ARTICLEASSESSMENT OF ANTHOCYANIN CONTENT AND CONSUMER
ACCEPTABILITYOFDRIEDROSEHERBALTEABLENDEDINFUSIONS

Abstract

Tea is a famous beverage that is used all over the world because of its
refreshing characteristics. Herbal teas have recently gained popularity due to their
therapeutic and antioxidant effects. The present investigation was carried out at
FloricultureLaboratory,CollegeofHorticulture,SrikondaLaxmanTelanganaState
Horticultural University, Rajendranagar, Hyderabad during the year 2022-23. The
experiment was laid out in Completely Randomized Design (CRD) with seven
treatments and each replicated thrice. They were evaluated for the antioxidant
activity, total phenols, anthocyanin content and sensory analysis at period of 0, 30,
60,90daysofstorage. Thestudyrevealedthatamongdifferentherbalteas, T,(Dried
rosepetals-Control)foundtobebestwithtotalanthocyanincontent(19.56mg.L™).
AntioxidantactivityandtotalphenolicscontentwasrecordedhighestintreatmentT
(Driedrosepetalsanddriedtulasileavesinl:1)with(92.70%)and(140.68



mg.100g'GAE) respectively. In respect with organoleptic scoring, T2(Dried rose
petals and dried lemon grass in 1:1) was found to be best with flavor (8.50), taste
(8.25), overall acceptability (8.60) and T1 (Dried rose petals- Control) showed
highest score (8.60) for colour.

Keywords: Dried rose herbal blends, Tea infusions, Bio-chemical parameters,

Sensory analysis.

Introduction

India is blessed with a rich heritage of traditional medical systems and is called as
“Botanical Garden of the World”, with an extensive wealth of biodiversity. “In this
modern era, the knowledge and experience of the usage of herbs were blend with
advancedtechnologies  todevelopasafeandhealthierherbalproduct”  (Goutametal.
2018) ¥ “The flower is an essential part of the plant that embraces a wide range of
natural antioxidants like phenolic acids, flavonoids, and anthocyanins, as well as
other nutrients such as minerals and vitamins. Edible flowers are emerging as new
sourceofnutraceuticalsduetotheirnutritionalandmedicinalvalue”.(Ropetal.2012) [,
“Roses are known as edible flowers and have been used for centuries as food

components,eitherinthefreshformorinprocessedproducts,suchasconfectionary  and

beverages”. (Hussain et al. 2019) !,

“Rosa centifolia L. is having prominent nutritional qualities as the petals
contain ingredients with an antioxidant effect and good organoleptic properties and
microbialparameters. Theflowerisrichinsugars,organicacids,andpotassium,all of which
are ingredients that preserve product quality and have advantages in
technologicalprocesses(syrups, juices, jamandtea)”.(Mileva etal. 2021) [t “Rose-
petal tea may serve as a caffeine-free beverage, either separately or in combination
with other herbal materials which contains high antioxidant capacity. The radical-
scavenging activity in rose tea is mostly due to the high content of phenolic

compounds and freegallic acid”. (Vinokur et al. 2006) 4.

“Mostherbalteasmayconsistofonemainherbalingredientorablendofherbal
ingredients, intended to bring about a specific purpose, such as relaxing mind and
body, cardio protective, aiding with gastrointestinal problems, detoxification of
body,immunostimulants,nourishingthenervoussystem,boostingenergylevelsand
invigoratingthebody,relievingstress,helpingtoavoidcolds,stimulatingtheinternal

organs,promotingagoodnight’ssleep,providingantioxidantsandareusually



caffeinefree”.(Ravikumaretal.2014) .

Materials and Methods: Experiment was carried at Floriculture Laboratory,
College of Horticulture, Sri Konda Laxman Telangana State Horticultural
University, Rajendranagar, Hyderabad, Telangana during the year 2022- 2023. The
experiment was laid out in Completely Randomized Design (CRD) with seven
treatmentsandeachreplicatedthricei.e., T1:Driedrosepetals-Control, T2:Driedrose
petalsanddriedlemongrassinl:1,Ts:Driedrosepetalsanddriedlemongrassin2:1,
T4:Driedrosepetalsanddriedtulasileavesinl:1, Ts:Driedrosepetalsanddriedtulasi
leavesin2:1,Te:Driedrosepetalsanddriedgingerpowderinl:1,T7:Driedrosepetals

anddried gingerpowder in 2:1.

Sourceofexperimentalmaterial

Rose flowers utilized in this experiment were collected from farmer’s field near
shamshabad, Hyderabad. Lemon grass and tulasi leaves were procured from
MedicinalandAromaticPlantsResearchStation,SriKondaLaxmanTelanganaState

Horticultural University (SKLTSHU), Rajendranagar, Hyderabad. Dried ginger is
purchased from local market, Rajendranagar, Hyderabad for carrying out the

experiment.

Dryingofpetalsandherbalmaterial:

For preparing rose herbal tea blends, fresh petals of rose, leaves of herbs and dried
ginger were collected. All plant materials were carefully inspected and all foreign
materialsareremoved.Rosepetals,lemongrassandtulasileavesweregentlyrinsed in tap
water and cleaned, lemongrass was cut into about 10 cm piecesusing a stainless-
steel kitchen knife and all the plant materials which were washed were
spreadthinlyonpaperandareshadedrieduntilwaterevaporates.Laterpetals,leaves
anddriedgingerweremixedonweightbasisinrespectiveproportionsaccording
tothedesignedtreatmentsandkeptinhotairovenat55°Cfor8hours. Afterdrying
thedriedgingerwasgroundedinanelectricgrinderandsievedthroughanaluminum sieve
(2 mm). Then dried petals, leaves and dried ginger powder were stored in air tight

glass jars and labelled were used for further analysis.



Preparationofherbalteainfusions:

Teablendinfusionsarepreparedbyanaccuratelyweighed(3gms)samplesin200mL ~ of

boiling water at a temperature of 90°C for 10 minutes.
Totalmoisturecontent(%o)

Each100gmsofrosepetalsblendedwithdifferentherbalmaterialwas collectedand dried
in a hot air oven at 55°C for 8 hours. The dried samples were removed then placed
in a desiccator to get cooled, re-weighed, placed in the oven, heated, cooled,
reweighedrepeatedlyuntilaconstantweightwasobtained. Themoisturecontentwas then
determined by differences expressed as a percentage of the initial fresh sample
weight (A.O0.A.C, 1990) ™.

Freshweight—dry weight

Totalmoisturecontent%= i x100
Freshweight

Totalanthocyanincontent(mg.L™)

“Total anthocyanin content was measured by using a spectrophotometric pH
differential protocol. The extracts (tea samples) were mixed thoroughly with 0.025
mol/L potassiumchloride pH 1 buffer in 1:3 or 1:8 ratio of extract to buffer andthe
absorbance of the mixture was measured at 520 and 700 nm against distilled water
as blank. The extracts were combined similarly with sodium acetate buffer pH 4.5
and the absorbance of these solutions were measured at the same wavelengths” (Lee
et al. 2005) ™. The anthocyanin content was calculated by using the formula
mentionedbelowandtheresultswereexpressedascyanidin-3-glucosideequivalent  in

mg/L.
Calculation

Absorbance(A)=(A520nm-A700nm)pH1.0-(A520nm-A700nm)pH4.5

The total anthocyanin content of samples was calculated usingthe formula
givenbelow:

Totalanthocyanincontent(mg.L™)= AXMWxDFx1000

ex1



Where,

A=absorbance

MW=MolecularWeight DF

= Dilution Factor
e=molarextinctioncoefficient,Lxmol*xcm™ | =
Path length (1 cm)

Antioxidantactivity(%inhibition)
Sample extraction

Each 2 gms of dried sample was crushed in pestle and mortar with 20mL 80%
methanol. Theextractwasthencentrifugedat10,000rpmat4°Cfor20minutes. The

supernatant was taken for determination of antioxidant activity by DPPH method.

DPPH free radical scavenging activity: The DPPH assay method is based on the
reductionofDPPH,astablefree radical. Theantioxidantactivityoftheextractswas
determined using DPPH assay described by Braca etal. (2001) *1. Aqueous extract
0.1mLwasaddedto3.9mLof0.0025mol/LDPPH(2,2-Diphenyl-1-picrylhydrazyl)

inmethanol(70%). Themixture wasshakenandallowedtostandfor30minutesin dark at
room temperature. Absorbance was read at 517 nm using UV spectrophotometer.

The percent inhibition of antioxidant activity was calculated by the formula:

Percentinhibition(%)=[(Ao-Ae)/A0]*x100

(Ao=absorbancewithoutextract; Ae=absorbancewithextract).

Totalphenolicscontent

Sample extraction

Each 2 gms of dried sample was crushed in pestle and mortar with 20mL 80%
methanol. The extract was then centrifuged at 10000rpm at4°Cfor 20 minutes.The

supernatant was taken for determination of total phenolic content.
Method

The total phenol content was estimated based on Folin— Ciocalteau (FC) method
(SingletonandRossi,1965)?withsomeslightmodifications.0.1mLofthealiquot



was diluted with 1.4mL of Distilled water to which 0.5mL of Folin—Ciocalteau (FC)
was added and test tubes were shaken well. Then 10mL of sodium carbonate (20%,
w/v) was added. Similarly, this process was done for 0.2, 0.3, 0.4mL aliquots and
sample.These solutions were mixed well and incubated atroom temperature for 60
minutes. After incubation, the absorbance was measured at 760nm. A suitable
calibration curve was preparedusing gallic acid and the results are expressed in

milligram per gram (mg/g) gallic acid equivalent.

Mggallicaciddilution _ O.DxStandardcurvefactorxvolumemade up

equivalent per gram Aliquottakenxweightofsample

Organolepticscoring

Theteainfusionswere subjectedto sensoryevaluationfor theiracceptability using 9-
point hedonic scale for colour, flavour, taste and overall acceptability by 10

members of panelists.

List 1: 9-pointhedonicscale

Likeextremely

Likeverymuch

Likemoderately
Likeslightly

Neitherlikenordislike

Dislikeslightly

Dislikemoderately

Dislikeverymuch

R N W B~ O] O N 0o ©

Dislikeextremely

Statisticalanalysis

The experiment was carried out with completely randomized design consisting of
seven treatments and three replications. The variability was estimated as per the
procedure for analysis of variance (ANOVA) suggested by Panse and Sukhatme,
(1954) 11,



Results and Discussion

Totalmoisturecontent(%bo)

Theresultsshowedthatthereweresignificantdifferencesamongthetreatmentsfor total
moisture content. The lowest total moisture content (6.95 %) was recorded in T,
(Dried rose petals and dried lemon grass in 1:1). Whereas, the maximum total
moisture content (9.96 %) was observed in Ts (Dried rose petals and dried tulasi
leaves in 2:1). Moisture content is an important parameter to be taken in
consideration. Low moisture content indicates that the product is more resistant to
deterioration andhighmoisturecontentmayincreasethesusceptibilityof  productto
microorganisms Folashade et al. (2012) 1. The results of the study
conductedby(De-Heer,2011)  Mshowedsimilartrend  withCymbopogoncitratus
(lemongrass) having the least moisture content (6.17 %), in their study they
reportedthattheminimummoistureretentioninlemongrassisattributabletolonger leaf
length and wider leaf surface area. Thehigh moisturecontentof theteasis not
recommendedfortheirstorage,becausehighermoisturecontentmightleadtolower the
shelf period (Fennema, 1996) ™. The higher the moisture content, higher is the
chances of microbial susceptibility in the herbal products, which may cause the
enzymaticactivationandlossoftheactivechemicalsoftheherbalproducts.Samali et al.
(2012) ™ Slight increase in the moisture content of dry petals with the
advancement of storage might be due to absorption of moisture by dry petals from
the external environment (temperature and humidity). Similar kind of results were
alsoreportedbyAmoletal.(2022)?inroseteaandhibiscusteaduringthestorage ~ period
of 60 days.

Totalanthocyanincontent(mg.L™)

The treatments differed significantly with respect to total anthocyanin content.
Amongallthetreatments, T, (Driedrosepetals-Control)significantlyrecordedthe
maximum total anthocyanin content (19.56 mg.L™), followed by Ts (Dried rose
petals and dried tulasi leaves in 2:1) (18.00 mg.L™). Significantly, the lowest total
anthocyanincontent(14.69mg.L1)wasregisteredinT¢(Driedrosepetalsanddried
ginger powder in 1:1). In the present study, rose petal tea had recorded highest
anthocyanincontent among all the other herbal teas, might be due to the bright red
colour.Ramyaetal.(2021)!*®lobservedthat T,whichcontainshibiscustea(freshly

prepared,0-daystorage),exhibitedthehighestanthocyanincontentof72.13mgc3g



eg/L whileT; which comprises of green tea + hibiscus tea (freshly prepared, 0-day
storage),reported ananthocyanin contentof37.14mgc3geqg/Landconcludedthat the
anthocyanin content was found to decrease gradually when dried petals were
storedlonger.A similar decrease trend of total anthocyanin content was observed
bySharma et al. (2009) ®and also by Amol etal.(2022) @indriedhibiscusand
roseteawheretheanthocyanincontent of hibiscus and rose tea prepared decreased
from (22.27-8.73 mg.L™) at 0 days t0(13.93-5.23 mg.L™) at 60 days of storage

period respectively.

Antioxidantactivity(%inhibition)

Among the different treatments, the antioxidant activity (%) showed significant
difference.T4(Driedrosepetalsanddriedtulasileavesinl:1)significantlyrecorded
themaximum antioxidantactivity(92.70%), whichwasstatisticallyatparwith T,
(Driedrosepetalsanddriedlemongrassinl:1)(91.00%), Ts(Driedrosepetalsand
driedtulasileavesin2:1)(90.98 %), Tz (Dried rosepetalsanddriedlemongrassin
2:1)(89.70%),andfollowedbyT,(Driedrosepetals-Control)(88.64%).Whereas,
significantlylowest antioxidant activity (85.00%)wasregistered inTg(Driedrose
petals and dried ginger powder in 1:1). Combining different medicinal plants
showed higher antioxidant potential than using an individual plant Yang et al.
(2009) . These results are in accordance with research findings of Amol et al.
(2022) ™ who reported that decrease in the antioxidative property during storage
period may be due to degradation in anthocyanin, total phenols, change in the pH
composition, which are responsible for stability of antioxidant properties. Similar
results were reported by Naithani et al. (2006) **land Ramya et al. (2021) ™!,

Totalphenolicscontent(mg.100g 'GAE)

There were significant differences among the treatments for total phenolics
content. Among all the treatments, T,(Dried rose petals and dried tulasi leaves in
1:1) significantlyrecordedthemaximumtotal phenolicscontent(140.68mg.100g
-1 GAE), which was statistically at par with T, (Dried rose petals and dried lemon
grassin 1:1) (138.72 mg.100g'GAE), Ts(Driedrose petalsand driedtulasileaves
in2:1)(137.54mg.100g'GAE), T5(Driedrosepetalsanddriedlemongrassin2:1)
(136.82mg.100g'GAE), and followed by T,(Dried rose petals- Control) (134.90
mg.100g™ GAE). While, significantly lowest (132.78 mg.100g" GAE) was

registeredinTg(Driedrosepetalsanddriedgingerpowderl:1).Inthepresentstudy



the combination which contained more amount of tulasi recorded highest total
phenolicscontentandtheresultcanalsobecorrelatedwithantioxidantactivity. The

resultsareinaccordancewiththefindingsreportedbyThakur,(2010) inStudieson
development and standardization of herbal tea, where Ocimum sanctum,
Cymbopogon citratus and Zingiber officinalis showed the total phenolic content of
86mg.g 'GAE,85mg.g ‘GAEand80mg.g ' GAErespectively.Similarresultwas

produced by Ramya et al. (2021) ™ in hibiscus and green tea infusions who

reported that T3 which comprises of green tea + hibiscus tea (freshly prepared, 0-
day storage), exhibited the highest total phenol content (82.57 mg.g™" GAE) while
T,whichcontainsonlyhibiscustea(freshlyprepared,0-daystorage),showedatotal

phenol content of (64.79 mg.g™* GAE). The findings of their work concluded that
the combined effects of green tea and hibiscus tea extracts enhanced the total
phenolic contents and thereby increased the antioxidant potential in freshly dried
petalsofgreentea+hibiscusteainfusionsandalsoobservedthattherewasagradual

decline in phenol content with respect to storage days.

Tablel:Bio-chemicalparametersofdriedroseherbaltea blends

Total Total Antioxidant Total phenolics
moisture anthocyanin activity content
Treatments content(%) | content(mg.L™) | (% inhibition) | (mg.100g'GAE)
T1:Driedrosepetals-Control 7.92° 19.56 88.64° 134.90°
T,:Driedrosepetalsanddriedlemongrassin1:1 6.95° 15.08° 91.00% 138.72°
Ts:Driedrosepetalsanddriedlemongrassin2:1 7.03° 17.82% 89.70® 136.82%
Ta:Driedrosepetalsanddriedtulasileavesinl:1 9.85% 15.98% 92.70° 140.68°
Ts:Driedrosepetalsanddriedtulasileavesin2:1 9.96° 18.00° 90.98% 137.54®
Te:Driedrosepetalsanddriedgingerpowderinl:1 8.88" 14.69° 85.00° 132.78°
T7:Driedrosepetalsanddriedgingerpowderin2:1 8.75° 16.84° 87.82 133.00”
SEmzx 0.09 0.28 1.01 1.60
CDat5% 0.29 0.87 3.09 4.87

*Valuesexpressedinalphabetsindicatethepriorityorderoftherespectiveparameter.

Organolepticscoring

Colour

The treatments differed significantly with respect to organoleptic scoring (colour).
Amongallthetreatments, T, (Driedrosepetals-Control)registeredthehighestcolor

score(8.60),followedbyTs(Driedrosepetalsanddriedtulasileavesin2:1)(8.20).  The
lowest colour score (7.80) was registered in Tg(Dried rose petals and dried ginger
powder inl:1). T, (Dried rose petals- Control) scored higher value because

ofitsbrightappetizingredcolorwhencomparedtoothertreatments. Therewas



colourreduction observed in herbaltea withanincrease instorage period might be due

to oxidation and enzymatic browning of the stored product.

Flavor

Asignificantdifferencewasobservedinthetasteofherbalteamadefromdifferent
treatment combinations. Among all the treatments, T, (Dried rose petals and dried
lemon grass in 1:1) recorded the highest score (8.50), followed by T, (Dried rose
petals and dried tulasi leaves in 1:1) (7.75). Whereas, the lowest score (6.00) was
registered in T, (Dried rose petals- Control). Thepresent results are inaccordance
withSingh et al. (2021) Y where it was concluded that (Corn Silk with Dried
Lemon grass) blend obtained highest flavor score of 7.99+0.95 while with Tulsi
blend it scored 7.44+1.21. A similar variation in the appeal of judges was reported
by Oduro et al. (2013) ! their findings reported score favored by high blends of
Cymbopogon citratus because of high essential oil concentration in Cymbopogon
citratus. Thedecreaseinflavourscoreduringstoragemightbeduetolossofvolatile
aromaticsubstances(ThakurandBarwal,1998)1®). Thedevelopedherbalteashave
shownquiethighscoresfortheflavorpreference. Thismightbeduetotheblendof
volatileoilspresentinthedifferentherbalingredients;theherbalingredientsusedin
thepreparationoftheherbalteasareveryactiveinvolatilecomponentswhichmight have

appealed the senses of judges to give them best score.

Taste

The treatments differed significantly with respect to organoleptic scoring (taste).
The highest score (8.25) for taste was registered in T, (Dried rose petals and dried
lemon grass in 1:1), which was at par with T, (Dried rose petals and dried tulasi
leaves in 1:1) (8.00), followed by T (Dried rose petals and dried ginger powder in
1:1) (7.50). The significantly least score was recorded in T, (Dried rose petals-Control)
(6.00). All the herbal tea samples were given acceptable scores greater than 5, this
might be due to effect of interaction between different acids, sugars and volatile
components in the formulations. The herbal tea T, (Dried rose petals and dried
lemongrassinl:1)appealedmosttothejudges.Infusionoflemongrassleaf gives
anaromaticdrinkwithacharacteristicIemoanavorFigueirinhaetal.(2008)[6].The

lemontasteintheherbalteaT,mighthaveforcedthejudgestoassignitbest score.

Thelessastringentpropertiesoftheteamightledtoscorehighfortastereportedby



Moodleyetal.(2015)%2.

Overallacceptability

Thereweresignificantdifferencesamongthetreatmentsforoverallacceptabilityof
preparedherbaltea. Amongallthetreatments, T,(Driedrosepetalsanddriedlemon grass
in 1:1) significantly recorded themaximum score for overall acceptability (8.60),
followed by T4(Dried rose petals and dried tulasi leavesin 1:1) (8.00) and
significantly lowest score (6.00) was registered in T1(Dried rose petals- Control).
The results are in agreement with Singh et al. (2021) Y in herbal tea formulation
using different flavoured herbs with dried corn silk powder on sensory evaluation
(overall acceptability) where it was indicated that blend with dried lemon grass
flavourobtainedhighestscore(7.92+0.94)whereaswithtulsiblenditwas

7.64+1.11. The degradation in overall acceptability with an increment of storage
might be due to the decline of color, flavor, texture, and taste with an increased

storage period.

Table2:Organolepticscoring ofdriedroseherbalteablends

Treatments Colour Flavor | Taste Overall acceptability
T1:Driedrosepetals-Control 8.60° 6.00° 6.00° 6.00"
T,:Driedrosepetalsanddriedlemongrassinl:1 7.90” 8.50° 8.25° 8.60°
Ts:Driedrosepetalsanddriedlemongrassin2:1 8.15™ 7.00% 7.25% 7.25%
T,:Driedrosepetalsanddriedtulasileavesin1:1 7.95% 7.75° 8.00% 8.00°
Ts:Driedrosepetalsanddriedtulasileavesin2:1 8.20° 6.75° 7.00° 7.00°
Te:Driedrosepetalsanddriedgingerpowderinl:1 7.80° 7.25° 7.50° 7.50°
T+:Driedrosepetalsanddriedgingerpowderin2:1 8.00” 6.50" 6.20" 6.50°

SEmzx 0.11 0.08 0.12 0.08
CDat5% 0.34 0.26 0.38 0.26

*Valuesexpressedinalphabetsindicatethepriorityorderoftherespectiveparameter.

Conclusion

Fromthepresentstudyitcanbeconcludedthat T4(Driedrosepetalsanddriedtulasileaves in 1:1)
exhibited high radical scavenging activity (92.70 %) and total phenol content (140.68
mg.100g'GAE) due to the presence of catechins, while Ti(Dried rose petals- Control)
possesses highest anthocyanin content (19.56 mg.L™) and sensory evaluation-
colourscore(8.60)withanappreciablelevelofanti-oxidantvalue(88.64%).Theconsumer
preference- flavor (8.50), taste (8.25) and overall acceptability (8.60) was highest for T2
(Driedrosepetals and driedlemongrassin 1:1) tea infusion. Considering the above facts,

aqueousinfusionsofdriedrosepetalswithherbalblendsareshowcasedaspotential




caffeine-freebeveragewithenhancedhealthbenefitswhenusedincombination.Hencethis
paperopensuptherealscopeofneedtocommercializethecombinationofdriedroseherbal  tea

infusions as a health drink in addition to other beverages.
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Platel:Herbalteapreparedfromdifferentblendsofrose



Plate2:Driedroseherbalteablendedproduct








































