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Table 1 Formulations of banana flower beverage samples
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Figure 1 Date palm juice.
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Iltem Sweetener
Control Added brown sugar Added date palm Added Luo Hang Guo  Added stevia syrup
juice sugar

Banana flower juice (g) 99.9 94.9 87.9 95.4 97.9
Brown sugar (g) - 5 - - -
Date palm juice (g) - - 12 - -
Luo Hang Guo sugar (g) - - - a4 -
Stevia syrup (g) - - - - 2
Milk flavor (g) 0.1 0.1 0.1 0.1 0.1
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Removed the outer petals of banana flowers,

only used the inner core white part, cut into small pieces

Pack banana flower juice into glass bottles, sterilize with an autoclave at 121 °C

pressure 15 lb/inch? for 15 min

Banana flower beverage products: (a) control; (b) added brown sugar;

(c) added Luo Hang Guo sugar; (d) added stevia syrup; (e) added date palm juice

b) () (d) (e)

Figure 2 Procedure flowchart to produce banana flower beverage samples.
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Table 2 Total soluble solid and total solid of banana flower beverage samples
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Item Sweetener
Control Added brown Added date Added Luo Hang Guo Added stevia
sugar palm juice sugar syrup
Total soluble solid (° Brix) 3.25+0.07¢ 8.90+0.14° 9.70+0.14° 6.60+0.28° 4.20+0.14°
Total solid (%) 1.78+0.01° 6.81+0.02° 7.35+0.15° 5.85+0.00° 3.26+0.00°

Means values in the same row with different superscripts are significantly different (p<0.05).
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Table 3 CIE L* a* and b* values of banana flower beverage samples
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Item Sweetener
Control Added brown sugar Added date palm juice Added Luo Hang Guo sugar Added stevia syrup
L* 41.14+0.23° 42.77+0.12° 38.99+0.19° 43.41£0.18° 44.60+0.07°
a* 11.90+0.01° 10.68+0.02° 10.82+0.02° 10.22+0.08° 14.49+0.11°
b* 16.59+0.01° 16.28+0.01° 16.66+0.04° 16.42+0.02° 15.47£0.01°

Means values in the same row with different superscripts are significantly different (p<0.05).

KANI5INAT pH UazmsIins 1RSI SIS

A1 pH v09LA3 094 U NUENE 28 wanaAs Table 4
Tnemuindn pH vesngmsiidogszning 4.55 - 4.78 Fauandly
Juasesfumngasiian pH eglutasdiannudunse Taogaswna
ddoungdhmnden pH ﬁwﬁqm Lmﬂsmmﬂqm'ﬁu 9 (p<0.05)
nswasanslimumuiiliien pH anauiie3ouliiouiugns
AUAN (p<0.05) wauiUSunansnviavsn (AnlugUveansndnin)
voNngasiA1ey seninedegay 0.20 - 0.24 (Table 4)

Table 4 pH values and titratable acidity of banana flower beverage samples

TaeUsunaunsedninianuaenadadlumenniufuan pH Hufe
qmmam?']5uwmé’uﬁﬂ?mmﬂm%m?mjnmhqmmmm (p<0.05)
dauqmimau‘fﬁmawﬁaé’qﬁaaﬁﬂ%‘mmmm%m%nhjLLMﬂﬁhamﬂ
qm'ﬁu 9 (p>0.05) Falsinmnsavanuadanaidsualiai ey
nUandrenngasiifisaniiuieandnties edlsanauiernn
\Rinunanuandaegedunsndunisludunounisutuandaelu
asaraeiivsznoudonsndnindudulosar 1 uasinduaney
ndududusesas 10

Item Sweetener
Control Added brown sugar Added date palm juice Added Luo Hang Guo sugar Added stevia syrup
pH 4.78+0.00° 4.66+0.14° 4.63+0.14" 4.59:0.28° 4.55+0.14°
Titratable acidity (%) 0.2120.00° 0.2320.00% 0.24+0.00° 0.23+0.02" 0.2020.01°

Means values in the same row with different superscripts are significantly different (p<0.05).

HanITiATIUsIaTITUsEna Utue AR qwa"(m”’mayya
dasy upsUsuIuaITUNUIY

USnaensUssneufiuedniismunrenad sshuanuandae
wanss Table 5 Tnewudn yngasiiFinmuensussnoufiuedniioun
Y 38N 1,260.71 - 1,385.71 mg GAE/L M3uasasviamyy
ot NgsHAITIaYTIBuAY BEaY 5 KA B UK BvaY 12 Haw
Yenanaesiaetesar ¢ wasna S eumguSeay 2 lidewa
vl U InaansUsEneufl uednyt suuakang1991Ng AIAIUAL
(p>0.05) Fauamdliiiiuin Usanamsuauanslianamniy Seegly
szl snariaUiinnmsUssneufluednitonun 3 saenndoaty
15@ NW1U89 Panyayong & Srikaeo (2022) 7 b 5189105 110
ansUsznaufluednitsvusluowslve 16 :ems AdUanEedu
SnnAuvdn nuin dhandendeufiufivsinumsussneufiuedn
Havunegil 258.43 mg GAE/180 ¢ agludndfuil 3 dellusanmuganin
Uandawan Uandaens uazanayulnsudnde v nmsfinwmes
Chantaratheptimakul & Santakul (2022) ¥n15af AU nd e
gamgil 70 °C iunan 4 Flus nuirdiviinamsuszneufiuedn
ﬁaumagﬁiﬁ 248.85 mg GAE/g Gﬁqqmimuﬁsﬁ Hijoraileansn
msldnanatafiuiuni Tneldnanarin 4 4alus Gamsldmmusoud
gampigaduaneiifinnusouismelumsiaiuszansusznau
HuoAniiogluguiiliunnd 1wu wame3 i (esterified) wazlnala
FLaw (glycosylated) Fsdwalvidiansusznauiiued ﬂaaﬂugﬂaawﬁm
1NNty (Xu et al., 2007)

Yosnwnsdudoyyadasy DPPH uavavisfuoyyadaszaod
PR DININUANG Wamsds Table 5 laemuin yngnsiiesaznis
ﬁuégaaggaﬁaiz DPPH ®gj5¥%319 20.11 - 22.30 Msiasansivinu
vt 4 viin lidsals¥avaznsiud soysadasy DPPH unnsing
91NgAIAIUAL (p>0.05) Ynuefl g f1ueyyadasy DPPH weq

a

wieshunUand e muaenndatuiosasnisdius soyyadasy
DPPH Tnemswessansliemvnuiia 4 wia idwaliqvsduoyya
a5z DPPH winsinengmsmunal (p>0.05) Inevingnsiirte sewing
1,981.54 - 2,197 mg TEAC/L AOAAA DIN U Panyayong & Srikaeo
(2022) Wlsreamin ﬁmﬁﬂﬁ’mw%u@i‘mﬁqwéﬁmauuaaaiv DPPH
Imaaaaamuamw 2 mmwm%mmﬂmwlmﬂaﬂmalfdmm Ay
ol mn WUA 16 918019 umaa 7 19247 mg AAE/180 g fmmfm
Uinaawan Uandaens ﬁﬂamqul‘wwa nale wazdandel mﬂm
Tneflqvifusyuadass DPPH sesnsemsudndaevienanseu

USnauensunuliuvesied ossmnUand s uansda Table 5
Togwudn VngasiuTinamsunuiusenings08.84 - 1,221.99 gL
amwamumawmmmuuﬂimmamwuumamwmmNf\nﬂam
81 9 (p<0.05) il mimamm{lwmmmmasmmwammma
VTR GATHANL D UTHAY wasnannwravses e bidael
UTunauasunuild us 19318 ATAIUA YN (p>0.05) asunuiiu
Huansuszneuilueaiiivaddunussunidsahn dou vidou
Toevhluwmiduwdadu 2 ngu fe lelnslawmbauniiu Ussneuse
wnalauvuiiy Sanduvuilu wazroueudwnuiiu vielUsweulslyent
Al (Mueller-Harvey & McAllan, 1992; Mueller-Harvey, 2001) ‘Tfﬂu
Tungfwmuiansunuiuduesdusznou Tnewuegiievas 5.43 -
591 ypsimiinuiis (Gasmalla et al, 2014) FethuFsdmaliedosiu
arsnashdeue s inuesunuiugandngasdu 1

i osuanUAnd ey ngaslusmiadeil farseangni ms
Fanm e eansUszneuiiuednitsun ansuvuily waedlqvs fu
oyyadaszeylusesiuilvanzay (Table 5) anseongudymsdann
Fanamuazqvisiueyyadaszildiutiedasiunmsihnuressesliy
TWsuanfnuludon (Pohan & Margolang, 2022) 5 wiliiad eadamn
Uandwansonsydunsaininasnsevdeaenls
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Table 5 Total phenolic, % DPPH inhibition, antioxidant activity, and tannins of banana flower beverage samples

ltem Sweetener
Control Added brown Added date palm juice Added Luo Hang Guo Added stevia syrup
sugar sugar

Total phenolic 1,314.88 1,311.31 1,385.71 1,260.71 1,285.12
(mg GAE/L)™ +15.99 +22.73 +50.51 +107.75s +22.73
% DPPH inhibition™ 22.30 20.83 21.37 21.74 20.11

+1.03 +1.80 +1.50 +0.52 +0.75
Antioxidant activity 2,197.00 2,051.73 2,141.50 1,981.54 2,105.59
(mg TEAC/L)™ +101.57 +177.74 +50.78 +73.87 +147.73
Tannins 719.58 834.39 608.84 805.94 1,221.99
(as tannic acid g/L) +20.83" +23.71° +09.57° +52.44° +178.17°

Means values in the same row with different superscripts are significantly different (p<0.05).

" Means values in the same row are not significantly different (p>0.05)

WM TUsEUN Y SEaMALAE

dlewued sshiuanuandrediduunusanstianumnsing
19 5 g3 sUssiiumeszamduda lagls nadeudumwami
U 30 AU Ho1ysening 19 - 50 U Hussiosay 25 uaghitiuns
Sogar 75 Han1UsTiu Waneds Table 6 WU ABLLUNITEOUSY
AuaNYMEUIINg § SAVIANIU SARA SAVAlAETIN way
Arwaulnes et 5 gns favuuusyseming 5.08 - 7.91,
500 - 7.75,2.58 - 7.25, 3.33 - 6.83, 3.33 - 7.58 Way 3.00 - 7.58
Aziul nud1au aglussulidveusnnisweuuiunans Ineasuuu
nsUspdududnvasuanguardudvesgnananindunsdud
ALLUUNTEOLTUAINIgATH U 9 (p<0.05) Turauzd azuuuns
Uspius usanAvuregaInautmanTIeuas AsuuuNTg
EJamU“LaJmemmuamwammmauaaaqmaLLauammammmam
e (p>0.05) wagdAziuunisausUgININgATHANL
DuTUAEgRIAIUAN (p<0.05)

uenanil ﬂvLLuumiﬂivmumwuiammaaamwammma
veuns granasnhideme vy uasgaakamiavdesaiaed
ﬂmmumiaam%’uqqﬂ’ngmmuv{}m (p<0.05) wazAzUUNTUSIU
FusaAlnsTnmesgnINaL M anTeLAiazuLunssan sl
wanssfugnsaidsumdvmuLargesHasinmandosaiae
(p>0.05) u,azﬁﬂzLLuuﬂﬁaau%’uqﬁﬂdwqmwamﬁﬁuwmé’maxqm

Table 6 Sensory evaluation of banana flower beverage samples

AIUAY (p<0.05) druazuuun1sUssluuALteulngTINVed
grInatinnanTIEue gRInaLLLE ouvE 1L uargaIHaL
thaavaedsfne SrsuuunsseusugeningeananhBunnduuas
gasmuAu (p<0.05) lnsdazuuunnuveulaesiueylussAuveu
Wntlesderounn

ynwansUszdunsUsvamduda wandiiuiinisuay
asWinnunu dealiiedosfiuainuandelsuniseensufu
savfnarnseondulaesmanguilan ddinalumenssiudu
fuied psi ua1nUE nd e lildnauarsliaumiu Hedona
Wounaniedesdmnuandefansunuiududuusznou ik
fisaphn nswavanslviaumy vihiegiuunsgeusuausarn
Wy wasdenaliinsuuunssensudusariiaty santagas
wastdesmgvmutesas 2 Dugnsiiamsliidommemd
auditumnzanddidmaliieiesiudisaiione gnanaui
SuvrdiiinzuuumssensuiudnuazUTINuAL AR INgRIaY 1
ﬁgaﬂfmﬁ]Lffamwmﬂmiﬁammuaaaﬁlﬁwamﬂumfalﬁmﬁ’wuaq
LmaqmmmmmamamisamumaawUﬂnﬂiumﬂau ananasnina
yeuns gesnasiidommevmu uavgnsnasnhnandessiag
Lﬂufgmwlmmsaamumn@uﬂ,m Tnsiamzgesnautndound
yusavgnaRaLmavaedsfedueiosiuanuandensesu
mﬁa%fwﬁlmmujmmsﬁ’ué’ﬁﬁmmqumwé’wm

Attributes Sweetener
Control Added brown sugar Added date palm Added Luo Hang Guo Added stevia syrup
juice sugar

Appearance 6.75+1.48° 7.91+1.16° 5.08+1.62" 7.50+1.08° 7.50+1.24°
Color 6.67+1.97° 7.25+1.29° 5.00+2.00" 7.00+1.60° 7.75+0.97°
Sweet 258+1.51° 7.25+1.29° 5.0041.76" 5.92+1.89°° 6.67+1.72°
Astringent 3.33+2.06° 6.83+1.70° 4.83+1.59b° 5.25+1.96° 5.92+1.88"
Overall flavor 3.33+2.19° 7.58+1.51° 5.25+1.71° 6.25+1.76™ 6.67+1.72%
Overall acceptance 3.00+2.96° 7.58+1.97° 5.17+1.79° 6.17+1.74% 6.67+1.78%

Means values in the same row with different superscripts are significantly different (p<0.05).

A3UNaN1539Y

MsuAnAs osfuaINUaNd e fenisatnansdifsae
ilnsnsunariuandon uazfnvmavosansliaumusing
siinsenaunnvsuA3Bsiy sunsUTuUTIsAT A Ulnei
wUsasinumIUeINGTINYA S1W3u 5 gns Ao gnslildans

Tsamu (gnamuay) gasnasimansiounsiesay 5 gns
waudunndudovaz 12 qmmamfnmawa’aé’ﬁw%asJas
4 uazgnsnauindoumgmudesay 2 wasUiuugendudae
nduuuansesaz 0.1 drunisldanuiousniogduniduuy
awoslad inTesfunnUdndrognananininaneuns granay
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Article history ABSTRACT

Received: 30 April 2024 The objective of this study was to observe the effect of different sweeteners on the quality of banana
Revised: 20 May 2024 flower beverages. Banana flower juice was produced by water extraction through boiling and fine
Accepted: 29 May 2024 blending. The sweet taste was improved by varying natural sweeteners in five experiments:
Online published: 5 June 2024 a formula with no added sweeteners (control formula), a formula with 5 percent brown sugar,
Keyword a formula with 12 percent date palm juice, a formula with 4 percent Luo Han Guo sugar, and
Sweetener a formula with 2 percent stevia syrup (w/w). The results of the study found that the sweetened
Beverage formulas had higher total soluble solids and total solids than the control formula. All beverage
Banaqa f|0\_Nef ) formulas were acidic, with pH values and total acidity (as citric acid) ranging from 4.55 to 4.78
Lactation simulation and 0.20 to 0.24 %, respectively. The sweetened formulas had a lower pH than the control formula.

Moreover, all beverage formulas exhibited a slightly dark red color. The lightness value (L*),
redness value (a*), and yellowness value (b*) were between 38.99 to 44.60, 10.22 to 14.49,
and 15.47 to 16.66, respectively. The formula with date palm juice had a lower brightness value
than the other formulas. Total phenolic compounds, % DPPH inhibition, and the antioxidant
activity of the sweetened formulas were not statistically different from the control formula
(p>0.05), with values between 1,260.71 to 1,385.71 mg GAE/L, 20.11 to 22.30 %, and 1,981.54
to 2,197 mg TEACIL, respectively. The tannin content in all formulas ranged from 608.84
to 1,221.99 g/L, with the stevia syrup formula having a higher tannin content than the other
formulas (p<0.05). The hedonic sensory results found that the formula with stevia syrup and the
formula with Luo Han Guo sugar were accepted by consumers at the level of "like slightly." Both
formulas are low-calorie and suitable for people who are concerned about their health and are
suitable for further development into commercial products.
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