTS, Bharati et al. (2023) in sweet orange and guava RTS, Shagiwal and Deen
(2022) in strawberry, ginger and aloe vera, Harendra and Deen (2021) in mango, kagzi lime,
aloeveraandgingerbasedblendedRTS,Khalidetal.(2019)instrawberry anddatesblended RTS
and Mehta et al. (2018) in blended RTS.

Table 2: Organoleptic quality of RTS prepared from different blends of guava Pulp,

strawberry pulp and ginger juice

Treatments DltterenLBcl%wgSlnatlonot Organolepticquality
Guavapulp(%) Straw%%)rypulp Gln%oe/ggulce Score Rating
T1 100 Nil Nil 771 Likemoderately
T2 Nil 100 Nil 8.11 Likevery much
T3 Nil Nil 100 7.17 Likemoderately
T4 33.33 33.33 33.33 7.41 Likemoderately
T5 40 30 30 7.11 Likemoderately
T6 50 25 25 8.23 Likeverymuch
T7 60 20 20 7.82 Likemoderately
T8 70 15 15 7.75 Likemoderately
T9 80 10 10 7.64 Likemoderately
T10 90 5 5 7.00 Likemoderately
S.EEm+ 0.03
C5 %‘jlt 0.08
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Table3:Changesduringstorageof RTS

Storageperiod TSS Acidity Vitamin-C Reducing Non-reducing |Totalsugars [Organoleptic
(Months) (%) (%) (mg/100ml) Sugars(%) sugar (%) (%)
Score Rating
0 13.00 0.30 10.76 0.90 12.22 13.09 8.23 LVM
1 131 0.56 10.15 1.20 12.05 13.25 800 |LVM
2 13.23 0.68 9.96 1.38 11.98 13.36 7.60 LM
3 13.51 0.83 9.84 1.47 11.90 13.37 7.18 LM
S.Emx 0.03 0.01 0.03 0.01 0.04 0.02 0.02
CDat5% 0.10 0.03 0.09 0.02 0.13 0.09 0.09

LVM:Likeverymuch,LM:Likemoderately

Conclusiof | Comment [A10]: It is okay with reframe
again

Itisconcludedfromthe abovefindingsthatRTSpreparedfrom10%blend comprising50% guava
pulp +25% strawberry pulp + 25 % ginger juice and adjusted to 13 % TSS and 0.30%
aciditywasfoundtobebestduringorganolepticqualityandcanbestoredupto3monthswith

acceptable quality. TheTSS, acidity, reducing sugars and total sugars was increased, whereas

ascorbic acid, non-reducing sugar, and organoleptic quality was decreased during storage.

{ Comment [A11]: Follow journal guideline J
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