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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 IngNuINAIANUNNUTDWNGATIA1DE T8I 3.25 -
9.70 pIAUSND ‘1/1ﬂamﬁNf:mm{Lﬁmmmmﬁﬂ'mammm
UINNIERIAIVAY (p<0.05) Imaammammauwwammmm
MUGIEA WAL aamwamwammmamwum ammammma
Wa8gI1Y LLayamwaummawmmm (p<0.05) Ferrmanu
mmﬁuaqqmmmmm‘vnmﬂa15;1mmammﬂummmmmgm

Table 2 Total soluble solid and total solid of banana flower beverage samples
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Indifipeiu 4 Fegnanauindunndufid1aumud geens
dounan thaaludunsduuszneudsdiunaussriaiema
vangyila fie glasa nglaa uazwsalaa (Al-Shwyeh, 2019)

ﬂ%mmﬂuaqLL%aﬁgwuﬂmamaqmﬁﬁwa@wwdwﬁa&Jaz
1.78 - 7.35 lnsgnanasniidunnduivnumesudsfmungs
flgn uansneaIngnsdu 4 (p<0.05) Taisntsnananslifaiiu
mwuashaqmmawfwmamwLLm gmmamﬁwmawdaé’qﬁ"w gns
wani o muivinavewdaimungainigasaaue
(p<0.05) nsuavansliarum iU e sdafonun
WutwilewFouisuiugninunu degaanauindunudud
Usinaveadeiiganingmsu o Fiidosmmiunduilinay
finswiouannauredunndy ddunndudunalsifivsznouss
ToomnsUiungs foewnsegsswinedosar 10 - 2.5 veuile
Tnefduuszneuiiliavarsildud woglea ediwaglaa was
antiu (Al-Harrasi et al., 2014)

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).

HANIT IR

Andvees 0aALINUANE I UAnes Table 3 lagmuinen
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ANEI191an (p<0.05) namsiiAnAnduduns () agsewing
1022 - 14.49 gnawasnidoume vy feemuduiungedian
(p<0.05) ﬁumu‘wamsmammmawaaamwummmmummmwam
(p<0.05) guranaAut AN UAAzgRIHAB UL AR
Drundiumnsinaiumneda (p>0.05) @A b* oW NgnsilA1
Wuvan (+) uansderpnududivdos Senegsemrin 1547 - 16.66
Tnegeanautman LA granasiavaedsfiie uavgnsHa
o v Sinmuduivdesnigesemunu snduges
wautidunadui Araudud mdesgandigeseuay 4edves

i osuanUAndaeyngaslumAdeld uandsnnisdnwves
Chantaratheptimakul & Santakul (2022) fiatauandae i unydl
70 °C Wunan 4 Falus dwandwatadidiona dernuainsegii
2344 T sdvoned osi uluaideiiddeulunmeaaidndos
ieunanddndreildiduingAulifddainnisiluuyly
asavanunIndun3d Uandeaniinunmeiudledudaiueiniean
Anddldernuiisenmafedimaiidetueuls] S
TuesaraedidninsladdidunsnelududsRanssmedndilue
apendiaa (polyphenol oxidase) Wazlloseandind (peroxidase)
(Liu et al, 2021) ustoedlsfnailuduneunsiuuandefdaiag
thia Wesnimasmdiuiisedumeduiiegiulianaves
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(Fadel et al., 2023)
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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 wanass Table 4
Tnemuindn pH vesngmsiidnogszning 4.55 - 4.78 Fauandly
Jua3esiumngasian pH eglutasdiannaudunsa Taogasuay
Tidesmgmnudien pH ﬁwﬁqm Lmﬂsmmngjm'ﬁu % (p<0.05)
nswasanstinsmuiiliien pH anauiieIouliiouiugns
AUAN (p<0.05) wuriUunmnsnviavsn (AnlugUveansndnin)
voINngasiA1ey senineTeay 0.20 - 0.24 (Table 4)

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

TaeUsunmunsed@niniauaenadaslunsanduiudn pH Hufe
qmmauﬁwﬁumé’uﬁﬂ%mmﬂm%m?ﬂzjnmhzjmmuvﬂm (p<0.05)
a':]uqmmamgﬁmavra'aé“aﬁ”wﬁﬂ%mmﬂim%m%ﬂhiLmﬂsmmﬂ
qm'ﬁu 9 (p>0.05) Feusinansavauadanaidealiedosy
nUandenngasiifisanieandntien Helsaviiioaens
Aisnanuandaegasunsadunisludunounisuy Uandaelu
msazaeiivszneudonsndninduduiosar 1 uasthduansy
nduddusesas 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).

HamTAAT IS SUsEneytua AN z;wé‘fﬁi”may%/a
a5y UazUSumarsunuidu

USanauansussneufiuedniisunveuad ashamnudnd e
uanss Table 5 Tnewudn yngasiiBanmuensusznoufiueniisun
Y38 1,260.71 - 1,385.71 mg GAE/L M3uasasviamy
ot NgRIHANL AV TIBuANBYAY 5 HALTBUYRELSDYRY 12 He
Yenanaesiaetesar ¢ wasnat S eumguSeray 2 lidewa
vlUTinaasUsenouflued il suuauand 9 NgAIAIUAY
(p>0.05) Fauamdlvitiugn USunaniswasanslsienumu Saeglu
seUlildsmasioUinuansUszneufiuodnvisnun 3saonadasiy
15@ NW1UB9 Panyayong & Srikaeo (2022) 71 1A 5189105 110
asUszneufiueAniiavusluenslng 16 918073 AdUand 01Ty
SandAuvdn nuin dhandendeufiuiusinumsussnouituedn
avunegil 258.43 mg GAE/180 ¢ ogludndfuil 3 aiiuFunaigenda
Uandawan Uandaens uagmanulnsudnd e v nmsfinwmes
Chantaratheptimakul & Santakul (2022) ¥in1sad AU nd e
gamgfl 70 °C \unan 4 Falus wudriiviinamsuseneuiiuedn
ﬁu’wmagjﬁ 248.85 mg GAF/g %aqmdmuﬁ%’aﬁ neeriiounan
msldnanatafiuiumi Tngldnamania 4 42l Famsldanusoud
sampiigaduaneiifienuioudiomelumsdaiuszansuszneui
vedniiegluguiiliiuands 15y loame’ s (esterified) uaglnala
FLav (glycosylated) Fsdwalnilansusenouiiued ﬂaq”lugﬂaamﬁm
1NNty (Xu et al., 2007)

Yosnwnsdudoyyadasy DPPH uavavisfuoyyadaszaod
WP DRNINUANG I Wameds Table 5 Tagwuin yngnsifesaznis
ETUE?GE)H&;IJE@EI?% DPPH 8gj3e11314 20.11 — 22.30 M3wamansliaiy
vt 4 viin lidsalsevaznssudsoysyadass DPPH unnsing
1NgAIAIUAY (p>0.05) mmxﬁqwéﬁmauaaﬁmz DPPH 299

wieshunUand s fimwaenndesiusosarmsdudeyyadass
DPPH Tnemswesansliemvnuiia 4 wiia idwaliqvssuoyya
a5z DPPH uinsinengmsmunal (p>0.05) Inevingnsiirteg sewing
1,981.54 - 2,197 mg TEAC/L AOAAA DIN U Panyayong & Srikaeo
(2022) #ldweni1 dUa néewsenfufiovddueyyadasy DPPH
Imsaaaamummw 2 mmwmsmmﬂww%Uaﬂmmﬂu’;ma v
ol mn WUA 16 918019 umaa i 19247 mg AAE/180 g fmmfm
Uinaawan Uandaens maquiwaﬂa ndy uazdUad ﬂa’J?J{]ﬂ“LﬂGl
Tneflqvifueyuadass DPPH sesnsemsudndaeviennseu

USsnauensunuliuveaied oamsmnUand s uansis Table 5
Tngnudn VngasiuTinamunuiusenines08.84 - 1,221.99 gL
amwaummjawmmmuUimmmﬂmuuumammmNmﬂam
1 9 (p<0.05) ‘ummmwammﬂwmmmmaa WEATHAIL AT
VTR GATHANL B UVHAN wowHauianaossiae Tldaualvi
YSunaansunuiunnsingasniun s (p>0.05) ansunuiluluas
Usznaunlueaiitas st umassstsarne weou vidous Taevialy
wufuuuau 2 nau fe lelaslawdawnuiiu Usenaunie unala
wnuilu Sandunuiiu wavAouauawnuily wislusuoulsleeniav
(Mueller-Harvey & McAllan, 1992; Mueller-Harvey, 2001) aluly
vgjvuliansunuiuduesduszneu Taswuegiisesas 543 - 591
Ygst Ui (Gasmalla et al, 2014) i sawmalied osisges
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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 column are not significantly different (p > 0.05)
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U 30 AU Ho1ysening 19 - 50 U Hussiesay 25 uaghitluns
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(p>0.05) Ll,azﬁﬂxLLuumiEJa;ﬁUQdﬂ’iwqmwamfﬁumé’masqm

Table 6 Sensory evaluation of banana flower beverage samples
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ynwansUszduneUssamduda wandbiiiuiansuay
asWinnunu duwaliedssfiuanuandeldfunisvensudu
savfnarnsondulesnanguilan delinalumensetudu
fuied osi ua1nUandaei lildnauaslianumiu Hadon
Wounaniedesduannuandefansunuduuduusznou vhli
fisaphn nswavansliaumu viliegiuunsgeusuausarn
Wiy wazdssaliiazuuunssons U sty savigns
wastdeumgvutesay 2 Wugnsidmsliiideumg i
anuditumnganididmaliedesiudisauione guananii
SuvrdiiinzuuunseensuiudnuasUINuALAdNINgRTaY o
ﬁgaﬂfmﬁ]Lffamwmﬂmiﬁammuaaaﬁlﬁwamﬂumfalﬁmﬁ’wuaq
Lmaqmmmmmamamisamiﬁuaawuﬂm‘iumﬂau gnanasnitoa
yieuns gesnasiid e vy uavgnandinmandessiag
Lﬂufgmwlmmsaamumn@uﬂ,m Tnsimzgesnautd ound
yusavgnaRautmMavaessfiedueiosiuanuandensedu
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).
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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
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" : blending. The sweet taste was improved by varying natural sweeteners in five experiments:
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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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