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Abstract

The aims of this study were to determine phytochemical and antioxidant activities
of blossom tea (Musa balbisiana Colla) selected from Chet Samian subdistrict, Photharam
district, Ratchaburi province for the development of banana blossom tea. Extracts were
prepared as tea infusions brewed for 1 and 3 minutes. The results revealed the presence
of phytochemicals considered such as tannin, saponin, alkaloid, terpenoid, cardiac
glycoside and phlobatannin. In addition, it was found that Tanee banana blossom tea at 3
min extract exhibited the highest total phenolic content and total flavonoid content
(10.84+0.20 mg GAE/g extract and 2.25+0.04 mg CE/mg extract, respectively). And also
showed highest DPPH and ABTS radical scavenging capacities (ICs, values of 5.92+0.09
mg/mL and 22.71+0.47 mg/mL, respectively). There was a statistically significant
difference with p < 0.05. Tanee banana blossom tea at 3 min were low in Calories (1.81
Kcal/100g) and Sugar (<0.50 ¢/100 g). According to these results, it could be concluded
that banana blossom tea at 3 min extract had great biological activities which could be

applied for product development from dried banana blossom.

Keywords: phytochemical, antioxidant activities, Tanee banana blossom, tea
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(Office of Permanent Secretary, n.d.) wianmsanweasadostunuin ansafadeonuea
95 % YasUdndenil dnnuasnsiegediaruin 2,000 mg/kg dlenageuaruiufivdsundy
Tunyvaaes uaglumsfnwmansinwiumu msfnwigvsanluiluden wasquinisiu
oysadaszvesansatnvesnonuazUdndrendfg 95% temusalunmyiignivideniliiin
wvmuwiladl 1 nui ensadavesUdndefovslumsansesuiimaludon seiuaeisanesen
losndwalsa LDL seeunnaaulaweadlon Mevasanlnsuaisana 2 a1t (Borah & Das, 2017)
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DPPH adgiiuriuy (Kalita et al, 2016) %niuﬁuﬁmmmuﬁwaL?jmaﬁ&m 2LNBINEIT Y JMIn

51903 finmsugnnatenil Ausgnaunsviangluguyu Inedinisiidieng 9 veandlgailifoun

v
a =

drunldusglevdauiansaiunelabituaulugusuainnsimiendadueiindnvuain
diusne 9 vesndrennil wu luvesndrethunldndmduuen nundretunldndmduuieds

° o

wazkdnnszth muiwidennnmsdanszidiunviudenndqe dmvemathunusaduems

v = a

wiliiusangnisiivandreanldusslesd {idedadanuaulaiidnwarsngnuaiil oswiu
VSFUeUYadaTEAIEIT DPPH wag ABTS nieunauIunaansuseneuiiuednvioun Usuna
a1susznouralIuesd LA LazdiasieiauAIlasuINIsveasaiaudndeniil

Y a

Y 3 a o ¢ a v v P oA v ° \
LWOWRIU LU UNA RN UNTITINNUANA LIS L‘UUﬂqiﬁﬁqﬂyjaﬂqLWJJIVﬂU']@]aWUIusQNGUU u’ﬂfdiﬂ

q

msenszauasegivluguvuldluswiag

A5AUN15IY

1. n1smssunalenil

v
v A

Uandemdldlunsidoaded uvdndreniami 1 (Figure 1) Avgnludiui
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Figure 1 Tanee banana blossom (Musa balbisiana Colla)

3. msiwseiasngnmaiiledu

UnsUAndewiaiiiunisun uazsousuussues 60 uiinswasngnuadl
$1uau 6 nau TnefauUadiBn1sias1esiain Koodkaew et al. (2018) Bsiisns deil

3.1 msvedeuunuiiy Yinaldndae 0.20 ¢ duluthndu 5 mL Wunan 2 wii
INTUNTBIRILNTEATBNTOL WAL FeCl, (1% wA) §1uau 3 e danana windarsunuiy
wusngAdesuied s

32 msnagour Uiy tineUandae 0.20 ¢ Ruieslutinngu 5 mL 9ndunses
FensyanenTes ntiutznen S1uIU 2 vien we1eg1euss dunana axdneuindy

33 NIVAERULEanIaeYs UINIUANa18 0.20 g LAN H,50, (2% v/v) 15 mL
mﬂﬁuﬁﬂﬂq'wﬂunm 2-3 W9l NTDIAIBNTTAENTDY Wazien Dragendorff’s reagent dLnang
wUIINPENOUAFULAS

3.4 MSVAdRUWEITUBYA UINIUANA18 0.20 g anameTlnsideudines 3 mL
adtar 317 $1u 3 At ntudeaslswedu 2 mlL welidu wasdes o @y H,S0, danana
AnNsLentuTesEsaTane

35 msuegeuAsanentnalalen Winsudandae 0.20 ¢ anamedlnsidendines
Vsams 3 mL adees 3 1l S1uau 3 ade Wuamuea $1wu 3 vien iy CH,COOH 917U 3 1en
wag H,50, 31U 3 NeA FUNAK %Ui'mgﬁﬁwLﬁum'%aﬁﬁw,%m

3.6 MIadsulwauiunuiu dnsUanae 0.20 ¢ WWNIUea Usuins 10 mL

NTUUNTDIFIBNTZANYNTON LAUNIA H,50, 1 mL dunana azUsIngaznouding
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4. msmiunaEsUsznauiiueanieun (Total phenolic content assay)
1nel475 Folin-Ciocalteu’s reagent lawin Folin-Ciocalteu’s reagent mamﬁmé’fu
Tudnsdin 1: 9 thaisavats Usuins 125 pL waufuansainyvs Usues 15 uL daluiifle
Dunan 5wt mnfuis Naco, Arududu 200 me/mL Y3unas 125 pL Yailudifiadunan
90 17l luiargandunasiirmenadu 725 nm feled 83 microplate reader Ingldnsaunadn
(Gallic acid) 1Huasunsgiu Meuatugluuuiadnsuvensaunadndensuvesaisadn
(mg Gallic acid (GAE)/g extract) (Kaisoon et al., 2011)
5. msmUBunaEssznauranlausesnaan (Total flavonoid content assay)
1nel435 aluminium chloride colorimetry hexahydrate Tngtnansannanws Usums
50 L wauAu NaNO, Aty 5% USu1as 15 pL vatduiian 5 uni snduiiy AlCL,
ALY 10% U3 15 pl wae NaOH Ansidudu 1 M USanms 100 plL dhlinminisn anduues
firme1ndu 510 nm lngldnndu (Catechin) Wuasuasgiussnualugiiuuiadniu
YRAWITUR BNTLVDIENTANR (Mg Catechin equivalence (CE)/g extract) (Kim et al., 2003)
6. nsAnwnENIsRuByYaBes:
6.1 qvikuayyadass DPPH (DPPH radical scavenging activity)
thansanussUandremil 1 wifluay 3 it 1Fe9ne 12 Aradudu anduih
ansavateusiazAIdndy Usums 20 pL waufuansazats DPPH lulwmiuea Annadudu
80 mM U310 180 L Tasusiagarnududuii 3 41 aanduihluinainisganduasi
AMuETIARY 517 nm ¢heAes microplate reader wagldlnsaend (Trolox) Wuansunnsgiu
senueiiialdbuesidudnsduda (% inhibition) suyadasy DPPH ¢ 509% (Samarakoon
etal, 2011)

’i]’]ﬂ@ﬁ]ﬁ AbsControL_ (AbSSample_ AbSBLank)
% inhibition = X 100
AbSControL

108 AbScoo B AINITAANAULAEUN DI 20 pL fiuatsazate DPPH 180 plL

ADSs e AIB ANNSAANAUNAIBIENSANA 20 pL Auansazany DPPH 180 pL

Absg,y A AIAINIRANGULAIYRIENTEANR 20 L fulumIuea 180 pL

g
6.2 QNSAIURYYADATE ABTS (ABTS radical scavenging activity)
Y1aN5anATIYIUANAA1H 1 WITkaY 3 U9 1138919 12 ALY 91NN
A15aransuAarANUNTy USHIAS 2.5 pl naufuasasas ABTS™ 250 uL lagusagaiy

idwin 3 91 ntiahluiaAimsganduuaainnuemAdy 734 nm aaelA3es microplate reader
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wagldlnsaend (Trolox) 1luansuinsgiu Menumialaduesidusinisguda (% inhibition)

auyadasy ABTS 1d 50% (inhibition) (Re et al., 1999)

'ﬂﬂ']ﬂqﬁﬁ AbSControL_ (AbSSample_ AbSBLank)
% inhibition = X 100
AbSControL

108 ADSconro AB ANNSAANAULAIYENIN DI 2.5 pL fluansagany ABTS 250 pL
Abse, . B ANNSAANAUILARRsENTANA 2.5 pL fiuasazany ABTS™ 250 plL

Absg.y  A1® AINITRANGULAIYRIATANA 2.5 UL AvaTazateneaine
Ywes pH 7.4 U3ums 250 pl
7. MsesziauAImMelaguINg

a

mﬁLﬂiwﬁ@mﬁhmﬂﬂﬁummimmmmﬂﬁﬂﬁaamwﬁﬁwwﬁﬂ 2g méfaaﬁwﬁqmmu
95°C U331a13 100 mL Ingvsiiszeziaan 3 undl ihansadadlddwseguaimslasuinisd
U3 viosUifimanans Wsewidlne) $1in dvalanuny sunewdlesayvsanns Jminaynsans
1814151909198 198IUNITNAFDUVDIUTEN

8. N1SAATITUNIEDA

mMsiassinanadaUsnaasUsnouiiuednt e wazUSinaeEnsUseney
WahuessiemunvesansainmeandremilsresnaiulnaUisudisunnuunnsiies
ARAsfae ttest MvuarIAMLEeiuf 95% LLangéﬁwuaqyaaassﬁLﬂﬁwﬁmmLLUsUi’Ju
One-Way (Analysis of Variance, ANOVA) fmunAIAILd esudl 95% Wisuiflsuauuneng

YSIANRALAWID ttest: two-sample assuming unequal variances Inelalusinsu Microsoft Excel

NaN13IY
1. mslenziaswaneeiidosdu
Pnmsarziasngnueiidesduremadndaeniduis wun Sarsngnued
31U 6 nau taun wnuidy g1ludu weanases wmesiiuses Asauen lnalalyd was

Wauunuiy faandlunanisnen 1 (Table 1)
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Table 1 Phytochemical screening of dried Tanee banana blossom.

Brewing time (min)

Phytochemical screening
Tanee blossom tea at 1 min  Tanee blossom tea at 3 min

Tannin + +
Saponin + +
Alkaloid + +
Terpenoid T i
Cardiac Glycoside + +
Phlobatannin + +

Remark + indicated present

2. mMswvSanaasUsznauflusinievan wazUSunaasussnaunanliuesd
WeunvasEnsanavYslanaenii

NNTIASIERUSIENsUsEneuTuedntavaaveansafnywUandem

wuin wweUandead 1wt uay 3wl SUSInaEnsUssneuTiueAniavin Winiu 7.99£0.05 me

GAE/g extract Waz 10.84+0.20 mg GAE/g extract mua1au InslinnuunnsgeesiltodAsy

aad

NNEDNAN p < 0.05 MINAITATIZAUITUIAUEITUSZNOUNAIUREANINULATD A TAN AT TIUS
na2e911d WU WIvsUanaend 1 Uil war 3 wil dusuiuaisusznaunailiusen
NInuA WU 2.01+0.04 mg CE/g extract Way 2.25+0.04 mg CE/g extract Ingdanuuansng
98 19T AYNIEDAN p < 0.05 AIAAILURINITIN 2 (Table 2)

Table 2 Total phenolic and total flavonoid contents of Tanee blossom tea with different

brewing times.

Brewing time (min)*

Test Tanee blossom tea Tanee blossom tea
at 1 min at 3 min
Total phenolic content (mg gallic acid/g extract) 7.99+0.05° 10.84+0.20°
Total flavonoid content (mg catechin/g extract) 2.01+0.04° 2.25+0.04°

Remark * Data are presented as the mean + SD.; each experiment was performed in triplicate

3 Means bearing different superscript letters in the same row are significantly different (p < 0.05)
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3. nsAnwuEn1RuayLadesE

91NMTTATIERgME lunsA ey adasy DPPH uay ABTS Uesansafayivg
Uandaemil wuih ansafnessudndaeni 1 unil uag 3 Wil Slquslunisfueyuadasy DPPH
TawdiAn ICy, AU 6.94+0.19 mg/mL wag 5.92+0.09 mg/mL A1ua1su lagdaauuaneig
othaiiisddaynaadiaf p < 0.05 uifignslumsinuoyyadass DPPH dnddeiFeudiouii
a15eNUBYYABATEUMIZIU Trolox A 1Csy WU 0.02+0.00 mg/mL ogilludAgyeana
7l p < 0,05 MINMFAATIERGVE NsFIueYYaBaTE ABTS vesmsatauvsUdndaemil wuin
yvsUandrend 1 undt uaz 3 unit Squslunisdiueyyadase ABTS Tnefian Iy, winiy
30.87+0.21 mg/mL way 22.71+0.47 mg/mL ANa1a U laeilnnuLana 1901980 Ted1Agy
y3adAT p < 0.05 uflgnslumsiueyyadass ABTS sndufle3suifisuivansiueyya

t

das¥1nsgIU Trolox FiTFN ICsy WU 0.1820.01 me/mL sauanshuansail 3 (Table 3)

Table 3 DPPH and ABTS radical scavenging capacities of Tanee blossom tea with different

brewing times.

Antioxidant capacities*

Brewing time (min) DPPH radical scavenging ABTS radical scavenging
activity activity

Tanee blossom tea at 1 min 6.94+0.192 30.87+0.212

Tanee blossom tea at 3 min 5.92+0.09° 22.71+0.47°

Trolox 0.02+0.00¢ 0.14+0.01°¢

Remark * ICso (mg/mL) £ SD. ; each experiment was performed in triplicate

ab<Means bearing different superscript letters in the same column are significantly different (p < 0.05)

4. n1IBATIZRANAIMNINYUINITIIBIUENA Y
MNNMsHaNANIgMSlunsiueyyadasyresansatauasUand il nut
ansartmnvaUAndaemil 3 il Sovslumsdueyyedastgemintansatavusuandeni 1w
{3783 udenansatanvaldind el 3 wil inTiesevinaamdarinns lngnudnansania
WwaUanaaenn 3 Uit SUSundnwTama (calories) Windu 1.81 Keal/100g flu3anal
TUsfu (protein) Wiy 0.18¢/100¢ HUSnaunn$Tulawnsnstanua (total carbohydrate) Wity 0.25
g/100g fiusanadlafuianan (total fat) Wiy 0.01¢/100g fiusinaniman e (total sugar)

< 0.50 9/100g wazilUSunadlaiiensiann (sodium) Wiy 1.46 me/100g femsnsit 4 (Table 4)
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Table 4 Nutritional analysis of Tanee blossom tea at 3 min.

Test Result Unit
Calories 1.81 Kcal/100 ¢
Protein 0.18 9/100 ¢
Total Carbohydrate 0.25 9/100 ¢
Total fat 0.01 9/100 ¢
Total Sugar <0.50 9/100 ¢
Sodium (Na) 1.46 mg/100 g

Remark * Concentrations of 2 ¢/100 mL

anuseNa

MnnnshesziamgnuaiidesduresasatamsaUandaend 1 uag 3 uni
WumiwqwmﬁLﬁuﬂejumﬁﬂizﬂauﬁwmﬂwaw Feaenadostunsfinyves Swargary et al.
(2021) Wy ndaeanil fansddgnduunuiu uazsnluiu Wwuiy uenanddmy Tnuades
Aaelsa valuess Inauea llumesiiueus waaimesiiuess wavadluu iWuesdusenau
Tundreanildne anmsuUSunuansUseneuiiuednsiaun aisuszneuanlauessviaun

gnslunisitueyyadasy DPPH uag ABTS wuin ansanawyeudndtendl 3 uav YTuna

v Iy
=

asusEnouftuedniisnun asUszneunaliuessiaun qvislunisdueyyadasy DPPH uay
ABTS ganinvsudndaeenil 1 il egaiidfoddayneadian p < 005 eraidlesnanszezinm
Tumsseniiiisd uvdwaliansmenueaiismonfluednluiwavarsesnunlduindu (Suweeranon
et al,, 2024) Tnesialugnilunisfueyyadassresanstsenavfiuednasd ueg fusiuau
wazsuwvisveavylensenda (Cai et al,, 2006) FeasUsznevilueanlufivilaiuaisaly
nsAnueyyadasylinateguuuy 1w diueyyadastlaenisaiewdiannseu vielalasiau
avnou MImdalavens gty 1udu (RiceEvans et al, 1996) Faaziiuldd191nn15@ N7
awiueyyadasziinnuaenadedlasiiutululufiemadetutugrdlunisiuoyyadasy

wialdsrazailunsvaniiuay

A3UNaN1337Y
IMsAny WU arsanavsanlindremiflarsngnueiidunguesdusznaud
wa1nvane laensieseiiiUsinaasuseneuiiuesdnianun Ysunuasuszneunailivess

navuna gnslunisiueyyadase DPPH waz ABTS wudn asanavvsdndienii 3 uid

a

USuuansusenauiluedniiaun a1susenauailiuseanavue gnslunisdiueyyadase

DPPH Wag ABTS geni1v1audnateniil 1 unil egeldedAgymieadan p < 0.05 310013

s '

AATILAAUAINILATUINITURITIIUA NS AT ANULTLTY 2 ¢ o1 100 mL Aikian 3 Wil

q
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WU TANSsui e 1.81 Kcal/100 g uazdiusuiauinialaesiuiaenin 0.50 ¢/100 g
sty wamsfnwilazdudeyaaduayuiioduaiunmsianndndasiiioguaimaindindae

wirslalusuian

AnRNssuUsZNA

NATelaTuuatuauuanuIedeswagrdtiusends uazveveuamIamia

q q

guyugnanaueas duadaaiou sunelnensy fwinswys ldlideyaieiundiend

waglinmsatvayuudndlrenilunsiideassil
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