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(Musa sapientum) for Using as an Ingredient in Banana Cake Products
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ABSTRACT

This research studied the appropriate conditions for
preparing pasteurized mashed ripe Gros Michel bananas (banana
puree). The two factors studied were the type and quantity of
browning inhibitors. The production of banana cake from
pasteurized ripe Gros Michel bananas, the properties of
pasteurized ripe golden banana cake and the sensory evaluation
of pasteurized ripe golden banana cake were studied. The results
of the experiment found that it was possible to increase utilization
by extending the shelf life while maintaining the quality of the
bananas similar to fresh ripe Gros Michel bananas. The bananas
were ground then added with 2% citric acid, packed in vacuum
packaging, pasteurized with 15 second heating at 72 °C. It can be
stored in the refrigerator at 4 °C for up to 1 month. The result of
color showed that banana puree had L* at 72.55, a* at 2.06, and
b* at 2894. The utilization of the mashed banana to make
banana cake showed that banana cake formulated with 2% citric
acid had a higher adhesiveness and hardness value than that of
banana cake (control formula). The results of sensory evaluation
with a 9-point hedonic scale method of banana cake product
substituted with 25% of mashed- ripe Gros Michel bananas using
pasteurization were found that the product sample obtain the
preference score of appearance (6.18), color (6.26), overall flavor
(5.94), banana flavor (5.92), sweetness (5.98) texture (softness)
(5.96), and overall liking (6.00) in the level of “like slightly” and
94% consumer acceptability. Therefore, it is possible to add value
of the ripe Gros Michel bananas in the form of pasteurized puree
which can extend its shelf-life and process into food products
resulting in generating the community income, making more
utilization and developing the sustainable economy of country in
the future.
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standard quality Gros Michel banana, banana cake product
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Table 1 Types and amounts of browning inhibitors
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Treatment 1

Treatment 2

Treatment 3 Treatment 4

Ingredients (Control) (grams) (grams) (grams)
(grams)
Ripe Gros Michel Banana puree 300 300 300 300
RO water 100 100 100 100
Ascorbic acid - 2 -
Citric acid - - 8
Glycerol - - -
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U559a4lug e Retort Pouch A79819a 400 N3u 14
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AnLkUasn [12]
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NAad 2 (T2) Ao NnsAkaanasln, Aunaoei 3
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n1930A13: IaAnd (L*a*b*) dreines
0@ $u COXE.USVIS.US-PRO B%a Easy Math QC
UslnAansgelasni aae Mode # 5 Aa Mode type
RSEX- Reflectance Specular excluded ¥ U1 Area
view 0.780 inches khay UV Filter kuu Nominal
lnawnssudlegsldresnatannlanaz119ii0eg19
UauSiaa Area view 0.780 inches M1UI8N15U84
Daviset et al. (2003) [13]
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361 o L%, a* way b* Faflaumnodied

A1 L* Ao A1A210aI199998 G9An 0
NUEDe @A 100 unens @917
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UIN U809 AWAY LaEANAU BUNEDY A0

A b* A A dudindeswavdinby
AN MNeREIMED LazAaUTNeRETRY
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*Corresponding author e-mail: pattrapornsukk@pim.ac.th
'Faculty of Food Business Management, Panyapiwat Institute of Management
'AN159ANT595A981115 anntunsdnnsayan it



NIansnaAluladnisens unninetdeasiy N 19 adui 1 unsiay - dguieu 2567 6

UIUAUN LNAIUINAISBEALNANSINATULLDSTE FYl
35n159849 Saraboot et al. (2018) [14] anauS
% Syneresis = (We/Wg) x 100

e We = thndnveaindivenls (nsu)
We = dniinmeg1asunu (n5u)

Fnsdadendmeassananmeiivunzey
Tunsweudendreveunssgnifiedostunis
AnUAATEUR (browning reaction) (i 698 <
naaeafuiioldlumsAnuilute 2 sely

2. NIANYIGATUINTFIUNAASUIANANNAIE VDY
NNFIENIUNIGNUANEFLRDL5Y UazAauUR
vauAnnaleaunasgnuanIaRalsd
Tutuneuiiagyinisdadongnsfiuguves
AnNEeveLYIBSTINARINNEIEVIONIBSER S1UL 3
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910 Table 2 Anwigasunsguivanzas
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Table 2 Ingredients and quantities for 3 banana cake recipes to make a basic formula.

Ingredients

Prototype banana cake

Recipe 1 (%)

Recipe 2 (%) Recipe 3 (%)

Ripe Gros Michel Banana puree 18.83
Wheat flour (All purpose flour) 16.95
Cake flour 0.00
Icing sugar 16.95
Palm sugar 0.00
Rice oil 16.01
Unsalted butter 0.00
Margarine 0.00
Pasteurized milk 9.42
Condensed milk (Unsweetened) 0.00
Lime juice 0.47
Egg 20.24
Baking soda 0.28
Baking powder 0.19
Salt 0.19
Vanilla flavor 0.47

20.36 24.81
0.00 0.00
20.36 22.33
23.07 17.37
0.00 3.72
0.00 8.06
6.79 0.00
543 0.00
0.00 6.20
8.48 0.00
1.02 0.00
14.08 15.38
0.17 0.31
0.14 0.81
0.10 0.19
0.00 0.81

Source: Recipe 1 modified from Kongpan [15], Recipe 2 modified from Bakery society [16] and Recipe 3 modified from Maeban [17]
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) & = Y 1o oA £4 !
Juilleau Tdnaigun Tdundiudiv mumelduwds
aduivdiunanunivuzuIiinly Ineduldnuds
wazduganlduds wagldnduitiaavsenaundae
andrunauldiun eungamgll 175 ssmivaldes
Juaan 20 wiil aunseiavunaniludiviemes

o a v 6 ! d' i
wazdndndueilundazansilaluviinismaasy
AMAINNINNILAIN kagnTInAIMIIUsEamMauEE
lneilsazidunsiall

3. NIINAWNUNAIBNBUNDIGNUANIELRDSbsdlu
nanAualLANNa28vaN wazn1suseiiun1seausu
NUsEaMAUREvaINAANMIANNANRUGNUA
AGIERIRE)

Mn1sfnwinisldndieneunasanuanig
Wolsdnaunundlgvenanualugnsunggu lagdl
Fadunsvauny fai

davnaesd 4 ndndudianndroneud
VNAWUMIENEBMeNasUANIaLIelsT TiSesas 0
(Qmsﬁugm)

davnaesdi 5 ndndudanndroneud
NaLNUSIENGIEreIasUANIaelsd Nisesas 25

davnaesdi 6 nanduAnnareneud
NALNUSIINEITeNNDIUANARelsE seas 50

dannasedi 7 nAndugiAnndlreveud
NALNUSIENEIMINEIUATALelsE Tisesaz 75

davnaesdi 8 nAnduaAnndreneud
NARNUFIBNEIB RNV DIUANIALRDLSE TISouas
100
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ndurhmsussidunissenumalssam
dudavesndnduaidnnalevananuaniaaalsd
voafuilnanguitvunefiddesedunisnauny
NAIYNBUNDIAAAILNAIENOUANUANIALDDLTD
sudsnndontevefuilaanduidnuisiidde
HAndugAnnaIeeNanuaniaiaalsd lnungy
Fuilnatmane fio nguegneguilaafisuussnu
HARSUIANNAIEMaY 818 18-60 U 9113 100
Au Tneld35 Central Location Test (CLT) 5x8£1381
Tumsnaaeu 1y 1 u ilovaaeuauweulas
nspaniundafusiuaznstendnsusidnndae
iGN

4. n15ANYIANENUAYDLANNAINDUNDIFNUA
UGIEGIL
Tusuneuilidudnuinisldndreveunesan
UANIALIBLIENALNUNTIBVOUANUALUNITHERLAN
nénemen wusszduladendnuiliun ndrevey
Y9IAAUN WazNdeVoLNDIgnUANIALe 3T THL
nsuandadudmeass D30T3 @ammassilinge
gosniduarsdosfunisfnduiinia uinuii
gamaliniau 4 osmwalded Wussesnain1siy
$nwrunu 30 ) Inegmsiildnzuuuanuveuves
fuilnngegaannde 3 fie grsfinaunundieveumes
ansnendneneuesUanaelsd fszduiosay 25
FUANNAILNOUFATAING1IUTIAAIAUAINN
nganLaznIuaiilTguiisuiuilagenIuay
Tne¥aamnwmasusg feeluid
4.1 MFINAIAANINNINIEATN

Ad: Tnendlusyuu CIE Lab (L, a*, b¥)
$u CQXE.USVIS.US-PRO 8% ® Easy Math QC
UseimAansgowsni lag L* Ae AIANATI19R9E
Faug 0-100 (0 = @319, 100 = Aein) A1 a* Ao AN
Anuluduns-dlen wavan b* Ae Aradudud
widoa-Ahindu

Andladuda: nsusziiuaan ey
dodudavondnndrsvenuuy Texture Profile
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Analysis (TPA) faeiAdag Texture analyzer (TA-
XT Plus, Useinadangw) m3usieg1alnenIgu
Fregrdfifuniuruin 1.5 wuians 91ndude
YauTs 4 frusen udtudnuiazudulviiaun
Uszunal 3*3*1.5 wudmns laevininisina1diegis
mgirineggiilounsinssueniduriuaudnans
35 Haakuns (@ 35 mm aluminum cylinder probe)
anwadfildlunisinan 50 Alandu nedvun
annemsinAvenniedle fil 1anudaneu
N5IAARI8E19 1.00 Tadiunsaoiurfl A1us?
YULNIN1TTAAIGI9E19 5.00 Hadiunsaoiuli
ANLEINEIN1TTAANF9E19 5.00 Hadlunsee
Junil szezna1TENIsnARSafides 5.00 uil
fegreazgnnaasidilu sveznedesas 50 Va9
AINEIAI8E19 FALUAIINTTN1INARDIYBY
Gomez~(2007) [18]

4.2 NM3UsTAUAMAMNNIIUTEEMAUAE

nsUssllunnmnUszamduda lngld
WUUNARBUANYDUTBIHART IR N evian T4
naaeuduii linunisEndy 99U 50 AU IS
NAEIU 2 B1 NsnAaeU Tl uAUAIMNINUTEEN
dura sudnuausing @ ndulpesin ndundleves
sav eduda (Aanfa) uazauveulag s
anufinAaey o omedeuvnalszamduda a1ty
msdnnm sl sseznanlunmmedou 1
1 fu ndulwinisdadongnsilduasuuy
mnuveUNniign WAnwAuveULazISEENSY
suanmsieaulatevesiuilnanguy Wianedidde
wAnfusidnnénevenaniutof 3 deld

5. MSNUTIVIIM UWAZNISTIATIENVYA

1. Q’%’aﬁwmimmmLﬁmmqmmﬁam
(content validity) Tngthuuuasuaslifidoavgy
$119u 3 v iedinesidrdauaenades 10C
(tem Objective Congruence Index) LAazUDAININ
TilauasnndesiuingUszasafidmuanield
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ndnduiuuaevanlunsavaeunanay
Fesfusioly

2. vhmaftudeyaannguiaogng deil

2.1 NAFBUAIINIDULALNITEINTUVD
nguivine Ao fuslnanfulsemundnfasidn
nérevien 81y 18-60 U \Jugmaasuiilaiiiunis
Hnely 119U 50 AU

2.2 NAADUNITUONTUNANAUTLATNIT
faduladendn fudidnndleneuresiuslna
ngutvungeny 18-60 U Afuuseyundnisi
WNNEIENRBN 91U 100 AU

3. ATAATIZANANITNAADS

abATassandld fio ansesas (percentage)
AadY (mean) Lmzmﬁmmummgm (standard
deviation) 1ng19UNUAIINARBILUYU Complete
Block Design (CRD) @1un15naaaun19uszav
FuNalEuHUNITAa9L U Randomized Complete
Block Design (RCBD) ¥11n153LAS 18R AMNLUSUTIY
(Analysis of variance, ANOVA) agnagauninu
LANANIYBIALRAEFETS Duncan’s New Multiple
Range Test (DMRT) fiszsiuninudesiu fosas 95
Tnelglusunsu SPSS Version 12 (Version 12, SPSS
Inc., Uszwmndbng)

NAN1MAABILALIRT 0]
1. N1SANYIFENIIENITLATUNAIENDUNDIGHNUA
whawelsdnvuzay
MswisEuiteg 1N Ieviounasaniaeiantd
NALNOURUTUNONNDI AINNFUFINIANNTAUNYAT
thuan $1in Samdamasy3 Adsliveniden Tae
Fonndevieniignszsuil 1 (WUdenddden wagnadl
Aaude) miutiandauama wathanunlvianiy
naeswanadniiiiUnigaumgfivies iendegnia
swoedl 7 (UAenndedAmies uasidudiyadiima
n&esvezianindundefignisiud) Tainiai
fegnadmiulildlunmasesinly faiindaedu
malﬁﬂszmwLU?isJuLLané’m'm’ﬁmdamumqLm'
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90U (climacteric fruit) Famadan1siAuLAeazLinnIg
WAYULUAINIININIg A NLaENIBAT N1 TuNS
Town AU UTUYBLNAUNIUNS LAENISHANLD
AAULINTU FR5INTElARNTY Fudun1Tuanad
NISUAUVBINTEUIUNITAN NMsiFeudvesUden
Tnonalidfniualsiiuosn wazusulniaadu
6 1 a a a\ 6 Y] v 1
asRUsEnaU wigndiletvesnaslsiiaduatald us
denaldidndnseuiunisan aaslsiladazaaiedsly
a P & ¢ Yy & o a a
dvowwalsfiuosndsusingliiiudivg o laeil
USuruvewalsiuses Tunalineudranabila
WL Msasuslasuaailaduna sNan1stuaued
& = . = a
oLy (softening) LU @9a1NNISIUABULUAS
2IAUTENDUVDINUILAR LU @15UTLNBUNINLNATIY
(pectin) lutanavesmslulawsauasuwdatiy Tnei
- 2 o a3 a ) A <
wlavdeududinia wseuwavianialagudu
ANVUANTY DRTIFIUVDILINIAAUNTAN LYY NS
WaguwUasdnaiuveatvunile wazlaanuue
a & A v ) o 9 a
\ansgn Fanedesiunsgasde maduulas
ansseie (Volatile) hagni1sianau tneunfiile
walmﬂaav:umﬂﬁmmuav%umaqmﬁvmsJL‘wamm
a1 wagmaAanauduNaLNINNTaTe anTHELveS
ANsseevangyia [19] mmimaammaamm‘m
mWuu‘Luivaﬂivmumiaﬂuuumm AuWusAu
srozn1sgnvea wazidusimunnanmvesall
1u%’uéfuﬁﬁﬂLﬁaﬂmmmmwmsmaaﬂmﬁné’aEJ
ﬁﬂﬂ\ﬁu g 7(L1Jaaﬂﬂmammaaa WaY Limmma
mma ﬂa’JEJinqu?\]WJWLUUﬂa’J‘EJVlﬂﬂLmJ‘Vl) Fadu
svazfindlssudendsuavinluldusylewlaos
FWNUYNNSANEINTHNARLANNAIENBUINNNAIE
vieunasnuanaLelsdnely
AsANEIANIETLNzaNlunNITWSoULle
naeveunasgniietasiunsiinugisenduinia
YIndnfneinaluneunasanuaniaaalsd lae
Anwrdawardsuianslveanunisnaduinia
PINUA 4 FINAADI bAWA FINAABIN 1 (T1) AD
Y ' a ~ a & a
AIDYNAIUAY, dIAaRIN 2 (T2) AD NIALDFRDIUN,
A9MAa09N 3 (T3) AD NSATATN LALFINAABIN 4
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(T4) A @VUNENTLRINNNTALEEABSTN NIATASN
warNawesea e D2, D8, D14, D30 Ap Sraxiian
nsiiufnuiiiguugd ¢ ssnnwaldea 1Ju
SYuzIaIuIY 2, 8, 14, 30 Ju tiesarnludag
AauAY 2 dUAMusnUfA3e1 Browning reaction
szAnduldludnndlrovennazazasiile
syezliawuly asann 2 U

1N9UITBVBI Xu et al. [20] WUl nale
wougnuanialaelsdviniluiiulifiguvgd o
paAwallud azaunsanusnw lilauiudseunu
30 Justaiinanszeznanfiuiunindesiviuim
dunIdfiifiuduiAunituinsgruiivun fadu
AT 3sEAnwINsIUABULUaBINd8vey
maaammwmwa%mﬂus yULlIa1uIU 30 T 1y
FuRuseg1saninnsiuasunlaciies Tngasiin
aswasunlasiiessesatsiulundain 14 Su
3eldeenuuumsiseFnwinsiUasuLasiieaui
14 waz 30 Su WialSsuiisuravesnsiasuulasd
AnTu Hadlaannisdnen (Table 3) Wuin194AY
néeveunesungnalaelsdfiguugi 4 e
waldua 1Wuszeznaiuiu 2 way 8 Ju fA1ainy
a1199098 L* llupnanedunsadaludmnans T1
hag T4 (P=0.05) mmﬁumusﬁumﬂi’uﬁ 14 (L*=
47.13) quieTudl 30 (L*=42.18) wuindlevoy
nosuagnmaelsdivuilimindadfing
Wdniasuasianuduvesdldunnanedy lnanns
Wasuudasitiniudasiianuaanfiviusgi
1598 ART uR WA TUT 8-14 Taewudnildnadny
ad19w09d L* vosTudl 8 8¢l 60.20 @9y L* vos

[

Tuh 14 8¢ 47.13 laeiinnuunnaaiuegiall

v o

WedAgyn19adia (P<0.05) Fedannindna1tuagia

1Y

Favu defiundreneuumduasinmswasuulas
Aadianannmsrinureseuledidunauiain
wulyinedWusasendina (Polyphenol Oxidase:
PPO) melussadvasnalil lonaduiauasyinufizen
Avansusznauuadn (phenolic compounds) Lfin

< a . Aol
Wuasusenauniniaiiy (melanin) nuauIna
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211 ¥lvndrefidnaduiiofiudnwiuuty uins
T¥arsdestunsindiimaszlurisanvieveas
mafnUiisendihnaadld idesannindenin ua
nsaueanesdaduanssudnisifadthnialundy
acidulant 111 pH anas Tnewievild pH a1
N11A1 optimum pH 9949 PPO agvnliAanssu
PPO anad uonaniinsedmsndaduansmanduiv
NOILAITIUT ISV PPO Lﬁamammgﬂﬁq
sonluazyili PPO luanunsavhauld esann
nowndudruddnfivihlneulsdiiauldund
(7] NINAaBIENUIT AiMAaesd 3 (T3) Ao NIAT

a ) ' A v ' a a A
A3n Areg1enladaininuaineuesdasiigaiile
= ~ o o A ~ <
Wi ueuAUAIMAanId U N588812810151NU
WA L1BIINNIATASNANNNTAUBINUNITRANTS

A cd a X Py N A '
Wasuklasvawaulednindulemlnedaineyli
WLNEANRDN1SVINUYe Uyl FeFaneandi T3
A11150 5N HIAUNNYBINAIENOUNBIUAANNIEALTD
lsdlilaananlndifssivansnivauniuuwsnuenis
NAG AIUUINFDNAINAABIAINANIFINSUNITANEN
Tute® 3 Tunrstunldiludrunaudinsuringn
NAREVBY

Table 3 The color of pasteurized ripe mashed bananas using the different anti-browning agent

during 4 weeks of storage time.

Color values

Treatment - " *
L value a value b value
D2 T1 67.59°+0.31 0.20°+0.09 24.70°"+0.65
D8 T1 60.20°+0.31 0.40%+0.12 26.70%+£0.28
D14 T1 47.13"+1.13 0.60°+£0.30 25.27°+0.45
D30 T1 42.18'+0.38 0.70°+0.22 25.26°£0.75
D2T2 60.815+0.19 3.06°£0.15 31.59°+0.58
D8T2 69.739£0.06 2.34°£0.19 30.20°+0.64
D14T2 72.04°°1£0.23 1.39+0.05 29.87°+0.67
D30T2 68.56%+1.14 1.04°+0.01 28.98°+0.35
D2T3 72.42°+0.18 1.63°£0.24 27.98°+0.55
D8T3 72.08%°£0.73 0.69°+0.11 25.36°+0.17
D14T3 71.34°+0.43 0.97°+£0.05 27.20°+0.53
D30T3 72.55%+0.40 2.06°+0.38 28.94°+0.20
D2T4 70.47°+0.74 1.27°+0.23 28.19°+0.66
D8T4 68.49%+1.04 0.41°+0.30 25.33°£0.27
D14T4 70.62°+1.40 0.78°+0.47 27.67°+1.10
D30T4 69.47°+£0.82 0.66°+0.14 28.42°+0.62

Remark: T1 means control, T2 means adding ascorbic acid, T3 means adding citric acid and T4 means adding ascorbic acid, citric

acid and glycerol D2 D8 D14 D30 means 2, 8, 14 and 30 days, respectively

@ Means within the same column with different letters are significantly different (P<0.05).

NS Means not significantly different within the same row (P>0.05).

270 Table 4 N15K1528AYNATNATULLDS
Fd (syneresis) BI9N1TNVDIUNAILYNAIDONAIN
wdalaulAuIudu nuEmaanen 3 (T3) A
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NNaBIdUY Nillnalgreunssuanatalaelsgiiuls
< & A & Y = a a
Wuserusenau Wanuliuiudundsaziinnisiing
nsinsinduinfueg1ednnn Weogungis1ainis
Seeirvadlaseadng asuwlunnTu luanaundasy
Megnelugniueanuiueniaa 138037 syneresis

& Y o v = = 49{ a
NSAUFALYINIE1Tara18 Wl ANUNTALINTY 3
ANBULYULALTIULANAN N1IANATNOUTDIBUNA

wlsfilsiazaneliAnauazingniveanuuen
wa nsAushvesut Wointuededg wasiia
nsenRznew [22] n1siinduiuesdaazyinliile
Suiavesndsiianuman wazilanunsiam iili
nsi Ul dudrunanlundnfusiemisidiie
Fuitaiilimlnone i dudunanvendn ffudn
AeduLue3Tasddyegneis

Table 4 The average syneresis percentage of banana puree

Treatment %Average syneresis
D2T1 51.98°+0.15
D2T2 56.13°+0.10
D2T3 57.87°+0.20
D2T4 27.07%+0.05
D8T1 27.07°+0.12
D8T2 27.25%+0.08
D8T3 16.79'+0.40
D8T4 20.59"+0.25
D14T2 54.98°+0.30
D14T3 49.33'+0.40
D14T4 62.62°+0.30
D30T2 48.02'+0.20
D30T3 50.01°+0.18
D30T4 61.45°+0.14

Remark: T1 means control, T2 means adding ascorbic acid, T3 means adding citric acid and T4 means

adding ascorbic acid, citric acid and glycerol D2 D8 D14 D30 means 2, 8, 14 and 30 days, respectively

& Means within the same column with different letters are significantly different (P<0.05).

2. NMIANYIGATUINTFIURAASUINANNAIB DY
NNFILNRUNIFNUANELRDL5Y uazamauln
vauAnnAleaunasgnuanIaRalsd
nsuIndeneunasdnuaAnIaalsd 91N
anmeivnzandilsannnisdadoniude 2 lulHidu
drunadlundndaianndevey lagyinsaaden
qmﬁugmmﬂmiﬂizLﬁuqmmwmwizamé’mﬁa
fufustaanguitnvine Guslaaiisudseniy
HanduaAnnaevion a1y 18-60 V) ldEnaaeudu
Aldrun1sindy 99uau 50 au Tude 2.1 e
dnidengnsiiugunngnsfildsuasuuunuveuly
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1% ' - v & &
A geaaiveldilugnsiiugiu @nsaiuaw)
wazYIINNSANYIAMANTRYTDANNAILNBNNDIFNUA
W1awelsd lude 2.2 WIgueuiuseninegns
g o v
HuguiunaIgvienans D30T3 (NAILVBLNBIUAGN
Mawelsd Amaaadi 3 Aldnmimeasmeusiuly
18 1) Inglonanmeaoensil
2.1 ASANLEDNGATWUFIUVDUANNEAIY
VRUINNAIVDUNDIGAEN
nsiaArnuaMnIlszamdutalngly
Auslaangudvang 31uu 50 AU eAARaNgAS

Y
[

HugIuvsLANNGIEVaN 11 3 ans lag Hvnadeuilony
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21-30 U (Saway 52), 01g 31-40 U (Fouaz 36), 01
41-50 9 (Gewax 8) uaweny 50 Vaull Geuas 4)
NNNINAFBUNIUSEAMAUAALANNATY
nouv 3 gns (Table 5) Lﬁ@ﬁﬂLﬁ@ﬂQ@iﬁUiﬁu
lnguszllutugsiaanguidvunediuiu 50 A
sudnuaizsing & naulaesiu ndundeven sa
nw Lieduda (Awa) wazauveulae iy
Wy iWnndevengasi 1 ldsuazuuunNvey
Toosugefian esanindusad fidedudadidud

Furevvosfuslaa Suilosnangnsiifdiunay
voaunnarliiigedslisavdfiven sfunaundey
InefinguuuadiruyeuagluseauyauUiunais
uananidadiazuuuduaudnymgdug gant
froenafl 2-3 \eunnamdnuuy duiuiwinng
fadongmsi 1 1Hugnsfiugrudniuldlunisuan
wnndeveulaslindredildannnsiniouseds
nAABY D30T3 wdnwguanlunsmaaessiely

Table 5 Sensory properties of 3 banana cake recipes

Sensory attribute Recipe 1 Recipe 2 Recipe 3
Appearance 6.92 + 1.21° 6.10 + 1.51° 6.98 + 1.46°
Color 7.20 + 1.23° 6.70 + 1.51° 6.94 + 1.30°
Overall flavor 6.78 + 1.52° 6.70 + 1.49° 6.30 + 1.43°
Banana flavor 6.72 + 1.39° 6.70 + 1.67° 652 + 1.62°
Sweetness 7.02 + 1.58° 6.36 + 1.62° 6.66 + 1.85°
Texture (Softness) 756 + 1.11° 6.62 + 1.64° 6.64 + 1.69°
Overall liking 7.34 + 1.10° 6.66 + 1.00° 6.90 + 1.31°

Remark: ° Means within the same row with different letters are significantly different (P<0.05).

3. NSNALNUNAIBWBUNDIGNUANIELRDS STl
NARAUTIANNAINDY HazNITUITIUN1TEUTY
NUsEaMAURE VR INAANMILANNAWNRUGNUA
wiatelsd
N5UTELIUNSERNTUNNUSEa AU aYD3
HanA AR eNgNUANIARe LA USInA
nauimnefifideseunawnundeviounean
mEnmevenanuanaaslsindnduAnNNa Ly
anuanaaelsd lneduslnanguidmnediony 18-
60 U 97U7U 100 AU LaZTUUTEMIULANNAI8UDY
sz UMM ULAZNTEOUTUTDINAR A T I1UIY
5 gty wuth deyavialuvesrounuuasuay
wud Juslaalunands (Fevar 66) danunmn
landudlng (Sevay 82) daulngfiony 21-30 U
(Foway 66) szaun1sAneIUIy1ns (Fovay 81)
wariisgldremoud 10,001-20,000um Govay 56)
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newunasungnmaielsflussdufigadudiuualia
villdmzuuusnudnuazusng naulagsiu ndu
ndauvow saviu ieduda (Aa1uyn) waz
ANNYRULAETINARAY 1A8INAITRANTUNIANE A
wiuanisldndaeneunssanuagnnianslsdly
nanAuTAnndrevenluySinadiunnay deaviily
AupInAnSUTIANNEIoNoUABITY 1H8397NLAN
néeveniesdusyneuvestmarlmAnyfnien
nrsAnA1sualsd gy (caramalization) &
A0AAABINUNANITNAABUNIIUSLENAUNAL LU
ladrnislgndreveunesanunanniaaelsdlu
ARSI ANNEsneNTiZosay 25 TulAzuus
ANAININENY
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Table 6 The sensory qualities of the banana cake substituted with pasteurized mashed ripe gros
michel bananas (banana puree) formula D30T3 at 0%, 25%, 50%, 75% and 100%

Sensory attribute

Treatment 5

Treatment 6

Treatment 7

Treatment 8

Treatment 9

Appearance 6.58°+ 132  650°+1.14  618°+130  578°+1.25  570° 1.02
Color 6.94° + 151  7.00%+1.28 626+ 1.10 574 1.34 598+ 1.22
Overall flavor 6.92° + 162  682°+135  594°:1.08  6.04° 1.50 5.80°+ 1.36
Banana flavor 6.86°+ 1.74  6.80°+ 1.50 5.92°+1.20  5.84° 1.02 6.02°+ 1.27
Sweetness" 6.58 + 1.61 6.54 + 1.23 5.98+ 1.45 5.80+ 1.09 5804+ 1.45
Texture (Softness) 6.30° + 130 6.18° +1.36 596"+ 124 5587+ 158  5.46°+ 1.08
Overall liking 6.82°+1.12  672°+140  6.00°1.04  594°+ 1.44  5.70°: 1.20
Consumer acceptance (%) 98 94 94 92 90

Remark: “ Means within the same row with different letters are significantly different (P<0.05).

NS Means not significantly different within the same row (P>0.05).
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Figure 1 Banana cake substituted with pasteurized mashed ripe gros michel bananas (banana
puree) formula D30T3 at 0% (T5), 25% (T6), 50% (T7), 75% (T8) and 100% (T9)
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$49 Table 7

Table 7 Texture Profile Analysis (TPA) of banana cake (D30T3)

Texture Attribute

Banana cake (Control)

Banana cake (D30T3)

Adhesiveness* -44.32+1.476 -66.96+1.73
Chewiness™ 0.58+0.06 0.86+0.12
Cohesiveness' 0.60+0.01 0.510.01
Fractuability -
Hardness* 1.09+0.08 1.91+0.21
Springiness™® 0.90+0.02 0.88+0.03

Remark: " Means not significantly different within the same row (P>0.05).
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Color value

Banana cake (Control)

Banana cake (D30T3)

L* value 50.10+0.31 54.06+0.21
a* value 10.20+0.09 12.84+0.40
b* value 35.45+0.65 39.72+0.14
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Table 9 The sensory qualities of the ripe banana cake formula 1 (control formula) compared with

formula banana cake (D30T3)

Sensory attribute

Banana cake (Control)

Banana cake (D30T3)

Appearance'® 712 + 1.32 7.04 + 1.14
Color™ 7.18 + 1.51 730 + 1.28
Overall flavor™ 7.22 +1.62 7.52 + 1.35
Banana flavor™ 6.86 + 1.74 6.25 + 1.50
Sweetness'"® 7.22 + 161 6.80 + 1.23
Texture (Softness) " 7.76 + 1.30 7.13 + 1.36
Overall liking'® 762+ 1.12 7.18 + 1.40

Remark: ™ Means not significantly different within the same row (P>0.05).
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