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Production of Yam Bean Powder Using Foam-Mat Drying: Investigation of Physical Properties and

Sensory Acceptance
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Abstract

This research was a study of the production process of yam bean powder using foam-mat drying, which is
done in order to produce drinking powder products. The objective of this research was to study the effect of foaming
agent types and concentrations on the physical properties and consumer sensory acceptance. Maltodextrin (Mal)
at the concentrations of 10 and 15% (w/w) and sodium caseinate (NaCas) at the concentrations of 5 and 10% were
used as foaming agents. The samples were dried at 80°C. The use of Mal produced foam that expanded less but
was more stable than NaCas-based foam. In addition, yam bean powder made using Mal had better color quality
and solubility. The yield of powder was not significantly different (P>0.05) when the foaming agents, used at the
same concentration, were compared. Furthermore, the products using Mal and NaCas were not significantly
different in overall sensory acceptance. However, the strong point of the product using Mal was that it achieved
a higher taste and solubility score than did the product using NaCas (P<0.05). Therefore, foam-mat drying of yam
bean powder with addition of Mal is an attractive and low cost method for the commercial production of drinking

powder products.
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TnesinlUnnsldansvinliAana B s nsingana il Bunaunn sui el (% overrun) visain13a81e6? (foam
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Sulaiman, 2018) AN AIFY8 TN LN ANLANFANAUB LN ALA L Imﬁu@q’ﬁmﬁmmm?ﬁﬂmﬁmelu (Figure 1)
M Beuieu AL AaesTiigusaRaNsINaNAATesEUN s d LW Ta A1nn1sAessaNNsaAne
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atedaian Ieildasdifuanssanpiapsiafiriilenoifiauiunsld NaCas vieflanuasingenindszanm
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Table 1 Foam properties of yam bean extract.

) Concentration Foam expansion Foam density
Foaming agent 5
(% wiw) (%) (g/ cm”)
Mal 10 682.10+20.23" 0.11£0.01°
15 497.91+35.42° 0.1620.01"
NaCas 5 797.56+54.92° 0.11+0.00°
10 737.50+33.07° 0.12+0.01°

abc

= Different superscript letters indicate significant difference (P<0.05).

) & Malld
y_Mal15 = 100e0 0=
100
R* =0.936 .
iy Ma
£ a0 y_Mal10 = 100e20%
= ]
= NaCzs5
&
E a0 y_MaCask = 100e™%"
LE R = .063 ® NaCasi1d
20 y_NaCas10 = 100s20'=
. R*=0.99
0 30 B0 80 120 150 180 210

Time (min)

Figure 1 Effect of foaming agents on foam stability.
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Table 2 Yam bean powder properties.

Concentration Product yield MC Density
Foaming agent a, 3
(% wiw) (%) (%) (g/cm®)
Mal 10 27.60+2.22° 0.41 +0.00° 5.83+0.13° 0.92+0.01°
15 35.96+4.01° 0.47+0.01° 6.36+0.01° 0.88+0.02°
NaCas 5 18.36+2.12° 0.44+0.02° 7.91+0.36° 0.76+0.02°
10 28.80+3.01° 0.46+0.00" 8.91+0.18° 0.84+0.03°

a,b

*° = Different superscript letters in the same column indicate significant difference (P<0.05).

Table 2 uansfoaaznansinemls wudffununlsauegiuliuuasinlifale nisld Mal Tdfsunn
Tdumnsinsainnisld NaCas WanfFauisuiaaududumantiu suunoudladian a, aglugas 0.41-0.46 Tailugoeh
WMHNZANEMFLHARATUITRIMNIUIN 819N3UITIARSAN a, AN 0.6 (Lewick, 2004) tatlasiunisiasnyiiulnues

a a ¢ a val 1 £ t'> dl = o o v v nl/ d; Y a o I3
qauiae NswanasHeAdsALANRAY a, Asudeadenfauiauiudnuasnaldauuiaialyl e lin@nsoe
Hanuasialuszndneniniusne (Ng and Sulaiman, 2018) siuwnaneinanlanAdndulugsiesas 5.83-8.91
= 1% Y a o  edal & ' o py = . v v v | e A
fensld NaCas lan@ssinemianudugandingld Mal WeuBaumaunanududuienas 10 windu widan a,
unnsinsriued e luivedAtynieada (P>0.05) 1ilesann NaCas ﬁmumm‘lﬁmm%ﬁqﬁLﬁumm@vﬁ‘ﬂumﬁq 35-45%
(Chen, 2002) sﬁammmmmwuﬁﬁa‘lﬁmmmm‘VLLNmmm‘wNVLV\IWW‘*uu‘Luzhummmmmmiw@ mmmmnwu RO Al
mwmummm“mm a, fn gnvuluntsinuiaasuung luwndses wudnsld Mal Waanlunsinuialszunn
22.5-3.0 Fala4 daunnsld NaCas Wiavnualsyanas 3.0-3.5 2lua A1AUUILLLE09T LA HAE A ULAN AN
fudnidas Tnanisld Mal TeFaetnandaoumunuiugindanisld NaCas sduiusiuAnisenasisresWuild Mal
ANANRINIFaetinenlE NaCas

Table 3 Color parameters of yam bean powder.

Concentration
Foaming agent L* a* b*
(% wiw)
Mal 10 87.31+0.95° 0.59+0.06" 16.831.80°
15 84.06+0.98° -0.71£0.03 11.05+1.16°
NaCas 5 77.45+1.25° 2.97+0.09° 25.18+1.02°
10 79.95+1.78° 2.64+0.11° 25.33+1.16°

a,b,

¢ = Different superscript letters in the same column indicate significant difference (P<0.05).

Figure 2 Yam bean powder: Mal10 (left), NaCas10 (right).
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Table 4 Total color change and browning index of yam bean powder.

) Concentration . o
Foaming agent AE Browning index
(% wiw)
Mal 10 10.83+1.96° 21.06+3.02°
15 8.2242.73° 15.04+4.94°
NaCas 5 22.50+1.57° 40.33+3.21°
10 21.54+1.98° 39.71+4.11°

abc

= Different superscript letters in the same column indicate significant difference (P<0.05).

Tuszminanisauiadaanuauiiesefild NaCas fmmﬁm?ﬁﬁwm@"[oﬁ”tﬁmmnﬂﬁﬁ?ﬂmmmi’m (Maillard
reaction) SR Iz AR ATUN s AN LA T AL FaL uaTHBAS TR a, AnAna Tnefisesi
a, lng 0.6 ifeiiaaiulugsasas 530 WuanmsiitpudidiuesmnsseumnzausenafioU i waain
(Eskin and Shahidi, 2013) g2t Mal Wuweaudnanlssiildainnnstiesanisadaaninuassviaeulniosluiag fedou
mmiﬂaﬁu”l,ﬁ”gﬂﬁﬁm@@ﬂlu%umummammm{ﬁnfmLﬁmﬂﬁﬁ?‘mmami’miﬁmﬂ uenanilanznavesinansin e
Taiidsenmnnd1ud aquldaindn AE* uazen BI (Table 4) Fiaatieiild NaCas S/ AE* uazein BI gendnsiaatinei
14 Mal athadaiau Gegendiilszanc 2 wh

Table 5 Hygroscopicity and solubility of yam bean powder.

Foaming agent Concentration (% w/w) Hygroscopicity (%) Solubility (%)
Mal 10 1.24+0.02° 72.74+1.93°
15 1.25+0.03%° 78.08+2.79°
NaCas 5 1.31+0.05" 57.22+2.24°
10 1.2620.01% 70.24+0.72°

a,bc

= Different superscript letters in the same column indicate significant difference (P<0.05).

Table 5 memma@mmm‘%u LAYAINENNNTA LN AY AN N TR LN IR mma@ummm‘%u LARSD
mmmﬁm\im“ﬁmﬁmm"&i@mm%uiumﬂwmdi@mﬂ“luuﬁ‘-gﬁmsm"lmwdwmmﬁu%ﬂm Lﬁ@ﬁ’]ﬁfmmﬂﬂzﬂu‘ﬂnmmm
mm‘%uﬁuﬁm%m: 75 ﬁ@muqﬁ 25 9ALTALT A @uﬁqaﬂwﬁﬁmﬁﬂm‘ﬁ ANNAEU89 Jaya and Das (2004) WL4N
[?Tq'aﬂ’mﬁuummﬁmi@mmm%u‘lﬂé’lﬁmﬁu Seagfludasfanay 1.24-1.31 elinudvinarasaiinarainliifalvuse
mmi@mm’m%u ﬂ@f-ﬁ”ﬂ‘ﬁ'ﬁmmﬂ'@mi@mmw%uimﬂﬁq”lﬂmmmmim Furt eedtaznevtesenns Aty BEUNNH
WAZATNIALSNEN ma‘@mmm%ummmmqmmﬂuﬁw 3-14% (mm%uzﬁ“uﬁwﬁ@ﬂm 79.5) %ﬁu@g’ﬁ’uﬂ?mm
wealmandviiu namesealuluaiiesn uazlasuaa@aunaamnfild TnetBunnaesmealmandviuuas lnsuaaides
w‘ﬂmeﬁmma“uﬁuﬁ’ﬁmu doutFunaunamesea uuabieLss ‘ﬁmwzﬁ’uﬁuﬁrﬁqmﬂﬁumﬂwmmmm%u (Jaya and
Das, 2004) u@nmnu‘lumimLmqmmammﬂummmmmnumimmamuvmmum (solic-like glassy stage) 18
NARAT  (NaRTTTRANNLTaRazTAdneun) mmnmqwaﬂ‘l,ummummﬂmemmmmmmmmqmﬂmw
Al mefgauﬁﬂ’Lﬁmmﬂﬁi@ﬁi’ﬁm‘mﬂmﬂﬁlﬂuﬁﬂmm@ﬁm °]’Lumimmﬂmm@mmsmm\uﬂummmumfmmulumm
anugfisndgamniluniafanatane i (Tyg) Lﬁ@i"mmmmu”ﬂﬁwuﬁmqmﬁmﬁmsﬂf? (Fabra et al., 2010;
Descamps et al., 2013) A1 T, 2999 LITALAL TUasALsTNaLIIasaIg AL e B By d1ui
ma‘lﬁwLmﬂsnmw,m”‘ﬂsmﬂuLmjLumwmmmfnuﬂi”mmmm” 5 um T, m@um\ammﬁ@mmwm (Fabra etal., 2010;
Descamps et al., 2013) asfneanuzadauialilan ’Luamfmﬂuummfsm\mmmﬁmmm” a, Aaudnasn sfuunang
muhmmqaq‘mamummﬂLmemmaimm@@mmmmumLL@y‘Lﬂmﬂmﬂummmwm‘Lﬂj Mal uaz NaCas
drunmegaLnsazanEtesTuLnaRanLT Faetneild NaCas Sota 5 ﬁmmmwﬁ%ﬁﬁqmmqﬁﬁﬂdﬂﬁmmmaﬁ
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Table 6 Sensory acceptance of yam bean power product.

Concentration
Foaming agent Color Odor Flavor Solubility ~ Overall acceptability
(% wiw)
Mal 10 6.33+0.61° 5.50+0.57°  6.93+0.78°  6.20%0.55" 6.60+0.81°
15 6.30+0.59° 5.63+0.61" 6.10£0.61* 6.80+0.61° 6.23+0.97°
NaCas 5 5.67+0.61° 6.30£0.60%° 5.87+0.57° 4.27+0.45° 6.07+0.74°
10 5.33:+0.61° 6.70£0.47°  5.47+0.57°  4.67+0.48° 5.30+0.84°

a,b,

¢ = Different superscript letters in the same column indicate significant difference (P<0.05).
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