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Effect of Soaking Banana in Various Solutions and Application of Banana Flour in

Madeleine Cake
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ABSTRACT
The objectives of this study were to
investigate the effect of bananas soaking with
various solutions, namely, water, 0.1% sodium
and 0.1%

solution on reducing browning reaction and

chloride sodium  metabisulfite
application of banana flour in Madeleine cakes.
The results showed that bananas were soaked
in sodium metabisulfite solution had the
highest L * value of 88.88, 17.40% of moisture
content and the peak viscosity using RVA was
6195.33 RVU. Then, banana flour was used to
substitute 0% (control), 20%, 40% and 60% of
wheat flour in Madeleine product. Viscosity
behavior analysis by RVA showed that increasing
flour the

decreased while peak viscosity, breakdown,

banana pasting  temperature
final viscosity and set back increased. The 40%
banana flour substituted in Madeleine cake had
the lowest hardness. Moreover, cake with
increasing the level of substitution of banana
flour the height and specific volume increased,
whereas brightness (L*) and yellowness (b*)
value decreased. Cake had higher amount of
fiber (6.54 - 12.22%) when compared to the

control.

Keywords: Banana flour, Madeleine, anti-browning

Ao msuarlaruinig AnzmalulaBannssumans inivedemalulagasuenanammn

Department of Food and Nutrition, Faculty of Home Economics Technology, Rajamangala University of Technology Krungthep



Nyansnaluladnisenns unningagasu YN 15 adui 2 nsngan - SuaAu 2563 111

unin

&1 fiTemeinenmansin Wusa
sapientum L. cv. ‘Namwa’, ABB group) tJundie
fsimsugninnidusiusiu 1 ludlednedlensouliioy
fundreiinaun mswanndretilusandlves
wualduiunnntu Taglul we. 2559 ffuiinns
i mananndet ity 181,902.34 13 v
AenandnlduSunn 918,539.97 fu nandnsioiie
Mfuiien 5009.63 Alansurels waysPnYAINS
eldiads 12,98 vimsedlandy [1] wasndrenirin
Fuduilvdeeoniidrfyiignsuduiivesian
sosana1nnn Saita tiana wazlnld nde
annsnduuszmuldianaiunazan uddiusuia
lusfunay retaawnesoas ndrefivslananileny
Mafududios 5 - 7 Su [2, 3] Aeusindeneliia
nsgadenisasegia n1suindreuiwdsguilu
wilaieldvhuselovidug wievdundnsaueiing
wad wlandaeir i daunsafiuinulduiy
aunINsEAuLATEEAINIINTINYAsIiiodoen
LLaza’]mmLﬁm@mﬂ'wmqiﬂ%mmﬂuﬂﬁﬁw
wanfauaineg Snae uilindetiiandiulense
gutafeuay 60-80 e?quﬂﬂ’im,lﬂﬁmﬁ wazUsznause
waglaa eilwaglaa andu uwls lvemnsuazuds
AunuNsees (RS2) dansinueyyadasylneianiy
catechine picatechin wag gallocatechin HUSu1u
inegseninafeay 1.78 - 4.48 ivSunauduleey
s¥wing 083 - 1.19 Fsganitutlsanddenas 0.93
wansliiuInwdandredusuiaussingenituds
a1 lnsusseluutindednduldun (Ca, Mg, P,
K) waydsniu (Usimdlu A, B1, B2, O) [4, 5, 6] 717
ARAVAN

Jaymivesnisudssundie Ae n1siind
ihimaanufiseuediitioulshidusausdusening
NIEUIUNITHER danalagnsasianisiuiniauseam
dula waznisveusuvesduilaa [7] nsiind
dhmaveilandiaisatestuouledindiivea
pondiaa (PPO) lUiselnarsusznouilusaludin

* Corresponding author e-mail: natthaporn.sa@mail.rmutk.ac.th

wald 1Ann1seandnduiusendiaulueinia lay
oulasidasnulaly wasen elapla woudla s
1€3 wavndne udu [8] msiAndmadwiliie
nausainunAuazdanaidesronnuA1n19e1ms [9)
auniiddyueautandreiu 1dud ndu duay
AU Fanunmvaniinadeaigniaifiunu
vosutlingre uilindreenaideununmidiiosain
Uadevesindndmd (Wlingdin) ussyiudiuay
anmznadenlumaiuin 1dun gungd iy
sondLaunazuad 1uduy %ﬂﬁwalﬂﬁqmmﬂigﬂ
veananAugoneaae [10] lunssurunisuanuds
ndeannsadenldansiaiiitivannisiinduinia
1ng Arora et al. [11] lavinn1sAnwIn1sann1siing
dmalungrelaeldlnunadeuuniludalas
(potassium meta-bisulphite) Soeay 0.1, 0.2 N3A
Fm3n (citric acid) Seeay 1, 2 NSALBAABSUN (ascorbic
acid) Seway 1 nSATASN (citric acid) Sevaz 1 uay
Famdu (cysteine) Saeay 0.5, NTATASA (citric
acid) Saway 1 uwasuraldeumaslsa (calcum
chloride) Saeag 0.5, nsATA3N (citric acid) Sevas
1 uaznsaueanasin (ascorbic acid) Sevay 1 way
Famdu (cysteine) Savag 0.5 WISl wunag ey
wanlugalugd (potassium metabisulfite) Seaay
0.2 waznmshlonesiunludalinsesas 0.1 - 0.2
Hudsnsannisiediinafiiussansaingean
Apintanapong et al. [12] Se9uiLaadeunaslsea
(calcium chloride) Fandu (cysteine) wagnIANINIIN
(tartaric acid) \uasiignidenldunniigalunisan
nsiednszdudsmsiiazain 59019 wazludl
Hasonunmvasdindle Mola et al. [13] lndinw
navedlgifeauaaslsa (sodium chloride) $a3AU
wAaLdeumanlsa (calcium chloride) wazhAalge
WeEABSLUN (calcium ascorbate) Tunisannisiin
Ahmaveweuiadlasnuiwaveduiounaslses
JuAvuAaELAalIRa1NITaANTSANYEUNTE
uazmsAndimaldniian uadildwuiingld
Tndeuraolsrlunsannsiinaiimalunseuaums

Ao msuarlaruinig AnzmalulaBannssumans inivedemalulagasuenanammn

Department of Food and Nutrition, Faculty of Home Economics Technology, Rajamangala University of Technology Krungthep



Nyansnaluladnisenns unningagasu YN 15 adui 2 nsngan - SuaAu 2563 112

wAnutlandaeini fedudiseisaulafiesdnuina
vaslgipeunaalsnuaglanauunilugaldlunig
E'J’Uéy’qﬂﬁﬁ%smmﬁm?ﬁﬁﬁma (enzymatic browning
reaction) Tumswanutandaedni

1neaY (Madeleine) Wuvundadiuioly
$lo9 Lorraine manzSussndsanilovelssiaa
wanfuduniavesomnsssaulan awnsanulaly
SrunuiiFama guiesuin wazduiiiinves
AuBLSY @SN TUIULUUT0991MTTNMEYDINS
wnu Inedidoduiandroaliusidn fsUunsendny
Waenvos Sduwaumanie 1o uiland uaviinna
[14] TuusewalneaunsaiisuiAgaswaeaulanu
yunly wiiiosandruusznoundmduly utleand
waztna Seiililddeadmislasuinisuiniin
Fetufitedefianuanlafiagldudendredii
nawnuldsandunediulundniusiuinedu lae
N151109AAIIN TN UINGAERTNITDIMITUY
Froluniswmuinansuel tiefinusslovine
gunmuazgaulumenuamslaruinig wazidu
ﬂﬁLﬁm%aﬁ’]LLEWEJﬂi%ﬁuauﬁﬂﬁﬁﬂmﬂﬂwéizﬁ‘U
geatvnssulueuinn arunsatrdeeantuds
AUz LWuwuImstisanUsunamisid s
anauardudunisdaaSununsnssuneluysene
dnee

o/

Jan aUnsalLazISNISNNADY

T 9
=

1. ﬂmenmsaﬂmstﬁﬂﬂﬁﬁ‘%mmﬂﬁﬂﬁﬁﬂmaLLaz
nsnsradeUaNTAnIInEn wvasudandaeiing

tndeidanaanelndidauundosay
70 - 80 lnoganimasnvesnanday (Figure 1) Ao
naflvuinaswiwewadilafufinionafidiaey
Windnazdanunnuseanusesay 70 - 80 [15] 1N
Uanden snutduunuu1anun 0.5 - 1 lwumiums
Tneldensndmundroini 1 Alandy seansavaned
19 1,000 fiaddns weuluwdluansazale 3 vin
1w ¥ (Fregremunm) arsazansluiouanolsd
wavansazareluisuniludalng Tnougin 15

* Corresponding author e-mail: natthaporn.sa@mail.rmutk.ac.th

U a1sazaelelfeunaslsn AuduluSesas
0.1 w1 15 w19 wazarsazarelalpeuiunilu
Falndnrudududosas 0.1 uru 15 writ Aeli
aziiminuunzunss 15 Wit nduilveulugey
aufeutigamgil 50 ssmwaidea Wunan 8 dalus
unlazBundunauazsounuAos sieve tester
Fidudunzunss 80 mesh wagthudlandaeinile
Aulugsandiiun (laminated foil bag) Anamnifiy
Tugumniivies

Figure 1 Banana ripening around 70 - 80%
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Table 1 Color and moisture content of banana in various soaking solution.

Color Moisture
Solution
L* a* b* Wi (%)
Water 87.36 + 0.30°  1.40 + 0.02° 10.63 + 0.16° 80.71 + 0.46° 14.36 + 0.47°
Sodium chloride 88.60 + 0.26° 0.96 + 0.02° 9.30 + 0.06° 81.56 + 0.20° 16.53 + 0.20°
sodium metabisulphite  88.88 + 0.21°  1.09 + 0.03°  8.94 + 0.07° 82.03 +0.31° 17.40 + 0.44°

Different alphabets within the same column indicate significant different (p<0.05).
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Table 2 Viscosity of banana flour in various soaking solutions by Rapid Visco Analyser (RVA)

Methods Water Sodium chloride sodium metabisulphite
Pasting temperature (°C) 82.41+0.18° 84.08+0.02° 84.05+0.10°
Peak viscosity (RVU) 5600.33+79.95° 6702.00+54.94° 6195.33+323.03"
Final viscosity (RVU) 7011.66+108.13° 7715.00+122.44° 7293.00+£209.49°
Breakdown (RVU) 2077.33+43.54° 1128.33+19.55¢ 1901.66+91.67°
Setback (RVU) 2387.00+53.56° 3243.00+71.63° 2999.33+79.75P

Different alphabets within the same row indicate significant different (p<0.05).
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Table 3 Physical properties of banana Madeleine products

Banana flour  Height  Specific Volume Density Color
(%) (mm.) (cm3/g) (g /cm3) L* a b"
Control  23.62+0.47°  2.53+£0.40°  0.36+0.02° 75.27+0.26° 4.75+0.08° 34.34+0.28°
20% 24.50+0.57°  3.83+0.15°  0.24+0.01° 68.63+0.13° 5.20+0.56° 29.39+0.73"
40% 24.87+0.62°  4.25:0.01°  0.23£0.01° 65.49+0.34° 5.09+0.03° 26.20+0.22°
60% 25.00£0.01°  4.30£0.10°  0.22+0.01° 62.43+£0.24° 6.27+0.10° 27.30+0.48°

Different alphabets within the same column indicate significant different (p<0.05).

wansianmunmduiiioduia (Table 4)
NUINAIAIULDS (hardness) TAuuan@g (p<0.05)
TngArmnuudavesunneauiildutandaeniin
wmmuﬁﬂ%mmgﬁuﬁmamm s ufiuunaunis
nownuuendreinififesas 60 faanuudeann
fian iesanutandefinuantinianisnimie
sausafuiled eudendresiudafuusuna
yosmafistogludrunay Téua Tdla nduadan e
axaneaunariuUTinautaind el udumeay [29]

=~ o v & a oA 1 a
JevilAAnundaliatanas witesanuwdandled
Usunawevlulaags daludieUSunaudandienntuls
ylinans amtianaudensyeing [4] Taeg Dangsungwal
et al. [30] g1l aNUS It anaenawnu
a a o & a @&
wdanalundndunuainiaimnundedifianad
YA UNUSUIUNTNAWNUNSDEAL 75 92vilATAN
< é{ ~ a al
ANKTININTY LTBIIINUTINUNguLaInudeand
ylmAnlassas1sludrunauanaIn uUsSuIung
NABNULTINABUMARNLNNTU

Table 4 Texture profiles of banana Madeleine products.

Banana flour Texture
(%) Hardness (g force) Springiness™ Cohesiveness (g force)
Control 454.33 + 9.433° 0.70 = 0.07 0.55 + 0.05°
20% 332.79 + 29.60¢ 0.78 = 0.11 0.31 + 0.72°
40% 235.89 + 39.22¢ 0.76 + 0.04 0.33 + 0.07°
60% 525.51 + 37.53° 0.69 + 0.02 0.36 + 0.04°

Different alphabets within the same column indicate significant different (p<0.05).

AIANEAVIE (Springiness) YBINLABALIN
wiandredianliiwnnsatuegnafitedfa (p<0.05) 39
gonnaodny Kaur et al. [31] lavinn1s@nwinisiaun
nawunsludnilulagnisldudandqe Fenaaldan
AINSAUSILANINATAUSIEINSUNS 01N LS 9T
wndouineingulneAnsdududoulosiudiinin
YOIHAN T Fatunisnaununilandas s il
nsAuslidauunna1segslitedAey
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(elasticity) lngnisiiaiiuszladalinszrinduiana
vaansneilu [33] lassaiaveengwuvilvusedn
aehuiloomsiauamy widlefuusuands
ndBAT UL AR Sueiidnuarsuge [30] w3
PatnzAsdiAtanag

310 Table 5 n1siinySunautandled
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fgaunniiTuduveanisiiaiaailud (pasting
temperature %39 gelatinization temperature)
anasa1n 95.5 19w 86.9 esrwalGod (p<0.05)
wonvnil wlmauiinaunuuiindreusunadosas
60 §lAn Setback gs7ign Feuansliliiudn nsiiy
Usuaudnarsdswalindenaniaud@nisaudd
wionsiin3lnsnsuady (retrogradation) u1nau

e watlenadeunainudandreiiviunaeylila
aganiutiand Taserluladluutndredirazey
fiUszanadasay 30 — 39 wazUSuaeslulaaves
wilsandegfiuszanniesay 26 [4, 35 n1siiin
Unawdandreiadunisifinsuiaeylalagly
uilanay Fedamalinisiindlnsnsadunintudie
136] nanfausiavudety sudunaainnissausaiu
snndaweserlulaainszaeieenuiandinuted
WANBBNNAIINNTTLAALIAA LT LaLLEUAIA9
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mﬁmLLagmquiameumm‘fiqm

Table 5 Viscosity of Madeleine products by Rapid Visco Analyser (RVA)

Banana Flour (%)

Parameters
Control 20% 40% 60%
Pasting termperature (°C) 95.66+0.47° 93.41+0.18° 90.31+0.02° 86.90+0.30°
Peak time (min) 6.35+0.10° 5.73+0.05" 5.36+0.03° 5.18+0.02°
Peak viscosity (RVU) 287.88+0.04¢ 341.17+£10.51° 383.45+0.85" 410.28+3.18°
Though (RVA) 196.63+6.72°  204.97+8.62°  219.42+0.30°  249.50+1.17°
Final viscosity (RVU) 325.47+1.21¢ 365.61+4.56°  422.63+1.74° 476.23+2.98°
Breakdown (RVU) 88.89+7.32¢ 137.87+2.15° 164.53+0.93° 160.94+4.21°
Setback (RVU) 129.14+7.98¢ 165.32+0.64°  203.16£1.99°  227.62+4.10°

Different alphabets within the same row indicate significant different (p<0.05).

INNTTIATIZABIAUTENBUNILATIVDIUN
meduiinaunuudlindas (Table 6) wuinUSunw
Tsiu msTlulawnse Saanasilofinu3unauds
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fianuunndig (p<0.05) enaunuudindiely
Uhinagetu Vinandulefidnantulaedanviidy
243 650, 7.70 war 12.22 auadu wilesanly
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Table 6 Chemical composition of banana Madeleine products.

Banana flour

Chemical composition (% dry basis)

(%) Moisture Protein Fat™ Crude Fiber Ash™ Carbohydrate
Control 13.73+0.16° 6.69+0.36° 32.38+0.88 2.43+0.11° 21.92+1.01 22.84+1.55°
20% 13.56+0.08™ 5.76+0.11° 31.99+0.18 6.54+0.65° 21.66+£1.40 20.47+1.23%
40% 13.46+£0.08° 5.55+0.01° 32.38+0.35 7.70+0.10° 21.17+£1.30 19.71+1.41°
60% 15.86+0.16% 4.95+0.27° 32.13+033 12.22+0.08° 22.89+0.65 11.93+0.96°

Different alphabets within the same column indicate significant different (p<0.05).
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